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- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau01. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hoac 1a ludn néi that hoac 1a luén néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

¢ Alice n6i: “Chinh xdc mot trong hai ngudi chung t6i luén néi d6i.”

e Peter noéi: “Alice luén néi that.”

Ai ludn néi that va ai ludén néi déi?

@ Alice néi that va Peter néi déi Peter noi that va Alice néi doi
(C) Ca Alice va Peter déu néi d6i (D) Ca Alice va Peter déu néi that

Cau 02. Voi céc s6 thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

(A) Vx Yy, trong d6 x va y xac dinh trén tap sb thuc R

Vx Jdy, trong do6 x va y xac dinh trén tap sO thue R

(©) 3Ix Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Vy, trong d6 x va y xac dinh trén tap s thuc R

Cau 03. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat ca moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tit cd moi nguoi.

@A) 3xTy3z (P(x,y) AP(x,2) A (y # 2)) Ix3Jy3Iz (P(x,y) ANP(x,z) A (y = z))

(© Ix3yvz (P(x,y) AP(x,2) A (y # 2)) (D) 3xJy3z (P(x,y) A P(x,2) A (x = 2))

Cau 04. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién rc:?mg “voi
hai s bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi sé tha hai cung la mot sO
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) Vm¥n (((m >0)A(n>m)) — (n>0))

© VYm3In((m >0) — (n>0)) (D) VmVn ((m > 0) A (n > m))

Cau 05. Trong rat nhiéu ngdn ngit 1ap trinh, cac gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, chung
ta 6 thé thuc hién cac phép toan s6 hoc (cong, trir, nhan, chia) v6i cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngt 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot vdi 1 (hodc bat
cu thu gi khéc 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z - x*y - x*z - y*z +
X*y*z .. .7
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@A) xAyAz B ~(x Ay Az) ©xVyVvz D x®ydz

Cau 06. Cho p, g, var la cac ménh dé sau:

p = “Tau den muon.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thirc 16gic m6 td ménh dé phic hop sau:

“Néu tau dén diing gi hodc gidm dbc dén muon thi Tudn dén cong ty trudc gidm doc.”

@ (pAg) —q ® (prg)Vy © ~(prg) —r D) r — (-pV )

Cau 07. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@) Fx ((x #0) = Vy (xy = 1)) ® Vx ((x #0) = Vy (xy = 1))

© 3x((x #0) = Fy (xy = 1)) D@ Vx ((x #0) = 3y (xy = 1))

Cau 08. Gia st ban mudn chiing minh ménh dé sau:

4

“V6imoin € Z, néu n la moét so nguyén khong am thin < n”.

Phat biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh phan chiing
Ménh dé da cho 1a dung va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép
(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chitng minh ménh dé phan dao
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé

Cau 09. Mot bin do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, voi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trang. Véi 1 < i < 1, goi X; 1a ménh dé “Quéc gia C; dugc t6 bang mau den trong ban dé M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cdu héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xi V —|X]) N (—\Xl‘ V X]) /\ (Xl‘ \% X]) N (—\Xi \% —|X])

(i,7): Civa C; ké nhau (i,j): Civa Cj ké nhau
© A (X; A =X)) V (=X A Xj) ® A (X; = =X;) A (=X = X))
(i, ): C; va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 10. Gid st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la diung?
(A) Khong c6 phét biéu nao trong ba phat biéu con lai la ding
Jx (P(x) V Q(x)) = Ix P(x) V Ix Q(x)
(©) Vx (P(x) <+ Q(x)) = Vx P(x) +> Vx Q(x)
Jx (P(x) AQ(x)) = Ix P(x) AIx Q(x)

Cau 11. Gié st mién xac dinh ctia cc bién la tap hgp tat cd moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “C6 chinh xac mot sinh vién
la ban ctia Tuan”.
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(A) 3xVy (P(x, Tudn) A —P(y, Tun)) ’ JxVy (P(x,/Tuén) — ((y # x) = —P(y, Tuan)))
(© IxVy (P(x,Tuén) A ((y # x) — —P(y, Tun))) (D) 3x P(x, Tuan)

Cau 12. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong tng thong qua
cac 6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do d0, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngtt 1ap trinh (bao gém Python), bat ky thit gi khac False (hay ndi cach khac, bat ky thu gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.

Gid st x va y 1a cac bién Boole trong mot ngon ngit 1ap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.
Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@x<—>y x\/y @x/\y @x@y

Cau 13. Gié st mién xac dinh ctia cc bién la tap hgp tat c& moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

() 3xTy (P(x, Tudn) A P(y, Tudn) A x # )

JxTy (P(x, Tudn) A P(y, Tuan))

(©) IxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(D) IxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

Cau 14. Gié sfr bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?
@) Vax (P(x) A Q(x)) = (Y P(x)) A (V2 Q(x)) ® Vax (P(x) v Q(x)) = (Vx P(x)) V (Vx Q(x))
© vax (P Q( ) # (Vx P(x)) v (Vx Q(x)) @(VXP( )) (VxQ(x)) = Vx (P(x) v Q(x))

Cau 15. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

T

1=2 (Piéu phai chitng minh) (1)
&2=1 (Ddi xing) )
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. 4)

Do (4) dung, nén (1) cting dung.

(A) Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai chiing minh

Chiing minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a twong duong
(C) Chiing minh nay la sai vi khong thé 1y luan rang (2) va (3) 1a tuong duong
Chiing minh nay la sai vi khong thé ly luan réng (1) va (2) la tuong duong

Cau16. Cho A= {x|x € Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong sb cac phat biéu sau.

MACA Ca ba phat biéu khac déu sai

@BQA @Alétéphfruhan

Cau 17. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp s6 cong nay 1a bao nhiéu?
@) 165 185 (©) 195 (D) 170

Cau 18. Biéu thitc nao 1a sai?
@ oeo ® € {®} ©ocCo D) @ C {0}

Cau19. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} ¢ bao nhiéu tap con thurc su?
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@) 28 ® 31 © 32 D) 37

Cau 20. Gia tri ctia biéu thuc sau 1a?
100 2
L
n=0k=n
@) 103 101 (© 102 (D) 100

Céu 21. Cho cacham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat biéu nao sau day la ding?

(A) f khong nhéat thiét 1a don dnh nhung phai 1a toan anh

f 1a don 4nh nhung khong nhét thiét 1a toan anh

(O) f 1a don anh va dong thai la toan anh

f khong nhét thiét 1a don anh va khong nhét thiét 1a toan danh

Cau 22. Cho quanhé f C A x Bdinhnghiabdi f = {(n,/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

A A=B=R B A=B=N ©A=B=Q D A=B=2Z

Cau 23. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

N

Hinh 1: Cac quan hé f va g.

Chon phaét biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don dnh nhung khong 1a toan anh g o f la toan anh nhung khong la don anh
(©) g o f khong la toan anh va khong 1a don anh (D) g o f 1a don anh va la toan anh

Cau 24. Céap sb cong {a,} c6 a3 = 7 vaag = 17. Cong sai ctia cap s6 cong nay 1a bao nhiéu?
@3 2 ©1 @4

Cau 25. Daya, =5,8,13,20,29,40,53, ... (n > 1) théa man hé thuc truy hoi nao trong s cac hé thic sau?
@ a,=a, 1+2n—1,ay=5 B a,=a, 1+n%a, =5
@an:an_1+n,a1:5 @an:an_1+3n,a1:5

Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n > 3)
ap = 0,611 = 2,112 =14

Gia tri ctia ag 1a bao nhiéu?

@) 832 340 (C) 468 (D) 398
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Cau 27. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s6: Ta ching minh P(1) ding. That vay,5-1—5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
ching minh P(k + 1) dang. That vay, ta co:

5(k+1)—5=2(5k—5)— (5(k—1) —5) (Bién ddi dai sd) 5)
2(0)—0 (Gia thiét quy nap) (6)
0

: @)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.

(A) Chiing minh nay sai vi & budc co sd phai chiing minh ca P(0) va P(1) dting, nhung P(0) lai 1a ménh dé sai
Chiing minh nay sai vi dang thtic (5) & buéc quy nap khong chinh xac

(C) Chiing minh nay sai vi & budc co s& phai chiing minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
Chitng minh nay sai vi gia thiét quy nap khong chinh xac

Cau 28. Céc s6 hang cua day {a,} dugce dinh nghia mot cach dé quy nhu sau:

a, = max{a, >+ ay,_3,a,-1} (n>23)
ap = 0,611 = 1,612 = 3,513 =4

Gia tri ctia ay la bao nhiéu?
@ 11 7 © 8 (D) 10

Cau 29. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.

“Gid st v6i s6 nguyén k > <> nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@) Olad, #1aPlk+1) 128, #1aP(j+1) (© Olas, #laP(k+1) D) Olad, 1aP(j+1)

Cau 30. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sap thit tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nhé

nhat

Theo Tién dé “Tinh chat sap thu tu tét”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao dé} c6 phan tit nhd
nhat

(©) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € Z | n*> = 4k + 1 véi k € Z ndo d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € N | n?> = 4k + 2 v6i k € N nao d6} c6 phan ti nhé
nhat

n
Cau 31. Hay chon phat biéu ding vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién n, Z 2/ =21 1" bang

i=0
quy nap.
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (8)
= ok2_1q, (Bién d6i dai s6) )

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Khong c6 gi sai trong chitng minh nay

Chiing minh nay 1a sai vi dang thtc (8) khong chinh xac

(C) Chiing minh nay 1a sai vi gia thiét quy nap khéong chinh xac
Chung minh nay la sai vi & budc co sd phai ching minh P(1) dung

Cau 32. Hay chon phat biéu diing vé chiing minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am 7. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 =k + 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) dung vdi moi s6 nguyén khong am 7.

(A) Chitng minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap 1a sai

Chitng minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thic trong bude quy nap

(C) Chitng minh nay sai bdi vi khong c6 truong hop co s&

(D) Khong c6 gi sai trong chiing minh nay
Cau 33. Giasirtoi da théy mot cude diéu hanh ctia 100 con ngya va mdi khi toi théy mot con ngua mau tréng, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bé sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Ca hai con ngya dau tién va cudi cling c6 mau trang

Con ngua cubi cling c6 mau trang

(C) Con ngya dau tién c6 mau trang

[t nhat mot con ngua c6 mau trang
Céu 34. Tap hop S c6 chira cc chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chudi réng A € S. (Chudi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s va mot lan ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thuoc S?

@) o1 ® 0 ©1 ) 0101
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Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

Ay = —20y_1 —ap—y (1 >2)
a1=1,a, =2

Gia tri ctia aygps5 la bao nhiéu?
@) 6071 —6071 (© 6067 (D) —6067

Cau 36. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlogn)?, v/nlog(n*),10", (n!)?,n* + n*®

Hay chon dép an dung.

@flog (nlogn)3 99+n98 100 10n< )n’(n|>2

(®) v/nlog(n )(nlogn)3 no o, %, (15)", 10", (n

© Vinlog(n?), (nlog n)®, 1%, n*® + %, (15)",10", (n!)?

©) (nlogn)?, v/nlog(n®), 1% + n*, n1, (15)", 10", (n!)?
)=

Cau 37. Cho hé thuc truy hoéi c6 dang f(n
sau day la chinh xac nhat?
@ Khong ép dung dugc Dinh ly tho véi hé thuc da cho

f(n nlogn)
f (—10n/11)
@ f(n) = O(n)

Cau 38. Thai gian chay trong trudng hgp xau nhat ctia thuat toin MERGESORT 1a?

12f(n/12) + 10n. Theo Dinh Iy thg (Master Theorem) thi danh gia nao

MERGE(A[L...n],m):
((Trén hai mang A[1...m] va Alm+1...n])
ir=1j:=m+1

MERGESORT(A[L ... n]): for k_:f% 1to ’?hdo
((Sép xép tron day A[1...n])) if j > n then

Blk] := Ali];i:=i+1
else if i > m then

Blk] :=Aljl;j=j+1
else if A[i] < A[j] then

Blk] := Ali];i:=i+1
else

BIK = A[jl;j = j+1

fork:=1tondo

Alk] := B[k]

ifn>1
m := |n/2] ((T4ch thanh hai mang con))
MERGESORT(A[1...m]) ((Dé quy))
MERGESORT(A[m +1...n]) (D€ quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon déanh gia tot nhat c6 thé.

&) O(nlogn) O(n) (© O(logn) ® o(n?

n
Cau 39. Ham COMPUTESUM sau c6 dau vao la mot s nguyén duong n va sé tr lai gia tri cia ) (i + 2)i%.
i=1

COMPUTESUM (n):
if n = 1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay ¢ bang biéu thitc nao dé COMPUTESUM(n) tré lai két qua mong muén?
® (y+2)y* ® y+n ©y @ y+(n+2)n?

Cau40. Chocacham f : R — Rva g : R — R. Két luan nao sau day la ding?
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(A) Néu f(x)1a O(g(x)) thi f(x) khong la O(g(x)/2)
Neu f(x) la O(g(x)) thi g(x) khong 1a O(f(x)/2)
Néu f(x) 1a O((x)) thi f(x) 1a O(g(x),/2)
(D) Néu f(x) 1a O(3(x)) thi g(x) 1a O(f(x) /2)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Mon thi: Toan roi rac

S6 tin chi: 4

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025
000——-
Dé s6: 001
31.(© 36.(B)
32.(C 37.(B)
33.D) 38.(A)
34. 39.(D)
35.(B) 40.(©

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dbé s6: 002
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
(A) Khong c6 phét biéu nao trong ba phét biéu con lai 1a ding
Vx (P(x) = Q(x)) =VxP(x) = Vx Q(x)

Vx (P(x) VvV Q(x)) =VxP(x)V VxQ(x)
(D) Vx (P(x) A Q(x)) = Vx P(x) A Vx Q(x)

Cau 02. Sau day la mot chung minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dung vé ching minh nay.

1=2 (DPiéu phai ching minh) (1)
&2=1 (Ddi xing) )
S1+2=2+1 (Cong theo vé (1) va (2)) (3)
&3=3. 4)

Do (4) dung, nén (1) cing dung.

(A) Ching minh nay 1a sai vi khong thé bat dau tir diéu phai ching minh

Chiing minh nay 1a sai vi khong thé ly luan ré“mg (3) va (4) la twuong duong
(C) Chiing minh nay la sai vi khong thé 1y luan rang (1) va (2) 1a tuong duong
(D) Chiing minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la tuong duong

Cau 03. Gia st ban mudn chitng minh phat biéu “V&i moi s6 thuc x, néu x2 — 6x +5 > 0 thi x > 5 hodc x < 17
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

@ Gia thiét: x2 — 6x + 5 > 0; Piéu can ching minh: x > 5hodacx <1

Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

(D) Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x> — 6x +5 < 0

Cau 04. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) 3x (P(x) AQ(x)) = 3x P(x) A 3x Q(x)
Ix (P(x) VQ(x)) = IxP(x) vV IxQ(x)
Vx (P(x) +» Q(x)) = Vx P(x) <> Vx Q(x)

Khong c6 phat biéu nao trong ba phat biéu con lai la dung

Cau 05. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan séng trén ddo.
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e Alice néi: “It nhat mot trong hai nguoi chung t6i luén néi d6i.”

Ai ludn néi that va ai luén néi dbi?
(A) Ca Alice va Peter déu néi d6i Peter noi that va Alice n6i d6i
@ Ca Alice va Peter déu néi that @ Alice néi that va Peter néi doi

Cau 06. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cd moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tat cd moi nguoi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y = 2)) IxIyVz (P(x,y) AN P(x,z) A (y # z))
(© IxIyIz (P(x,y) AP(x,2) A (y # z)) (D) 3xFy3z (P(x,y) A P(x,2) A (x = 2))
Cau 07. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day 1a sai?
(&) Vx (P(x) v Q(x)) # (Vx P(x)) V (Vx Q(x)) Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x))

© (VxP(x)) V (VxQ(x)) = Vx (P(x) VQ(x)) =T @ Vx (P(x) VQ(x)) — (VxP(x)) vV (VxQ(x)) =T

Cau 08. V6i cac s6 thuc x va y, s6 y dugc goi 1a nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngdm & day?

@ Vx dy, trong do6 x va y xac dinh trén tap s6 thue R

Jx Jy, trong d6 x va y xéac dinh trén tap so thuc R

(C) Vx Vy, trong d6 x va y xac dinh trén tap sb thuc R

Jx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Cau 09. Néu nhu ban muén chung minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1¢ thi n + 4 1a sé nguyén chan”

bang cach chitng minh tryc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1vsikeZ ®n+3=2kvéikeZ
©n+4=2k+1véikeZ D) n+4=2kvéikeZ

Cau 10. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@ 3x ((x #0) = Ty (xy = 1)) B Vx ((x #0) = Vy (xy = 1))

© I ((x #0) = Vy (xy = 1)) D) Vx ((x #0) = 3y (xy = 1))

Cau 11. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thit nhat, thi s6 thit hai cing 1a mot s6
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) Vm 3In ((m > 0) — (n > 0))

© VmV¥n ((m > 0) A (n > m)) (D) Ym¥n (((m > 0) A (n > m)) = (n>0))

Cau 12. Cho p, g, var la cac ménh dé sau:
p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thirc 16gic m6 td ménh dé phic hop sau:

“Néu tau dén dung gid hodc giam doc dén muodn thi Tuin dén cong ty trude gidm doc.”

@ r— (-pV-g) ® (prg) — 4 © ~(prg) —r D (pAg) Vg
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Cau 13. Mot bdn do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling v6i mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qubc gia C; dugc to bﬁng mau den trong ban do M”.
Biéu thiic nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, cdu héi nay khong yéu cau kién thitc vé do thi.)

0y N (Xi A =X;) V (=X A X)) A (Xi V=Xj) A (=X V X))

(i,j): Civa C; ké nhau (i,j): Civa G ké nhau
@ /\ (Xl \ X]) A (_‘Xi V _'X]) @ /\ (Xl — _|X]) AN (_‘Xi — X])
(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau

Cau 14. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3x P(x, Tuén) 3xVy (P(x, TuAn) A —~P(y, Tudn))

(© vy (P(x, Tuén) — ((y # x) — —P(y,Tuén))) (D) 3xVy (P(x, Tuan) A ((y # x) — =P(y, Tuén)))
Cau 15. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhét hai sinh vién la
ban ctia Tuan”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(©) 3x3y (P(x, Tudn) A P(y, Tudn))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y)

Cau 16. Tinh gia tri cta biéu thic:
50
Y i(i+1)

i=1

@A) 43750 42525 (C) 44200 (D) 43800

Cau 17. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

{0,{2}, {{2}}, {{2}, {2} }}
@1 3 ©4 P

Cau 18. Cho cac ham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat bi€u nao sau day la dung?

(A) f 1a don anh va dong thoi 1a toan dnh

f khong nhét thiét 1a don d&nh nhung phai 1a toan anh

(O f 1a don anh nhung khong nhét thiét la toan anh

(D) f khong nhét thiét la don anh va khong nhat thiét 1a toan anh

Cau 19. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp s6 cong nay 1a bao nhiéu?
@A) 185 165 (© 170 (D) 195

Cau 20. Gia tri ctia biéu thic sau 1a?
1

o

k

0 2
=n

Il
=}

k

n
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@A) 103 101 (© 102 (D) 100

Cau 21. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phét biéu sau.

(&) P(Ax B) C P(A) x P(B) ® P(A)\P(B) C P(A\B)

© P(A) x P(B) S P(A x B) @) P(A\B) C P(A)\P(B)

Cau 22. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{2}, {{2}}, {{2}, {2}}
@1 4 ©3 @2

Cau 23. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s6 nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat phan xa

R khong la quan hé tuong duong vi né khong thda man tinh chat déi xing

(C) R khong la quan hé twong duong vi né khong théa man tinh chat bac cau

R 1a quan hé tuong duong

Cau24. Taphop S = Z N {x € R | x?292* — 4x2022 4 2x2 — 8 < 0} ¢6 bao nhiéu tap con thurc sy?
@) 28 32 © 31 (D) 37

Cau 25. Cho cacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don dnh nhung khong 1a toan anh g o f khong la toan anh va khong la don anh
(©) go f 1a don anh va la toan anh @ g o f la toan anh nhung khong la don anh

— 271+1

n
Cau 26. Hay chon phét biéu ding vé chitng minh sau ctia ménh dé “Véi moi s6 tu nhién n, Z 2! —1” bang

quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (5)
= ok2_1q, (Bién d6i dai s6) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

@ Chung minh nay la sai vi déng thuc (5) khong chinh xac

Chirng minh nay 1a sai vi gia thiét quy nap khong chinh xac

(C) Khong c6 gi sai trong chitng minh nay

(D) Chitng minh nay la sai vi & buéc co s phéi chiing minh P(1) ding

n
Cau 27. Hay chon phat biéu diing vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 1”7 bing

quy nap. =

noo R
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co s0: Ta ching minh P(0) ding. That vay, khi n = 0, ta c6 2 20 =20 =1va20t1 —1 =1.Do d6,
i—0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding v6i sb tu nhién k € IN nao d6, nghia1la 20 + -+ +2F = 2k1 1. Ta
chiing minh P(k + 1) dung, nghia la ching minh 20 + - - - 4 2k 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4 ..ok okl —okt2 g @)
Thém —2K+1 vao ca hai vé ctia (7), ta c6
20 1ok —oktl g 8
Theo gia thiét quy nap, (8) dting, va do d6 (7) ciing dung. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6
Khoéng co gi sai trong chirng minh nay

(C) Chiing minh nay 1a sai vi & budc co s& phai chiing minh P(1) ding

(D) Chiing minh nay la sai vi & buéc quy nap khong thé xuat phat tir P(k + 1) va di ching minh P(k)

Cau 28. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:
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* Budc co s6: Chudi rong A € S. (Chudi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S
Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?

@) 0101 B) 01 ©o D)1

Cau 29. Hay chon phat biéu ding vé ching minh béng quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta c6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “5n — 5 = 0”. Ta chtiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dung. Thatvay,5-1—5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao d6, P(j) ding véi moi j € N thtaman1 < j < k. Ta
ching minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k—1) —5) (Bién d6i dai s6) 9)
=2(0)-0 (Gid thiét quy nap) (10)
=0 (11)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

@ Chitng minh nay sai vi gia thiét quy nap khong chinh xac

Chting minh nay sai vi & budc co s& phai ching minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(C) Chiing minh nay sai vi & budc co s& phai ching minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
(D) Chitng minh nay sai vi dang thiic (9) & budc quy nap khong chinh xac

Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =24, 1+3a,—2 (n>2)
al = 2, ap = 6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang ctia day {a,}?

Aa,=2-3"1Tm>1) ®a,=32"n>2) ©a,=2-3""n>2) Da,=3-2""1n>1)

Cau 31. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) PAu tién ta chiing minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
PAu tién ta chitng minh P(0) va P(1) la ding. Tiép do6, ta chitng minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
(C©) Dau tién ta chitng minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
(D) PAu tién ta chiing minh P(0) duing. Tiép d6, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0

Cau 32. Gia st toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cting c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngya déu c6 mau trang?

(A) Con ngya cudi cling c6 mau trang

Ca hai con ngua dau tién va cudi cing c6 mau trang

(C) Tt nhat mot con ngya c6 mau trang

Con ngua dau tién c6 mau trang

Cau 33. Hay chon phat biéu ding vé chiing minh sau.
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Cho P(n) 1a phat biéu “n + 1 = n +2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 =k + 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia déng thiic trong budc quy nap
Chting minh nay sai béi vi phat biéu str dung trong gia thiét quy nap 1a sai
(C) Khéng c6 gi sai trong chitng minh nay
(D) Chitng minh nay sai b&i vi khong c6 truong hop co s&
Cau 34. Hay chon phat biéu dung trong s6 cac phat biéu sau vé Tién dé “Tinh chat sap thit ti tot” (Well-ordering

principle).
(A) Theo Tién dé “Tinh chat sap thi tu t6t”, tip A = {n € N | n?> = 4k + 1 v6i k € N ndo d6} c6 phan tir nho

nhat

Theo Tién dé “Tinh chat sap thu tu tét”, tap A = {n € Z | n> = 4k + 1 v6i k € Z nao d6} c6 phan tir nhd
nhat

(C©) Theo Tién dé “Tinh chat sap thi tu tot”, tip A = {n € N | n? = 4k + 2 véi k € N nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thi tu tot”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan tit nhd
nhat

Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{a, >+ ay,_3,a,-1} (n>23)
ap = 0,6!1 = 1,612 = 3,513 =4
Gia tri cua ay la bao nhiéu?

@ 8 ®) 7 © 11 (D) 10

n
Cau 36. Ham COMPUTESUM sau c6 dau vao la mot s6 nguyén duong n va sé tra lai gia tri cda 2(1 +2)i?
i=1

COMPUTESUM (n):
if n = 1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay ¢ bang biéu thitc nao dé COMPUTESUM () tra lai két qua mong mudn?
@ y+(n+2)n’ ®y © (y+2)y? @ y+n

Céau 37. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x du 16n. (Nghia 13, ton tai xo € R sao cho
¢(x) # 0 v6i moi x > xj.) Néu lgn ggz; = oo thi két ludn nao sau day la ding?
X—00

@) g(x) la O(f(x)) ® f(x)1a O(g(x)) © f(x) la®(g(x)) @) f(x)lao(g(x))
Cau 38. Cho hé thic truy hoi c6 dang f(n) = af (n/b) + cn trong d6 n = b* véi k € Z* nao do,a,b € Z,a > 1va
b>1,c,deR,c>0vad>0.Giast f(1) = 1. Gia st cdc muc trong cay dé quy dugc danh s6 lan luot theo thu tu
0,1,..., Lt mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 1a (chi c6 cac nut ting véi f(1)). Gid tri cua L 1a?
@) a* log, n (© log, n (D) b*
Cau 39. Sap xép cac tap hop sau sao cho méi tap la tp con ctia tap tiép theo.
O(n? +1logn),0((logn)"),0(7),0(V2eslogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap an duang.
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O(v2lglogn) O(log(n) — loglog(n)), O(n*logn),O(n? +logn), O((logn)"),0(3")
O(log(n) —loglog(n)), O(v2'°8log"), O(n? 4 logn), O(n?logn), O((logn)™),0(3")
O(v2leglogn) O(log(n) — loglog(n)), O(n? + logn), O(n*logn), O((logn)"),0(3")
O(v/255T057), 0(log () — loglog(n)), O( + log n), (1 log n), O(3"), O (log n)")
hon ham c6 d¢ tang (theo ky hiéu O-16n) chdm nhét trong s6 cac ham sau.

= logn ® f(n) =n? © f(n) =nlogn © f(n) =7n
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 003
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vidunhu if 2 then X else Ysé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngon ngtr 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
cu thu gi khéc 0) va 0.

Biéu thiic 16gic ménh dé nao tuong duong voi diéu kién trong ci phap if x + y + z - x*y - x*z - y*z +
X*ky*z .. .7

@ x@ydz B) ~(x Ay Az) © xAyAz D) xVyVz

Cau 02. Gié str bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?

@A) Vx (P(x) < Q(x)) = Vx P(x) +» Vx Q(x)

Khong 6 phat biéu nao trong ba phat biéu con lai la dung

Ix (P /\ Q(x)) = JxP(x) A Ix Q(x)

(D) Ix (P(x) vV Q(x)) = 3x P(x) V 3x Q(x)
Cau 03. Gié st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day 1a ding?
@) Vx (P(x) V Q(x)) = Vx P(x) VVx Q(x)

®) Vx (P /\Q( )) = Vx P(x) AVx Q(x)
(© Khong CO phat biéu nao trong ba phat biéu con lai la diung

(D) Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)

Cau 04. Néu nhu ban mudn ching minh ménh dé
“V&i moin € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a sé nguyén chan”

bang cach chiting minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2k+1véikeZ B n+3=2k+1véikeZ
©n+4=2kvéikeZ D) n+3=2kvéikeZ

Cau 05. Gia sit mién xac dinh ctia cac bién l1a tap hop tat cd moi sinh vién trong 16p. Tuén 1a mot sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién la
ban ctia Tudn”.

(&) 3xJy (P(x, Tudn) A P(y, Tuén))

JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

(©) IxTy (P(x, Tuén) A P(y, Tudn) A x # y)

(D) IxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
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Cau 06. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
@) vx (P(x) VQ(x)) = (Vx P(x)) V (YxQ(x)) = T (Vx P(x)) v (V2 Q(x)) — Vx (P(x) VQ(x)) = T
© Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x)) @) Vx (P(x) vV Q(x)) # (Vx P(x)) V (Vx Q(x))

Cau 07. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludn néi that hodc 1a ludn néi déi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

e Alice néi: “Chinh xdc mot trong hai ngudi chiing t6i luén néi déi.”

e Peter noéi: “Alice luén noéi that.”

Ai ludn néi that va ai ludén néi déi?

(A) Peter noi that va Alice n6i doi Ca Alice va Peter déu néi dbi
@ Alice néi that va Peter néi doi @ Ca Alice va Peter déu noi that

Cau 08. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@ 3x ((x #0) — Ty (xy = 1)) ® Vx ((x #0) = Iy (xy = 1))

© Fx((x #0) = Vy (xy = 1)) D) Vx ((x #0) = Yy (xy = 1))

Cau 09. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién rfing “voi
hai sb bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi s6 tha hai cung la mot sO
duong”?

@) YmVn (((m > 0) A (n >m)) — (n>0)) VmVn ((m > 0) A (n > m))

© Vm3In((m>0) — ((n>0)A(n>m))) (D) Ym 3In ((m > 0) — (n > 0))

Cau 10. Gié st mién xac dinh ctia cc bién la tap hgp tat c& moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban cta y”. Hay chon biéu thitc tuong duong v6i ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén))) Jx P(x, Tuan)

(© 3xVy (P(x, Tuén) — ((y # x) — —~P(y, Tudn))) (D) 3xVy (P(x, Tuan) A —P(y, Tuén))

Cau 11. Gia stt ban mudn chiing minh phat biéu “Véi moi s6 thuc x, néu x> —6x +5 > 0 thi x > 5hodcx < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can chitng minh 1a gi?

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x4+5<0

(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

Gia thiét: x2 — 6x + 5 > 0; Piéu can ching minh: x > 5hoacx <1

Cau 12. Vdi céc s6 thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muén ching minh rf?mg “moi sb thuc c6 nghich ddo cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) Vx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(©) Ix Wy, trong do6 x va y xac dinh trén tap s6 thuc R

Vx Jy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 13. Mot bin dé (map) M 1a mot tap hop gdm n quéc gia Cy,...,C,, cung véi mo ta ve quéc gia C; nao ke véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trfing. V6i1 < i < n,goi X; laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?
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(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khéng yéu cau kién thirc vé do thi.)

@ N (Xi A=Xj) V (=X A X)) A (Xi VX)) A (-X VX))

(i, ): Ci va C; ké nhau (i,j): C; va Cj ké nhau
@ /\ (Xi V X]) N (_'Xi vV —\X]) @ /\ (Xi — —\X]) VAN (_'Xi — X])
(i,7): Ci va Cj ké nhau (,7): Ci va Cj ké nhau

Cau 14. Gid st ban mudn chiing minh ménh dé sau:

“V6i moi n € Z, néu n la mot s6 nguyén khong am thin < n®.”
Phat biéu nao sau day la ding?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
Ménh dé da cho la dung va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép
(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chiing minh ménh dé phan dao
(D) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh phan ching

Cau 15. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
céc 50 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do do, trén thyc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.

Gia st x va y la cac bién Boole trong mot ngon ngtr 1ap trinh ma True va False tuong ung 1an luot véi 1 (hodc bat ci
tha gi khac 0) va 0.

Biéu thtic 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (1-x)*(1-y) ...?

@x<—>y x@y @x/\y @x\/y

Cau 16. Cho cap s6 nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

() 1044 1210 (©) 500 (D) 484

Cau 17. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don anh va la toan anh ¢ o f la toan anh nhung khong 1a don anh
(©) g o f khong la toan anh va khong la don anh @ g o f 1a don anh nhung khéong la toan anh

Cau 18. Biéu thuc nao la sai?

Trang 3/8 - Ma dé thi 003



ONKX B © € {0} ©oco (D) @ C {0}

Cau 19. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{0,{2}, {{2}}, {{2}, {2} }}
@3 ®1 ©2 @4

Cau 20. Tinh gia tri cta biéu thic:

(A) 42525 44200 (©) 43750 (D) 43800

Cau 21. Gia tri ctia biéu thic sau 1a?
100 2

Y TTk

n=0k=

@) 103 100 (© 101 (D) 102

Cau 22. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

?,{2}, {{2}}, {2}, {2}}
@1 ® 4 ©3 ©:2
Cau 23. Cap s6 cong {a,} c6 a; = 5 va ajg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay la bao nhiéu?

@) 170 185 (©) 195 (D) 165
Cau24. Taphop S = Z N {x € R | x?%* — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thurc sur?
@) 28 32 (©) 31 (D) 37
Cau 25. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?

@2 ® 4 ©1 D3

Cau 26. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Pau tién ta chiing minh P(0) va P(1) la ding. Tiép d6, ta chiing minh P(k) — P(k +2) dting véi moi s6
nguyén k > 0
Dau tién ta chiing minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i sé nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
(C) Dau tién ta chitng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
Dau tién ta chiing minh P(0) dung. Tiép d6, ta ching minh P(k) — P(k + 1) ding v6i moi sb nguyén k > 0

Cau 27. Hay chon phat biéu ding vé chiing minh bang quy nap manh ctia ménh dé “Véi moi s6 ty nhién 7, ta ¢6
5n —5 = 0” dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.
* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta

chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) (1)
2(0)—0 (Gia thiét quy nap) ()
0.

®)

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chiing minh nay sai vi & buéc co s& phai chiing minh ca P(0) va P(1) diing, nhung P(0) lai 1a ménh dé sai
Chiing minh nay sai vi dang thiic (1) § bude quy nap khong chinh xac

(C) Chiing minh nay sai vi & budc co s& phai ching minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
Ching minh nay sai vi gia thiét quy nap khong chinh xac

Cau 28. Hay chon phat biéu diing vé chirng minh sau.

Cho P(n) 1a phat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding vdi moi s6 nguyén khong am n. Gia st
P(k) dtng véi s6 nguyén khong am k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé ctia déng thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) dung v6i moi sb nguyén khong am 7.

(A) Chiing minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thiic trong budc quy nap
Chung minh nay sai boi vi khong c6 truong hop co sd

(C) Khong c6 gi sai trong chitng minh nay

(D) Chiing minh nay sai bdi vi phét biéu str dung trong gia thiét quy nap la sai

Cau 29. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,-, (n>2)
al = 2, ay = 6

Cong thic nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

@a,=2-3""m>1) ®ay=32""0n>2) ©Qa,=32""n>1) Da,=2-3""(n>2)
Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{a,_» +ay,_3,a,-1} (n>3)
ap = 0,5[1 = 1,a2 = 3,5[3 =4

Gia tri cua ay la bao nhiéu?
@7 11 ©38 (D) 10

Cau 31. Giasirtoi da théy mot cude diéu hanh ctia 100 con ngya va mdi khi toi théy mot con ngua mau tréng, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bé sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau tréng7

@ Con ngua dau tién c6 mau trang

Con ngua cudi cling c6 mau trang

It nhat mot con ngua c6 mau trang

©) p

Ca hai con ngua dau tién va cudi cung c6 mau trang
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Cau 32. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chdt sip thit ty tot” (Well-ordering
principle).

(A) Theo Tién dé “Tinh chét sap tht tu tot”, tap A = {n € N | n? = 4k +2 v6i k € N nao d6} c6 phan tir nhd

nhét

Theo Tién dé “Tinh chat sdp thi tu t6t”, tap A = {n € Z | n?> = 4k + 2 v6i k € Z nao d6} c6 phan tir nhd
nhat

(C) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n> = 4k + 1 v6i k € N nao d6} c6 phan ti nhod
nhat

(D) Theo Tién dé “Tinh chat sap thir tu t6t”, tap A = {n € Z | n> = 4k + 1 v6ik € Z nao d6} c6 phan ti nhd
nhét

Cau 33. Gia st ban str dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can ching minh trong budc quy nap bé“mg cach thay cac ky tu { va ¢ b.’?mg cac biéu thuic phu hgp.

“Gid st v6i s6 nguyén k > <> nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”

@ O1a8, #laP(j+1) (B $las #laP(k+1) (© Ola4, 1aP(j+1) D) Ola4, ¢laP(k+1)

n
Cau 34. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) " 2" = 2"*! — 17 bing

i=0
quy nap.

noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) dung. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2 = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 .. g2k okl okl okl (Gi4 thiét quy nap) (4)
—ok2_1q, (Bién d6i dai sb) (5)
Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

@ Chiing minh nay la sai vi gia thiét quy nap khong chinh xac
Khoéng co gi sai trong chirng minh nay
© Chung minh nay la sai vi dzfmg thuc (4) khong chinh xac
(D) Chitng minh nay la sai vi & buéc co s phéi chiing minh P(1) ding
Cau 35. Tap hgp S ¢6 chira cac chudi nhi phan dugc dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung budc dé quy, cac chubi nhi phan nao sau day chac chan thudc S?

@™o B) 01 (© 0101 D)1
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Cau 36. Cho hé thic truy hoi c6 dangf( ) = af(n/b) + cn? trong d6 n = b¥ véi k € Z+ nao dd, a,b € Z,a > 1
vab>1,c,deR,c>0vad>0.0 day y nghia cua so a trong cdy dé quy (recursion tree) tuong ung ctia hé thuc la
gi?

(A) Tong sb niit & tirg miic cta cay dé quy

Luogng cong viée thuc hién & mdi muc cia cay dé quy

(C) Sb niit con ctia mdi nit trong ctia cay dé quy

(D) Lugng cong viéc thurc hién & mdi nit ctia cay dé quy

Cau 37. Gia st m > 2van > 11ahai sé nguyén. Thoi gian chay trong truong hop xau nhét ctia doan gia ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.
@) O(m) O(m - n) (© O(n) (D) O(m +n)
Cau 38. Chon ham c6 d6 tang (theo ky hiéu O-16n) chAm nhét trong s6 cac ham sau.

@) f(n) =7n ® f(n) =n? © f(n) =logn @) f(n) = nlogn

Cau 39. Thai gian chay trong trudng hgp xau nhat ctia thuat toin MERGESORT 1a?

MERGE(A[L...n],m):
((Trén hai mdng A[1...m] va Alm+1...n])
ir=1Lj=m+1
MERGESORT(A[I....n]): fork:=1tondo
S A A i~ if j > n then
(ﬁSapxep trén day A[l...n]) BIK = Afi;i:=i+1
ifn>1 A T
m := |n/2] ((T4ch thanh hai mdng con)) else le[lkTZZ :[qhﬁ]n] =41
MERGESORT(A[1...m]) (D& quy)) olse if A[i.] < A[;] then
MERGESORT(A[m +1...n]) ((Dé quy))

MERGE(A[1 . ..1],m) ((Trén hai mang con)) o W= Al =i

Blk] :=Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

Hay chon danh gia t6t nhat c6 thé.
@ O(n) O(nlogn) © o) @) O(logn)

Cau 40. Sap xép cac tap hop sau sao cho méi tap la tip con cta tap tiép theo.

O(n® +1ogn),0((logn)"),0(7),0(V2eslegn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay Chon dap an dung.

(&) O(7),0(v2lglogm) O(log(n) — loglog(n)),O(n?* +logn), O(n?logn),0(3"),0((logn)")
0(7) O(v2'oglo8 ), O(log(n) —loglog(nn)), O(n*logn), O(n* +logn), O((log n)"), O(3")
(© O(7),0(v2eglogn), O(log(n) — loglog(n)), O(n* + logn), O(n?logn), O((logn)"), O(3")
(D) O(7),0(log(n) — loglog(n)), O(V2leslesn), O(n? +logn), O(n?logn),O((logn)"), O(3")
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01.(D)
02.(D)
03.
04.(B)
05.(C)

DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(B)
14.(B)

0

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

0
20.

o
22.(C)
23.(B)

Dé sb: 003

30.(B) 36.(C)
31.(0) 37.(D)
32.(C) 38.00)
33.(B)

34.(A) 39.()
35.(B) 40.(A)

,ngay ... thing ...nim

Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 004
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
@ Khéng cé phét bi€u nao trong ba phat biéu con lai 1a ding
(B) Vx (P(x) ¢+ Q(x)) = Vx P(x) ¢ Vx Q(x)
Ix (P(x) VQ(x)) = IxP(x) vV IxQ(x)
(D) Ix (P /\Q( )) = Ix P(x) A Ix Q(x)

Cau 02. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling v&i mo t& vé qudc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khéng c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban co vua c6 moét cach t6 mau kha thi véi 2 mau den va tréng.)

Cho hai mau den va tréng. Vil <i <mn,goiX;laménh dé “Qubc gia C; dugc to bfing mau den trong ban do M”.
Biéu thiic nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M"”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé ciing
mau. Tuy nhién, cdu héi nay khong yéu cau kién thitc vé do thi.)

@ /\ (Xl' — —|X]) A (—|Xl' — X]) /\ (Xi V X]) A (—\Xl' V —|X])

(i, j): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau
© /\ (Xi N —|X]) V (—\Xi N X]) @ /\ (Xi \VJ —|X]) A (_‘Xi v X])
(i, ): Ci va C;j ké nhau (i,j): C; va Cj ké nhau

Cau 03. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gid st P(x,y) la vi tit “x la ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

(A) 3x3y (P(x, Tudn) A P(y, Tuan))

Ix3y (P(x, Tuefm) A P(y, Tuan) A x # y) )

(©) 3x3y (P(x, Tudn) A P(y, Tun) A x # y AVz(P(z, Tudn) — (z=yVz = x)))
JxTy (P(x, Tuan) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

Cau 04. Trong rat nhiéu ngdn ngit 1ap trinh, cac gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) v6i cac gid tri chan ly! Thém vao do, trong rat nhiéu
ngon ng 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéc 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuong tng lan luot véi 1 (hodc bat
cu thit gi khéc 0) va 0.
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Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) xVvyvVz B xAyAz © ~(xAyAz) D xoydz

Cau 05. Goi P(x,vy) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi ngudi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Cé it nhat ba ngudi choi
pickleball”? Gia stt cac bién trong méi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@A) 3xTy3z (P(x,y) AP(x,2) A (y # 2)) IxJy3Iz (P(x,y) AP(x,z) A (x = z))

(© IxIyIz (P(x,y) AP(x,2) A (y = 2)) (D) 3x3yVz (P(x,y) A P(x,2) A (y # 2))

Cau 06. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan séng trén dao.

e Alice néi: “It nhat mot trong hai ngudi chung t6i ludén noéi déi”

Ai luén néi that va ai ludén néi déi?

@ Ca Alice va Peter déu néi that Alice néi that va Peter néi doi
(C) Ca Alice va Peter déu néi d6i (D) Peter néi that va Alice néi déi

Cau 07. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludn néi that hodc 1a ludn néi déi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

* Alice néi: “Chinh xdc mot trong hai ngudi ching t6i luén néi d6i.”

e Peter noéi: “Alice luén néi that.”

Ai ludn néi that va ai ludén néi déi?

(A) Peter néi that va Alice néi dbi Ca Alice va Peter déu néi dbi
@ Alice néi that va Peter néi doi @ Ca Alice va Peter déu noi that

Cau 08. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban cta y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(&) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén))) JxVy (P(x, Tun) A —P(y, Tudn))

(© vy (P(x, Tuén) — ((y # x) — —P(y,Tuén))) (D) 3x P(x, Tun)

Cau 09. Gia st bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day la ding?
@A) Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai la ding
(©) Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)

Cau 10. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cong, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gid st x va y la cc bién Boole trong mot ngon ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat cu
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?

@) xay B xAy ©xey D) xVy

Cau 11. Cho p, g, var la cdic ménh dé sau:
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p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thirc 16gic m6 td ménh dé phic hop sau:

“Néu tau dén diing git hodc gidm dbc dén muon thi Tudn dén cong ty trudc gidm doc.”

@ (pAg) —q ® r— (=pV—q) © (prg) vy D) ~(pAg) —r

Cau 12. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Ddi xing) (2)
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
&3 =3 (4)

Do (4) dung, nén (1) cting dung.

(A) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong
© Chiing minh nay la sai vi khong thé ly luan réng (2) va (3) la tuong duong
(D) Chiing minh nay la sai vi khong thé ly luan rang (3) va (4) la tuong duong

Cau 13. V6i cac s6 thuc x va y, sb y dugce goi 1a nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

@ dx Jy, trong d6 x va y xac dinh trén tap s6 thue R

Jx Vy, trong d6 x va y xac dinh trén tap s thuc R

@ Vx Jdy, trong do6 x va y xac dinh trén tap s6 thue R

Vx Vy, trong d6 x va y xéac dinh trén tap s6 thuc R

Cau 14. Gid st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
@) ¥ax (P(x) A Q(x)) = (Y2 P(x)) A (Y2 Q(x)) Vx (P(x) V Q(x)) = (Vx P(x))
© vx (P(x) v Q(x)) £ (Vx P(x)) V (Vx Q(x)) @) (vVx P(x)) V (Vx Q(x)) = Vx (P(x) V Q(x))

Cau 15. Gia st ban mudn chitng minh ménh dé sau:
“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”

Phat biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao
Ménh dé da cho 1a ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh phéan ching
(C) Ménh dé da cho la sai béi vi ton tai mot phan vi du cho ménh dé dé
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép

Cau 16. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: V6i cac s6 nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

@ R khong la quan hé tuong duong vi n6 khong théa man tinh chat d6i xang

R khong 1a quan hé tuong duong vi né khong théa man tinh chat bac cau

(C) R khéng la quan hé twong duong vi n6 khong théa man tinh chat phan xa

R 1a quan hé tuong duong
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Cau 17. Cap sb6 cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién cta cip s6 cong nay la bao nhiéu?
@A) 165 185 (© 195 (D) 170

Cau 18. Cho cac ham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat biéu nao sau day la ding?

(A) f 1a don anh va dong thi 1a toan dnh

f khong nhat thiét la don anh nhung phai la toan anh

(O f 1a don anh nhung khong nhét thiét la toan danh

f khong nhét thiét la don anh va khong nhat thiét 1a toan anh
Cau 19. Nhac lai rang vdi tap A bét ky, tdp liy thita (power set) cia A, ky hiéu P (A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.

(&) P(A\B) € P(A)\ P(B) (B P(A)\P(B) C P(A\B)

(© P(A) x P(B) C P(A x B) (D) P(A x B) C P(A) x P(B)

Cau 20. C6 bao nhiéu tap hgp khac nhau dugc liét ké dudi day?

{2}, {{2}}, {{2}, {2}}
@4 ®2 ©3 @1

Cau 21. Cho quanhé f C A x B dinhnghiabdi f = {(n,\/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

M A=B=N B A=B=R ©A=B=2Z D A=B=Q

Cau22. Cho A= {x|x€Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong s6 cac phat biéu sau.

@ Ala tap httu han Ca ba phat biéu khac déu sai

©ACA D BCA
Cau 23. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?

@2 3 ©4 @1
Cau 24. Cho cap s6 nhan {a,} v6ia; = 4 va cong bdi g = 3. Tong 5 sd hang dau tién ctia cAp s6 nhan nay la bao
nhiéu?

(A) 1044 500 (C) 484 (D) 1210

Cau 25. Gia tri ctia biéu thic sau 1a?

@) 101 103 (© 100 (D) 102

Cau 26. Gia st t6i da thay mot cudc diéu hanh ctia 100 con ngya va méi khi toi thly mot con ngwra mau trang, con
ngya tiép theo va con ngya trudc d6 cling c6 mau trang. Ban can thong tin bo sung toi thiéu nao dé co thé suy ra rang
tat ca cac con ngua déu cé mau trang?

(A) Con ngua cudi cling c6 mau trang

[t nhat mot con ngya c6 mau trang

Con ngua dau tién c6 mau trang

Ca hai con ngua dau tién va cuoi cung c6 mau trang

n
Cau 27. Hay chon phat biéu diing vé chiing minh sau ctia ménh dé “Véi moi s6 ty nhién 7, ) ©2' = 2"*! —1” bing

quy nap. =0
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noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (5)
= 2k2_ 1, (Bién d6i dai s6) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chitng minh nay 1a sai vi & budc co s phai chiing minh P(1) ding
Khoéng c6 gi sai trong chirng minh nay

(C) Chitng minh nay la sai vi dang thtic (5) khong chinh xac

(D) Chiing minh nay la sai vi gia thiét quy nap khong chinh xac

Cau 28. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = max{a,_o +ay_3,a,-1} (n>3)
ap = 0,511 = 1,612 = 3,613 =4

Gia tri ctia a7 la bao nhiéu?
@ 11 7 ©8 (D) 10

Cau 29. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
a1 = 2, a) = 6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang ctia day {a,}?

Aa,=2-3""m>1) ®ay=32""0n>2) ©a,=3-2""n>1) Da,=2-3""n>2)
Cau 30. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n > 3)
ay=0,a1 =2,ap =14

Gia tri cia ag la bao nhiéu?
(A) 340 398 (C) 468 (D) 832

Cau 31. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay = —20y,_1—a,—p (n>2)
a) = 1, ap; = 2

Gia tri ctia aygps la bao nhiéu?

@) 6071 —6067 (© —6071 (D) 6067
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Céu 32. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:
* Budc co s6: Chubi rong A € S. (Chudi réng 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?

@1 (B) 0101 © o1 D)0

n
Cau 33. Hay chon phat biéu dung vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2f =l _ 1~ bé“mg
quy nap. =0

noo R
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co s0: Ta ching minh P(0) ding. That vay, khi n = 0, ta c6 2 20 =20 =1va20t1 — 1 =1.Do d6,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding v6i s6 tu nhién k € IN nao d6, nghiala 20 + .- +2F = 2k1 1. Ta
chiing minh P(k + 1) dung, nghia la ching minh 20 + - - - 4 2k 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4 ..ok okl —okt2 4 @)
Thém —2K+1 vao ca hai vé ctia (7), ta c6
20 1ok —pktl g 8
Theo gia thiét quy nap, (8) diing, va do d6 (7) ciing dung. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6
Chiing minh nay la sai vi & budc cd sd phai ching minh P(1) ding

(C) Khong c6 gi sai trong chitng minh nay

(D) Chiing minh nay la sai vi & buéc quy nap khong thé xuat phat tir P(k + 1) va di ching minh P(k)

Cau 34. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =3a,_1+4a,—2 (n>2)
ap=1,a, =16

Hay chon phét biéu diing trong s6 cac phat biéu sau vé gia tri cta ay,.

@ V&i moi s6 nguyén duong n, a, < 4" V6i moi s6 nguyén duong n, a, < 2-3"
(©) Véi moi s6 nguyén duong 1, a, < 5 - 2" (D) V6i moi s6 nguyén duong 1, a, < n

Cau 35. Phuong an nao sau day khong thé sit dung dé ching minh rr:mg mot phat biéu P(n) dung véi moi )
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) ding. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Dau tién ta chiing minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i sé nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
(C) Dau tién ta chitng minh P(0) ding. Tiép d6, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
Dau tién ta chitng minh P(0) va P(1) 1a dung. Tiép d6, ta chiitng minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
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Cau 36. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

ji=2

whlle]<ndo
j=i]
a:=a-+j

Hay chon danh gia tot nhat c6 thé.

&) O(n?logn) O(n) © o(?) @) O(nlogn)
Cau 37. Chocidcham f: R — Rva g : R — RR. Két ludn nao sau day la ding?

(A) Néu f(x)1a O(g(x)) thi g(x) khong la O(f(x)/2)
Néu f(x) 1a O(g(x)) thi g(x) 1a O(f(x)/2)
)

(8( )
Néu f(x) la O(g(x)) thi f(x) khong la O(g(x) /2)
(D) Néu f(x)1a O(g(x)) thi f(x) 1a O(g(x)/2)

Cau 38. Day Fibonacci { f,} la day dugc dinh nghia moét cach dé quy nhusau: fo =0, fi =1,va fy = fr1+ fir»
(¢ > 2). Ta ciing goi fy 1a so Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, voi
¢ > 0 nao d6. Thoi gian chay trong truong hop xau nhat cta thuat toan FIBMERGESORT 1a?

MERGE(A[L...n],m):
((Trén hai mang A[1...m] va Alm+1...n])
ir=1Lj=m+1

FIBMERGESORT (A1 ...n]): for ki:; it}c; :zhzlrc:
Sdp xép tron diy A[l...n], véin = o
fénﬁ;lp v Al | fol Blk] := Ali];i:=i+1

else if i > m then
Bk i= Al; = j+1
else if A[i] < A[j] then
Blk] := Ali];i:=i+1
else
BlK] = A[j];j = j+1
fork:=1tondo
Alk] := B[k]

m:= fy_1 {(Tdch thanh hai ming con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT (A[m +1...n]) ((Dé quy))
MERGE(A[1...n|,m) {Trén hai mang con))

Hay chon danh gia t6t nhat c6 thé.
@ o) O(¢fr) © O(fylog () @) O(¢log)

Cau 39. Sap xép cac tap hop sau sao cho méi tap 1a tap con cta tap tiép theo.
O(n® +1ogn),O((logn)"),0(7),0(V2eslegn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap 4n dung.

@ O(7),0(v255 W% 1), 0(log() — loglog()), O(nlog n), O(2 + log ), O((log n)"), O
0(7),0(log(n) — loglog(n)), O(v/2'98l08") O(n? + logn),O(n*logn),O((logn)"), O(3"
(© 0(7),0(v2%¥57) 0{lo(1) ~ loglog(r)), O(n + log 1), 0( log ), O{log 1)), O
(D) O(7),0(V28l8™), O(log(n) — loglog(n ),0(3"),0(

/\/\

Cau 40. Chon ham c6 d6 tang (theo ky hiéu O-16n) cham nhét trong s6 cac ham sau.

@) f(n) =logn ® f(n) =n? (© f(n) =nlogn D) f(n) =7n
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 005
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gid st x va y la cac bién Boole trong mot ngdn ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@) xay B xey © xNy D) xVy

Cau 02. Néu nhu ban mudn chiing minh ménh dé
“V6imoi n € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A)n+4=2kvéikeZ B n+3=2kvéikeZ
©n+4=2k+1véikeZ D) n+3=2k+1v6ikeZ

Cau 03. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s bat ky, néu s6 thi nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thi nhét, thi s tha hai cung la mot s6
duong”?

@A) YmVn (((m > 0) A (n>m)) — (n>0)) Vm3In ((m >0) — ((n>0)A(n>m)))

© VmVn ((m > 0) A (n > m)) (D) Vm3n ((m > 0) — (n > 0))

Cau 04. Gia st mién xac dinh ctia cac bién la tip hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
1a ban cta Tuan”.

(A) 3xVy (P(x, Tudn) A —P(y, Tun)) Jx P(x, Tuan)

(© 3xVy (P(x, Tuén) — ((y # x) — —P(y, Tudn))) (D) IxVy (P(x, Tudn) A ((y # x) — —P(y, Tuén)))

Cau 05. Gia str ban mudn ching minh phat biéu “V&i moi s6 thue x, néu x> —6x +5 > 0 thix > 5hoacx < 17
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

@ Gia thiét: x2 — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 < 0

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0
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Cau 06. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thirc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich dao nhan”?

@) Vx ((x #0) = y (xy = 1)) ® 3 ((x #0) = Iy (xy = 1))
©Vx((x #0) = Vy (xy = 1)) D@ I ((x #0) = ¥y (xy = 1))
Cau 07. O mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc 1a ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbéng trén ddo.
* Alice n6i: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”
e Peter néi: “Alice luén néi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Peter noi that va Alice n6i dbi Ca Alice va Peter déu néi dbi
@ Alice néi that va Peter néi doi @ Ca Alice va Peter déu néi that

Cau 08. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dting vé ching minh nay.

1=2 (DPiéu phai chitng minh) (1)
s2=1 (Ddi xing) )
S142=2+1 (Cong theo vé (1) va (2)) (3)
< 3=23. 4)

Do (4) dung, nén (1) cing dung.

(A) Ching minh nay la sai vi khong thé Iy luan rang (3) va (4) la twong duong
Ching minh nay 1a sai vi khong thé Iy luan rang (1) va (2) la twong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Ching minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la twong duong

Cau 09. Trong rat nhiéu ngdn ngix lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1 == True déu c6 gia tri True. Do do, trén thyc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gid st x, y, va z la cac bién Boole trong mot ngdn ngi 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong voi diéu kién trong cti phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) xAyAz B xdydz ©xVyVvz (D) ~(x Ay Az)

Cau 10. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
(A) Khong c6 phét biéu nao trong ba phat biéu con lai la ding
Jx (P(x) V Q(x)) = Ix P(x) V Ix Q(x)
(©) Vx (P(x) <+ Q(x)) = Vx P(x) +> Vx Q(x)
Jx (P(x) AQ(x)) = Ix P(x) AIx Q(x)

Cau 11. Gid st ban mudn chiing minh ménh dé sau:

4

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n.
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Phét biéu nao sau day la dung?
(A) Ménh dé da cho la diing va c6 thé duge chitng minh dé nhat bang cach chiing minh truc tiép
Ménh dé da cho la dung va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao
(C) Ménh dé da cho la diing va c6 thé dugc chiing minh dé nhét bang cach ching minh phan chiing
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé

Cau 12. Vdi cac s6 thuc x va y, sb y duoc goi la nghich ddo cong (additive inverse) ciia x néu x +y = 0. Gia st ban
mudn ching minh ré“mg “moi s6 thuce c6 nghich dao cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) Vx Vy, trong d6 x va y xac dinh trén tap sb thuc R

dx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

(C) 3x Vy, trong d6 x va y xac dinh trén tap sé thuc R

Vx Jdy, trong do6 x va y xac dinh trén tap s6 thuc R

Cau 13. Gid st bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?

® ¥ (P(x) V O(1) = (P V (V Q) =T ) ¥ (P(x) 1 Q(x)) = (Ve (1) A (¥+.Q(x)
© (vxP(x)) V (¥xQ(x)) = Vx (P(x) VQ(x) =T (D) ¥x (P(x) v Q(x)) # (¥xP(x)) V (Vx Q(x))

Cau 14. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludn néi that hodc 1a ludn néi déi. Alice va
Peter 1a hai cu dan sbng trén ddo.
e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai ludn néi that va ai luén néi dbi?
(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu noi that
@ Peter noéi that va Alice néi doi @ Alice néi that va Peter néi doi

Cau 15. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(©) IxTy (P(x, Tun) A P(y, Tun))

(D) IxTJy (P(x, Tudn) A P(y, Tudn) A x # )

Cau 16. Gia tri ctia biéu thic sau 1a?

@) 102 103 (© 101 (D) 100
Cau 17. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp sb cong nay la bao nhiéu?

(A) 165 185 (© 195 (D) 170

Cau 18. Co bao nhiéu tap hop khdc nhau duoc liét ké dudi day?

2,{2}, {{2}}. {{2} {2}
@2 ® 4 ©1 ©3

Cau19. Cho quanhé f C A x B dinh nghiabdi f = {(n,\/|n|) | n € AA /|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

M A=B=Q B A=B=R ©A=B=2Z D A=B=N

Cau 20. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?
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{212}, {21}, {12}, {2} )}

@) 4 2 ©3 @1
Cau 21. Cho cip sd nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

@) 1210 484 (©) 500 (D) 1044
Cau 22. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?

@1 4 ©3 op:
Cau23. Taphop S = Z N {x € R | x?%* — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thurc sur?

@) 32 ®) 28 (© 37 (D) 31

Cau 24. Chocdcquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.

(A) g o f la toan anh nhung khong la don anh g o f la don anh nhung khong la toan anh

(©) go f1a don anh va la toan anh (D) g o f khong 1a toan dnh va khong la don dnh
Cau 25. Daya, =5,8,13,20,29,40,53, ... (n > 1) thoéa man hé thuc truy hoi nao trong sO cac heé thic sau?

A ay=a, 1+2n—1,a1=5 ® ay =a,_1+n%a =5

©ay=a, 1+na =5 (D) ay, =a, 1+3n,a, =5

n
Cau 26. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “Véi moi s6 ty nhién 7, ) " 2" = 2"*! — 17 bing

quy nap. =
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 (5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
204 2= g, (6)
Theo gia thiét quy nap, (6) dting, va do d6 (5) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc co s& phéi chiing minh P(1) ding

Chirng minh nay 1a sai vi & budc quy nap khong thé xuat phét tir P(k + 1) va di chiing minh P(k)
(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6

Cau 27. Hay chon phat biéu dung trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan tir nhd
nhat
Theo Tién dé “Tinh chét sap thi tu tot”, tdp A = {n € Z | n*> = 4k + 1 vdi k € Z ndo d6} c6 phan tit nhd
nhat
(C) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n> = 4k + 2 v6i k € N nao d6} c6 phan ti nhod
nhat
(D) Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € N | n?> = 4k + 1 v6i k € N nao d6} c6 phan ti nhé
nhat

n
Cau 28. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) - 2" = 2" 17 bang
quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (7)
= ok2_1q, (Bién d6i dai s6) (8)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding
Chiing minh nay 1 sai vi gia thiét quy nap khong chinh xac

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chiing minh nay la sai vi dang thitc (7) khong chinh xac

Cau 29. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a, 1 +3a,—2 (n>2)
al = 2, ay = 6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang ctia day {a,}?
Aa,=2-3"Tm>1) ®a,=32"n>2) ©Qa,=32""n>1) MDa,=2-3"1n>2)

Cau 30. Gia st ban str dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu <> va 4 bang cac biéu thitc phut hop.

“Gia st v6i sO nguyén k > < nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@A) Clad, ¢laP(k+1) $lag, #laP(j+1) (©Ola4, #laP(i+1) D $las #laP(k+1)

Cau 31. Gia st toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau tréng?

(A) Con ngya dau tién c6 mau trang

Con ngua cubi cling c6 mau trang

© It nhat mét con ngua cé mau tréng

(D) Ca hai con ngua dau tién va cudi ciing c6 mau trang

Cau 32. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n — 5 = 0” dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.

* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) )
=2(0)—-0 (Gia thiét quy nap) (10)
—0. (11)

Do do, theo nguyén ly quy nap manh, ménh dé “vVn € N P(n)” dung.

(A) Chiing minh nay sai vi & budc cg sd phai chiing minh ca P(1) va P(2) dting, nhung P(2) lai 1a ménh dé sai
Chitng minh nay sai vi & budc co s6 phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(C) Chitng minh nay sai vi gia thiét quy nap khong chinh xac

@ Chung minh nay sai vi d.’?mg thuce (9) 6 budc quy nap khong chinh xac

Cau 33. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp = =20y, 1—a,—o (n>2)
a; = 1, ay = 2

Gia tri ctia a»gps5 la bao nhiéu?
@) 6067 —6067 (© 6071 (D) —6071

Cau 34. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,1+4a,2 (n>2)
a; = 1, ap) = 16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
(A) V&i moi s6 nguyén duong 1, a, < 4" V&i moi s6 nguyén duong n, a,, < 2 - 3"
(©) V6i moi s6 nguyén duong 1, a, < 5-2" @ Véi moi s6 nguyén duong n, a, < n

Cau 35. Céc s6 hang cua day {a,} dugce dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n>3)
ap = O,(l1 = 2,612 =4

Gia tri cia ag la bao nhiéu?
(A) 468 340 (©) 398 (D) 832

Cau 36. Sap xép cac tap hop sau sao cho méi tap 1a tp con cta tap tiép theo.

O(n® +1ogn),0((logn)"),0(7),0(V2eslegn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay Chon dép an dung.
@A) O(7),0(v2lglogm) O(log(n) — loglog(n)), O(n* +1logn), O(n?logn),0(3"),0((logn)")
O(7) O(v2leglogn) O(log(n) — loglog(n)), O(n? + logn), O(n*logn), O((logn)"),0(3")
(© O(7),0(v2818"), O(log(n) — loglog(n)), O(n*log n), O(n* + log n), O((log n)"), O(3")
(D) O(7),0(log(n) — loglog(n)), O(v/208log ") O(n? +logn), O(n*logn), O((logn)"), 0(3")
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Cau 37. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

whlle]<ndo
j=i]
a:=a-+j

Hay chon danh gia tot nhat c6 thé.

® o(m) O(nlogn) © O(rlogn) ® o(n)
Cau 38. Day Fibonacci { f,} 1a day dugc dinh nghia mét cach dé quy nhusau: fo =0, f1 =1,va fy = fr_1+ fr»
(¢ > 2). Ta cling goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, voi
¢ > 0 nao d6. Thoi gian chay trong truong hgp xau nhéat ctia thuat toAn FIBMERGESORT 1a?

MERGE(AJ[1...n],m):
((Trén hai mang A[1...m] va Alm+1...n]))
i=1Lj=m+1

) for k:=1tondo

if j > n then

FIBMERGESORT(A[L...
((S3p xép trén day A[l...n], vdin = f;))

Blk] := Ali];i:==i+1

ifn>1 ) . o, else if i > m then
m := fy_1 {((Tdch thanh hai mang con)) Bk := Alj];j = j+1
FIBMERGESORT(A[1...m]) ((Dé quy)) L =

else if Afi] < A[j] then
Blk] :== Ali];i:=i+1
else
Blk] := Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

FIBMERGESORT(A[m +1...n]) ((Dé quy))
MERGE(A[1...n],m) {Trén hai mang con))

Hay chon danh gia tt nhat c6 thé.

@ o) O(¢fe) (© O(felog ) D O(¢log )
Cau 39. Gia st thoi gian chay ciia mot thuat toan nao dé dugce cho bdi hé thire truy hoi T(n) = 2T (n/3) + O(1).
Chon danh gid t6t nhat vé do tang ctia T(n) theo ky hiéu O-16n.

@ O(n) O(logn) ©o(1) D) O(n'*8:%)

Cau 40. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlogn)?, v/nlog(n?),10", (n!)?,n* + n*®

Hay chon dép an dung.

@ flog (nlogn)3 99+n98 100 ,10", ( )n/ (1’1')2

(B) /nlog(n ,(nlogn)3, n99—|—n98( 5)",10", (n!)?
3 199 4 198 ;100 n(1)2

(© /nlog(n?), (nlogn)>,n® +n ,(1.5)",10", (n!)

©) (nlog ), it log{o?), 1% + %, (157 107 (n1)?
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

19.(B)
20.(D)
21.

22.(D)
23.(D)

26.(B)
B

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025
000——-
Dé s6: 005
30.(D) 36.(A)
g; 37.(B)
33: 38.(B)
34.(A) 39.@
35.(D) 40.(C)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dé s6: 006
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gid st P(x,y) 1a vi ti “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(&) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuan))) JxVy (P(x, Tudn) — ((y # x) — —P(y, Tuan)))

(©) 3x P(x, Tuan) (D) 3xVy (P(x, Tudn) A ~P(y, Tuan))

Cau 02. Gia st ban muén chitng minh ménh dé sau:

“V6i moi n € Z, néu n la mot s nguyén khong am thin < n®.”
Phét biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao
Ménh dé da cho 1a ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh phéan ching
(C) Ménh dé da cho 1a ding va c6 thé duge chiing minh dé nhét bang cach chiing minh truc tiép
@ Ménh dé da cho 1a sai béi vi ton tai mét phan vi du cho ménh dé do

Cau 03. Voi cac sb thuc x va y, sb y duoc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mudn ching minh réng “moi sb thuc c6 nghich ddo cong”. Trong truong hgp nay, nhiing luogng tir nao cho x va y
can dugc hiéu ngam & day?

@ dx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

@ Vx Jdy, trong do6 x va y xac dinh trén tap s6 thue R

Vx Vy, trong d6 x va y xéac dinh trén tap sb thuc R

Cau 04. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dting vé ching minh nay.

1=2 (Piéu phai chitng minh) 1)
=2=1 (Ddi xing) (2)
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
&3 =3 4)

Do (4) dung, nén (1) cting dung.

@ Chiing minh nay 1a sai vi khong thé ly luan ré“mg (1) va (2) la twuong duong
Chiing minh nay 1a sai vi khong thé 1y luan rang (2) va (3) 1a twong duong
(C) Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong
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Cau 05. Gié st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
(&) 3x (P(x) v Q(x)) = 3x P(x) V 3x Q(x)
®) Vx (P <—>Q( )) = VxP(x) <> VxQ(x)
3x (P(x) AQ(x)) = 3x P(x) A dx Q(x)

(D) Khong co phaét bi€u nao trong ba phat biéu con lai 1a ding

Cau 06. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong voi “Co it nhéat ba nguoi choi
pickleball”? Gia stt cac bién trong mbi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@) 3xTy3z (P(x,y) AP(x,2) A (y = 2)) IxIyVz (P(x,y) ANP(x,z) A (y # z))

(© IxIyIz (P(x,y) AP(x,2) A (y # z)) (D) 3x3yFz (P(x,y) A P(x,2) A (x = 2))
Cau 07. Gia st mién xac dinh ctia cac bién la tip hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tuan))

(©) 3x3y (P(x, Tudn) A P(y,Tuan) Ax #yAVz(P(z,Tudn) — (z =y Vz = x)))
JxTy (P(x, Tudn) A P(y, Tudn) A x # y)

Cau 08. Gia st bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?
oy (VxP( )) (VxQ(x)) = Vx(P(x) VQ(x)) =T (B Vx (P VQ( )) = (VxP(x)) v (Vx Q(x))
© Vx (P(x) vV Q(x)) # (Yx P(x)) V (Vx Q(x)) ©) vx (P Q(x)) = (Vx P(x)) A (Vx Q(x))

Cau 09. Cho p, g, var la cic ménh dé sau:

T

p = “Tau den muodn.”
g = “Gidm doc den dung gio.”
r = “Tuan den cong ty trudc gidm doc.”

Hay chon biéu thic 16gic mo th ménh dé phic hgp sau:

“Néu tau dén diing git hodc gidm doc dén muon thi Tudn dén cong ty trudc gidm doc.”

@ —(pAg) =7 ® (prg)Vyg © (prg) —q D) r — (-pV —q)

Cau 10. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s bat ky, néu s6 thi nhat 1a mot s6 duong va s6 thit hai 16n hon s6 tha nhét, thi s tha hai cung la mot s6
duong”?

@A) YmVn ((m > 0) A (n > m)) Vm¥n (((m>0)A(n>m)) — (n>0))

(© Vm3n ((m > 0) — (n>0)) (D) Vm 3n ((m > 0) — ((n > 0) A (n > m)))

Cau 11. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khd thi vi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho truéc cho méi quéc gia, sao cho khong c6 hai quéc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trang. Véi 1 < i < n, goi X; 1a ménh dé “Quéc gia C; dugc to bang mau den trong ban dé M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan r6i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong vdi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, cdu héi ndy khong yéu cau kién thirc vé do thi.)
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@ N (Xi A=X)j) V (=X A X)) A (Xi = —X) A (—X; = X))

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
@ /\ (Xi \% Xj) N (—|Xi \Y —|Xj) @ /\ (Xi \ —\Xj) N (—|Xi \ X]‘)
(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau

Cau 12. V6i mot s6 thuc x bat ky, mot sb thue y duge goi 1a nghich dido nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

(@) 3x ((x #0) = Yy (xy = 1)) ®) Vx ((x #0) = Iy (xy = 1))
© Vx((x #0) = Yy (xy = 1)) @ 3x ((x #£0) = Iy (xy = 1))

Cau 13. O mot hon ddo trong truyén c6 tich, moi cu dan trén dao hoac 1a ludn néi that hodc 1a ludn néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi chiing t6i luén néi déi.”

Ai luén ndéi that va ai luén néi doi?

(A) Ca Alice va Peter déu ndi that Ca Alice va Peter déu néi dbi
(©) Alice néi that va Peter néi dbi (D) Peter néi that va Alice néi déi

Cau 14. Trong rat nhiéu ngdn ngix lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1 == True déu co gia tri True. Do d¢, trén thyc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gid st x va y 1a cac bién Boole trong mot ngon ngit lap trinh ma True va False tuong ting lan lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@x/\y x\/y ©x<—>y @x@y

Cau 15. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thyc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 < 0

Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

@ Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Cau 16. Cho quanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac trudng hop nao sau day thi f 1la mot ham tir A dén B?

M A=B=0Q B A=B=N ©A=B=2Z D A=B=R

Cau 17. Cho cap s6 nhan {a,} vdia; = 4 va cong bdi g = 3. Tong 5 s6 hang dau tién ctia cip s6 nhan nay la bao
nhiéu?

(A) 484 1044 (© 1210 (D) 500

Cau 18. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s6 nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat phan xa

R khéng la quan hé tuong duong vi n6 khong théa man tinh chat bac cau

R 1a quan hé tuong duong

R khong la quan hé tuong duong vi né khong thda man tinh chat déi xing

Cau 19. Daya, =5,8,13,20,29,40,53, ... (n > 1) théa man hé thuc truy hoi nao trong sb cac hé thuc sau?
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@A) a,=a, 1+3n,a, =5 ® ay=a,_1+n,a =5
©an=a,1+2n—1,a1=5 D) ay =a, 1 +n%a; =5

Cau 20. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp s6 cong nay 1a bao nhiéu?
@) 195 170 (©) 185 (D) 165
Céu 21. Biéu thirc nao la sai?

@A) © € {0} BOCO ©oe (D) @ C {®}

Cau 22. Gia tri ctia biéu thic sau 1a?

=]

0

2
[1x
0k=n
@) 100 103 (© 102 (D) 101

Cau 23. Cap s6 cong {a,} c6 a; = 7 va ag = 17. Cong sai ctia cap s6 cong nay 1a bao nhiéu?
p: 3 ©4 @1
Cau24. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} ¢ bao nhiéu tap con thuc su?

@) 28 (B) 32 © 31 (D) 37

Cau 25. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phét biéu sau.

&) P(A) x P(B) C P(A x B) (B) P(A x B) C P(A) x P(B)

© P(A)\P(B) S P(A\B) © P(A\B) € P(A)\P(B)

Cau 26. Phuong an nao sau day khong thé st dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) va P(1) la ding. Tiép d6, ta chiing minh P(k) — P(k + 2) ding véi moi s6
nguyén k > 0
Dau tién ta chirng minh P(0) ding. Tiép do, gia thiét P(k) ding vdi sd nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
(C) Pau tién ta chiing minh P(0) dtng. Tiép do, ta ching minh P(k) — P(k + 1) dung v6i moi s6 nguyén k > 0
Dau tién ta chitng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0

1
n

Cau 27. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
aq=2,a =6

Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
@a,=3-2"1Tmn>2) B®ay,=23""10>2 ©a,=32""n>1) Da,=2-3""(n>1)
Céu 28. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:
* Budc co s6: Chudi rong A € S. (Chudi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S
Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?

@) 0101 ® 01 ©o @1

n
Cau 29. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) - 2" = 2" 17 bang

quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 (5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
204 g2k =kl g (6)
Theo gia thiét quy nap, (6) dting, va do d6 (5) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay 1a sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di ching minh P(k)
Chting minh nay la sai vi § budc quy nap phai gia thiét P(k) dung véi s6 nguyén k > 0 nao dé
(C) Chitng minh nay 1a sai vi § budc co s& phai chitng minh P(1) diing

Khoéng c6 gi sai trong chirng minh nay

Cau 30. Hay chon phét biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sip thi tu tét”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nho

nhat

Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan tit nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 v6i k € Z nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € N | n?> = 4k + 2 v6i k € N nao d6} c6 phan tit nhé
nhét

Cau 31. Gia su toi da thy mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bo sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngya déu c6 mau trzfmg”

@ Con ngua dau tién c6 mau trang

Con ngya cudi cling c6 mau trang

@ It nhat mot con ngua co mau trang
(D) C4 hai con ngua dau tién va cudi ciing c6 mau trang

Cau 32. Hay chon phat biéu diing vé chiing minh sau.

Cho P(n) 1a phat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding v6i moi s6 nguyén khong am 7. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 = k+ 2, ta c6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi phat biéu sit dung trong gia thiét quy nap la sai
Chitng minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thic trong bude quy nap
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(C) Chiing minh nay sai bdi vi khéng ¢ truong hop co s
(D) Khong c6 gi sai trong chiing minh nay

Cau 33. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ap =3a,-1+4a,_—2 (n>2)
a; = 1, ap; = 16

Hay chon phét biéu dung trong s6 cac phat biéu sau vé gia tri ctia ay,.
(A) V&i moi s6 nguyén duong 1, a, < n Véi moi s6 nguyén duong n, a, <5 - 2"
(C) V&i moi s6 nguyén duong n, a, < 2 - 3" @ Vé6i moi s6 nguyén duong 7, a, < 4"

Cau 34. Céc s6 hang cua day {a, } duge dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap = O,a1 = 2,&2 =4

Gia tri cua ag la bao nhiéu?
A) 340 468 (©) 832 (D) 398

Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{ay_p + ay_3,a,_1} (n>3)
ap — O,Ell = 1,612 = 3,613 =4

Gia tri cua a7 la bao nhiéu?
@ 8 7 ©11 (D) 10

Cau 36. Gid st m > 2 van > 11ahai s nguyén. Thoi gian chay trong truong hgp xau nhat ctia doan gid ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.
@) O(n) O(m+n) © O(m) © O(m - n)

Cau 37. Gia st thoi gian chay cia mot thuat toan nao dé dugc cho béi hé thic truy héi T(n) = 2T(n/3) + O(1).
Chon déanh gia t6t nhat vé do tang cta T(n) theo ky hiéu O-16n.

@) O(n) O(logn) © O(n'°&?) @ o(1)

n
Cau 38. Ham COMPUTESUM sau c6 dau vao la mot s6 nguyén duong n va sé tra lai gia tri cda Z(l +2)i%,
i=1

COMPUTESUM (n):
if n =1 then
return 3
y := COMPUTESUM(n — 1)
return <$»

Can thay ¢ bang biéu thitc nao dé COMPUTESUM(n) tré lai két qua mong muén?

@y+n ® (v +2)y? © y+ (n+2)n? D@y
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Cau 39. Ham nao sau day khong 1a Q(n?)?

n! nlogn + 3n? on
S

(D) nlogn + 3loglogn

Cau 40. Day Fibonacci { f,} la day dugc dinh nghia mét cach dé quy nhusau: fp =0, fi =1, va fy = fr1+ fr»

(¢ > 2). Ta cling goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, voi
¢ > 0 nao d6. Thai gian chay trong trudng hgp xau nhét ctia thuat toan FIBMERGESORT 1a?

FIBMERGESORT(A[1...n]):
((S3p xép trén day A[1...n], vdin = f;))
ifn>1
m := fy_1 {(Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) {(Dé quy))
FIBMERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[1...n],m) {Trén hai mang con))

Hay chon danh gia t6t nhat c6 thé.

@) O(flog?t) O(Lfe) (© O(tlog?)

MERGE(A[1...n],m):
((Trén hai mang A[1...m] va Alm+1...n]))
i=1Lj=m+1
for k:=1tondo
if j > n then
Bk :=Ali];i:=i+1
else if i > m then
Blk] :=Aljl;j=j+1
else if A[i] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] := Aljl;j:=j+1
fork:=1tondo
Alk] := B[K]

@ o)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 007
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
(A) Khong c6 phét biéu nao trong ba phat biéu con lai la ding
Vx (P(x) <+ Q(x)) = Vx P(x) <> Yx Q(x)
(©) 3x (P(x) V Q(x)) = Ix P(x) V Ix Q(x)
Jx (P(x) AQ(x)) = Ix P(x) AIx Q(x)

Cau 02. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban cta y”. Hay chon biéu thitc tuong duong v6i ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — =P(y, Tuan))) JxVy (P(x, Tudn) A ((y # x) — —P(y, Tudn)))

(© IxVy (P(x, Tudn) A —P(y, Tuén)) (D) 3x P(x, Tuén)

Cau 03. Néu nhu ban mudn chiing minh ménh dé
“V6imoi n € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1véikeZ ®n+4=2k+1véikeZ
©n+3=2kvéikeZ D) n+4=2kvéikeZ

Cau 04. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi ngudi.
Gia str khong ai choi pickleball voi chinh minh. Ménh dé nao sau day twong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mbi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y = 2)) IxJy3Iz (P(x,y) ANP(x,z) A (y # z))

(© IxIyIz (P(x,y) AP(x,2) A (x = 2)) (D) Ix3yVz (P(x,y) AP(x,2) A (y # 2))

Cau 05. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hodc 1a ludn néi that hodc 1a ludn néi dbi. Alice va
Peter 1a hai cu dan sdng trén déo.
e Alice néi: “It nhat mot trong hai ngudi chiing t6i lun néi déi.”

Ai ludn néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi d6i Peter n6i that va Alice néi dbi
(C) Ca Alice va Peter déu noéi that (D) Alice néi that va Peter néi déi

Cau 06. Trong rat nhiéu ngon ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1 == True déu c6 gia tri True. Do d6, trén thuyc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
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ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gid st x va y la cac bién Boole trong mot ngon ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?

@xVy x@y @x/\y @x<—>y

Cau 07. Cho p, g, var la cdc ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc dén dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gio hodc giam doc dén mudn thi Tudn dén cong ty trudc gidm dbc.”

@ r— (-pV-g) ® ~(pAg) —r © (prg) vy ® (pAg) — 4

Cau 08. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) v6i cac gid tri chan ly! Thém vao do, trong rat nhiéu
ngon ng l1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéc 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st %, y, va z la cac bién Boole trong mot ngdn ngit 1ap trinh ma True va False tuong ting lan lugt véi 1 (hodc bat
cu thu gi khéc 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@ xoyoz B xVyVz © ~(xAyAz) D) xAyAz

Cau 09. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tuén))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(©) 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

Jx3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

Cau 10. Gia st ban mudn ching minh ménh dé sau:
“V&i moi n € Z, néu n la mot s6 nguyén khong am thin < n”

Phat biéu nao sau day la dung?
@ Ménh dé da cho la duing va c6 thé duge ching minh dé nhat bé"mg cach ching minh phan ching
Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
(C) Ménh dé da cho la dting va c6 thé dugc ching minh dé nhét bang cach ching minh ménh dé phan dao
(D) Ménh dé da cho 1a diing va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép

Cau 11. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phap chiing minh phan dao. Nhu vay ban sé bat dau chitng minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

Trang 2/8 - Ma dé thi 007



@ Gia thiét: x > 5 hodc x < 1; Diéu can chiing minh: x> — 6x +5 > 0
Gia thiét: x < 5va x > 1; Diéu can ching minh: 2 —6x+5<0
(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0
@ Gia thiét: x2 — 6x + 5 > 0; Piéu can ching minh: x > 5hoacx <1

Cau 12. V&i mot sb thuc x bat ky, mot s6 thuc y dugc goi la nghich ddo nhan (multiplicative inverse) ciia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) 3x ((x #0) = Yy (xy = 1)) ® Vx ((x #0) = Jy (xy = 1))

© Vx ((x #0) = Wy (xy = 1)) @) 3x ((x #0) = y (xy = 1))

Cau 13. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo t& vé qudc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khd thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban co vua c6 moét cach t6 mau kha thi véi 2 mau den va tréng.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qubc gia C; dugc to bfing mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cdu héi nay khéng yéu cau kién thirc vé do thi.)

N N (Xi A=X;) V (=X A X)) A (Xi V=Xj) A (=X V X))

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
© A (Xi VXj) A (=X V —Xj) (D) A (X = X)) A (=X; — X;)
(i,j): Ci va Cj ké nhau (i,f): C; va Cj ké nhau

Cau 14. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién r?mg “voi
hai s bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 tha nhét, thi sé tha hai cung la mot sO
duong”?

@A) YmVn (((m > 0) A (n>m)) — (n>0)) Vm3n ((m > 0) — ((n > 0) A (n>m)))

(© Vm3n ((m > 0) — (n>0)) (D) VmVn ((m > 0) A (n > m))

Cau 15. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé ching minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Ddi xing) )
S142=2+1 (Cong theo vé (1) va (2)) 3)
&3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a twong duong
© Chiing minh nay la sai vi khong thé ly luan ri“mg (2) va (3) la tuong duong
Chuing minh nay 1a sai vi khong thé Iy luan rang (1) va (2) la twong duong

Cau16. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} ¢ bao nhiéu tap con thurc su?
@) 28 37 (© 32 (D) 31

Cau17. Cho A= {x|x € Zvaxchin} vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hop A va B trong s6 cac phat biéu sau.
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(A) Ala tap hiru han B ACA
(C) Ca ba phat biéu khac déu sai D) BCA

Cau 18. Co6 bao nhiéu tap hgp khdc nhau dugc liét ké dudi day?

0, {2}, {{2}}, {{2},{2}}
@ 2 (®) 4 ©1 D3
Cau 19. Biéu thic nao la sai?

@ o C {2} BOCO ©oew (D) @ € {0}

Céu 20. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 42525 44200 (C) 43750 (D) 43800

Cau 21. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phét biéu dung trong s6 cac phat biéu dudi day.

(A) g o f khong 1a toan anh va khong 1a don énh g o f la don anh vala toan anh

(©) g o f 1a don anh nhung khong 1a toan anh @ g o f la toan anh nhung khong la don anh
Cau 22. Nhac lai rang vdi tap A bt ky, tdp liy thita (power set) cia A, ky hiéu P (A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.

(&) P(A)\ P(B) C P(A\B) (B) P(A x B) C P(A) x P(B)

(© P(A\B) S P(A)\ P(B) (D) P(A) x P(B) € P(A x B)

Cau 23. Cap s6 cong {a,} c6 a; = 7 va ag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?
@2 ®3 ©4 ©1
Cau 24. Cap s6 cong {a,} c6 a; = 5 va ajg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay la bao nhiéu?

@) 185 170 (©) 165 (D) 195

Cau 25. Cho quanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
cua tap s thuc R. Trong cac truong hgp nao sau day thi f 1a mot ham tir A dén B?

MWA=B=2Z B A=B=N ©A=B=R D A=B=Q

n
Cau 26. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién n, Y 2" = 2"*! — 17 bing

quy nap. =0

Trang 4/8 - Ma dé thi 007



no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 (5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
204 2= g, (6)
Theo gia thiét quy nap, (6) dting, va do d6 (5) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc co s& phéi chiing minh P(1) ding
Chirng minh nay la sai vi & budc quy nap khong thé xuat phat tir P(k + 1) va di chitng minh P(k)

(C) Khéng c6 gi sai trong chiing minh nay
(D) Chiing minh nay 1a sai vi & budc quy nap phai gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6

Cau 27. Gié st ban st dung quy nap manh dé chitng minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu ¢ va 4 bang cac biéu thic pht hop.

“Gia st v6i sb nguyén k > < nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@A) Olas, #laP(j+1) Glad, #laP(j+1) ©Olas, #laPk+1) D) Olad, #laP(k+1)

Cau 28. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan tir nhéd
nhat
Theo Tién dé “Tinh chat sap thu ty tot”, tip A = {n € N | n> = 4k + 1 v6i k € N nao d6} 6 phan tir nhd
nhat
(C©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 v6i k € Z nao d6} c6 phan ti nhd
nhat
(D) Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € N | n?> = 4k +2 v6i k € N nao d6} c6 phan ti nhé
nhét

Cau 29. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay = —2a,_1—an—o (n>2)
a, = 1, iy = 2

Gia tri ctia aygps5 1a bao nhiéu?
@ —6071 6067 (© —6067 @ 6071

Cau 30. Tap hop S ¢6 chira cac chudi nhi phan dugc dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chudi réng la mot chudi khong chira bat ky ky tu nao)

Trang 5/8 - Ma de thi 007



* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S

Sau budc cd s6 va mot lan &p dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@) o1 0101 ©0 D)1

Cau 31. Céac s hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap, =max{a, >+ a,_3,a, 1} (n>23)
ap=0,a1 =1,ap =3,a35 =4

Gia tri ctia ay la bao nhiéu?
@ 8 10 ©7 D) 11

Cau 32. Giasurtoi da théy mot cude diéu hanh cta 100 con ngya va mdi khi toi théy moét con ngua mau tréng, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bé sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau tréng7

(A) Con ngya cudi cung 6 mau trang

Ca hai con ngya dau tién va cudi ciing c6 mau trang

It nhat mot con ngua c6 mau trang

Con ngua dau tién c6 mau trang

Cau 33. Phuong an nao sau day khong thé sit dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) ding. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Pau tién ta chitng minh P(0) va P(1) 1a dung. Tiép d6, ta chiitng minh P(k) — P(k + 2) ding véi moi sd
nguyén k > 0
(C) Dau tién ta chirng minh P(0) dung. Tiép d6, ta ching minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
Dau tién ta chiing minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i sé nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung

Cau 34. Céc s6 hang cua day {a,} dugc dinh nghia mot cach dé quy nhu sau:

ap =3a,_1+4a,_2 (n>2)
a; = 1, ap; = 16

Hay chon phét biéu diing trong s6 cac phat biéu sau vé gia tri ctia ay,.

(A) V6i moi s6 nguyén duong 1, a, < 4" V6i moi s6 nguyén duong 1, a,, < 2 - 3"
@ V&i moi s6 nguyén duong n, a, < 5-2" @ Vé&i moi s6 nguyén duong n, a, < n

Cau 35. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n > 3)
apg = 0,6!1 = 2,&2 =4

Gia tri ciia ag la bao nhiéu?
A) 468 340 (©) 398 (D) 832

Cau 36. Cho hé thuc truy héi c6 dang f( ) = af(n/b) + cn? trong d6 n = b¥ véi k € Z+ nao do, a,b € Z,a > 1
vab>1,cdeR,c>0vad>0.0 day y nghia cua so a trong cdy dé quy (recursion tree) tuong ung ctia hé thic la
817

@ Toéng sb niit & tirng mirc cda cay dé quy

Lugng cong viéc thyc hién & moi muc clia cay dé quy

@ S6 nut con ctia méi nut trong cua cay dé quy

Lugng cong viéc thuc hién & mdi nit cia cay dé quy
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Cau 37. Gia st thdi gian chay ciia mot thuat toan nao dé dugce cho bdi hé thirc truy hoi T(n) = 2T (n/3) + O(1).
Chon danh gia t6t nhat vé d¢ tang ctia T(n) theo ky hiéu O-16n.

@) O(n) O(logn) © O(n'8:?) @ o(1)
Cau 38. Day Fibonacci { f;} la day duogc dinh nghia moét cach dé quy nhusau: fo =0, fi =1, vafy = fr 1+ fr»
(¢ > 2). Ta cing goi fy 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién bAn FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, voi
¢ > 0 nao d6. Thoi gian chay trong truong hgp xau nhéat ctia thuat toan FIBMERGESORT 1a?

MERGE(A[l...n|,m):
((Trén hai mang A[1...m] va Alm+1...n])
ir=1j=m+1
FIBMERGESORT(A[1 ...n]): for ki:f:. it;; ’:lh(:r?
«Sﬁp xép trén diy A[l...n|, véin = f)) ] Bk = A[i];i:=i+1
ifn>1 , \ .. else if i > m then
m:= fy 1 ((Tdch thanh hai mang con)) Bk == A[j];j:=j+1
FIBMERGESORT(A[1...m]) ((Dé quy)) else if Ali] < A[]f] then
FIBMERGESORT(A[m +1...n]) (Dé quy)) Blk] := Ali];i:=i+1
MERGE(A[1...n],m) ((Trén hai mang con)) else . o
BlK] := A[j];j:= j+1
fork:=1tondo

Alk] := B[k]
Hay chon déanh gia tot nhat c6 thé.
@ o) O(¢fr) © O(filog ) @) O(¢log )
Céau 39. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x du 16n. (Nghia 13, ton tai xo € R sao cho
¢(x) # 0 v6i moi x > xj.) Néu 3}1_{{}0 ?;Ex; = oo thi két ludn nao sau day la ding?

@) g(x) la O(f(x)) ®) f(x)1aO(g(x)) © f(x)lao(g(x)) @ f(x)la®(g(x))

Cau 40. Thai gian chay trong truong hgp xau nhat ctia thuat toan MERGESORT 1a?

MERGE(A[1...n],m):
(Trén hai mang A[1...m] va Alm+1...n])
ir=1j=m+1

MERGESORT(A[1...n]): for k.:le 1to :zhdo
((Sdp xép tron day A[1...n])) if j > n then

Blk] := Ali];i:=i+1
else if i > m then

Blk] :=Aljl;j=j+1
else if A[i] < A[j] then

Blk] := Ali];i:==i+1
else

BIK] := Alf); j = j+1

for k :=1tondo

Alk] := B[k]

ifn>1
= |n/2] ((Tach thanh hai mang con))
MERGESORT(A[1...m]) ((Dé quy))
MERGESORT(A[m +1...n]) (D€ quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon déanh gia tot nhat c6 thé.

(&) O(logn) O(n) © O(n?) @) O(nlogn)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 008
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
(A) Khong c6 phét biéu nao trong ba phat biéu con lai la ding
Vx (P(x) <+ Q(x)) = Vx P(x) <> Yx Q(x)
(©) 3x (P(x) V Q(x)) = Ix P(x) V Ix Q(x)
Jx (P(x) AQ(x)) = Ix P(x) AIx Q(x)

Cau 02. Gia st ban mudn chiing minh ménh dé sau:

4

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n.
Phat biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao
Ménh dé da cho 1a dung va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan chiing
(C) Ménh dé da cho 1a ding va c6 thé duge ching minh dé nhét bang cach ching minh truc tiép
@ Ménh dé da cho 1a sai bgi vi ton tai mot phan vi du cho ménh dé dé

Cau 03. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Diéu phai ching minh) (1)
&2=1 (Déi xing) )
S1+2=2+1 (Cong theo vé (1) va (2)) (3)
&3=3. 4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé Iy luan rang (2) va (3) la twong duong
Chiing minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong
(C) Chiing minh nay la sai vi khong thé Iy luan rang (3) va (4) la tuong duong
Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai chitng minh

Cau 04. Trong rat nhiéu ng6n ngt 1ap trinh, cc gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thiic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
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Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat
cu thur gi khac 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z — x*y - x*z - y*z +
X*ky*z .. .7

@A) xVyVvz B xAyAz © ~(x Ay Az) D x®ydz

Cau 05. Néu nhu ban mudn chiing minh ménh dé
“V6i moi n € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach ching minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1véikeZ B n+4=2kvéikeZ
©n+4=2k+1véikeZ D) n+3=2kvéikeZ

Cau 06. Cho p, g, var la cdic ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc dén dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gio hodc gidm doc dén mudn thi Tudn dén cong ty trudc gidm dbc.”

@ (prg)—q ® (pAa)Va © ~(prg)—r ©r— (=pv—0)
Cau 07. Gié sit mién xac dinh ctia cc bién la tap hgp tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién la
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tuan))

(©) 3x3y (P(x, Tudn) A P(y, Tun) A x # y AVz(P(z, Tudn) — (z=yVz = x)))
(D) IxTJy (P(x, Tudn) A P(y, Tudn) A x # )

Cau 08. V6i cac s6 thuc x va y, sé y dugce goi 1a nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

@ Vx Jy, trong d6 x va y xéac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(©) Vx Wy, trong do6 x va y xac dinh trén tap s6 thuc R

Jx Vy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 09. Goi P(x,vy) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cd moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mdi ménh dé déu xéac dinh trén tap hop tat cA moi ngudi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y # 2)) Ix3IyVz (P(x,y) AN P(x,z) A (y # z))

(© IxIyIz (P(x,y) AP(x,2) A (y = 2)) (D) 3xFy3z (P(x,y) A P(x,2) A (x = 2))
Cau 10. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@ Fx ((x #0) = Iy (xy = 1)) ® Vax ((x #0) = Yy (xy = 1))

© 3 ((x#0) = ¥y (xy = 1)) @) Vx ((x #0) = Jy (xy = 1))
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Cau 11. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién rfang “voi
hai sb bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi s6 tha hai cung la mot sO
duong”?

@A) Ym3In ((m >0) = ((n>0)A(n>m))) ®) Vm In ((m > 0) — (n > 0))

© VmVn ((m > 0) A (n > m)) (D) Ym¥n (((m > 0) A (n>m)) = (n>0))

Cau 12. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(&) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuén))) JxVy (P(x, Tun) A —P(y, Tudn))

(©) 3x P(x, Tuén) (D) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén)))

Cau 13. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thyc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can chitng minh la gi?

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Gia thiét: x2 — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

(C) Gia thiét: x < 5va x > 1; Diéu can ching minh: x2 — 6x +5 > 0

Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

Cau 14. O mot hon dao trong truyén cd tich, méi cu dan trén dao hoac la ludn néi that hoac 1a luén néi déi. Alice va
Peter 1a hai cu dan séng trén ddo.

¢ Alice néi: “Chinh xdc mét trong hai nguoi ching toi luén noéi déi”

e Peter noéi: “Alice ludn noi that.”

Ai luén néi that va ai ludén néi déi?

(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu néi that
(C) Peter n6i that va Alice n6i dbi (D) Alice néi that va Peter néi déi

Cau 15. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung
Vx (P(x) VvV Q(x)) =VxP(x)V VxQ(x)
(D) Vx (P(x) A Q(x)) = Vx P(x) A Vx Q(x)

Cau 16. Co bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

2,{2}, {{o}} {2} {2}
@3 4 ©> @1

Cau 17. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.
(A) R 1a quan hé tuong duong
R khéng la quan hé tuong duong vi n6 khong théa man tinh chat doi xing
(C) R khéng la quan hé twong duong vi né khong théa man tinh chéat bac cau
(D) R khong la quan hé tuong duong vi né khong théa man tinh chat phan xa
Cau 18. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 44200 42525 (C) 43800 (D) 43750
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Cau 19. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phat biéu ding trong sb cac phat biéu sau.

@A) P(A\ B) C P(A)\ P(B) ® P(A)\ P(B) C P(A\B)
(© P(A) x P(B) C P(A x B) (D) P(A x B) C P(A) x P(B)

Cau 20. Cho cp s6 nhan {a,} vdia; = 4 va cong bdi g = 3. Tong 5 sd hang dau tién ctia cAp s6 nhan nay la bao
nhiéu?

@A) 1210 500 (©) 1044 (D) 484

Cau2l. Cho A= {x|x € Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong sb cac phat biéu sau.
(A) Ca ba phat biéu khac déu sai Ala tap httu han
©BCcA D ACA
Cau 22. Cép s6 cong {a,} ¢ a; = 5vaajp = 32. T6ng 10 s hang dau tién ctia Cép s6 cong nay la bao nhiéu?
@) 165 195 (© 185 (D) 170
Cau23. Taphop S = Z N {x € R | x292* — 4x2022 4 2x2 — 8 < 0} ¢6 bao nhiéu tap con thurc sy?

@ 32 (® 28 ©37 ) 31

Cau 24. Gia tri ctia biéu thuc sau 1a?

NIE
@A) 102 101 (© 100 (D) 103

Cau 25. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sb6 cong nay la bao nhiéu?

@2 ® 4 ©1 ©3

Cau 26. Hay chon phat biéu ding vé ching minh bang quy nap manh ctia ménh dé “Véi moi s ty nhién n, ta c6
5n —5 = 0” dudi day.

i ME

Goi P(n) 1a phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chung minh P(1) dang. Thatvay,5-1—5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao d6, P(j) ding véi moi j € N thtaman1 < j < k. Ta
chung minh P(k + 1) dung. That vy, ta co:

5(k+1)—5 = 2(5k —5) — (5(k — 1) — 5) (Bién déi dai sb) 5)
2(0) -0 (Gid thiét quy nap) (6)
0.

@)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € NP(n)” dung.

(A) Chitng minh nay sai vi & budc co s& phai chiing minh ca P(1) va P(2) ding, nhung P(2) lai 1a ménh dé sai
Chung minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chitng minh nay sai vi dang thic (5) & budc quy nap khong chinh xac

(D) Chitng minh nay sai vi & buéc co s§ phéi chiing minh ca P(0) va P(1) ding, nhung P(0) lai 1a ménh dé sai

Trang 4/9 - Ma dé thi 008



Cau 27. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp = =20y, 1—a,—o (n>2)
a1=1,a, =2

Gia tri ctia argps la bao nhiéu?
@ 6067 6071 (© —6067 @ —6071

Cau 28. Hay chon phat biéu diing vé chirng minh sau.

Cho P(n) 1a phat biéu “n + 1 = n + 2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 = k+ 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) dung vdi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi ta khong thé thém 1 vao ca hai vé ctia dang thtic trong budc quy nap
Chung minh nay sai boi vi khong c6 truong hop co s

ong co6 gi sai trong chirng minh na
Khong c6 gi sai trong chting minh nay ,
@ Chung minh nay sai boi vi phét biéu sir dung trong gia thiet quy nap la sai

Cau 29. Céc s6 hang cua day {a, } duge dinh nghia mot cach dé quy nhu sau:

a, = max{a,_» +ay_3,a,-1} (n>3)
ay=0,a1 =1,ap =3,a3 =4

Gia tri ctia ay la bao nhiéu?
@7 11 © 10 (D) 8

Cau 30. Gia st toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trémg?

(A) It nhat mot con ngura c6 mau trang

Ca hai con ngua dau tién va cudi cing c6 mau trang

Con ngua dau tién c6 mau trang

Con ngua cuoi cung c6 mau trang

Cau 31. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n > 3)
ap = 0,511 = z,ﬂz =4

Gia tri cta a6 la bao nhiéu?
(A) 468 832 (©) 340 (D) 398

Cau 32. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Pau tién ta chiing minh P(0) va P(1) la ding. Tiép d6, ta chiing minh P(k) — P(k +2) dting véi moi s6
nguyén k > 0
Dau tién ta chiing minh P(0) dung. Tiép d6, ta ching minh P(k) — P(k + 1) ding v6i moi sb nguyén k > 0
(C) DAu tién ta chiing minh P(0) ding. Tiép d6, gia thiét P(k) ding véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
(D) PAu tién ta chiing minh P(0) duing. Tiép d9, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0

Trang 5/9 - Ma dé thi 008



Céu 33. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

e Budc co s6: Chubi réng A € S. (Chudi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S

Sau budc cd s6 va mot lan &p dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?

@) 0101 ® 1 ©0 (D) 01

n
Cau 34. Hay chon phét biéu ding vé chitng minh sau ctia ménh dé “Véi moi s6 tu nhién n, Z 2!
i=0

=2""1 1" bang

quy nap.

n ; N
Goi P(n) 1a phat biéu } | 2' = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co s6: Ta ching minh P(0) ding. That vay, khi n = 0, ta c6 Z 2 =20 = 1va20tl — 1 =1.Do d¢,
i=0
P(0) dung.

* Budc quy nap: Gia st P(k) ding v6i moi s6 tu nhién k € IN, nghia la 20 + - - - + 2F = 28+ — 1, Ta ching
minh P(k + 1) dting, nghia la ching minh 2° + - - - 4 2K 4 25+ = 2k+2 _ 1 That v4y, ta co:

20 4ok okl — okl okt q (Gia thiét quy nap) (8)
= okt2 _q, (Bién d6i dai sb) 9)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Ching minh nay 1a sai vi gia thiét quy nap khong chinh xac
Khoéng c6 gi sai trong chirng minh nay

(C) Chitng minh nay la sai vi dang thtic (8) khong chinh xac

(D) Chiing minh nay 1a sai vi & budc co s& phai chiing minh P(1) ding

n
Cau 35. Hay chon phat biéu diing vé chiing minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) ©2' = 2"*! — 1”7 bing
i=0

quy nap.

Trang 6/9 - Ma dé thi 008



no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4 ..ok g oktl _okt2 g (10)
Thém —2%*+1 vao ca hai vé cua (10), ta ¢6
204 g2k =kl g (11)
Theo gia thiét quy nap, (11) dung, va do d6 (10) cing dung. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Khéng c6 gi sai trong chiing minh nay

Chung minh nay 1a sai vi & budc quy nap khong thé xuat phat tit P(k + 1) va di ching minh P (k)
(O) Chitng minh nay 1a sai vi § budc quy nap phai gia thiét P(k) ding v6i s6 nguyén k > 0 nao do
(D) Chiing minh nay 1a sai vi & budc co s& phai chiing minh P(1) ding

n
Cau 36. Ham COMPUTESUM sau c6 dau vao la mot s nguyén duong 1 va sé tra lai gia tri cta ) (i + 2)i%.
i=1

COMPUTESUM (n):
if n = 1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay ¢ bang biéu thitc nao dé COMPUTESUM(n) tré lai két qua mong muén?
@ y+ (n+2)m ®y © (y+2)y* @ y+n

Cau 37. Cho hé thic truy hoi c6 dang f(n) = 12f (n/12) + 10n. Theo Dinh lj thg (Master Theorem) thi danh gia nao
sau day la chinh xac nhat?

@ Khong ap dung dugc Dinh ly tho véi hé thac da cho

f(n n logn)

(© f(n —101/11)

© f (”) = O(n)

Cau 38. Cho hé thic truy hoi c6 dang f(n) = af(n/b) +cn? trong d6 n = b¥ véi k € Z+ nao do, a,b € Z,a > 1
vab>1,c,d €R,c>0vad> 0.0 day y nghia ctia sb a trong cdy dé quy (recursion tree) tuong ting ctia hé thirc la
gi?

(A) Lugng cong viéc thuc hién & mbi niit ctia cay dé quy

S6 nut con cia mdi nut trong ctia cay dé quy

(C) Téng sb niit & tirng mirc cha cay dé quy

(D) Lugng cong viéc thurc hién & mbi miic ctia cay dé quy

Céau 39. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 vdi x du 16n. (Nghia 13, ton tai xo € R sao cho
f(x)

¢(x) # 0 v6i moi x > xj.) Néu lim ) = oo thi két ludn nao sau day la ding?
X—00
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@) g(x)1a O(f(x)) ® f(x)1a O(g(x)) © f(x)

lao(g

(x)) @) f(x)la®(g(x))

Cau 40. Day Fibonacci {f,} la day dugc dinh nghia mét cach dé quy nhusau: fo =0, f1 =1,va fy = fr1+ fr»

(¢ > 2). Ta cling goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, v6i
¢ > 0 nao d6. Thai gian chay trong trudng hgp xau nhét ctia thuat toan FIBMERGESORT 1a?

FIBMERGESORT(A[1 ... n]):
((S3p xép trén day A[l...n], vdin = f;))
ifn>1
m := fy_1 {((Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT(A[m +1...n]) (Dé quy))

MERGE(A[1...n],m) {(Trén hai mang con))

Hay chon danh gia tot nhat c6 thé.

@) O(flog ) O(£fe) ©

O(Llog?)

MERGE(AJ[1...n],m):
((Trén hai mang A[l...m] va Alm+1...n]))
i=1Lj=m+1
fork:=1tondo
if j > n then
Blk] := Ali];i:==i+1
else if i > m then
Blk]:= Aljl;j=j+1
else if A[i] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] := Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

D) O(¢?)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dé s6: 009
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngon ngir 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong voi diéu kién trong cti phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@ xoyoz B ~(xAyAz) © xAyAz (D) xVyVz

Cau 02. Gia st mién xac dinh ctia cac bién la tip hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — =P (y, Tuén))) JxVy (P(x, Tudn) A ((y # x) — —P(y, Tudn)))

(© IxVy (P(x, Tudn) A —~P(y, Tuan)) (D) 3x P(x, Tuan)

Cau 03. V6i mot s6 thuc x bat ky, mot sb thue y duge goi 1a nghich dido nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) Vx ((x #0) =y (xy =1)) ®) Vx ((x #0) = Ty (xy = 1))

© I ((x#0) = Iy (ry=1)) @ 3 ((x #0) = ¥y (xy =1))

Cau 04. Gia stt ban mudn chiing minh phat biéu “Véi moi s6 thuc x, néu x> —6x +5 > 0 thi x > 5hodcx < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can chitng minh 1a gi?

@ Gia thiét: x > 5 hodc x < 1; Biéu can ching minh: x2—6x+5>0

Gia thiét: x2 — 6x + 5 > 0; Diéu can chiing minh: x > 5hodc x < 1

(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 < 0

Gia thiét: x < 5va x > 1; Diéu can ching minh: 2 —6x+5>0

Cau 05. Sau day la mot chung minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dung vé ching minh nay.
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1=2 (Piéu phai chitng minh) (1)

&2=1 (Ddi xing) 2)
S1+2=2+1 (Cong theo vé (1) va (2)) (3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.

@ Chiing minh nay la sai vi khong thé ly luan ré“mg (2) va (3) la tuong duong
Chting minh nay 1a sai vi khong thé bat dau tir diéu phai chitng minh

(C) Chitng minh nay 1a sai vi khong thé ly luan rang (1) va (2) la tuong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong

Cau 06. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 tha nhét, thi sé tha hai cung la mot s6
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) Vm¥n ((m>0)A(n>m))

© Vm¥n (((m > 0)A(n>m)) — (n>0)) (D) Ym 3n ((m > 0) — (n > 0))

Cau 07. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling v&i mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. Mot cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban co vua c6 moét cach t6 mau kha thi véi 2 mau den va tréng.)

Cho hai mau den va tréng. Vil <i<mn,goiX;laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thic nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Cht y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cdu héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xl — _|X]) N (_‘Xi — X]) /\ (Xl \% _\X]) A (_'Xi \ X])

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
© /\ (Xi V X]) N (_\Xl' \Y _|X]') @ /\ (Xi A —\Xj) \ (‘!Xi A X])
(i,j): Civa C; ké nhau (i,j): Civa G ké nhau

Cau 08. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
@A) (Vx P(x)) V (VxQ(x)) = Vx (P(x) VQ(x)) =T Vx (P(x) VQ(x)) = (VxP(x)) vV (VxQ(x)) =T
© Vx (P(x) v Q(x)) # (Vx P(x)) V (Vx Q(x)) @) v (P(x) A Q(x)) = (Vx P(x)) A (Vx Q(x))

Cau 09. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cacs6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, chung
ta c6 thé thuc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vidunhu if 2 then X else Ysé chay va thuc hién X.
Gid st x va y 1a cc bién Boole trong mot ngon ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.
Biéu thtrc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?

@ x Ny ® xoy ©xvy D@xey

Cau 10. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.
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(A) 3xTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
JxTy (P(x, Tudn) A P(y, Tuan))

(©) IxTy (P(x, Tun) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

(D) IxTy (P(x, Tudn) A P(y, Tudn) A x # )

Cau 11. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luén néi ddi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi ching t6i luén néi déi.”
Ai ludn néi that va ai luén néi dbi?
@ Ca Alice va Peter déu néi that Peter noéi that va Alice néi doi
(C) Alice néi that va Peter néi dbi @ Ca Alice va Peter déu néi doi

Cau 12. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) Vx (P(x) < Q(x)) = Vx P(x) +» Vx Q(x)
Jx (P(x) A Q(x)) = Ix P(x) A Ix Q(x)
(©) 3x (P(x) V Q(x)) = Ix P(x) V Ix Q(x)
(D) Khong c6 phét biéu nao trong ba phét biéu con lai 1a ding

Cau 13. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) Vx (P(x) AQ(x)) = Vx P(x) AVx Q(x)
Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)

(C) Khong c6 phat biéu nao trong ba phat biéu con lai 1a ding
(D) Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)

Cau 14. Voi céc s6 thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muén ching minh rf;mg “moi sb thuc c6 nghich dao cong”. Trong truong hop nay, nhirng lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3x Yy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap s thuc R

(C) Vx Yy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Cau 15. Cho p, g, var la cdic ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc dén dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gid hodc giam doc dén mudn thi Tudn dén cong ty trudc gidm dbc.”

@ r— (-pV—q) ® (pAg)Va © =(pAg) =7 © (pAg) =4
Cau 16. Daya, =5,8,13,20,29,40,53,... (n > 1) théa man hé thuc truy hoi nao trong s cac hé thic sau?

@an:an_1+3n,a1:5 an:an_1+n2,a1:5
@an:an_1+2n—1,a1:5 @an:an_1+n,a1:5

Cau 17. Gia tri ctia biéu thuc sau 1a?
100 2
> T1x
n=0k=n
(A) 100 102 (© 103 (D) 101
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Cau 18. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

{2}, {{2}}, {{2}, {2}}
@2 ® 4 ©1 ©3

Cau 19. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.

(&) P(A\ B) C P(A)\ P(B) B P(A)\'P(B) C P(A\B)
(© P(A) x P(B) C P(A x B) (D) P(A x B) C P(A) x P(B)

Céu 20. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 42525 44200 (©) 43750 (D) 43800

Cau 21. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Vi cac sd nguyén a,b € Z, aRb khi va chi khi
l|a — b| < 1. Chon phét biéu ding vé quan hé R.

(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat bac cau

R'1a quan hé tuong duong

(C©) R khong 1a quan hé tuong duong vi né khong thda man tinh chat phan xa

R khong la quan hé tuong duong vi né khong thda man tinh chat déi xing

Cau 22. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{242}, {21}, {12}, {2} )}
@1 4 ©s ©2
Cau23. Taphop S = Z N {x € R | x292* — 4x2022 4 2x2 — 8 < 0} ¢6 bao nhiéu tap con thurc sy?
@) 32 28 (© 37 (D) 31
Cau 24. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?
@3 2 ©1 OF
Céu 25. Biéu thic nao la sai?
INKX B) © € {0} ©oco (D) @ C {2}
Céu 26. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:
* Budc co s6: Chubi réng A € S. (Chubi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S
Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@1 01 ©0 (D) 0101
Cau 27. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ap =2a,_1+3a,—2 (n>2)
a1 = 2, a) = 6

Cong thitc nao sau day 1a cong thitc tuong minh cho cac s6 hang cia day {a, }?

Aa,=3-2"1Tn>2) B®a,=2-3""0>2 ©Qa,=32""n>1) Da,=2-3""n>1)

Cau 28. Hay chon phat biéu ding vé chiing minh sau.
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Cho P(n) 1a phat biéu “n + 1 = n +2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 =k + 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi ta khong thé thém 1 vao ca hai vé ctia dang thtic trong budc quy nap
Chung minh nay sai boi vi khong c6 truong hop co s

(C) Khoéng c6 gi sai trong chitng minh nay

Chiing minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap la sai

Cau 29. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sip thi tu tét”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nho

nhat

Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € Z | n*> = 4k + 2 véi k € Z nao d6} c6 phan tit nhd
nhat

(©) Theo Tién dé “Tinh chét sap thi tu tot”, tip A = {n € N | n? = 4k + 2 véi k € N nao dé} 6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tap A = {n € Z | n> = 4k + 1 v6i k € Z nao d6} c6 phan tir nhéd
nhat

Cau 30. Gia st to6i da thay mot cudc diéu hanh ctia 100 con ngya va méi khi toi thly mot con ngwra mau trang, con
ngya tiép theo va con ngya trudc d6 cling c6 mau trang. Ban can thong tin bo sung toi thiéu nao dé co thé suy ra rang
tat cd cac con ngua déu c6 mau trang?

(A) Tt nhat mot con ngwra c6 mau trang

Ca hai con ngya dau tién va cudi cing c6 mau trang

Con ngya dau tién c6 mau trang

o) :

Con ngua cuoi cung c6 mau trang

n
Cau 31. Hay chon phét biéu ding vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2i =t 1”7 béng

i=0
quy nap.

no N
Goi P(n) 1a phat biéu ) _2' = 2"l 1. Ta chitng minh “Vn € N P(1)” bang quy nap.
i=0

0 .
® Budc co s6: Ta chung minh P(0) dung. That vay, khin = 0, ta ¢6 Z 21 =20 =1va20tl — 1 =1.Do do,
i=0

P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 + - - . 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 4o ok okl — okt okl g (Gia thiét quy nap) (5)
=22 _1q. (Bién d6i dai sb) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Khong c6 gi sai trong chiing minh nay
Chitng minh nay 1a sai vi dang thtic (5) khong chinh xac
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(C) Chiing minh nay la sai vi gia thiét quy nap khong chinh xac
(D) Chitng minh nay la sai vi & buéc co s phéi chiing minh P(1) ding

Cau 32. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:
{an =4a, 1—3a,-3 (n>23)

ap = 0,a1 :Z,le =4

Gia tri cia ag la bao nhiéu?
@) 832 398 (©) 340 (D) 468

Cau 33. Céc s6 hang cua day {a,} dugc dinh nghia mot cach dé quy nhu sau:

a1 =1,a, =16

Hay chon phét biéu diing trong s cac phat biéu sau vé gia tri ctia a,,.
(A) Véi moi s6 nguyén duong 1, a, < n V&i moi s6 nguyén duong n, a, <5 - 2"
(©) V6i moi s6 nguyén duong n, a, < 2-3" @ Véi moi s6 nguyén duong n, a,, < 4"

Cau 34. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{ay_p + ay—3,a,-1} (n>3)
apg = 0,5!1 = 1,612 = 3,5[3 =1

Gia tri ctia a7 la bao nhiéu?

@7 ® 8 © 10 ®) 11

n
Cau 35. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) 2/
i=0

=2""1 1" bang

quy nap.

n . IS
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) dung. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 = 1. Do d¢,
i=0
P(0) dung.

* Budc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 --- +2F = 2k1 1. Ta
chiing minh P(k + 1) ding, nghia 1a chitng minh 20 + - - - 4 2K 4 2k+1 = 242 _ 1 That vay, ta c6:

20 4ok okl _ok+2 g (7)
Thém —2%*1 vao ca hai vé ctia (7), ta ¢6
20 4ok oktl g 8)
Theo gia thiét quy nap, (8) ding, va do d6 (7) ciing ding. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.
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(A) Khong c6 gi sai trong chitng minh nay

Chting minh nay la sai vi § budc quy nap khong thé xuat phat tir P(k + 1) va di chiing minh P (k)
(C) Chitng minh nay la sai vi & budc quy nap phai gia thiét P(k) dting vdi s6 nguyén k > 0 nao dé
(D) Chitng minh nay la sai vi & buéc co s phéi chiing minh P(1) ding

Cau 36. Cho hé thuc truy héi c6 dang f(n) = af(n/b) + cn trong d6 n = b* véik € Z* nao dé,a,b € Z,a > 1va
b>1cdeR,c>0vad>0.Gidst f(1) = 1. Gid st cac muc trong cay dé quy dugc danh sb lan lugt theo thit tu
0,1,...,L tt mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 1a (chi c6 cac nut ting véi f(1)). Gid tri cua L 1a?

@) log, n bk (©) log, n (D) a*

Cau 37. Sap xép cac tap hop sau sao cho méi tap 1a tp con cta tap tiép theo.

O(n* +logn),0((logn)™),0(7),0(V2lglogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap an duang.

@ O(7), 0(v/25T581), O(log(n) — loglog(), (i log n), O(? + log ), O (log m)"), O(3")
B) O(7),0(log(n) — loglog(n)), O(v/28l081) O(n? + logn),O0(n*logn),O0((logn)"),O(3")
(© 0(7),0(v28!8™), O(log(n) — loglog(n)), O(n +logn),O(n*logn), 0(3"), O((log n)")
(D) 0(7), 0(v255W57), 0 log(n) — loglog(n)), O(* + log ), O(n*log ), O (log n)"), 0(3")

n
Cau 38. Ham COMPUTESUM sau c6 dau vao la mot s6 nguyén duong n va sé tra lai gid tri ctia ) _ (i +2)i°.
i=1

COMPUTESUM (n):
if n = 1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay <> bang biéu thitc nao dé COMPUTESUM(n) tré lai két qua mong mubn?

@) y+n ® (v +2)y* ©y+ (n+2)n? @y
Cau 39. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day 1a chinh xac nhat?

(A) Khong ap dung dugc Dinh ly thg v6i hé thiic da cho

f(n) =0(n)
f(n) = O(n*32)
D) f(n) = O(nlogn)

Cau 40. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

a:=0
b:=0
fori:=1tondo
ji=2
whlle]<ndo
=i
a —a+]
Hay chon déanh gia tot nhat c6 thé.
@ O(nlogn) ® O(n?) © on) ®) O(nlogn)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(A)
14.(D)

1649

Mon thi: Toan roi rac

S6 tin chi: 4

25.(A)
o

29.(A)

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025
000——-
Dé s6: 009
31.(© 36.0C)
32.(A) 37.
33.D) 38.C)
34.(D) 39.
35.(B) 40.(D)

30.(A)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 010
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 céc bién x va y xac dinh trén tap hop tat cad moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba ngui choi
pickleball”? Gia st cac bién trong méi ménh dé déu xac dinh trén tap hop tat c& moi nguoi.

(@A) 3xTyVz (P(x,y) AP(x,2) A (y # 2)) IxJy3Iz (P(x,y) AP(x,z) A (x = z))

(© IxIyIz (P(x,y) AP(x,2) A (y # z)) (D) 3x3yFz (P(x,y) AP(x,2) A (y = 2))

Cau 02. Cho p, g, var la cdic ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thitc 16gic mé td ménh dé phuc hop sau:

“Néu tau dén dung gid hodc giam doc dén muodn thi Tuin dén cong ty trudc gidm doc.”

@ r— (-pV-g) ® (prg)Vy © (prg) —q © ~(pAg) —r

Cau 03. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhét hai sinh vién la
ban ctia Tuan”.

(A) 3x3y (P(x, Tudn) A P(
JxJy (P(x, Tudn) A P(y, Tudn
(©) 3x3y (P(x, Tudn) A P(y, Tubn
JxTy (P(x, Tudn) A P(y, Tudn

Cau 04. Néu nhu ban muén chiing minh ménh dé

Ax #Y) )
Ax # y/\Vz/(P(Z,Tuén) — (z=yVz=1x)))
AVz(P(z,Tudn) — (z =y Vz = x)))

— — — —

“V&i moin € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a sé nguyén chan”

b.:émg cach ching minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh cta ban?
@ n+4=2k+1véikeZ ®n+3=2k+1véikeZ
©n+4=2kvéikeZ D) n+3=2kvéikeZ

Cau 05. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hodc la ludn néi that hoac 1a ludn néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “Chinh xdc mot trong hai ngudi chung t6i luén néi déi.”

e Peter néi: “Alice luén néi that.”
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Ai ludn néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi d6i Peter n6i that va Alice néi dbi
(C) Ca Alice va Peter déu noéi that (D) Alice néi that va Peter néi déi

Cau 06. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién r?mg “voi
hai s6 bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi sé tha hai cung la mot sO
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) VmVn ((m > 0) A (n>m))

© Vm¥n (((m > 0)A(n>m)) — (n>0)) (D) Ym 3n ((m > 0) — (n > 0))

Cau 07. Sau day l1a mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Ddi xing) (2)
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. 4)

Do (4) dung, nén (1) cting dung.

(A) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (2) va (3) 1a twong duong
© Chiing minh nay 1a sai vi khong thé ly luan ré“mg (3) va (4) la tuong duong
(D) Chiing minh nay la sai vi khong thé ly luan rang (1) va (2) la tuong duong

Cau 08. Gia st ban muén chitng minh ménh dé sau:

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”
Phat biéu nao sau day la ding?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan ching
Ménh dé da cho 1a ding va c6 thé duge chiing minh dé nhét bang cach chiing minh truc tiép
(C) Ménh dé da cho la ding va c6 thé dugce ching minh dé nhat bé"mg cach chiing minh ménh de phan dao
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do

Cau 09. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hodc 1a ludn néi that hodc 1a luén néi dbi. Alice va
Peter 1a hai cu dan séng trén ddo.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai luén naéi that va ai luén néi doi?

(A) Ca Alice va Peter déu néi d6i Alice néi that va Peter noi d6i
@ Ca Alice va Peter déu néi that @ Peter noéi that va Alice néi doi

Cau 10. Gid st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?

@ (VxP(x)) V (Vx Q(x)) = Vx (P(x) VQ(x)) =T Va (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x))

(© Vx (P(x) vV Q(x)) # (Vx P(x)) V (Vx Q(x)) @) ¥x (P(x) VQ(x)) = (VxP(x)) V (VxQ(x)) = T
Cau 11. V6i mot s6 thuc x bat ky, mot sb thue y duge goi la nghich dido nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) Vx ((x #0) = Iy (xy = 1)) ® 3x ((x #0) = Yy (xy = 1))

©3x((x#0) = y(xy=1)) @) Vx ((x #0) = ¥y (xy = 1))
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Cau 12. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

@ Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

Gia thiét: x > 5 hoacx < 1; Diéu can ching minh: 2 —6x+5>0

(C) Gia thiét: x> — 6x + 5 > 0; Diéu can chirng minh: x > 5 hodc x < 1

(D) Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Cau 13. Trong rat nhiéu ngon ngt 1ap trinh, cc gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thiic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gia st x va y 1a cac bién Boole trong mot ngén ngi 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.

Biéu thtrc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?
@A) xVy B xAy ©xay D) x <y

Cau 14. Trong rat nhiéu ngodn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1va 0. Vidu nhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do d0, trén thuc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngon ngir 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) xAyAz ®xVyVz © ~(xAyAz) D xdydz

Cau 15. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban cta y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
la ban cta Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuén))) JxVy (P(x, Tudn) A ((y # x) — —P(y, Tuén)))

(©) 3x P(x, Tuén) (D) 3xVy (P(x, Tudn) A =P(y, Tuén))

Cau 16. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{2}, {{2}}, {{2}, {2}}
@3 4 ©2 ©1

Cau 17. Choquanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac trudng hop nao sau day thi f 1la mot ham tir A dén B?

A A=B=R B A=B=Q ©A=B=N D A=B=2Z

Cau 18. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho céc tap hgp A, B bat ky. Chon phat biéu dung trong sb cac phat biéu sau.
(&) P(A) x P(B) C P(A x B) (B) P(A x B) C P(A) x P(B)
© P(A)\ P(B) S P(A\B) ®© P(A\B) C P(A)\P(B)
Cau 19. Tinh gia tri ctia biéu thuc:
50
Y i(i+1)

i=1
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(A) 43750 43800 (©) 44200 (D) 42525
Cau 20. Cap s6 cong {a,} c6 a; = 5 va ayg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay 1a bao nhiéu?

@A) 195 170 (© 185 (D) 165

Cau2l. Cho A = {x|x € Zvaxchin}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hop A va B trong s6 cac phat biéu sau.
(A) Ca ba phat biéu khac déu sai Ala tap httu han
©BCA D ACA
Cau 22. Cap s6 cong {a,} c6 a3 = 7 vaag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?
@1 4 ©3 ©2
Cau 23. Daya, =5,8,13,20,29,40,53, ... (n > 1) thdéa man hé thuc truy hoi nao trong sO cac hé thic sau?

@an:an,l—l—Zn—Lal:S an:an,1+3n,a1:5
©ay=a, 1+n%a =5 D) ay =a,1+n,a, =5

Cau 24. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khéng 1a quan hé tuong duong vi né khong théa man tinh chat déi xing

R khong la quan hé twong duong vi n6 khong théa man tinh chat phan xa

R 1a quan hé tuong duong

R khong la quan hé tuong duong vi n6 khong théa man tinh chat bac cau

Cau 25. Cho cAp sd nhan {a, } v6ia; = 4 va cong boi g = 3. Téng 5 sd hang dau tién ctia cip s6 nhan nay la bao
nhiéu?

@A) 500 1210 (C) 484 (D) 1044

Cau 26. Hay chon phat biéu ding vé chung minh sau.

Cho P(n) la phatbiéu “n + 1 = n + 2”. Ta ching minh P(n) dting v6i moi s6 nguyén khong am n. Gia st
P(k) dung vdi s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta ching minh P(k + 1) cling dtng.
That vay, thém 1 vao hai vé cta dang thic k+ 1 =k + 2, tacé k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding v&i moi s6 nguyén khong am 7.

@ Chting minh nay sai béi vi phat biéu str dung trong gia thiét quy nap 1a sai

Chung minh nay sai boi vi khong c6 truong hop co sd

(C) Khéng c6 gi sai trong chiing minh nay

(D) Chitng minh nay sai bsi vi ta khong thé thém 1 vao ca hai vé ctia dang thic trong budc quy nap

Cau 27. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, =4a,_1 — 3a,_3 (n > 3)
apg = 0,611 = 2,112 =4

Gia tri ctia ag la bao nhiéu?
(A) 398 468 (© 832 (D) 340

Cau 28. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an dting dé hoan thanh phét biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.

“Gia str v6i s6 nguyén k > ¢ nao d6, P(j) dung vdi moi j théa man 4 < j < k. Ta chtiing minh ¢ ding.”
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@A) Olas, #laP(j+1) Glad, #laPk+1) (©Ola4, ¢laP(i+1) D Olas #laP(k+1)
Cau 29. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:
ap =3a,_1+4a,_2 (n>2)
a1 = 1, ap; = 16
Hay chon phat biéu diing trong s6 cac phat biéu sau vé gia tri ctia ay,.
(A) V6i moi s6 nguyén duong 1, a, < 4" Vé6i moi s6 nguyén duong 1, a, < n
(©) V6i moi s6 nguyén duong n, a, < 5-2" @ V&i moi s6 nguyén duong n, a,, < 2 - 3"

Cau 30. Hay chon phét biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sip thit tu tét”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nho

nhéat

Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € Z | n*> = 4k + 2 véi k € Z nao d6} c6 phan tit nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 vdi k € Z nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € N | n?> = 4k + 2 v6i k € N nao d6} c6 phan ti nhé
nhat

n
Cau 31. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “V6i moi s6 ty nhién n, ) " 2" = 2"*! — 17 bing

quy nap. =0

n . IS
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) dung. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 = 1. Do d¢,
i=0
P(0) dung.

* Budc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 --- +2F = 2k1 1. Ta
chiing minh P(k + 1) ding, nghia 1a chitng minh 20 + - - - 4 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl _ okt2 g ®)
Thém —2%*1 vao ca hai vé ctia (5), ta ¢6
20 4ok pktl g (6)
Theo gia thiét quy nap, (6) ding, va do d6 (5) ciing dting. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Khong c6 gi sai trong chiing minh nay

Ching minh nay 1a sai vi & budc co s& phai ching minh P(1) ding

(C) Chiing minh nay 1a sai vi & budc quy nap khong thé xuat phat tir P(k + 1) va di chiing minh P(k)
(D) Chiing minh nay 1a sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6

Cau 32. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp =2a,_1+3a,—2 (n>2)
a1 =2,a =6
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Cong thirc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
A@a,=32"1Tm>1) ®a,=32"n>2) ©Qa,=2-3""n>1) MDa,=2-3"1n>2)

n
Cau 33. Hay chon phat biéu ding vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién n, Z 2f =l _ 1~ bang

quy nap. =

no N
Goi P(n) 1a phat biéu ) _2' = 2"l 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

O .
* Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 Z 21 =20 =1va20tl — 1 =1.Do do6,
i=0
P(0) dung.

* Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 + - . . 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 p o g2k Rl ok kT g (Gia thiét quy nap) (7)
=22 _ 1, (Bién déi dai sb) (8)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay 1a sai vi & budc co s& phéi chiing minh P(1) ding
Chiing minh nay la sai vi dang thitc (7) khong chinh xéac

(C) Khéng c6 gi sai trong chiing minh nay
@ Chung minh nay la sai vi gia thiét quy nap khong chinh xac

Cau 34. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, = max{a, >+ ay,_3,a,-1} (n>23)
ap=0,a1 =1,ap =3,a3 =4

Gia tri cta ay la bao nhiéu?
@7 8 © 10 (D) 11
Cau 35. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

{an =281~y (n>2)

0121,61222

Gia tri ctia argps la bao nhiéu?
@) 6071 —6071 (© 6067 (D) —6067

Cau 36. Gia st 1 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gid ma sau 1a?

fori:=1tondo
ji=2
while j < ndo
ji=7]
a=a-+j
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Hay chon déanh gia tot nhat c6 thé.
(&) O(n?logn) O(n) © o) D O(nlogn)

Cau 37. Cho hé thitc truy hoi c6 dang f(n) = af(n/b) + cn trong d6 n = b* véik € Z* nao dé,a,b € Z,a > 1va
b>1,cdeR,c>0vad>0.Gidst f(1) = 1. Gid st cdc muc trong cdy dé quy dugc danh sb 1an lugt theo thit tu
0,1,...,L tir mic gbc (chi c6 mot nut tng véi f(n)) dén mirc 14 (chi ¢6 cac nut tng véi f(1)). Gia tri caa L 1a?

@) log, n (B) a* (© log, n (D) b*

Cau 38. Sép xép cac ham sau trong mot danh sach sao cho mo6i ham 1a O-16n ctia ham tiép theo.

(1.5)", 1'%, (nlogn)?, v/nlog(n*),10", (n!)?, n* + n*®

Hay chon dap an dung.
@) (nlogn)3, /nlog(n?), n99+n98 100 (1.5)",10", (n!)?
Vnlog(n?), (nlogn)3,n'%,n% + n98, (1.5)",10", (n!)?
(© /nlog(n?),(nlogn)® n” +n98 n'%,10", (1.5)", (n!)?
(D) V/nlog(n?), (nlogn)3,n* +n®,n1%, (1.5)",10", (n!)?

Cau 39. Doan gia ma sau c6 dau vao la mot day aq, ay, . . ., a, gOm 1 sO nguyén va mot sO nguyén x.

fori:=1to10do
if a; < x then
return True
return False

Hay chon danh gia t6t nhat c6 thé vé thoi gian chay trong trudng hgp xau nhét ctia doan gia ma trén.
@) o(n?) O(n) © o) @ o(n®

Cau 40. Chon ham c6 d6 tang (theo ky hiéu O-16n) cham nhét trong s6 cac ham sau.

@) f(n) =logn ® f(n) =n © f(n) =nlogn @ f(n) =
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé sb: 011
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gié sit mién xac dinh ctia cc bién la tap hgp tat cd moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

(©) 3x3y (P(x, Tudn) A P(y, Tudn))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y)

Cau 02. V6i cac s6 thuc x va y, sé y dugce goi 1a nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

(A) Vx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(C©) Ix Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Vy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 03. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngt 1ap trinh ma True va False twong tng lan lugt véi 1 (hodc bat c
tha gi khac 0) va 0.
Biéu thtrc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (1-x)*(1-y) ...?

@ xny ® xVy ©xay @ xoy
Cau 04. Gié sfr bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?

@A) 3x (P Q(x)) = IxP(x) A Ix Q(x)

Jx (P Q( )) = Jx P(x) vV Ix Q(x)

(©) Vx (P <—>Q( )) = VxP(x) <> VxQ(x)
(D) Khong 6 phat biéu nao trong ba phat biéu con lai la dung

Cau 05. Mot bin dé (map) M 1a mot tap hop gém n quéc gia Cy,...,C,, cung véi mo ta ve quéc gia C; nao ke véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban co vua c6 moét cach t6 mau kha thi véi 2 mau den va tréng.)
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Cho hai mau den va tréng. Vil <i <mn,goiX;laménh dé “Qubc gia C; dugc to bfing mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Cht y: Trong Toan rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong védi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khéng c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xi V —|X]) A (—\Xi vV X]) /\ (Xl’ — —|X]) A\ (—|Xi — X])

(i, ): Ci va C; ké nhau (i,f): C; va Cj ké nhau
@ /\ (Xi A _‘X]') \ (ﬁXi A Xj) @ /\ (Xi V X]') N (ﬁXi \ —\X]-)
(i,7): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 06. Gia st ban mudn chitng minh phat biéu “V&i moi s6 thuc x, néu x? — 6x +5 > 0 thi x > 5 hodc x < 17
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can chitng minh 1a gi?

@ Gia thiét: x > 5 hodc x < 1; Diéu can chitng minh: x> — 6x +5 > 0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

@ Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

@ Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

Cau 07. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cing 1a mot s6
duong”?

@A) Ym3n ((m >0) = (n>0)) Vm¥n (((m>0)A(n>m)) — (n>0))

© VmVn ((m > 0) A (n > m)) (D) Ym 3In ((m > 0) = ((n > 0) A (n > m)))

Cau 08. Gia st ban mudn ching minh ménh dé sau:

“V6i moi n € Z, néu n la mot s6 nguyén khong am thin < n®.”
Phat biéu nao sau day la ding?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh phan ching
Ménh dé da cho 1a ding va c6 thé duge chiing minh dé nhét bang cach chiing minh truc tiép
(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach ching minh ménh dé phan dao
@ Ménh dé da cho 1a sai bgi vi ton tai mot phan vi du cho ménh dé dé

Cau 09. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngi lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thi gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vidu nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngon ngir 1ap trinh ma True va False tuong tng lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thuc 16gic ménh dé nao tuong duong voi diéu kién trong cl phap if x + y + z — x*y - x*z - y*z +
X*ky*z .. .7

@A) xAyAz B xdydz ©xVyVvz (D) ~(x Ay Az)

Cau 10. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
(A) Khong c6 phét biéu nao trong ba phat biéu con lai 1a ding
Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)
(©) Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)
Vx (P(x) AQ(x)) = Vx P(x) AVx Q(x)

Cau 11. Cho p, g, var la cdic ménh dé sau:
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p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo th ménh dé phic hgp sau:

“Néu tau dén dung gio hodc giam dbc dén mudn thi Tudn dén cong ty trudc gidm dbc.”
@ (png) =g ®r— (~pv-a) © (pra)va @ ~(prg) =

Cau 12. Gia st mién xac dinh ctia cac bién la tip hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(&) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuén))) JxVy (P(x, Tudn) A —P(y, Tudn))

(©) 3x P(x, Tuén) (D) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén)))

Cau 13. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat ca moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba ngudi choi
pickleball”? Gia st cac bién trong moi ménh dé déu xac dinh trén tap hop tat cA moi nguoi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y = 2)) IxJy3Iz (P(x,y) ANP(x,z) A (y # z))

(© IxIyVz (P(x,y) AP(x,2) A (y # z)) (D) 3xFy3z (P(x,y) A P(x,2) A (x = 2))

Cau 14. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludn néi that hodc 1a ludn néi déi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

e Alice n6i: “It nhat mot trong hai ngudi chiing t6i luén néi déi.”

Ai ludn néi that va ai luén néi dbi?

(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu ndi that
(C) Peter noi that va Alice n6i dbi @ Alice n6i that va Peter n6i dbi
Cau 15. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
@) vax (P(x) v Q(x)) # (Y P(x)) V (V2 Q(x)) (Vx P(x)) v (V2 Q(x)) = Vx (P(x) VQ(x)) = T
© Vx (P(x) A Q(x)) = (V2 P(x)) A (V2 Q(x)) @) vx (P(x) vV Q(x)) = (Vx P(x)) V (Vx Q(x)) =T

Céau 16. Cho cac ham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat bi€u nao sau day la dung?

(A) f khong nhat thiét 1a don dnh va khong nhét thiét 1a toan anh

f khong nhét thiét 1a don &nh nhung phai la toan 4nh

(©) f la don anh va dong thai 1a toan anh

(D) f 1a don anh nhung khong nhét thiét 1a toan anh

Cau 17. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

?,{2}, {{2}}, {{2},{2}}
@1 3 ©4 op:
Cau 18. Cho cp s6 nhan {a,} v6i a; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cAp s6 nhan nay la bao
nhiéu?

(A) 500 1210 (C) 484 (D) 1044

Cau19. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.
Chon phat biéu dung trong s6 cac phat biéu dudi day.
(&) g o f la toan anh nhung khong la don anh g o f la don anh va la toan anh
(©) g o f la don anh nhung khong la toan anh (D) g o f khong la toan dnh va khong la don dnh
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Hinh 1: Cac quan hé f va g.

Cau 20. Nhéc lai rang véi tap A bat ky, tdp lity thita (power set) cua A, ky hiéu P(A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phét biéu sau.

(&) P(A x B) C P(A) x P(B) P(A) x P(B) C P(A x B)

© P(A\B) S P(A)\P(B) @) P(A)\P(B) C P(A\B)
Cau 21. Biéu thitc nao la sai?

@ 2 < {®} BOCO Qe D) @ C {2}

Cau 22. Cap s6 cong {a,} c6 a1 = 5 va ajg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay la bao nhiéu?

(A) 165 195 (© 185 (D) 170

Cau 23. Choquanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
cua tap s thuc R. Trong cac truong hgp nao sau day thi f 1a mot ham tir A dén B?

MWA=B=2Z B A=B=Q ©A=B=N D A=B=R

Cau 24. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

@) 43750 44200 (©) 43800 (D) 42525

Cau25. Taphop S = Z N {x € R | x2% — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thurc sur?
@) 32 37 (© 31 (D) 28

Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap =4a,1—3a,_3 (n>3)
apg = 0,a1 = 2,&2 =4

Gia tri cia ag la bao nhiéu?
@) 832 340 (©) 468 (D) 398

Cau 27. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
aq=2a =6

Cong thic nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

Aa,=3-2"1"n>2) B®ay,=23""10>2 ©Qa,=32""n>1) Da,=2-3""n>1)
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Cau 28. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap = —2a,_1—ay—o (n>2)
a = 1, ay = 2

Gia tri ctia aygps la bao nhiéu?

(A) 6067 —6071 (© 6071 (D) —6067

Cau 29. Hay chon phét biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sap tht tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan tir nhd
nhat
Theo Tién dé “Tinh chét sap thi tu tot”, tdp A = {n € Z | n*> = 4k + 2 véi k € Z ndo d6} c6 phan tit nhd
nhat
(C) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n> = 4k + 2 v6i k € N nao d6} c6 phan ti nhod
nhat
(D) Theo Tién dé “Tinh chat sap thir tu t6t”, tap A = {n € Z | n> = 4k + 1 v6ik € Z nao d6} c6 phan tir nhd
nhat

n
Cau 30. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 17 bing

i=0
quy nap.

noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) dung. That vay, khin =0,tacé ) 2" =2° =1va20*! —1 =1. Do do,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 4 2F 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 42k okl — gkl okl g (Gia thiét quy nap) (1)
=22 _1q. (Bién d6i dai s6) ()
Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

@ Chung minh nay la sai vi gia thiét quy nap khong chinh xac
Chung minh nay la sai vi & budc cd sd phai chiing minh P(1) ding
(C) Khong c6 gi sai trong chitng minh nay

(D) Chiing minh nay la sai vi dang thic (1) khong chinh xéac

Cau 31. Céc s6 hang cua day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,—2 (n>2)
a1 =1,a, =16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
@ V&i moi s6 nguyén duong n, a, < 2-3" Véi moi s6 nguyén duong n, a, < 5-2"
(©) Véi moi s6 nguyén duong 1, a, < 4" (D) V6i moi s6 nguyén duong 1, a, < n
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Cau 32. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =max{a, >+ a,_3,a, 1} (n>23)
ap=0,a1 =1,ap =3,a3 =4

Gia tri ctia a7 la bao nhiéu?
@) 10 11 ©7 (D) 8

Cau 33. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) PAu tién ta chiing minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
Pau tién ta chitng minh P(0) va P(1) la ding. Tiép d6, ta chitng minh P(k) — P(k + 2) ding véi moi sb
nguyénk > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(D) Dau tién ta chiing minh P(0) ding. Tiép d6, gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung

Céu 34. Tap hop S c6 chira cc chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chubi réng A € S. (Chubi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc cd s6 va mot 1an &p dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@) 01 0 ©1 (D) 0101

Cau 35. Gia st t6i da thay mot cudc didéu hanh ctia 100 con ngya va méi khi toi thly mot con ngra mau trang, con
ngua tiép theo va con ngua trude d6 cling c6 mau trang. Ban cAn thong tin bé sung toi thiéu nao dé cé thé suy ra rang
tat ca cdc con ngua déu cé mau trang?

(A) Con ngya dau tién c6 mau trang

[t nhat mot con ngua c6 mau trang

(C) Ca hai con ngua dau tién va cubdi cling c6 mau trang

Con ngua cubi cling c6 mau trang

Cau 36. Doan gia ma sau c6 dau vao la mot day ay, ay, . . ., 4, gom n sO nguyén va mot sO nguyén x.

fori:=1to10do
if a; < x then
return True
return False

Hay chon déanh gia t6t nhat c6 thé vé thdi gian chay trong trudng hgp xau nhat ctia doan gia ma trén.
@ o(r*) O(1) © o(n?) @ O(n)

Cau 37. Cho hé thirc truy héi c6 dang f(n) = 12f(n/12) + 10n. Theo Dinh Iy thy (Master Theorem) thi danh gia nao
sau day la chinh xac nhat?
@ Khong ép dung dugc Dinh ly tho véi hé thuac da cho

f(n nlogn)
f (—10n/11)
@ f(n) = O(ﬂ)

Céau 38. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 vdi x du 16n. (Nghia 13, ton tai xo € R sao cho
f(x)

¢(x) # 0 v6i moi x > xj.) Néu 11_r>n ) = oo thi két ludn nao sau day la ding?
X—00

@) f(x)1a O(g(x)) ®) g(x)1a O(f(x)) © f(x)1a ©(g(x)) @ f(x)lao(g(x))

Trang 6/8 - Ma deé thi 011



Cau 39. Sap xép cac tap hop sau sao cho méi tap 1a tp con cta tap tiép theo.

O(n* +logn),O((logn)™),0(7),0(V2lglogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap an duang.

®) O(7),0(v28"08"), O(log(n) — loglog(i)), O(n*log n), O(n* + log n), O((log n)"), O(3")
® O(7),0(log(n) — loglog()), O(V2'%8%8"), O(n? +log n), O(n* log n), O((log n)"), O(3")
© 0(7),0(v2'%8%8"), O(log(n) — loglog(n)), O(n” + log n), O(n*log n), O((log n)"), O(3")
@) O(7),0(v2"88"), O(log(n) — loglog(n)), O(n* +logn), O(n*logn), 0(3"), O((log n)")

Cau 40. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day la chinh xac nhat?
® f(n) = O(nlogn)
(B) Khéng ap dung dugc Dinh ly thg véi hé thie da cho
= O(n2%)

© f(n)=0
@) f(n) =O(n)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(B)
14.D)
15.(D)

16.(D)
17.(B)

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN
18.(B)
20.(A)
21.(C)

oy

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025
000——-

Dé sb: 011
30.(A) 36.(B)
31.(0) 37.(B)
32.(B)
33.0) 38.(B)
34.(A) 39.D)
35.(B) 40.(0)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 012
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Néu nhu ban muén chiung minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a sé nguyén chan”

bang cach chitng minh tryc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2kvéikeZ ®n+4=2kvéikeZ
©n+3=2k+1véikeZ D) n+4=2k+1véikeZ

Cau 02. Cho p, g, var la cac ménh dé sau:

p = “Tau den muon.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thirc 16gic m6 td ménh dé phic hop sau:

“Néu tau dén diing gi hodc gidm dbc dén muon thi Tudn dén cong ty trudc gidm doc.”

@ r— (-pV-g) ® (prg)Vy © (prg) —q © ~(pAg) —r

Cau 03. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién r?mg “voi
hai s6 bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi sé tha hai cung la mot sO
duong”?

@A) YmVn (((m>0)A(n>m)) — (n>0)) Vm3n ((m >0) — ((n>0)A(n>m)))

© VmVn ((m > 0) A (n > m)) (D) Vm3n ((m > 0) — (n > 0))

Cau 04. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mbi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@A) 3xTy3z (P(x,y) AP(x,2) A (y = 2)) Ix3y3z (P(x,y) ANP(x,2) A (y # z))

(© IxIyIz (P(x,y) AP(x,2) A (x = 2)) (D) Ix3yVz (P(x,y) A P(x,z) A (y # 2))
Cau 05. Gid st bién x xac dinh trén mién D nao do. Phat biéu nao sau day la ding?

@A) Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)

Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)

(©) Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)

Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung

Cau 06. Gid st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day 1a dung?
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@) 3x (P(x) AQ(x)) = Ix P(x) A Ix Q(x)

Khéng c6 phét biéu nao trong ba phat biéu con lai la ding
Jx (P(x) VQ(x)) = Ix P(x) V Ix Q(x)
@ Vx( ( ) < Q(x)) = Vx P(x) < Vx Q(x)

Cau 07. 3 mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luén néi ddi. Alice va
Peter 1a hai cu dan sdng trén déo.
e Alice néi: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”
e Peter noéi: “Alice ludén noi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Peter néi that va Alice n6i doi Ca Alice va Peter déu néi dbi
(©) Alice néi that va Peter néi dbi (D) Ca Alice va Peter déu néi that

Cau 08. V&i mot sb thuc x bat ky, mot sb thuc y duoc goi la nghich dio nhin (multiplicative inverse) cta x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@ 3x ((x #0) = y (xy =1)) ®) Vx ((x #0) = Ty (xy = 1))

© 3 ((x#0) = Wy (xy =1)) @) v ((x #0) = ¥y (xy =1))
Cau 09. Trong rat nhiéu ngodn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong iing thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu co gia tri True. Do do, trén thuc té, chiung

ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngk 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong véi diéu kién trong ci phdp if x + y + z - x*y — x*kz - y*z +
xxy*z ...?7

@A) xAyAz B xoydz ©xVyvz (D) ~(x Ay Az)

Cau 10. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
JxJy (P(x, Tudn) A P(y, Tuén))

(©) IxTy (P(x, Tun) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

(D) 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

Cau 11. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac 6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1 == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngtt 1ap trinh (bao g6m Python), bat ky thit gi khac False (hay ndi cach khac, bat ky thu gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.

Gia st x va y 1a cac bién Boole trong mot ngon ngt 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?

@A) xVy B x<y ©xay D) x Ny

Cau 12. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1 hai cu dan sbéng trén ddo.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”
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Ai ludn néi that va ai ludén néi déi?
(A) Peter néi that va Alice néi dbi Ca Alice va Peter déu ndi that
(©) Ca Alice va Peter déu néi d6i @ Alice n6i that va Peter néi dbi

Cau 13. Gia st ban muén chitng minh ménh dé sau:
“V6i moi n € Z, néu n la mot s nguyén khong am thin < n®.”

Phét biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép
Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé
(C) Ménh dé da cho la diing va c6 thé dugc ching minh dé nhét bang cach ching minh phan chiing
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chitng minh ménh dé phén dao

Cau 14. Voi céc s6 thuc x va y, sd y duoc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muén ching minh ri“mg “moi sb thuc c6 nghich dao cong”. Trong truong hop nay, nhirng lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3x Vy, trong d6 x va y xac dinh trén tap sb thuc R

Jx Jy, trong d6 x va y xac dinh trén tap s thuc R

(C) Vx Yy, trong d6 x va y xac dinh trén tap s6 thuc R

@ Vx Jdy, trong do6 x va y xac dinh trén tap sO thue R

Cau 15. Sau day la mot chiing minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé chiing minh nay.

1=2 (DPiéu phai chitng minh) (1)
&2=1 (Ddi xing) )
S142=2+1 (Cong theo vé (1) va (2)) 3)
&3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Ching minh nay 1a sai vi khong thé Iy luan rang (3) va (4) la twong duong
(C) Chitng minh nay 1a sai vi khong thé ly luan rang (2) va (3) la tuong duong
(D) Chiing minh nay la sai vi khong thé ly luan rang (1) va (2) la tuong duong

Cau 16. Co bao nhiéu tap hgp khac nhau dugc liét ké dudi day?

{0,{2},{{2}}, {{2}, {2} }}
@3 ® 4 ©2 @1

Cau 17. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

2,42}, ({21}, {12}, {2} }
@1 ®3 ©4 ©2
Cau 18. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?

@2 ® 4 ©1 @3

Cau 19. Nhac lai réng vditap A bat ky, tdp lity thira (power set) cua A, ky hiéu P(A), la tap hop tat ca cac tap con cda
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.
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@PA\ C P(A)\P(B) (B P(A)\P(B) C P(A\B)

© P(A (B) C P(A x B) (D) P(A x B) C P(A) x P(B)

Cau 20. Daya, =5,8,13,20,29,40,53,... (n > 1) thoéa man hé thuc truy hoi nao trong s6 cac hé thic sau?
@A a, =a,1+n%a; =5 ®a,=a, 1+2n—1,a, =5
©ayn=a,1+3n,a =5 D) a,=a, 1+na =5

Cau 21. Cho cip sb6 nhan {a,} v6i a; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cAp s6 nhan nay 1a bao
nhiéu?

@A) 1210 484 (©) 500 (D) 1044

Cau 22. Tinh gia tri ctia biéu thuc:
50

Y i(i+1)

i=1

(A) 43800 42525 (C) 43750 (D) 44200
Cau 23. Cap s cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién cta cip s6 cong nay 1a bao nhiéu?

@) 170 185 © 195 (D) 165

Cau 24. Gia tri ctia biéu thic sau 1a?

NIE
@) 102 101 (©) 100 (D) 103

Cau 25. Cho quanhé f C A x Bdinh nghiabdi f = {(n,\/|n|) | n € AN \/|n| € B} trong d6 A, B 1a cac tap con
ctia tap sb thuc R. Trong céc trudng hgp nao sau day thi f 1a mot ham tir A dén B?

@WA=B=2Z B A=B=N ©A=B=R D A=B=0Q

Cau 26. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong 4n diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.

i Mo

“Gia st voi s6 nguyén k > < nao do, P(j) ding voi moi j théa man 4 < j < k. Ta ching minh ¢ dung.”
@) O1as, #1aPlk+1) Olad, #1aP(k+1) (© Olad, #1aP(j+1) [ O1as, laP(j+1)

Cau 27. Gia st t6i da thay mot cudc didéu hanh ctia 100 con ngya va méi khi toi thly mot con ngwra mau trang, con
ngya tiép theo va con ngya trudc d6 cling c6 mau trang. Ban can thong tin bo sung toi thiéu nao dé co thé suy ra rang
tat cd cac con ngua déu c6 mau trang?

(A) Cé hai con ngua dau tién va cudi ciing c6 mau trang

Con ngua déu tién c6 mau tréng

(C) Con ngua cudi cting c6 mau trang
@ It nhat mot con ngua c6 mau trang

Cau 28. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n > 3)
ap=0,a1 =2,ap =4

Gia tri cta a6 la bao nhiéu?
@) 398 340 (C) 468 (D) 832

Céu 29. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:
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* Budc co s6: Chudi rong A € S. (Chudi réng la mot chudi khong chira bat ky ky tu nao)

* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?

@) 01 0101 ©1

Cau 30. Phuong an nao sau day khong thé sit dung dé chiig minh rang mot phat biéu P(n) ding véi moi s6

nguyén khong am n?

(A) PAu tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) diing véi s6 nguyén k > 0 nao d6 va chiing minh

P(k+1) cing dung
Dau tién ta chiing minh P(

dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0

0)
(C) Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(D) Dau tién ta ching minh P(0) va P(1) 1a ding. Tiép d6, ta ching minh P(k) — P(k + 2) dting v6i moi s6

nguyén k > 0

n
Cau 31. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) °2' = 2"*! — 1”7 bing

quy nap.

i=0

i=0

i=0
P(0) dung.

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

no R
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
0 .
® Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 Z 21 =20 =1va20tl — 1 =1.Do do,

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 + - - - 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 .ok okl — okt okl g (Gia thiét quy nap) (5)
=22 _1q. (Bién d6i dai sb) (6)

@ Khong c6 gi sai trong chirng minh nay

Chting minh nay la sai vi dang thitc (5) khong chinh xéac

@ Chung minh nay la sai vi gia thiét quy nap khong chinh xac
Chung minh nay la sai vi & budce cd sd phai ching minh P(1) ding

Cau 32. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a, 1 +4a,> (n>2)
a = 1, ay = 16

Hay chon phat biéu dung trong s6 cac phat biéu sau vé gia tri ctia ay,.

(A) V6i moi s6 nguyén duong 1, a, < 5-2" Vé6i moi s6 nguyén duong 1, a, < n
(©) V6i moi s6 nguyén duong n, a, < 4" (D) V6i moi s6 nguyén duong n, a, < 2-3"

Cau 33. Hay chon phét biéu ding vé ching minh sau.
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Cho P(n) 1a phat biéu “n + 1 = n +2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 =k + 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia déng thiic trong budc quy nap
Chting minh nay sai béi vi phat biéu str dung trong gia thiét quy nap 1a sai

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chiing minh nay sai b&i vi khong c6 truong hop co s&

Cau 34. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) 1a phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chung minh P(1) dang. Thatvay,5-1 -5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao d6, P(j) ding véi moi j € N thtaman1 < j < k. Ta
ching minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k—1) —5) (Bién d6i dai sb) )
=2(0)-0 (Gia thiét quy nap) 8)
—0. )

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chiing minh nay sai vi gia thiét quy nap khong chinh xac

Chting minh nay sai vi dang thtic (7) & buéc quy nap khong chinh xac

(C) Chitng minh nay sai vi & budc co s phai ching minh ca P(1) va P(2) ding, nhung P(2) lai 1a ménh dé sai
Chirng minh nay sai vi & budc co s6 phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai

Cau 35. Hay chon phat biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € Z | n*> = 4k + 1v6ik € Z nao dé} 6 phan tir nhod

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n?> = 4k + 1 v6i k € N nao d6} c6 phan ti nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 2 véi k € Z nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € N | n?> = 4k + 2 v6i k € N nao d6} c6 phan ti nhé
nhat

Cau 36. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlogn)?, /nlog(n*),10", (n!)?, n* + n*®

Hay chon dép an dung.

@flog (nlogn)3 99+n98 100 10;1( )n,(w)z
B Vilogtr), (nlog . 9 %, 1%, (L5)", 107, (n1)?
© Vlog(n?), (nlogn)?, 1%, n* + s, (15)", 10", (n!)?
(D) (nlog n, v/nlog(), n%® +n%, n%, (15)", 10", (n!)?

Cau 37. Gia st m > 2van > 11ahai sé nguyén. Thoi gian chay trong truong hop xau nhét ctia doan gia ma sau 1a?
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a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon danh gia tot nhat c6 thé.
@) O(m) O(m - n) © O(n) © O(m +n)

Cau 38. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi ddnh gia nao sau
day 1a chinh xac nhat?

@) f(n) = O(n)

Khong ap dung dugc Dinh ly tho véi hé thie da cho

(© f(n) = O(nlogn)

@) f(n) = O(n**)

n
Cau 39. Ham COMPUTESUM sau c6 dau vao la mot s nguyén duong 1 va sé tra lai gia tri cia ) (i + 2)i%.
i=1

COMPUTESUM (n):
if n = 1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay <) bang biéu thitc nao dé COMPUTESUM(n) tré lai két qua mong mubn?
® (y+2)y* ® y+n ©y @ y+(n+2)n?

Cau 40. Sap xép cac tap hop sau sao cho méi tap la tp con ctia tap tiép theo.

O(n* +logn),0((logn)™),0(7),0(V2lglogn) O(3"),0(n?logn), O(log(n) — loglog(n))

Hay chon dap an dung.
() O(7),0(V2lglogn) O(log(n) — loglog(n)), O(n* +logn),O(n?logn),0(3"), O((logn)")
O(7),0(v/2l08leg"), O(log(n) — loglog(n)), O(n?logn), O(n? +logn),O((logn)™),O(3")
(© O(7),0(V2glogn) O(log(n) — loglog(n)), O(n* + logn), O(n?logn), O((logn)"), O(3")
(D) O(7),0(log(n) — loglog(n)), O(v2e8logn) O(n? +logn), O(n*logn),O((logn)"), 0(3")
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(A)
14.(D)

160

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

o
21.(A)

o

25.(C)
26.(A)
27.(D)
28.(D)

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025
000——-
Dé s6: 012
30.(0) 36.(B)
31(C) 37.(D)
32.(C) 38.D)
33.(D) :
34.D) 39.D)
35.(B) 40.(A)

29.(A)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 013
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Ddi xing) )
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. 4)

Do (4) dung, nén (1) cing dung.

(A) Ching minh nay 1a sai vi khong thé Iy luan rang (3) va (4) 1a twong duong

Chiing minh nay la sai vi khong thé bat dau tir diéu phai chitng minh

(C) Chiing minh nay la sai vi khong thé 1y luan rang (2) va (3) 1a tuong duong

Chiing minh nay 1a sai vi khong thé ly luan ré“mg (1) va (2) la twuong duong
Cau 02. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thi hai 16n hon s6 thit nhét, thi s6 thit hai cing 1a mot s6
duong”?

@A) Ym 3In ((m > 0) — (n>0)) B) VmVn ((m > 0) A (n > m))

© Vm3n((m>0) = ((n>0)A(n>m))) (D) VmVn ((m > 0) A (n>m)) = (n>0))

Cau 03. Néu nhu ban muén chiung minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a s6 nguyén chan”

bang cach ching minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1véikeZ ®n+4=2k+1véikeZ
©n+3=2kvéikeZ D) n+4=2kvéikeZ

Cau 04. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) cia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@ Vx ((x #0) = Jy (xy = 1)) B) Vx ((x #0) = Wy (xy = 1))
(© 3 ((x #£0) = Vy (xy = 1)) (D) 3x ((x #0) = Ty (xy = 1))

Cau 05. Gia st ban muén chitng minh ménh dé sau:

“V&i moi n € Z, néu n la mot s6 nguyén khong am thin < n3”
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Phét biéu nao sau day la dung?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
Ménh dé da cho la dung va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao
(C) Ménh dé da cho 1a ding va c6 thé duge ching minh dé nhét bang cach ching minh truc tiép
(D) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh phan ching

Cau 06. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khd thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. Vil <i<mn,goiX;laménh dé “Qubc gia C; dugc to bfing mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Cht y: Trong Toan r6i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé ciing
mau. Tuy nhién, cdu héi nay khong yéu cau kién thic vé do thi.)

@ A (Xi A=X;) V (=X A X)) A (Xi VX)) A (=X V =Xj)

(i,j): Ci va Cj ké nhau (i,7): Ci va Cj ké nhau
@ /\ (Xi V _\X]) N (ﬁxi V X]) @ /\ (Xi — _\X]') VAN (ﬁXi — X])
(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 07. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
céc 80 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do do, trén thuc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngit lap trinh (bao gobm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.

Gid st x va y 1a cac bién Boole trong mot ngon ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.

Biéu thtrc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?
@) x <y ® xAy ©xay D) xVy

Cau 08. Gia st ban mudn chitng minh phat biéu “Vé&i moi s6 thuc x, néu x> — 6x + 5 > 0 thi x > 5 hodc x < 17
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 < 0

Gia thiét: x2 — 6x + 5 > 0; Diéu can chiing minh: x > 5hodc x < 1

Cau 09. Voi cac sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muén ching minh réng “moi sb thuc c6 nghich ddo cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3x Yy, trong d6 x va y xac dinh trén tap sb thuc R

Vx Jdy, trong d6 x va y xac dinh trén tap s6 thuc R

(©) 3x Jy, trong d6 x va y xac dinh trén tap sb thuc R

Vx Yy, trong do6 x va y xac dinh trén tap sO thue R

Cau 10. Gid st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
@ Khong c6 phat biéu nao trong ba phat biéu con lai la dung
Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)

Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)
(D) Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
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Cau 11. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luon néi ddi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “Chinh xdc mot trong hai ngudi chung t6i luén néi déi.”
e Peter noi: “Alice ludén noi that.”
Ai ludn néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi that Peter n6i that va Alice néi d6i
(C) Alice néi that va Peter néi dbi @ Ca Alice va Peter déu néi doi
Cau 12. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.

Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tun) A x # y)

(©) 3x3y (P(x, Tudn) A P(y, Tun))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))

Cau 13. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) v6i cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngi lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngon ngtr 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong cti phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) xVvyvz B xAyAz ©xoydz (D) ~(x Ay Az)

Cau 14. O mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

e Alice néi: “It nhat mot trong hai ngudi chung t6i ludén noéi déi”

Ai ludn néi that va ai ludén néi déi?

(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu néi that
(C) Peter n6i that va Alice n6i dbi (D) Alice néi that va Peter néi déi

Cau 15. Cho p, g, var la cac ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thirc 16gic m6 td ménh dé phic hop sau:

“Néu tau dén diing git hodc gidm dbc dén muon thi Tudn dén cong ty trudc gidm doc.”

@ r— (=pVg) ® (prg)Va ©~(prg) —r © (prg)—4q
Cau 16. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P(A), 1a tap hop tat cd cac tap con ctia
A. Cho céc tap hgp A, B bat ky. Chon phat biéu dung trong sb cac phat biéu sau.

&) P(A\B) C P(A)\ P(B) PAXB)CP( ) x P(B)
(© P(A) x P(B) C P(A x B) (D) P(A B) C P(A\B)
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Cau 17. Biéu thuc nao la sai?
A oCo ® © C {2} © oc{o} D@ e

Cau 18. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{212}, {21}, {12}, {2} )}
@2 4 ©1 @3
Cau 19. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp sb cong nay 1a bao nhiéu?

(A) 185 165 (© 170 (D) 195
Cau 20. Cho cip s6 nhan {a,} v6i a; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cAp s6 nhan nay la bao
nhiéu?

@) 1210 500 (©) 1044 (D) 484

Cau 21. Cho quanhé f C A x Bdinhnghiabdi f = {(n,\/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

M A=B=N B A=B=R ©A=B=2Z D A=B=Q

Cau 22. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R1a quan hé tuong duong

R khéng la quan hé tuong duong vi n6 khong théa man tinh chat bac cau

(O R khong la quan hé tuong duong vi né khong thda man tinh chat d6i xing

R khong la quan hé tuong duong vi n6 khong thda man tinh chat phan xa

Cau 23. Cho cac ham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat bi€u nao sau day la dung?

(A) f 1a don anh va ddng thoi la toan dnh

f khong nhét thiét 1a don anh va khong nhét thiét la toan anh

(©) f khong nhét thiét 1a don 4nh nhung phai 1a toan anh

f 1a don anh nhung khong nhat thiét la toan anh
Cau 24. Chocicquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C
g

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f la toan anh nhung khong la don anh g o f la don anh nhung khéng la toan anh
(©) g o f1a don énh va la toan anh (D) g o f khong la toan dnh va khong la don dnh

Cau 25. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap s6 cong nay 1a bao nhiéu?
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@2 4 ©1 @3
Cau 26. Tap hop S c6 chita cc chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:

* Budc co s6: Chubi réng A € S. (Chudi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc cd s6 va mot lan ap dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@1 01 ©0 (D) 0101

Cau 27. Phuong an nao sau day khong thé sit dung dé chirng minh rang mot phat biéu P(n) ding véi moi s6
nguyén khong am n?
(A) PAu tién ta chiing minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
DAu tién ta chitng minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C) Dau tién ta chiing minh P(0) va P(1) la dung. Tiép d6, ta chiing minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
(D) PAu tién ta chiing minh P(0) dung. Tiép d9, gia thiét P(k) dung véi s6 nguyén k > 0 nao d6 va ching minh
P(k+ 1) cing dung

Cau 28. Céc s6 hang cta day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap = O,a1 = 2,&2 =4

Gia tri cia ag la bao nhiéu?

@A) 398 340 (©) 468 (D) 832

n
Cau 29. Hay chon phét biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) - 2" = 2"l 17 bang

quy nap. =0

no N
Goi P(n) 1a phat biéu ) ~2' = 2"l 1. Ta chitng minh “Vn € IN P(1)” bang quy nap.
i=0

O .
* Budc co s0: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 E 21 =20 =1va20t1 — 1 =1.Do do6,
i=0
P(0) dung.

* Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - +2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 + - - . 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 . g2k okl gkl okl (Gia thiét quy nap) (5)
=22 _ 1. (Bién déi dai sb) (6)

Vay P(k+ 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi gia thiét quy nap khong chinh xac
Chung minh nay la sai vi & budc cd sd phai ching minh P(1) ding
(C) Chiing minh nay 1a sai vi dang thic (5) khong chinh xac

(D) Khong c6 gi sai trong chiing minh nay
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Cau 30. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit ty tot” (Well-ordering
principle).

(A) Theo Tién dé “Tinh chét sap tht tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan tir nhd

nhat

Theo Tién dé “Tinh chat sdp thi tu t6t”, tap A = {n € Z | n?> = 4k + 2 v6i k € Z nao d6} c6 phan tir nhd
nhat

(C) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 1 v6i k € Z nao d6} c6 phan ti nhé
nhat

(D) Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € N | n?> = 4k +2 v6i k € N nao d6} c6 phan ti nhé
nhat

Cau 31. Cac s hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{a,_»+ay_3,a,-1} (n>23)
ap = 0,611 = 1,(12 = 3,613 =4

Gia tri cta ay la bao nhiéu?
@8 10 ©7 (D) 11

Cau 32. Hay chon phét biéu ding vé ching minh sau.

Cho P(n) la phat biéu “n + 1 = n + 2”. Ta ching minh P(n) dting v6i moi s6 nguyén khong am n. Gia st
P(k) ding véi s6 nguyén khong am k nao d6, nghia la k + 1 = k + 2. Ta ching minh P(k + 1) ciing dung.
That vay, thém 1 vao hai vé ctia déng thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) ding v&i moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi phat biéu sit dung trong gia thiét quy nap la sai

Chting minh nay sai béi vi ta khong thé thém 1 vao ca hai vé cia dang thitc trong buéc quy nap
© Chung minh nay sai boi vi khong c6 truong hop co s

(D) Khong c6 gi sai trong chiing minh nay

Cau 33. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp = —2ay, 1 —a,—o (n>2)
a; = 1, ay = 2
Gia tri ctia aygps5 la bao nhiéu?
A) 6067 —6067 (© 6071 (D) —6071
noo .
Cau 34. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién n, } " 2" = 2"*! — 17 bing

quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 @)
Thém —2%*+1 vao ca hai vé ctia (7), ta ¢6
204 g2k =kl g (8)
Theo gia thiét quy nap, (8) dting, va do d6 (7) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay 1a sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di ching minh P(k)
Khong c6 gi sai trong chirng minh nay

(C) Chitng minh nay 1a sai vi § budc co s& phai chitng minh P(1) ding

(D) Chiing minh nay la sai vi & buéc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6

Cau 35. Hay chon phat biéu ding vé chiing minh bang quy nap manh ctia ménh dé “Véi moi s6 ty nhién 7, ta ¢6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s6: Ta ching minh P(1) ding. That vay,5-1—5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5) — (5(k—1) — 5) (Bién déi dai sb) )
=2(0)—-0 (Gia thiét quy nap) (10)
— 0. (11)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.

(A) Chitng minh nay sai vi dang thtic (9) & budc quy nap khong chinh xac

Ching minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chiing minh nay sai vi & budc co s& phai chiing minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai

Chting minh nay sai vi & budc co s& phai chirng minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
Cau 36. Cho hé thuc truy hoi c6 dang f(n) = 12f(n/12) + 10n. Theo Dinh Iy thy (Master Theorem) thi danh gia nao
sau day la chinh xac nhat?

@) f(n) = O(-10n/11)

f(n) =

Khon ap dung dugc Dinh ly thg véi hé thuc da cho
g P & y
D) f(n) = O(nlogn)
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Cau 37. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.

(1.5)", 1'%, (nlogn)?, v/nlog(n*),10", (n!)?, n* + n*

Hay chon dap 4n dung.

@® Vilog(?), (nlog n)*,n'™, 1% + %, (15", 10", (n!)
®) (nlogn)?, \/nlog(n?),n” +n’, n'®, (15)",10", (n!)?
© vnlog(n?), (nlogn)’, n®® +n, mi® 10 (15" (n!)?
D) Vitlog(n2), (nlog )2, n% + %, n%, (15)", 107, (n!)?

Cau 38. Ham nao sau day khong la Q(nz)?

() nlogn + 3n? ®) n! (©) nlogn +3loglogn @2”
Cau 39. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day la chinh xac nhat?

(A) Khong dp dung duge Dinh ly thg véi hé thirc da cho

f(n) =0(n)

© f(n) = O(n**)

@) f(n) = O(nlogn)
Cau 40. Cho hé thic truy hoi c6 dang f(n) = af (n/b) + cn‘ trong dén = b véi k € Z* nao do,a,b € Z,a > 1va
b>1cdeR,c>0vad>0.Giast f(1) = 1. Gid st cac muc trong cay dé quy dugc danh sb 1an lugt theo thit tu

0,1,..., Lt mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 1a (chi c6 cac nut tng véi f(1)). Gid tri cua L 1a?

@) log, n log,, n © b* D) a*
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 014
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Vi cac s6 thuc x va y, sé y dugce goi 1a nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

@ Vx Jdy, trong do6 x va y xac dinh trén tap s6 thue R

Vx Vy, trong d6 x va y xéac dinh trén tap sb thuc R

(C©) IxVy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 02. Gié st mién xac dinh ctia cc bién la tap hgp tat cd moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién la
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

3xJy (P(x, Tuan) A P(y, Tudn) A x 7é y AVz(P(z,Tudn) — (z=yVz =x)))
(©) IxTy (P(x, Tuén) A P(y, Tudn) A x # y)

(D) IxTy (P(x, Tudn) A P(y, Tudn))

Cau 03. Gié st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?

@A) Vx (P v Q(x)) =VxP(x) VVxQ(x)

Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
(© Khong CO phat biéu nao trong ba phat biéu con lai la ding
(D) Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)

Cau 04. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) cia x néu xy = 1.
Biéu thirc nao sau day thé hién r.’?mg “Moi s6 thuc khéc khong c6 mét nghich ddo nhan”?

@) Vx ((x #0) = Jy (xy = 1)) ® Vx ((x #0) = Yy (xy = 1))

© 3 ((x#0) = Wy (xy =1)) @ 3 ((x #£0) = Iy (xy =1))

Cau 05. Gié st bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?

@) Vx (P(x) AQ(x)) = (V2 P(x)) A (Vx Q(x)) (®) Vx (P(x) vV Q(x)) # (Vx P(x)) V (Vx Q(x))

© Vx (P(x) v Q(x)) = (Vx P(x)) V (Vx Q) =T (D) ( VXP )) (VxQ(x)) = Vx (P(x) VQ(x)) =T

Cau 06. Gia st bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day 1a ding?

@A) 3x (P(x) AQ(x)) = Ix P(x) A Ix Q(x)

Khéng c6 phét biéu nao trong ba phat biéu con lai la ding
Jx (P(x) V Q(x)) = Ix P(x) V Ix Q(x)
Vx( ( x) <> Q(x)) = VxP(x) < VxQ(x)

Cau 07. Néu nhu ban mu6n chiing minh ménh dé
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“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a sé nguyén chan”

béng cach ching minh tryc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2kvéikeZ ®n+3=2k+1véikeZ
©n+3=2kvéikeZ D) n+4=2k+1véikeZ

Cau 08. Mot bin dé (map) M 1a mot tap hop gém n quéc gia Cy,...,Cy,, cung véi mo ta ve qué)c gia C; nao ke véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban co vua c6 moét cach t6 mau kha thi véi 2 mau den va tréng.)

Cho hai mau den va tréng. Vil <i<mn,goiX;laménh dé “Quobc gia C; dugc to béng mau den trong ban do M”.
Biéu thiic nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban dé M”?

(Chi y: Trong Toan i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thitc vé do thi.)

@ N (Xi VX)) A (=X V —X)) A (Xi A X))V (=X A X))

(i, j): Ci va C; ké nhau (i,j): Ci va Cj ké nhau
@ /\ (Xi — —|X]) A (_‘Xi — X]) @ /\ (Xi V —|X]) N (—|Xi \ X])
(i,j): Ci va Cj ké nhau (i,7): Ci va Cj ké nhau

Cau 09. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x la ban cta y”. Hay chon biéu thirc tuong duong vdi ménh dé “Co chinh xac moét sinh vién
la ban ctia Tuan”.

(A) 3x P(x, Tuan) / / JIxVy (P(x, Tu;fm) A ((y # x) = —P(y, Tuér})))
(© 3IxVy (P(x, Tudn) A —P(y, Tuén)) (D) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuan)))

Cau 10. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hodc la ludén néi that hodc 1a luén néi ddi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice n6i: “It nhat mot trong hai ngudi chiing t6i lun néi déi.”

Ai ludn néi that va ai luén néi dbi?
(A) Alice néi that va Peter n6i doi Ca Alice va Peter déu néi dbi
(C) Peter n6i that va Alice n6i dbi @ Ca Alice va Peter déu noi that

Cau 11. Sau day la mot chiing minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé chiing minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Ddi xing) (2)
S1+42=2+1 (Cong theo vé (1) va (2)) 3)
& 3=23. 4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé 1y luan rang (1) va (2) la twong duong
Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai chiing minh

(C) Chiing minh nay la sai vi khong thé 1y luan rang (3) va (4) la tuong duong
(D) Chiing minh nay la sai vi khong thé ly luan rang (2) va (3) la tuong duong
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Cau 12. Trong rat nhiéu ngdén ngt 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
cu tha gi khac 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong cti phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) ~(x Ay Az) B xVyVz © xAyAz D x®ydz

Cau 13. Gid st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cting 1a mot s6
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) Vm¥n (((m>0)A(n>m)) — (n>0))

© VmV¥n ((m > 0) A (n > m)) (D) Vm3n ((m > 0) — (n > 0))

Cau 14. Cho p, g, var la cdc ménh dé sau:

p = “Tau den muodn.”
g = “Gidm doc den dung gio.”
r = “Tuan den cong ty trudc gidam doc.”

Hay chon biéu thirc 16gic m6 td ménh dé phuc hop sau:

“Néu tau dén dung gid hodc giam ddc dén mudn thi Tuin dén cong ty trude gidm doc.”

@ ~(pAg) =1 ® (pAg)—q ©r— (=pV-y) © (prg) Ve
Cau 15. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thyc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can chitng minh 1a gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 < 0

Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

(C) Gia thiét: x2 — 6x + 5 > 0; Diéu can chiing minh: x > 5hodc x < 1

Gia thiét: x > 5 hodc x < 1; Biéu can ching minh: x2—6x+5>0

Cau 16. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{2,{2},{{2}}, {{2}, {2} }}
@3 4 ©2 @1

Cau 17. Nhac lai rang véi tap A bt ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.

@) P(A)\'P(B) C P(A\B) ® P(A\B) C P(A)\P(B)
(© P(A x B) CP(A) x P(B) (D) P(A) x P(B) C P(A x B)

Cau 18. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp s6 cong nay 1a bao nhiéu?
@) 170 195 (© 165 (D) 185

Cau 19. Tinh gia tri cia biéu thuc:
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(A) 43750 43800 (C) 44200 (D) 42525

Cau 20. Daya, =5,8,13,20,29,40,53,... (n > 1) théa man hé thuc truy hoi nao trong s6 cac hé thic sau?
@A) a,=a,1+n%a; =5 ® ay=a,1+2n—1,a; =5
©ayn=a,1+3n,a =5 D) ay=a, 1+na =5

Cau 21. Biéu thic nao la sai?
@ o€ {0} BOCO ©0ew (D) @ C {®}

Cau 22. Gia tri ctia biéu thic sau 1a?

=]

g

100 2
[1x
n=0k=n
@) 100 103 (© 102 (D) 101

Cau 23. Cho cacham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat bi€u nao sau day la dung?

(A) f 1a don anh va dong thoi la toan dnh

f khong nhét thiét la don anh va khong nhat thiét 1a toan anh

(©) f khong nhét thiét 1a don anh nhung phai la toan anh

f 1a don anh nhung khong nhat thiét la toan anh

Cau 24. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sb6 cong nay la bao nhiéu?
@3 : ©1 @4

Cau 25. Cho quanhé f C A x B dinhnghiabdi f = {(n,\/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

MWA=B=2Z B A=B=N ©A=B=R D A=B=Q

Cau 26. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sap thit tu tot”, tap A = {n € N | n? = 4k +2 v6i k € N nao d6} c6 phan tir nhd

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n*> = 4k + 1 v6i k € N nao d6} c6 phan tir nho
nhat

(C) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 1 v6i k € Z nao d6} c6 phan ti nhé
nhat

(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tip A = {n € Z | n* = 4k + 2 v6i k € Z nao d6} c6 phan tit nhd
nhat

Cau 27. Tap hop S c6 chira cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:
* Budc co s6: Chubi réng A € S. (Chubi rdng 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung budc dé quy, cac chubi nhi phan nao sau day chac chan thudc S?
@) 0101 0 ©1 (D) 01

n
Cau 28. Hay chon phat biéu diing vé chitng minh sau ctia ménh dé “V&i moi s6 ty nhién n, ) ©2' = 2" — 1” bang

i=0
quy nap.
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 (5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
204 2= g, (6)
Theo gia thiét quy nap, (6) dting, va do d6 (5) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6
Chirng minh nay 1a sai vi & budc quy nap khong thé xuat phét tir P(k + 1) va di chiing minh P(k)
(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay 1a sai vi & buéc co s phéi chitng minh P(1) ding

Cau 29. Gia st ban str dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can ching minh trong budc quy nap bé“mg cach thay cac ky tu { va ¢ b.’?mg cac biéu thic pht hgp.
“Gid st v6i s6 nguyén k > <> nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@ Olad, #laPk+1) ® Olas, #laP(j+1) (© <Olas #laP(k+1) (D) <$lad, #laP(j+1)
Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay = —2a,_1—ay—o (n>2)
a = 1, ay = 2

Gia tri ctia apqp5 1a bao nhiéu?
@A) —6071 6067 (© 6071 (D) —6067

Cau 31. Céc s6 hang cia day {a,} duge dinh nghia mot cach dé quy nhu sau:
{an =4a,_1 —3a,_3 (n>3)

ap = O,a1 :2,L12 =4

Gia tri cia ag la bao nhiéu?
(A) 468 832 (©) 340 (D) 398

Cau 32. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n —5 = 0” dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.

* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) @)
=2(0)-0 (Gia thiét quy nap) 8)
-0 )

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chitng minh nay sai vi & budc co s& phai chiing minh ca P(1) va P(2) ding, nhung P(2) lai 1a ménh dé sai
Chting minh nay sai vi & budc co s& phai ching minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
© Chitng minh nay sai vi gia thiét quy nap khong chinh xac

(D) Chitng minh nay sai vi dang thiic (7) & budc quy nap khong chinh xac

n
Cau 33. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) 2" = 2"l 17 bang
quy nap. =0

no N
Goi P(n) 1a phat biéu ) ~2' = 2"l 1. Ta chitng minh “Vn € N P(1)” bang quy nap.
i=0

0 .
® Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta ¢6 Z 21 =20 =1va20tl — 1 =1.Do do,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) ding v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 4 - - - 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 .. g2k okl — okl okl (Gi4 thiét quy nap) (10)
=22 _1q, (Bién d6i dai sb) (11)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding
Chiing minh nay 1a sai vi dang thiic (10) khong chinh xéac

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chiing minh nay 1a sai vi gia thiét quy nap khong chinh xac

Cau 34. Phuong an nao sau day khong thé st dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Pau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) dting véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
DAu tién ta chirng minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C) Dau tién ta chiing minh P(0) va P(1) la dung. Tiép d6, ta chiing minh P(k) — P(k +2) ding véi moi sb
nguyén k > 0
(D) PAu tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0
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Cau 35. Hay chon phat biéu ding vé chiing minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chitng minh P(n) diing véi moi s6 nguyén khong am n. Gia st
P(k) dung vdi s6 nguyén khong &m k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé clia déng thuck+1=k+2,tacék+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) ding v&i moi s6 nguyén khong am 7.

(A) Khéng c6 gi sai trong chiing minh nay

Chiing minh nay sai bdi vi khong c6 truong hop co s&

(C) Chitng minh nay sai béi vi ta khong thé thém 1 vao cé hai vé ctia dang thtic trong budc quy nap
(D) Chiing minh nay sai b&i vi phét biéu str dung trong gia thiét quy nap la sai

Cau 36. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day 1a chinh xac nhat?

@ f(n) = O(nlogn)
f(n) = O(n>>)
@ Khong ap dung dugc Dinh ly thg véi hé thire da cho

®©) f(n) = O(n)
Cau 37. Ham nao sau day khong la Q(n?)?
@) n! (B) nlogn + 3n? (© nlogn +3loglogn (D) 2"

Cau 38. Gid st m > 2 van > 11ahai s nguyén. Thoi gian chay trong truong hgp xau nhat ctia doan gid ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.

@) O(m - n) O(m) © O(n) D O(m +n)
Cau 39. Day Fibonacci { f,} la day dugc dinh nghia mét cach dé quy nhusau: fo =0, f1 =1,va fy = fr1+ fr»
(¢ > 2). Ta cling goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, voi
¢ > 0 nao d6. Thai gian chay trong trudng hgp xau nhét ctia thuat toan FIBMERGESORT 1a?

MERGE(A[1l...n],m):
((Trén hai mang A[1...m] va Alm+1...n]))
i=1Lj=m+1
for k:=1tondo
if j > n then
Bk :=Ali];i:=i+1
else if i > m then
Blk] := Aljl;j=j+1
else if Afi] < A[j] then
Blk] := Ali];i:=i+1
else
Blk]:=Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

FIBMERGESORT (A1 ...n]):
((S3p xép trén day A[1...n], vdin = f;))
ifn>1
m := fy_1 ((Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[1...n],m) {Trén hai mang con))

Hay chon danh gia tot nhat c6 thé.
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@ O(tfr) o(£2) © O(t10g () D O(frlog!)

Cau 40. Cho hé thuc truy hoi c6 dang f(n) = 12f (n/12) + 10n. Theo Dinh lj thgy (Master Theorem) thi ddnh gia nao
sau day lél Chinh xac nhat?

@) f(n —10n/11)
B Khong ap dung dugc Dinh ly tho voi hé thire da cho

f (n)
@ f(n) = O(TllOgn)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 015
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day la ding?
(A) Khong c6 phét biéu nao trong ba phét biéu con lai 1a ding
Vx (P(x) = Q(x)) =VxP(x) — Vx Q(x)
Vx (P(x) VvV Q(x)) =VxP(x)V VxQ(x)
(D) Vx (P(x) A Q(x)) = Vx P(x) A Vx Q(x)

Cau 02. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludn néi that hodc 1a ludn néi déi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

¢ Alice néi: “Chinh xac mot trong hai ngudi chiing t6i luén néi déi.”

e Peter noi: “Alice luén néi that.”

Ai luén néi that va ai ludén néi déi?
@ Peter noéi that va Alice néi doi Alice néi that va Peter néi doi
(C) Ca Alice va Peter déu noéi that @ Ca Alice va Peter déu néi dbi

Cau 03. Gia st ban mudn chiing minh ménh dé sau:

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”
Phét biéu nao sau day la dung?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
Ménh dé da cho la dung va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép
(C) Ménh dé da cho la diing va c6 thé dugc chiing minh dé nhét bang cach ching minh phan chiing
(D) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhét bang cach chiing minh ménh dé phan dao

Cau 04. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vidunhu if 2 then X else Ysé chay va thuc hién X.
Gid st x va y la cac bién Boole trong mot ngon ngit 1ap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.
Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@ xvy ® x Ay ©xey @ xoy
Cau 05. Voi cac sb thuc x va y, sb y duoc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mudn ching minh r.?mg “moi sb thuc c6 nghich ddo cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?
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(A) 3xVy, trong d6 x va y xac dinh trén tap s6 thuc R
Vx Vy, trong d6 x va y xac dinh trén tap s6 thuc R
(©) Ix Jy, trong d6 x va y xac dinh trén tap s6 thuc R
(D) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Cau 06. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhét hai sinh vién la
ban ctia Tudn”.

(A) 3xTy (P(x, Tudn) A P(y, Tudn) A x # )

JxTJy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(©) 3x3y (P(x, Tudn) A P(y, Tudn))

JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

Cau 07. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) v6i cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuong tng lan luot véi 1 (hodc bat
cu thit gi khéc 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z — x*y - x*z - y*z +
xxy*z . ..7

@) ~(x Ay Nz) ® xAyAz ©Oxdydz D) xVyVz

Cau 08. Néu nhu ban muén chung minh ménh dé
“V&i moin € Z, néu n + 3 1a s6 nguyén 1¢ thi n + 4 1a sé nguyén chan”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chirng minh ctia ban?
A n+3=2kvéikecZ ®n+4=2k+1véikeZ
©n+4=2kvéikeZ D) n+3=2k+1véikeZ

Cau 09. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat ca moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia st cac bién trong méi ménh dé déu xac dinh trén tap hop tat c& moi nguoi.

@ 3x3y3z (P(x,y) A P(x,2) A (y # 2)) Sz (P(x,y) A P(x,2) A (y # 2))

(© IxIyIz (P(x,y) AP(x,2) A (y = 2)) (D) 3x3yFz (P(x,y) A P(x,2) A (x = 2))

Cau 10. Mot bin do (map) M 1a mot tap hop gdm n quoc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cj nao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6i1 < i < n,goi X; laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khéng yéu cau kién thirc vé do thi.)

@ N (Xi VX)) A (=X V —X)) A (Xi VX)) A (-X VX))

(i,j): Ci va C; ké nhau (i,j): C; va Cj ké nhau
@ /\ (Xi - _‘X]) N (_'Xi - X]) @ /\ (Xi A _'X]) V (_\Xi N X])
(i,7): Cj va Cj ké nhau (i,j): Ci va Cj ké nhau
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Cau 11. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x > 5 hodc x < 1; Diéu can chiing minh: % — 6x +5 > 0

Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

@ Gia thiét: x < 5va x > 1; DBiéu can ching minh: x> —6x+5>0

(D) Gia thiét: x> — 6x + 5 > 0; Diéu can chiing minh: x > 5 hodc x < 1

Cau 12. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@ 3 ((x #£0) = Yy (g = 1)) ®) Vx ((x #0) = Iy (xy = 1))

© Vx ((x #0) = Vy (xy = 1)) @ I ((x #0) = 3y (xy = 1))
Cau 13. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban ctia y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) A =P(y, Tuén)) Jx P(x, Tuan)

(© IxVy (P(x,Tuén) A ((y # x) — —P(y, Tudn))) (D) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tun)))

Cau 14. Cho p, g, var la cdc ménh dé sau:
p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gid hodc giam doc dén muodn thi Tuin dén cong ty trude gidm doc.”

@ —(pAq) —r ® (prg) — 4 ©r— (=pV-g) ® (pAg) VY

Cau 15. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Do6i xung) 2)
S14+2=2+1 (Cong theo vé (1) va (2)) (3)
<& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong
(C) Chiing minh nay 1a sai vi khong thé ly luan rang (2) va (3) la tuong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong

Cau 16. Nhac lai rang vdi tap A bt ky, tdp liy thita (power set) cia A, ky hiéu P (A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phét biéu sau.

&) P(A\B) C P(A)\ P(B) (B) P(A x B) C P(A) x P(B)

(© P(A) x P(B) C P(A x B) @) P(A)\ P(B) C P(A\B)

Cau 17. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?
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12,12}, {121}, 12}, {2} }}

@1 3 ©4 op:
Cau 18. Cho cip sd nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

() 500 1210 (C) 484 (D) 1044
Cau19. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp s6 cong nay 1a bao nhiéu?

A) 185 165 (© 170 (D) 195
Cau 20. Day a, = 5,8,13,20,29,40,53,... (n > 1) théa man hé thic truy hoi nao trong s6 cac hé thic sau?

@an:an,l—l—nz,ul:S un:an,1+2n—1,a1:5

@an:an_1+3n,a1:5 @an:an_1+n,a1:5
Cau 21. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong la quan hé tuong duong vi né khong théa man tinh chat bac cau

R 1a quan hé tuong duong

(C©) R khong 1a quan hé tuong duong vi né khong thda man tinh chat phan xa

(D) R khong la quan hé tuong duong vi né khong thoa man tinh chat dbi xing

Cau 22. Chocicquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don énh va 1a toan anh g o f khong la toan anh va khong 1a don anh
(©) g o f 1a toan anh nhung khong la don anh @ g o f la don anh nhung khong la toan danh
Cau23. Taphop S = Z N {x € R | x292* — 4x2022 4 2x2 — 8 < 0} c6 bao nhiéu tap con thuc sy?
@) 32 28 (© 37 (D) 31
Céu 24. Tinh gia tri cta biéu thuc:
50

Y i(i+1)

i=1

(A) 43750 44200 (C) 43800 (D) 42525

Cau 25. Biéu thic nao la sai?

ONKXX B © € {®} ©ocCco (D) @ C {2}
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Cau 26. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong 4n diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.

“Gid st v6i s6 nguyén k > <> nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@) O1as, #1aP(k+1) Olad, #1aP(k+1) (© Olad, #1aP(j+1) D) O1as, #1aP(j+1)

Cau 27. Hay chon phat biéu ding vé chiing minh sau.

Cho P(n) la phéat biéu “n + 1 = n 4 2”. Ta chiing minh P(n) dting vdi moi s6 nguyén khong am n. Gia su
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+1 =k + 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thtic trong budc quy nap
Khong cé gi sai trong chirng minh nay

(C) Chitng minh nay sai béi vi phét biéu sir dung trong gia thiét quy nap la sai

Chung minh nay sai boi vi khong c6 truong hop co s

Cau 28. Céc s6 hang cua day {a,} dugce dinh nghia mot cach dé quy nhu sau:

a, = max{a, >+ ay,_3,a,-1} (n>23)
ap = 0,6!1 = 1,612 = 3,513 =4

Gia tri ctia ay la bao nhiéu?

@ 11 ®) 7 © 8 (D) 10

n
Cau 29. Hay chon phat biéu ding vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 1”7 bing

quy nap. =

noo N
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
® Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 Z 21 =20 =1va20tl — 1 =1.Do do,
i=0

P(0) dung.

» Budc quy nap: Gia st P(k) ding véi s6 tu nhién k € IN nao d6, nghiala 20 + - +2F = 2k1 1. Ta
chiing minh P(k + 1) diing, nghia la chiing minh 20 + - - - 4 2K 4 2k+1 — k42 _ 1 That vay, ta c6:

20 4. yok 4 okl _gk+2 g 5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
20 4.k =kt g (6)
Theo gia thiét quy nap, (6) ding, va do d6 (5) cling ding. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.
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(A) Chiing minh nay la sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di chiing minh P(k)
Chting minh nay la sai vi & budc quy nap phai gia thiét P(k) dung véi s6 nguyén k > 0 nao do
(C) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding

(D) Khong c6 gi sai trong chiing minh nay

Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,2 (n>2)
a1 =1,a, =16

Hay chon phét biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
(A) V6i moi s6 nguyén duong 1, a,, < 4" Véi moi s6 nguyén duong n, a, < n
(©) V6i moi s6 nguyén duong n, a, < 2-3" @ Vé6i moi s6 nguyén duong n, a, < 52"

Cau 31. Gia st toi da théy mot cude diéu hanh ctia 100 con ngya va mdi khi toi théy mot con ngua mau tre“ing, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban cAn thong tin bé sung toi thiéu nao dé cé thé suy ra rang
tat cd cac con ngua déu c6 mau trang?

@ Con ngua dau tién c6 mau tréng

Con ngua cubi cling c6 mau trang

[t nhat mot con ngya c6 mau trang

©)

Ca hai con ngya dau tién va cudi cing c6 mau trang
Cau 32. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

an = —20y-1—an— (n>2)
a; = 1, ap; = 2

Gia tri ctia apqp5 1a bao nhiéu?
&) —6067 6067 (© —6071 (D) 6071

Cau 33. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chdt sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k +2 v6i k € Z nao d6} c6 phan tir nhd

nhat

Theo Tién dé “Tinh chat sdp thu tu tot”, tap A = {n € N | n? = 4k + 2 v6i k € N nao d6} c6 phan tr nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 véi k € Z nao d6} c6 phan ti nhd
nhat

(D) Theo Tién dé “Tinh chat sap thu tu tét”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nhd
nhat

Cau 34. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,-, (n>2)
a1 = 2, ap) = 6

Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
ADa,=2-3"Tm>1) ®a,=2-3""n>2) ©a,=32""n>1) MDa,=3-2""1n>2)

Cau 35. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n > 3)
apg = 0,6!1 = Z,le =4

Gia tri cuia ag la bao nhiéu?
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(A) 468 340 (©) 398 (D) 832

Cau 36. Doan gia ma sau c6 dau vao la mot day ay, ay, . . ., 4, gom n sO nguyén va mot sO nguyén x.

fori:=1to10do
if a; < x then
return True
return False

Hay chon déanh gia t6t nhat c6 thé vé thdi gian chay trong trudng hgp xau nhat ctia doan gia ma trén.
@) o(n%) O(1) © o(n?) @ O(n)

Cau 37. Thai gian chay trong trudng hgp xau nhat ctia thuat toan MERGESORT 1a?

MERGE(AJ[1l...n],m):

ir=1Lj:=m+1
MERGESORT (A[1...n]): for ki:; it;) fh(:r?
(§55pxép trén diy A[l...n]) Bk == A[i];i=i+1
ifn>1 s -
m:= |n/2] {(Tdch thanh hai ming con)) else lé[lkf;n fqhg]n] =i+1
MERGESORT(A[1...m]) {(Dé quy)) olse if A[i.] < A[]{] then
MERGESORT(A[m +1...n]) (D€ quy))

MERGE(A[1...n],m) {(Trén hai méng con)) e Blk] := Ali];i:==i+1

Blk] :=Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

(Trén hai mang A[1...m] va Aim+1...

Hay chon danh gia t6t nhat c6 thé.
@) O(n) O(nlogn) (© O(logn) D O(n?
Cau 38. Ham nao sau day khong la Q(n?)?

@A) nlogn + 3n? ®) n! (© nlogn +3loglogn @2“

Cau 39. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlogn)?, v/nlog(n?),10", (n!)?,n* + n*®

Hay chon dap an dung.
@) inlog(n?), (nlog n

3

7

) n 1’199—|—1’198 (1 5) nl (n|)2
(nlogn)3, /nlog(n?),n” +n98 n'%,(1.5)",10", (n!)?
(©) /nlog(n?), (nlogn)®,n” + n%,nl%, (1.5)",10", (n')2
(D) virlog(i?), (nlog n)’, n% + %, w107, (15)", (n!)?

Cau 40. Cho hé thic truy hoi c6 dangf( ) = af(n/b) + cn trong d6 n = b* véi k € Z* nao dé, a,b € Z,a > 1
vab>1,c,d €R,c>0vad > 0.0 day ynghia ctia s6 a trong cdy dé quy (recursion tree) tuong ting ctia hé thic la

817
(A) Tong sb niit & tirmg mtic cta cay dé quy
S6 nut con ctia méi nit trong ctia cay dé quy
(C©) Lugng cong viéc thuc hién & méi muc ctia cay dé quy
Lugng cong viéc thyc hién 6 mdi nut cda cay dé quy
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(C)
14.(A)

16.
17.(A)
18.(B)

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

bé sb: 015

31.(C) 37.(B)
iy 3.0
so o ¥C
36.(B) 40.(B)

,ngay ... thing ...nim

Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 016
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gié sit mién xac dinh ctia cc bién la tap hgp tat cd moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

(©) 3x3y (P(x, Tudn) A P(y, Tudn))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y)

Cau 02. Mot bin dé (map) M 1a mot tap hop gom n quéc gia Cy,...,Cy, cung véi mo ta ve quéc gia C; nao ke véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi véi 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i <mn,goiX;laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thiic nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban dé M”?

(Chi y: Trong Toan i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé ciing
mau. Tuy nhién, cau hoi nay khong yéu cau kién thic vé do thi.)

@ /\ (Xl' — —|X]) N (—|Xl' — X]) /\ (Xl’ \Y X]) A (—\Xi V —|X])

(i, j): Ci va C; ké nhau (i,j): C: va Cj ké nhau
© A (Xi A=X;) V (=X A X)) (D) A (X; V=X) A (—X V Xj)
(i, ): Ci va C; ké nhau (i,j): C; va Cj ké nhau

Cau 03. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan séng trén ddo.
e Alice n6i: “Chinh xdc mot trong hai ngudi chung t6i luén néi dé6i.”
e Peter néi: “Alice ludn noi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu noi that
@ Alice néi that va Peter néi doi @ Peter néi that va Alice néi doi
Cau 04. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?
@) Vx ((x #0) = Ty (xy = 1)) ® Vx ((x #0) = ¥y (xy = 1))
© 3 ((x #0) = Vy (xy = 1)) @ I ((x #0) = Fy (xy = 1))
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Cau 05. Goi P(x,vy) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mdi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@A) 3xTy3z (P(x,y) AP(x,2) A (y # z)) IxJy3Iz (P(x,y) AP(x,z) A (x = z))

(© IxIyIz (P(x,y) AP(x,2) A (y = 2)) (D) 3x3yVz (P(x,y) AP(x,2) A (y # 2))

Cau 06. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

@ Gia thiét: x2 — 6x + 5 > 0; Piéu can ching minh: x > 5hoacx <1

Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x2 — 6x +5 < 0

Cau 07. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé ching minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Déi xing) (2)
S1+42=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Ching minh nay 1a sai vi khong thé bat dau tir diéu phai ching minh

Ching minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la twong duong
(C) Chiing minh nay la sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong
@ Chiing minh nay la sai vi khong thé ly luan ré“mg (1) va (2) la tuong duong

Cau 08. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban ctia y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
la ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuan))) JxVy (P(x, Tuhn) A =P (y, Tudn))

(© 3xVy (P(x,Tuén) — ((y # x) — —P(y, Tudn))) (D) 3x P(x, Tuén)

Cau 09. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct tha gi khéac 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) xAyAz B xdydz ©xVyvz (D) ~(x Ay Az)

Cau 10. Gia st bién x xac dinh trén mién D nao d6. Phat biu nao sau day la ding?
@ Khong c6 phat biéu nao trong ba phat biéu con lai la dung
Jx (P(x) VQ(x)) = Ix P(x) V Ix Q(x)
(©) Vx (P(x) <+ Q(x)) = Vx P(x) +> Vx Q(x)
Jx (P(x) AQ(x)) = Ix P(x) AIx Q(x)
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Cau 11. Trong rat nhiéu ngdén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong iing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngt 1ap trinh ma True va False twong tng lan lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.

Biéu thtic 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (1-x)*(1-y) ...?

@x\/y x<—>y @x@y @x/\y

Cau 12. J mot hon dao trong truyén cd tich, méi cu dan trén dao hoac la ludn néi that hoac 1a luén néi déi. Alice va
Peter 1a hai cu dan séng trén dao.

e Alice néi: “It nhat mot trong hai ngudi chiing t6i luén néi déi.”

Ai ludn néi that va ai ludén néi déi?
(A) Peter noi that va Alice n6i dbi Ca Alice va Peter déu néi that
(C) Ca Alice va Peter déu néi d6i (D) Alice néi that va Peter néi déi

Cau 13. Gid st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién ré“mg “voi
hai s6 bat ky, néu sd thit nhat 1a mot sé6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cting 1a mot s6
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) VmVn (((m >0)A(n>m)) — (n>0))
© VmV¥n ((m > 0) A (n > m)) (D) Ym 3n ((m > 0) = (n > 0))
Cau 14. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
@) Vx (P(x) AQ(x)) = (V2 P(x)) A (Vx Q(x)) Yx (P(x) VQ(x)) = (Vx P(x)) V (VxQ(x)) =T
© Vx (P(x) v Q(x)) £ (Vx P(x)) V (Vx Q(x)) @) (Vx P(x)) V (Vx Q(x)) = Vx (P(x) VQ(x)) = T

Cau 15. Cho p, g, va r 1a cdc ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc dén dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gio hodc giam doc dén mudn thi Tudn dén cong ty trudc gidm dbc.”

@ r— (-pVv—q) ® (pAg) Vg © ~(prg) —r ® (prg) —q

Cau 16. Tinh gia tri ctia biéu thuc:
50
Y i(i+1)

i=1

(A) 43750 42525 (C) 44200 (D) 43800

Cau 17. Cho cac ham f : R — R thoéa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia I3, f 1a ham thuc su
tang). Phat bi€u nao sau day la dung?

(A) f 1a don anh nhung khong nhét thiét 1a toan anh

f khong nhét thiét 1a don anh va khong nhéat thiét 1a toan anh

(C) f khong nhat thiét la don anh nhung phai la toan anh

f 1a don anh va dong thdi la toan anh
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Hinh 1: Cac quan hé f va g.

Cau 18. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.
Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don dnh nhung khong 1a toan anh g o f khong la toan dnh va khong 1a don anh
(©) go f1a don anh va la toan anh (D) g o f 1a toan anh nhung khong 1a don anh
Cau 19. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Vi cac s nguyén a,b € Z, aRb khi va chi khi
l|a — b| < 1. Chon phét biéu ding vé quan hé R.
@ R khong la quan hé tuong duong vi n6 khong théa man tinh chat d6i xung
R'1a quan hé tuong duong
(C) R khéng la quan hé twong duong vi n6 khong théa man tinh chat phan xa
R khéng la quan hé tuong duong vi n6 khong théa man tinh chat bac cau

Cau 20. Cho quanhé f C A x B dinh nghiabdi f = {(n,\/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

M A=B=N BA=B=2Z ©A=B=Q D A=B=R
Cau2l. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thurc su?

@) 37 ® 31 © 32 D) 28

Cau 22. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?
{0.{2}, {{2}}. {2}, {2}}}
@1 4 ©3 @2

Cau 23. Gia tri ctia biéu thuc sau 1a?
100 2

o

g

k
0k=n

@) 101 102 (© 103 (D) 100

Cau24. Cho A = {x|x € Zvaxchin} vaB = {x | x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hop A va B trong sb cac phat biéu sau.

A ACA B BCA

(©) A la tap hitu han (D) Ca ba phat biéu khac déu sai

n

Cau 25. Cap s6 cong {a,} c6 a; = 5 va ayg = 32. Tong 10 s6 hang dau tién ctia cAp s6 cong nay la bao nhiéu?

@) 170 195 (©) 165 (D) 185
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Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n > 3)
apg = 0,6!1 = 2,&2 =4

Gia tri cia ag la bao nhiéu?
(A) 832 340 (C) 468 (D) 398

Cau 27. Phuong an nao sau day khong thé st dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Pau tién ta chiing minh P(0) dung. Tiép do, ta ching minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Dau tién ta chitng minh P(0) dung. Tiép d6, ta ching minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
(C©) Dau tién ta chiing minh P(0) va P(1) 1a dung. Tiép do, ta chiing minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
(D) PAu tién ta chiing minh P(0) duing. Tiép d6, gia thiét P(k) ding véi s6 nguyén k > 0 nao d6 va ching minh
P(k+1) cing dung

Cau 28. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s6: Ta ching minh P(1) ding. That vay,5-1—5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) ding v6i moi j € N théaman1 < j < k. Ta
ching minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5) — (5(k—1) — 5) (Bién déi dai s6) )
=2(0)—-0 (Gia thiét quy nap) (6)
— 0. @)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.

(A) Chiing minh nay sai vi & budc cg sd phai chiing minh ca P(0) va P(1) dting, nhung P(0) lai 1a ménh dé sai
Chitng minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chiing minh nay sai vi dang thic (5) & budc quy nap khong chinh xac

Chirng minh nay sai vi & budc co s phai chitng minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai

Cau 29. Gia st ban str dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can ching minh trong budc quy nap bé“mg cach thay cac ky tu { va ¢ b.’?mg cac biéu thic pht hgp.

“Gid st v6i s6 nguyén k > <> nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@) Olad, #1aPlk+1) O1as, #1aP(j+1) (© Ol1as, #laP(k+1) (D) Olad, #1aP(j+1)

Cau 30. Hay chon phét biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sip thi tu tét”, tap A = {n € N | n2 = 4k + 1 v6i k € N nao d6} c6 phan tit nho
nhat
Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € Z | n*> = 4k + 2 véi k € Z nao d6} c6 phan tit nhd
nhat
(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 véi k € Z nao d6} c6 phan ti nhd
nhat
(D) Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € N | n?> = 4k + 2 v6i k € N nao d6} c6 phan ti nhé
nhat
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Cau 31. Gia su toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bo sung tdi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Con ngya dau tién c6 mau trang

Con ngua cubi cling c6 mau trang

It nhat mot con ngya c6 mau trang

©

Ca hai con ngya dau tién va cudi cing c6 mau trang
Cau 32. Céc s6 hang cia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,-, (n>2)
al = 2, ay = 6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang cta day {a,}?
@a,=3-2"1Tm>1) ®ay=32""0>2) ©Qa,=2-3""n>1) Da,=2-3""(n>2)

Cau 33. Céc s6 hang cua day {a, } duge dinh nghia mot cach dé quy nhu sau:

Ay = —20y,_1 —ap—y (n>2)
a; = 1, ay = 2

Gia tri ctia aygps la bao nhiéu?
@) 6067 —6067 (© 6071 (D) —6071

Céu 34. Tap hop S c6 chira cc chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chubi réng A € S. (Chubi rdng 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@) 01 0 ©1 (D) 0101
n
Cau 35. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “V&i moi s6 tu nhién n, ) 2/

quy nap. i

=2""1 1" bang

n i R
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co s0: Ta ching minh P(0) ding. That vay, khi n = 0, ta c6 2 20 =20 =1va20t1 —1=1.Do d6,
i—0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding v6i sb tu nhién k € IN nao do, nghia1la 20 + -+ +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia la ching minh 20 + - - - 4 2k 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4 ..ok okl —okt2 g )
Thém —2K+1 vao ca hai vé ctia (8), ta ¢
20 4ok —oktl g 9)
Theo gia thiét quy nap, (9) diing, va do d6 (8) ciing dung. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.
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(A) Khong c6 gi sai trong chitng minh nay

Chting minh nay la sai vi § budc quy nap khong thé xuat phat tir P(k + 1) va di chiing minh P (k)
(C) Chitng minh nay la sai vi & budc quy nap phai gia thiét P(k) dting vdi s6 nguyén k > 0 nao dé
(D) Chitng minh nay la sai vi & buéc co s phéi chiing minh P(1) ding

Cau 36. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day 1a chinh xac nhat?

@f nIOgn)
f 232)

@ Khéng ép dung dugc Dinh ly tho v6i hé thuc da cho

© f(n) =
Cau 37. Ham nao sau day khong la Q(n?)?
@) n! (B) nlogn + 3n? (© nlogn +3loglogn (D) 2"

Cau 38. Thdi gian chay trong trudng hgp xau nhat ctia thuat toan MERGESORT 1a?

MERGE(A[L...n],m):
((Trén hai mang A[l...m] va Alm+1...n]))
i=1Lj=m+1

MERGESORT(A1...n]): for k.:f:. 1to ?hdo
((Sdp xép tron day A[1...n])) if j > n then

Blk] := Ali];i:==i+1
else if i > m then

Blk| := A[j]; j:= j+1
else if Afi] < A[j] then

Blk] := Ali];i:=i+1
else

Blk] := Aljl;j=j+1

fork:=1tondo

ifn>1
= |n/2] ((Tach thanh hai mang con))
MERGESORT(A[1...m]) ((Dé quy))
MERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

A[K] = BJK

Hay chon danh gia tot nhat c6 thé.
@® O(nlogn) o(n) © Oflogn) © o2

Cau 39. Chocacham f: R — Rvag: R — R. Giad st g(x) # 0 v6i x du 16n. (Nghia 13, ton tai xo € R sao cho
g(x) # 0 véi moi x > xp.) Néu lim Jg[Ex; = oo thi két ludn nao sau day la diing?

@) g(x)1a O(f(x)) ® f(x)1a O(g(x)) © f(x)lao(g(x)) @) f(x)la®(g(x))

Cau 40. Sap xép cac tap hop sau sao cho méi tap 1a tp con cta tap tiép theo.

O(n® +1logn),O((logn)"),0(7),0(V2eslogn), O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap an dung.

@A) O(7),0(v2lglogm) O(log(n) — loglog(n)), O(n* +1logn), O(n?logn),0(3"),0((logn)")
0(7) O(v2'8%8™), O(log () — loglog(n)), O(nlog n),O(n* + log n), O((log n)"),0(3")
(© O(7),0(v2loslos), O(log(n) — loglog(n)), O(n* +log n), O(n*log n), O((log n)"), O(3")
(D) O(7),0(log(n) —loglog(n)), O(V2'*8l8™), O(n* +log n),O(n* log n),O((log n)"), O(3")
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Thoi gian: 50 phut (khong ké thoi gian phat deé)

12.(D)
13.(B)
14.(B)
15.(C)
16.(C)
17.(A)

HOC

Mon thi: Toan roi rac

S6 tin chi: 4

KIEM TRA GIUA KY

KY HE, NAM HOC 2024-2025
000——-

Dé sb: 016
30.(A) 36.(B)
31.(0) 37.(C)
32.(C)
33.D) 38.(A)
34.(A) 39.(8)
35.(B) 40.(A)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 017
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Sau day la mot ching minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dung vé ching minh nay.

1=2 (Piéu phai chitng minh) (1)
=2=1 (Ddi xing) )
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
&3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé 1y luan rang (3) va (4) la twong duong
Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai chiing minh

(C) Chiing minh nay la sai vi khong thé 1y luan rang (2) va (3) la twong duong
(D) Chiing minh nay la sai vi khong thé ly luan rang (1) va (2) la tuong duong

Cau 02. Gia st mién xac dinh ctia cac bién la tdp hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuan))) JxVy (P(x, Tudn) A ((y # x) — —=P(y, Tudn)))

(© IxVy (P(x, Tudn) A —P(y, Tuan)) (D) 3x P(x, Tuan)

Cau 03. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bt ky, néu sb thir nhét 1a mot sb duong va sb thit hai 16n hon sb thit nhét, thi sb thit hai ciing 1a mot sd
duong”?

@A) YmVn (((m>0)A(n>m)) — (n>0)) Vm3n ((m >0) — ((n>0)A(n>m)))

© VmVn ((m > 0) A (n > m)) (D) ¥Ym 3n ((m > 0) — (n > 0))

Cau 04. Gia st bién x xdc dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) Vx (P(x) AQ(x)) = Vx P(x) AVx Q(x)
Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)
(©) Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)

Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung
Cau 05. Cho p, g, va r 1a cAic ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”
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Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gio hodc giam doc dén mudn thi Tudn dén cong ty trudc gidm doc.”

@ ~(pAg) =1 ® 7 — (~pV-q) © (prg) =4 © (prg) Ve
Cau 06. Gia st mién xac dinh ctia cac bién la tip hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tuan”.

(A) 3xTy (P(x, Tudn) A P(y, Tudn) A x # )

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(©) 3x3y (P(x, Tudn) A P(y, Tudn))

JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

Cau 07. Trong rat nhiéu ngén ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gid st x va y 1a cc bién Boole trong mot ngon ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong véi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@x<—>y x/\y @x@y @x\/y

Cau 08. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi ddi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “Chinh xdc mot trong hai ngudi ching t6i ludn néi déi.”

e Peter noéi: “Alice ludén noi that.”

Ai ludn néi that va ai luén néi dbi?
@ Alice néi that va Peter néi doi Ca Alice va Peter déu noi that
(C) Peter n6i that va Alice néi dbi @ Ca Alice va Peter déu néi déi

Cau 09. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cjnao, voi 1 < i,j < n. Mot cdch t6 mau khd thi vi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. Véil <i<n,goiX;laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan r6i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong védi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, ciu ho6i nay khong yéu cau kién thic vé do thi.)

0y A (Xi V=X) A (=X V X)) A (Xi VX)) A (=X V —Xj)

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
@ /\ (Xl N _\X]) V (ﬁXi N X]) @ /\ (Xl — _|X]) N (ﬁXi — X])
(i,7): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 10. Voi cac s thuc x vay, s y dugc goi la nghich dao cong (additive inverse) cia x néu x +y = 0. Gia st ban
muon chung minh rang “moi s6 thue ¢6 nghich dao cong”. Trong trudng hop nay, nhitng lugng tir nao cho x va y
can dugce hiéu ngam o day?
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(A) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R
Jx Vy, trong d6 x va y xac dinh trén tap s thuc R
(C) Vx Yy, trong d6 x va y xac dinh trén tap s6 thuc R
(D) Ix Jy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 11. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) cia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@) Vx ((x #0) = Fy (xy = 1)) ® 3x ((x #0) = Vy (xy = 1))

© 3x((x#0) = Fy(xy = 1)) D) Vx ((x #0) = Vy (xy = 1))

Cau 12. Goi P(x,y) la vi tir “x choi pickleball vdi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cd moi ngudi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Cé it nhat ba ngudi choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tat cd moi nguoi.

@A) 3xTyIz (P(x,y) AP(x,2) A (x = 2)) Ix3Iy3Iz (P(x,y) ANP(x,z) A (y = z))

© 3x3y3z (P(x,y) A P(x,2) A (y # 2)) (D) 3x3yvz (P(x,y) AP(x,2) A (y # 2))

Cau 13. O mot hon dao trong truyén cd tich, méi cu dan trén dao hodc la luén néi that hodc 1a luén néi déi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi ching t6i luén néi déi.”

Ai ludn néi that va ai ludén néi déi?

(A) Ca Alice va Peter déu néi that Ca Alice va Peter déu néi dbi
@ Alice néi that va Peter néi doi @ Peter noi that va Alice néi doi
Cau 14. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day la sai?
@) Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x)) Vx (P(x) vV Q(x)) = (Vx P(x)) v (VxQ(x)) =T
© Vx (P(x) v Q(x)) # (Vx P(x)) V (Vx Q(x)) @) (VxP(x)) v (VxQ(x)) = Vx (P(x) VQ(x)) =T

Cau 15. Gia st ban mudn chitng minh phat biéu “Vé&i moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5 hodc x < 17
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 < 0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

@ Gia thiét: x2 — 6x + 5 > 0; Piéu can ching minh: x > 5hoacx <1

Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Cau 16. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai cia cap sb cong nay la bao nhiéu?
@3 4 ©2 ©1
Cau 17. Cap s6 cong {a,} c6 a; = 5 va ajg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay la bao nhiéu?

A) 165 185 (© 195 (D) 170

Cau 18. Daya, =5,8,13,20,29,40,53,... (n > 1) théa man hé thuc truy hoi nao trong s6 cac hé thic sau?
@an:an_1+2n—1,a1:5 an:an_1+n2,a1:5
@an:an_1+n,a1:5 @an:an_1+3n,a1:5

Cau 19. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

{0, {2}, {{2}}, {{2}, {2} }}
@3 1 ©2 OF

Cau 20. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P(A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phat biéu ding trong s cac phat biéu sau.
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(&) P(A x B) C P(A) x P(B) (B) P(A) x P(B) € P(A x B)
(© P(A\B) C P(A)\ P(B) @) P(A)\'P(B) C P(A\B)
Cau2l. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thuc su?

@) 37 ®) 31 © 32 (D) 28

Céu 22. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 43800 42525 (C) 43750 (D) 44200

Cau 23. Choquanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac trudong hop nao sau day thi f 1la mot ham tir A dén B?

MA=B=2Z B A=B=Q ©A=B=N D A=B=R
Cau 24. Cho cap sd nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

(A) 1044 500 (©) 484 (D) 1210

Cau 25. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong la quan hé tuong duong vi né khong thoéa man tinh chat phan xa

R khong 1a quan hé tuong duong vi né khong théa man tinh chat bac cau

R 1a quan hé tuong duong
©)

R khong la quan hé tuong duong vi né khong thda man tinh chat déi xing

Cau 26. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
a1 =2,a =6

Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
@a,=3-2"1m>1) ®a,=23""m>1) ©Qa,=2-3""n>2 Da,=3-2""1n>2)

Cau 27. Tap hop S c6 chita cc chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc cd s6 va mot 1an &p dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@A) 0101 0 ©1 (D) 01

Cau 28. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = max{a, >+ ay,_3,a,-1} (n>23)
ap=0,a1 =1,ap =3,a3 =4

Gia tri ctia a7 la bao nhiéu?
@ 11 7 © 8 (D) 10

Cau 29. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n > 3)
ap=0,a1 =2,ap =4

Gia tri cuia ag la bao nhiéu?
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(A) 340 398 (© 832 (D) 468

Cau 30. Hay chon phét biéu ding vé ching minh sau.

Cho P(n) la phatbiéu “n + 1 = n + 2”. Ta ching minh P(n) dting v6i moi s6 nguyén khong am n. Gia st
P(k) ding véi s6 nguyén khong am k nao d6, nghia la k + 1 = k + 2. Ta ching minh P(k + 1) ciing dung.
That vay, thém 1 vao hai vé cta dang thic k+ 1 =k + 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding v&i moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi khong c6 truong hop co s&

Chitng minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thtc trong budc quy nap

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chiing minh nay sai b&i vi phét biéu str dung trong gia thiét quy nap la sai
Cau 31. Hay chon phat biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit ti tot” (Well-ordering
principle).

(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 1 v6i k € Z nao d6} c6 phan tir nhd

nhat

Theo Tién dé “Tinh chat sap thu tu tét”, tap A = {n € N | n> = 4k + 2 véi k € IN nao d6} c6 phan tir nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tot”, tap A = {n € N | n> = 4k + 1 véi k € N nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tip A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan tit nhd
nhat

Cau 32. Hay chon phat biéu ding vé ching minh bang quy nap manh ctia ménh dé “Véi moi s tu nhién n, ta c6
5n —5 = 0” dudi day.

Goi P(n) 1a phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chung minh P(1) dang. Thatvay,5-1—5 = 0.
* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung véimoi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:
2(5k —5) — (5(k — 1) — 5) (Bién ddi dai sb) )
2(0) -0 (Gia thiét quy nap) (6)
0 @)

5(k+1)—5

Do do, theo nguyén ly quy nap manh, ménh dé “vVn € N P(n)” dung.

(A) Chiing minh nay sai vi & buéc co s& phai chiing minh ca P(1) va P(2) dting, nhung P(2) lai 1a ménh dé sai
Chiing minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
@ Chung minh nay sai vi gia thiét quy nap khong chinh xac

(D) Chitng minh nay sai vi dang thiic (5) & budc quy nap khong chinh xac

n

Cau 33. Hay chon phat biéu duing vé chitng minh sau ctia ménh dé “V&i moi s6 ty nhién n, ) 2" = 2" —1” bang
=0

quy nap. Z
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (8)
= ok2_1q, (Bién d6i dai s6) )

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay 1a sai vi & budc co s phai chitng minh P(1) ding
Chiing minh nay 1a sai vi dang thtc (8) khong chinh xac

(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay 1a sai vi gia thiét quy nap khong chinh xac

Cau 34. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chiing minh P(0) ding. Tiép do, ta chiimg minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C©) Dau tién ta chiing minh P(0) va P(1) 1a dung. Tiép do, ta chiing minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
(D) Déu tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0

Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,—2 (n>2)
a1 =1,a, =16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
@ Vé&i moi s6 nguyén duong n, a, < 2-3" Véi moi s6 nguyén duong n, a, < 4"
(©) Véi moi s6 nguyén duong 1, a, < n (D) V6i moi s6 nguyén duong 1, a, < 5-2"

Cau 36. Chocacham f: R — Rvag: R — R. Gid st ¢(x) # 0 v6i x da 1on. (Nghia 13, ton tai xo € R sao cho
g(x) # 0 véi moi x > xp.) Néu )}1_r>n jgfgi; = oo thi két ludn nao sau day la diing?

@) f(x)1la ©(g(x)) ® f(x)lao(g(x)) © g(x)1a O(f(x)) @) f(x)1a O(g(x))

Cau 37. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlog n)?, v/nlog(n?),10", (n!)?, n* + n*®

Hay chon dap an dung.
@) /nlog(n?), (nlogn)?,n'%,n% +n%, (1.5)",10", (n!
(nlogn)3,v/nlog(n?),n% + n%,n'%, (1.5)",10", (n!
(© /nlog(n?), (nlogn)® n” + n%, 1%, 10", (1.5)", (n!
(D) V/nlog(n?), (nlogn)3,n* + n®,n1%, (1.5)",10", (n!
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Cau 38. Ham nao sau day khong 1a Q(n?)?

() nlogn + 3n? ®) n! (© nlogn+3loglogn (D) 2"
Cau 39. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh ly thy (Master Theorem) thi danh gia nao sau
day 1a chinh xac nhat?

@ Khoéng ap dung dugc Dinh ly thg véi hé thire da cho

f(n) =0O(n)

f(n) = O(n*32)
D) f(n) = O(nlogn)

Cau 40. Doan gia ma sau co dau vao 1a mot day ay,ay,...,a, g6m nsd nguyén va mot s6 nguyen Xx.

fori:=1to10do
if a; < x then
return True
return False

Hay chon déanh gia t6t nhat c6 thé vé thdi gian chay trong trudng hgp xau nhat ctia doan gia ma trén.

@ O(n%) O(n?) © o) @ O(n)

Trang 7/8 - Ma de thi 017



DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

07.(A)
08.(D)
09.(A)

11.@

Mon thi: Toan roi rac

S6 tin chi: 4

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025

Dé sb: 017

e

o
35.(B)

36.(C)
37.(D)
38.(C)
39.(C)
40.(©

,ngay ... thing ... nim

Nguoi lam dap an

Hoang Anh Duc

Trang 8/8 - Ma deé thi 017



DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 018
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Mot bdn do (map) M 1a mot tap hop gdm n qudc gia Cy, . . ., Cy, cling vdi mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khd thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thic vé do thi.)

@ /\ (Xi V X]) A (_‘Xi V _\X]) /\ (Xi — _\X]) A\ (ﬂXZ' — X])

(i,7): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
@ /\ (Xl V —\X]) VAN (ﬂXi V X]) @ /\ (Xl A ﬂX]) \VJ (_‘Xi A X])
(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 02. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vidunhu if 2 then X else Ysé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot vdi 1 (hodc bat
cu thu gi khéac 0) va 0.

Biéu thuc 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z — x¥y - x*z - y*z +
X¥y*z .. .7

@A) ~(x Ay Az) B xdydz ©xVyvz D) x Ay Az

Cau 03. Voi céc sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

(A) 3xVy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(C) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Vy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 04. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1va 0. Vidu nhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do d0, trén thuc té, ching
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ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gid st x va y la cac bién Boole trong mot ngon ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.
Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?

@ xvy ® xny ©xey @ xoy

Cau 05. V&i mot sb thuc x bat ky, mot sb thuc y duoc goi la nghich ddo nhin (multiplicative inverse) cta x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) Vx ((x #0) = Yy (xy = 1)) ® Fx ((x #0) = ¥y (xy = 1))

© Va((x #0) = 3y (xy = 1)) @ 3x((x #0) = Fy (xy = 1))
Cau 06. Goi P(x,y) la vi tir “x choi pickleball vdi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cd moi ngudi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Cé it nhat ba ngudi choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tit cd moi nguoi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y = 2)) IxIyVz (P(x,y) AP(x,z) A (y # z))

(© IxIyIz (P(x,y) AP(x,2) A (y # z)) (D) 3xFy3z (P(x,y) AP(x,2) A (x = 2))
Cau 07. O mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan séng trén dao.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai luén noéi that va ai luén néi doi?

(A) Peter noi that va Alice n6i doi Ca Alice va Peter déu néi déi
(©) Alice néi that va Peter néi dbi (D) Ca Alice va Peter déu néi that

Cau 08. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day 1a sai?
@) (Vx P(x)) V (VxQ(x)) = Vx (P(x) VQ(x)) =T Vx (P(x) v Q(x)) = (Vx P(x)) v (VxQ(x)) = T
(© Vx (P(x) v Q(x)) # (Vx P(x)) V (Vx Q(x)) @) Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x))

Cau 09. Gia st ban mud6n chiing minh ménh dé sau:
“V6imoi n € Z, néu n la mot s6 nguyén khong am thin < n®.”

Phét biéu nao sau day la dung?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé
Ménh dé da cho 1a dung va c6 thé dugc chiing minh dé nhat bang cach chiing minh phéan ching
(C) Ménh dé da cho la ding va c6 thé duge chiing minh dé nhét bang cach ching minh truc tiép
@ Meénh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chitng minh ménh dé phan dao

Cau 10. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
JxJy (P(x, Tudn) A P(y, Tuén))

(©) 3x3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz =x)))

(D) 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

Cau 11. Cho p, g, var la cac ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”
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Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gio hodc giam doc dén mudn thi Tudn dén cong ty trudc gidm doc.”
@ (p1a)—q ® r— (~pV ) © (pra)va © ~(prg) =

Cau 12. O mot hon dao trong truyén cd tich, méi cu dan trén dao hoac la ludn néi that hoac 1a luén néi déi. Alice va
Peter 1a hai cu dan sbng trén ddo.

e Alice néi: “Chinh xac mot trong hai ngudi chiing t6i luén néi déi.”

e Peter néi: “Alice ludn noi that.”

Ai luén néi that va ai ludén néi déi?

(A) Peter noi that va Alice n6i doi Ca Alice va Peter déu néi that
(C) Ca Alice va Peter déu néi d6i (D) Alice néi that va Peter néi déi

Cau 13. Gia st cac bién trong ménh dé déu xac dinh trén tap so thuc. Ménh dé nao sau day thé hién r{ing “voi
hai s6 bat ky, néu sd thi nhat 1a mot sé6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cting 1a mot s6
duong”?

@) YmIn ((m > 0) = ((n>0) A (n>m))) VmVn (((m >0)A(n>m)) — (n>0))

© VmVn ((m > 0)A(n>m)) (D) Ym 3n ((m > 0) — (n > 0))

Cau 14. Néu nhu ban mudn chiing minh ménh dé
“V&i moin € Z, néu n + 3 1a s6 nguyén 1¢ thi n + 4 1a s6 nguyén chan”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1véikeZ ®n+4=2k+1véikeZ
©n+4=2kvéikeZ D) n+3=2kvéikeZ

Cau 15. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Diéu phai ching minh) (1)
=2=1 (Ddi xing) )
S14+2=2+1 (Cong theo vé (1) va (2)) (3)
&3=3. 4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé bat dau tir diéu phai ching minh

Chiing minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a twong duong
(C) Chiing minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la tuong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) la twong duong

Cau 16. Gia tri ctia biéu thuc sau 1a?

=]

0

1 2
[1x

n=0k=n

@) 102 103 (© 101 (D) 100

Cau 17. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?
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0, {2}, {{2}}, {2}, {2} }
@1 3 © 4 D2
Cau 18. Daya, =5,8,13,20,29,40,53,... (n > 1) thoéa man hé thuc truy hoi nao trong s6 cac hé thic sau?
A ay=a, 1+2n—1,a1=5 ® ay=a,_1+n%a, =5
@an:an,1+n,a1:5 @an:an,1+3n,a1:5
Cau 19. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?
@3 1 ©2 D@4

Céu 20. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 42525 44200 (C) 43750 (D) 43800
Cau 21. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Vi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat bac cau

R 1a quan hé tuong duong

(©) R khong 1a quan hé tuong duong vi né khong thdéa man tinh chat phan xa

R khong la quan hé tuong duong vi n6 khong théa man tinh chat d6i xang

Cau 22. Cap s6 cong {a,} c6 a; = 5 va ajg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay la bao nhiéu?
@) 165 195 (©) 185 (D) 170
Cau23. Taphop S = Z N {x € R | x?0%* — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thurc sur?

@) 32 (B) 28 (© 37 (D) 31

Cau 24. Nhac lai rang vdi tap A bt ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.

&) P(A\ B) C P(A)\ P(B) B) P(A) x P(B) C P(A x B)

© P(A)\P(B) C P(A\B) (D) P(A x B) € P(A) x P(B)

Cau 25. Chocdcquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.
A B B C
g

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong sb cac phét biéu dudi day.
(&) g o f la don anh nhung khong 1a toan anh g o f khong la toan anh va khong 1a don anh
(©) go fla don anh va la toan anh (D) g o f 1a toan dnh nhung khong la don dnh
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Cau 26. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong 4n diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.

“Gid st v6i s6 nguyén k > <> nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”

@) O1as, #1aP(k+1) Olad, #1aP(k+1) (© Olad, #1aP(j+1) D) O1as, #1aP(j+1)
Cau 27. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap =3a,_1+4a,_—2 (n>2)
a1 = 1, ap; = 16

Hay chon phét biéu diing trong s6 cac phat biéu sau vé gia tri cta ay,.
@ Véi moi s6 nguyén duong n, a, < n Vé&i moi s6 nguyén duong n, a, < 2-3"
@ Véi moi s6 nguyén duong n, a, <5-2" @ Vé&i moi s6 nguyén duong n, a, < 4"

Cau 28. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp = —2ay, 1 —a,—o (n>2)
a; = 1, ap) = 2

Gia tri ctia aygps5 la bao nhiéu?

@) 6067 —6071 © 6071 (D) —6067

n
Cau 29. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién n, } ©2' = 2"*! — 17 bing

quy nap. =

no N
Goi P(n) 1a phat biéu ) 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) dung. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - -~ +2F = 2k1 1. Ta
chiing minh P(k + 1) ding, nghia 1a chiing minh 20 + - - - 4 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4oL ppk okt okt2 g 5)
Thém —2%*1 vao ca hai vé ctia (5), ta ¢6
20 ..ok okt (6)
Theo gia thiét quy nap, (6) diing, va do d6 (5) cling ding. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di ching minh P(k)
Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) dung védi s6 nguyén k > 0 nao do
(C) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding

(D) Khong c6 gi sai trong chiing minh nay

Trang 5/8 - Ma dé thi 018



Cau 30. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) diing véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chitng minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Pau tién ta chitng minh P(0) va P(1) la ding. Tiép do6, ta chitng minh P(k) — P(k + 2) ding véi moi sb
nguyénk > 0

Cau 31. Hay chon phat biéu ding vé ching minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta c6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “5n — 5 = 0”. Ta chtiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao d6, P(j) ding véi moi j € N thtaman1 < j < k. Ta
ching minh P(k + 1) dung. That vay, ta co:

2(5k —5) — (5(k — 1) — 5) (Bién dGi dai s6) @)
2(0) -0 (Gid thiét quy nap) (8)
0. 9

5(k+1)—5

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.

(A) Chitng minh nay sai vi dang thtic (7) § budc quy nap khong chinh xac

Chting minh nay sai vi & budc co s& phai chiing minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
© Chitng minh nay sai vi gia thiét quy nap khong chinh xac

(D) Chiing minh nay sai vi & budc co s& phai chiing minh ca P(0) va P(1) dting, nhung P(0) lai 1a ménh dé sai

Cau 32. Hay chon phat biéu diing vé chirng minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 = k+ 2, ta c6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi phat biéu sit dung trong gia thiét quy nap la sai

Chiing minh nay sai béi vi ta khong thé thém 1 vao ca hai vé cia dang thiic trong buéc quy nap
(C) Chitng minh nay sai bdi vi khong c6 truong hop co s&

(D) Khong c6 gi sai trong chiing minh nay

Cau 33. Giasirtoi da théy mot cude diéu hanh ctia 100 con ngya va mdi khi toi théy mot con ngua mau tréng, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Ca hai con ngya dau tién va cudi cling c6 mau trang

Con ngua cubi cling c6 mau trang

Con ngya dau tién c6 mau trang

©

It nhat mot con ngua co6 mau tréng
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Cau 34. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:
ap =4a,-1—3a,_3 (n>3)
ap = 0,a1 = 2,&2 =4

Gia tri cta ag la bao nhiéu?

(A) 340 468 (©) 832 (D) 398

Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap = 24,1+ 30,2 (n>2)
a1 = 2, ap) = 6

Cong thirc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

Aa,=2-3""m>2) B®ay=23""1n>1) ©Qa,=32""n>2 Da,=3-2""1n>1)

Cau 36. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x da 16n. (Nghia 13, ton tai xo € R sao cho
f(x)

S\ ?
g(x) # 0 véi moi x > xp.) Néu lim <) = oo thi két ludn nao sau day la diing?

@ f(x)1la©(g(x)) ® f(x)lao(g(x)) © g(x) 1a O(f(x)) @) f(x)1a O(g(x))

Cau 37. Ham COMPUTESUM sau c6 dau vao la mot s6 nguyén duong n va sé tra lai gia tri cta Z(l +2)i%
i=1

COMPUTESUM (n):
if n =1 then
return 3
y := COMPUTESUM(n — 1)
return <>

Can thay ¢ bang biéu thitc nao dé COMPUTESUM () tra lai két qua mong mudn?
@ (y+2)y° ®y+n ©y+ (n+2)n? ©y

Cau 38. Cho hé thuc truy hoi c6 dang f(n) = af(n/b) + cn trong d6 n = b¥ véik € Z* nao dd, a,b € Z,a > 1
vab>1,cd€R,c>0vad>0. Odayynghia cta sb a trong cdy dé quy (recursion tree) tuong ting ctia hé thuc la
817

(A) Luogng cong viéc thyc hién & mbi ntit ctia cay dé quy

S6 ntt con ctia mébi nit trong ctia cay dé quy

(C) Téng s6 ntit & tirng muc cda cay dé quy

(D) Lugng cong viéc thuc hién & mbi mc ctia cay dé quy
Cau 39. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi ddnh gia nao sau
day 1a chinh xac nhat?

(A) Khong ap dung dugc Dinh ly thg v6i hé thic da cho

f(n) =0(n
f(n) = O(n*32)
D) f(n) = O(nlogn)

Cau 40. Doan gia ma sau c6 dau vao la mot day aq, ay, . . ., a, gom n sO nguyén va mot sO nguyén x.

fori:=1to10do
if a; < x then
return True
return False

Hay chon déanh gia t6t nhat c6 thé vé thdi gian chay trong trudng hgp xau nhat ctia doan gia ma trén.

@ O(n%) O(n?) © o) @ O(n)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

000——-

Dé sb: 018

37.(C)
38.(B)
39.(0)
40.(©

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 019
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac 50 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1 == True déu c6 gia tri True. Do do, trén thyc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngdn ngt lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngi 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.

Biéu thtrc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?

@x@y x<—>y @x/\y @x\/y

Cau 02. Néu nhu ban mudn chiing minh ménh dé
“V&i moin € Z, néu n + 3 1a s6 nguyén 1¢ thi n + 4 1a sé nguyén chan”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2kvéikeZ ® n+3=2kvéikeZ
©n+4=2k+1véikeZ D) n+3=2k+1véikeZ

Cau 03. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day 1a sai?
@) Vx (P(x) AQ(x)) = (Y P(x)) A (Vx Q(x)) Vx (P(x) VQ(x)) = (Vx P(x)) V (VxQ(x)) = T
© (VxP(x)) V (VxQ(x)) = Vx (P(x) VQ(x)) =T (D) Vx (P(x) V Q(x)) # (Vx P(x)) V (Vx Q(x))

Cau 04. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Do6i xung) 2)
S14+2=2+1 (Cong theo vé (1) va (2)) (3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.

@ Chiing minh nay 1a sai vi khong thé ly luan ré“mg (1) va (2) la twuong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (2) va (3) 1a twong duong
(C) Chitng minh nay 1a sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong
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Cau 05. Mot bdn do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qubc gia C; dugc to bfing mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban do6 M”?

(Chi y: Trong Toén rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khéng c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xi vV —|X]> N (—\X,‘ vV X]) /\ (Xl' — —|X]) A\ (—\Xi — X])

(i, ): C; va Cj ké nhau (i,j): Ci va Cj ké nhau
© A\ (Xi A=X)) V (=X A X)) (D) A (Xi VX)) A (=X V—X;)
(i, ): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau

Cau 06. Gia st bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day la ding?

@A) 3x (P(x) AQ(x)) = Ix P(x) A Ix Q(x)

Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung

Ix (P(x) VQ(x)) = Ix P(x) vV Ix Q(x)
(D) Vx (P(x) <> Q(x)) = Vx P(x) > Vx Q(x)

Cau 07. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan séng trén dao.

e Alice néi: “It nhat mot trong hai nguoi chung t6i luén néi d6i.”

Ai ludn néi that va ai luén néi dbi?

(A) Peter noi that va Alice n6i doi Ca Alice va Peter déu néi d6i
(©) Alice néi that va Peter néi dbi (D) Ca Alice va Peter déu néi that

Cau 08. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong tng thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan sb hoc (cong, trir, nhan, chia) véi cac gid tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vidunhu if 2 then X else Ysé chay va thuc hién X.

Gia st x, y, va z 1a cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot vdi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong voi diéu kién trong cii phdp if x + y + z - x*y — x*kz - y*z +
X*¥y*z .. .7

@ x@ydz B xVyVz © ~(xAyAz) D) x Ay Az

Cau 09. Voi céc sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngdm & day?

(A) 3xVy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(C©) 3x Ty, trong d6 x va y xac dinh trén tap s6 thuc R

(D) Vx Vy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 10. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x la ban cta y”. Hay chon biéu thirc tuong duong vdi ménh dé “Co chinh xac moét sinh vién
la ban cua Tuan”.
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@A) 3xvy (P(x, Tuz:?m) A ((y # x) — —P(y, Tufar}))) Jx P(x, Tuan) ’ ’
(© vy (P(x, Tuén) — ((y # x) — —P(y,Tuén))) (D) 3xVy (P(x, Tudn) A —P(y, Tuan))

Caull. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hoac la ludn néi that hoac 1a ludn néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

¢ Alice n6i: “Chinh xdc mot trong hai ngudi ching t6i luén néi d6i.”
e Peter noi: “Alice luén noi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Ca Alice va Peter déu néi that Peter n6i that va Alice néi dbi
(©) Alice néi that va Peter n6i dbi (D) Ca Alice va Peter déu néi déi

Cau 12. Cho p, g, var la cdic ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc dén dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén diing gi hodc gidm ddc dén muon thi Tudn dén cong ty trudc gidm doc.”

@ r— (-pV-g) ® (prg) — 4 © ~(prg) —r D (pAg) Vg

Cau 13. V&i mot sb thuc x bat ky, mot sb thuc y duoc goi la nghich dio nhin (multiplicative inverse) cua x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@ Vx ((x # 0) = Iy (xy = 1)) ® Vx ((x #0) = Vy (xy = 1))

© I ((x #0) = 3y (xy = 1)) D) 3x ((x #0) = Vy (xy = 1))

Cau 14. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién la
ban ctia Tuan”.

() 3x3y (P(x, Tudn) A P(y, Tuan))
JxTy (P(x, Tudn) A P(y, Tuan) AX #Y)
) A P( ) AVz(P (zTuén)—>(z:yv,z:x)))
) )Ax #yAVz(P(z,Tudn) — (z=yVz=x)))

(©) IxJy (P(x, Tudn y, Tudn
(D) 3x3y (P(x, Tudn) A P(y, Tudn
Cau 15. Gié st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?

@A) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a ding

Vx x)VQ(x)) =VxP(x)VVxQ(x)
VX( ( ) AQ(x)) = Vx P(x) AVx Q(x)

Cau 16. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sb cong nay la bao nhiéu?
@3 4 ©2 @1
Cau 17. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?
0,12}, ({21}, {12}, {21}
@1 3 ©4 @2

Cau 18. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{2,{2},{{2}}, {{2}, {2} }}

Trang 3/9 - Ma dé thi 019



@ 2 ® 4 ©1 D3
Cau 19. Biéu thirc nao 1a sai?
@ o C {2} BOCO ©oe D) @ € {0}

Cau 20. Cho cidc ham f : R — R thda man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat biéu nao sau day la ding?

(A) f khong nhéat thiét 1a don dnh nhung phai 1a toan anh

f 1a don 4nh va dong thoi 1a toan anh

(©) f khong nhat thiét 1a don anh va khong nhéat thiét 1a toan anh

f 1a don anh nhung khong nhét thiét 1a toan anh

Cau 21. Daya, =5,8,13,20,29,40,53, ... (n > 1) thoa man hé thuc truy hodi nao trong s cac hé thic sau?
@anzan,l—i—nz,al:S an:an,1+n,a1=5
©ay=a, 1+2n—1,a,=5 (D) ay, =a,_1+3n,a, =5
Cau 22. Tinh gia tri cia biéu thuc:
50

Y i(i+1)

i=1

(A) 43800 42525 (C) 43750 (D) 44200

Cau 23. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Vi cac sd nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong la quan hé tuong duong vi né khong thoéa man tinh chat phan xa

R khéng 1a quan hé tuong duong vi né khong théa man tinh chat d6i xing

(C) R khéng la quan hé twong duong vi né khong théa man tinh chéat bac cau

R'1a quan hé tuong duong

Cau 24. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

_—

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong sb cac phét biéu dudi day.
(A) g o f la toan anh nhung khong la don anh g o f la don anh nhung khong la toan danh
(© g o fla don énh va la toan anh (D) g o f khong la toan dnh va khong la don dnh

Cau25. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thuc su?

@) 32 (B) 37 © 31 (D) 28
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Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,5 (n>2)
a1 =1,ap =16

Hay chon phét biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
(A) V6i moi s6 nguyén duong 1, a, < 5-2" V6i moi s6 nguyén duong 7, a,, < 4"
(©) V6i moi s6 nguyén duong n, a, < 2-3" @ V&i moi s6 nguyén duong n, a, < n

Cau 27. Gia s toi da théy mot cude diéu hanh ctia 100 con ngya va mdi khi toi théy mot con ngua mau tréng, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bé sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Ca hai con ngya dau tién va cudi cling c6 mau trang

Con ngua dau tién cé mau trang

Con nguya cudi cling c6 mau trang

D) .

It nhat mot con ngua co6 mau trang

Cau 28. Gia st ban str dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu <) va 4 bang cac biéu thic phu hop.

“Gid st v6i s6 nguyén k > <> nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@ Olas, #laP(j+1) B Olad, €laPk+1) (©<Olad, #1aP(j+1) DO Olas #laP(k+1)

Cau 29. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Pau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) diing véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chiing minh P(0) dung. Tiép d6, ta ching minh P(k) — P(k + 1) ding v6i moi sb nguyén k > 0
(C) Dau tién ta chiing minh P(0) va P(1) la dung. Tiép d6, ta chiing minh P(k) — P(k +2) ding véi moi sb
nguyénk > 0
(D) PAu tién ta chiing minh P(0) ding. Tiép d6, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0

n
Cau 30. Hay chon phat biéu dung Ve chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2f =l _ 1~ béng

quy nap. =
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 (5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
204 2= g, (6)
Theo gia thiét quy nap, (6) dting, va do d6 (5) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di ching minh P(k)
Chiing minh nay la sai vi & buéc quy nap phai gia thiét P(k) ding véi s6 nguyén k > 0 nao dé
(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay 1a sai vi & buéc co s phéi chitng minh P(1) ding

Cau 31. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay = —2ay,_1—a,—o (n>2)
a; = 1, ap; = 2

Gia tri ctia a»gps la bao nhiéu?
@) 6071 —6067 (© —6071 (D) 6067

X u

Cau 32. Hay chon phat biéu duing trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).

(A) Theo Tién dé “Tinh chét sap thit tu tot”, tap A = {n € N | n? = 4k +2 v6i k € N nao d6} c6 phan tir nhd

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan ti nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tot”, tap A = {n € N | n> = 4k + 1 véi k € N nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tip A = {n € Z | n* = 4k + 1 v6i k € Z nao d6} c6 phan tit nhd
nhat

Cau 33. Céc s6 hang cua day {a,} dugc dinh nghia mot cach dé quy nhu sau:
a, = 4a,_1 — 3a,_3 (n > 3)
ap = O,a1 = 2,&2 =4

Gia tri ciia ag la bao nhiéu?
@) 398 832 (C) 468 (D) 340

Cau 34. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n —5 = 0” dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.

* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) @)
=2(0)-0 (Gia thiét quy nap) 8)
-0 )

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

@ Chung minh nay sai vi gia thiét quy nap khong chinh xac

Chting minh nay sai vi dang thiic (7) & buéc quy nap khong chinh xac

(C) Chiing minh nay sai vi & budc co s& phai ching minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
Chitng minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai

Cau 35. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@™o 01 (© 0101 D)1

Cau 36. Thoi gian chay trong truong hop xau nhat cia thuat toan MERGESORT 1a?

MERGE(A[1l...n],m):
{(Trén hai mdng A[1...m] va Alm+1...n]))
i=1Lj=m+1

MERGESORT(A[L...n]): for k':f? 1 to:hdo
((S8p xép trén day A[l...n])) 1 >Bnk 'e_nA Nl ia1
ifn>1 k] :=Ali];i:==i+

else if i > m then
Blk] :== A[jl;j:=j+1
else if Afi] < A[j] then
Blk| :=Ali];i:=i+1
else
Blk] :=Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

m:= |n/2| ((Tdch thanh hai mang con))
MERGESORT(A[1...m]) ((Dé quy))
MERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon déanh gia tot nhat c6 thé.

@) O(log n) 0(r) © o) ©) O(nlogn)
Cau 37. Day Fibonacci { f,} la day dugc dinh nghia moét cach dé quy nhusau: fp =0, fi =1,va fy = fr1+ fr2
(¢ > 2). Ta ciing goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién bAn FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, voi
¢ > 0 nao dé. Thai gian chay trong trudng hgp xau nhat ctia thuat toan FIBMERGESORT 1a?
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MERGE(A[Ll...n],m):
{(Trén hai mdng A[1...m] vda Alm+1...n]))
i=1Lj=m+1

FIBMERGESORT (A[1 ... n]): for k'If:‘ lto :hdo
((S3p xép trén day A[l...n], vdin = f;)) it j > n then

Blk] := Ali];i:==i+1

ifn>1 ( \ — else if i > m then
m:= fy_q ((Tdch thanh hai mang con)) Bk := Alj];j = j+1
FIBMERGESORT(A[1...m]) ((Dé quy)) ] =]

else if Afi] < A[j] then
Bk :=Ali];i:=i+1
else
Blk] := Aljl;j=j+1
fork:=1tondo
Alk] :== B[K]

FIBMERGESORT(A[m +1...n]) ((Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon danh gia tot nhat c6 thé.
® o(tf,) o) © O(flog ) © O(¢log )

Cau 38. Cho hé thirc truy héi c6 dang f(n) = 12f(n/12) + 10n. Theo Dinh Iy thy (Master Theorem) thi danh gia nao
sau day lé chinh xac nhat?

@) f(n) = O(nlogn)

Khong ap dung dugc Dinh ly tho véi hé thic da cho

f(n) =0(—10n/11)
@) f(n) = O(n)
Cau 39. Chon ham c6 d6 tang (theo ky hiéu O-16n) chadm nhat trong s6 cac ham sau.
@) f(n) =n? ® f(n) =7n (© f(n) = nlogn (D) f(n) = logn

Cau 40. Cho cacham f : R — Rva g : R — R. Két luan nao sau day la ding?
@ Neuf )1a O(g(x)) thi f(x) khong la O(g(x)/2)
Ngu f(x) la O(g(x)) thi g(x) khong la O(f(x)/2)
Néu f(x) la O(g(x)) thi f(x) la O(g(x)/2)
D) Néu f(x) la O(g(x)) thi g(x) la O(f(x)/2)

0Q 0g 0Oq
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DPAI HOC QUOC GIA HA NOI
TRUONG DAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500

Mon thi: Toan roi rac

S6 tin chi: 4

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025

Thoi gian: 50 phit (khong ké thoi gian phat dé)

25.(C)
26.(B)
27.(D)
28.(D)
29.(D)

000——-
beé s6: 019
30.(A) 36.D)
31.(0) 37.A)
32.(C)
335, 38.(A)
34.D) 39.D)
35. 40.(©

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 020
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gid st x va y la cac bién Boole trong mot ngdn ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@) xay B xey © xNy D) xVy

Cau 02. Mot bdn do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho truéc cho méi quéc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trfing. Vil <i<mn,goiX;laménh dé “Qubc gia C; dugc to bfmg mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khéng yéu cau kién thirc vé do thi.)

@ /\ (Xl‘ — —|X]) AN <—|Xl' — X]> /\ (Xl' V X]> VAN (—\Xl‘ vV —|X]>

(i, ): C; va Cj ké nhau (i,j): Ci va Cj ké nhau
@ /\ (Xl' N —|X]> V (—\X,‘ N X]) @ /\ (Xi \ —|X]) A (—|Xl' V X]>
(i, ): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau

Cau 03. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi doi. Alice va
Peter 1 hai cu dan sbng trén ddo.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai ludn néi that va ai ludén néi déi?

(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu noi that
@ Alice néi that va Peter néi doi @ Peter noéi that va Alice néi doi

Cau 04. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.
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1=2 (Piéu phai chitng minh) (1)

&2=1 (Ddi xing) 2)
S1+2=2+1 (Cong theo vé (1) va (2)) (3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chitng minh nay 1a sai vi khong thé ly luan rang (1) va (2) 1a twong duong
Chiing minh nay la sai vi khong thé ly luan ré“mg (2) va (3) la twong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

(D) Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) la tuong duong

Cau 05. V6i mot s6 thuc x bat ky, mot sb thuc y duge goi la nghich dido nhin (multiplicative inverse) ctia x néu xy = 1.
Biéu thirc nao sau day thé hién rfang “Moi s6 thuc khéac khong c6 mot nghich dao nhan”?

@) Vx ((x #0) =y (xy = 1)) ® 3x ((x #0) = Vy (xy = 1))

©Vx((x#0) =y (xy=1)) @ 3x((x #0) > Iy (xy =1))

Cau 06. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién réng “voi
hai s bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 tha nhét, thi sé tha hai cung la mot sO
duong”?

@A) Ym3In ((m>0) = ((n>0)A(n>m))) Vm¥n ((m > 0) A (n>m))

© VmVn (((m > 0) A (n>m)) — (n>0)) (D) Ym 3n ((m > 0) — (n > 0))

Cau 07. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tuan))

(©) 3x3y (P(x, Tudn) A P(y, Tun) A x # y AVz(P(z, Tudn) — (z=yVz = x)))
(D) 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

Cau 08. Gia st ban muén chitng minh ménh dé sau:
“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”

Phét biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh phan ching
Ménh dé da cho 1a dung va c6 thé dugc chiing minh dé nhét bang cach chiing minh truc tiép
(C) Ménh dé da cho la diing va c6 thé dugc ching minh dé nhét bang cach chiing minh ménh dé phan dao
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé6

Cau 09. Gia st mién xac dinh ctia cac bién la tip hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
l1a ban cua Tuan”.

(A) 3x P(x, Tuan) ’ , IxVy (P(x, Tuz:?m) A((y #x) = =P(y, Tuér})))
(© IxVy (P(x, Tudn) A —~P(y, Tuan)) (D) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuan)))

Cau 10. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luon néi doi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

* Alice néi: “Chinh xdc mot trong hai ngudi chuing t6i luén néi déi.”

Trang 2/8 - Ma dé thi 020



e Peter néi: “Alice ludn néi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Alice néi that va Peter n6i doi Ca Alice va Peter déu néi dbi
@ Peter noéi that va Alice néi doi @ Ca Alice va Peter déu néi that

Cau 11. Gié st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
@A) 3x (P /\Q( )) = Ix P(x) A Ix Q(x)
B) Vx (P(x) < Q(x)) = Vx P(x) +» Vx Q(x)

(© Khong 6 phat biéu nao trong ba phat biéu con lai la ding
(D) 3x (P(x) vV Q(x)) = Ix P(x) Vv 3x Q(x)

Cau 12. Gié sfr bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day 1a ding?

@A) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Vx (P /\ Q(x)) = Vx P(x) AVx Q(x)
(©) Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)

(D) Khong c6 phét biéu nao trong ba phat biéu con lai la ding

Cau 13. Gia st bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?
@ Vx (P(x) VQ(x)) — (VxP(x)) vV (VxQ(x)) =T Vx (P Q( )) = (VxP(x)) A (Vx Q(x))
© (VxP(x)) V (VxQ(x)) = Vx (P(x) VQ(x)) =T (D) Vx (P Q(x)) # (VxP(x)) vV (Vx Q(x))

Cau 14. Gia st ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5 hodc x < 1

Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 < 0

(D) Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Cau 15. Néu nhu ban muédn chiing minh ménh dé
“V6i moi n € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach chitng minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2kvéikeZ B n+3=2kvéikeZ
©n+3=2k+1véikeZ D) n+4=2k+1véikeZ

Cau 16. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?
@3 4 ©2 @1
Cau 17. Biéu thic nao la sai?

@oCo B © C {0} © oc{o} D@

Cau 18. Cho quanh¢ f C A x B dinh nghia bdi f = {(n,\/In]) | n€e AN/ ]n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac trudng hop nao sau day thi f 1la mot ham tir A dén B?

MWA=B=Z B A=B=N ©A=B=R D A=B=Q

Cau 19. Daya, =5,8,13,20,29,40,53, ... (n > 1) thoa man hé thuc truy hodi nao trong sO cac hé thic sau?
@A) ay =a, 1+3n,a, =5 ® a,=a, 1+n,a=>5

©ay=a, 1+2n—1,a,=5 D) ay = a,_1+n2a; =5

Cau20. Cho A = {x |x € Zvaxchin} vaB = {x | x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hop A va B trong s6 cac phat biéu sau.
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(A) Ca ba phat biéu khac déu sai BCA
©ACA (D) A la tap hitu han

Cau 21. Nhac lai rang vdi tap A bat ky, tap liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hgp A, B bat ky. Chon phat biéu dung trong sb cac phat biéu sau.

(&) P(A x B) C P(A) x P(B) ® P(A)\P(B) C P(A\B)

(© P(A) x P(B) C P(A x B) (D) P(A\B) C P(A)\ P(B)

Cau 22. Cap s6 cong {a,} c6 a; = 5 va ayg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay 1a bao nhiéu?
@) 165 195 (© 185 (D) 170

Cau 23. Tinh gia tri cia biéu thuc:
50
Y i(i+1)

i=1

(A) 44200 43750 (C) 42525 (D) 43800

Cau 24. C6 bao nhiéu tap hgp khac nhau dugc liét ké dudi day?

{2 {2}, {{2}1} ({2}, {21}
@3 2 ©1 @4

Cau 25. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

N

Hinh 1: Cac quan hé f va g.

Chon phaét biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don dnh nhung khong 1a toan anh g o f khong la toan dnh va khong 1a don anh
(©) go f la don anh va la toan anh (D) g o f 1a toan dnh nhung khong 1a don dnh

Cau 26. Hay chon phat biéu ding vé ching minh béng quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta c6
5n —5 = 0” dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.
* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta

chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) )
2(0) -0 (Gia thiét quy nap) (6)
0

@)

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chiing minh nay sai vi & budc cg sd phai chiing minh ca P(1) va P(2) dting, nhung P(2) lai 1a ménh dé sai
Chitng minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chiing minh nay sai vi dang thic (5) & budc quy nap khong chinh xac

Chitng minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai

n
Cau 27. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 1”7 bing

quy nap. =

noo N
Goi P(n) 1a phat biéu ) _2' = 2"l _ 1. Ta chitng minh “¥n € N P(n)” bang quy nap.
i=0

0 .
* Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 E 21 =20 =1va20tl — 1 =1.Do do6,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 2F1 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 + - - - 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 .. g2k okl — okl okl g (Gia thiét quy nap) (8)
=22 _ 1. (Bién déi dai sb) 9)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi & budc co s& phéi chiing minh P(1) ding
Khong cé gi sai trong chirng minh nay

(C) Chitng minh nay la sai vi dang thtic (8) khong chinh xac

Chiing minh nay la sai vi gia thiét quy nap khong chinh xac

Cau 28. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =24, 1+3a,—2 (n>2)
al = 2, ay = 6

Cong thirc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

Aa,=3-2"1mn>2) B®ay,=23""n>1) ©Qa,=2-3""n>2 Da,=3-2""1n>1)
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Cau 29. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) diing véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chitng minh P(0) dung. Tiép d6, ta ching minh P(k) — P(k + 1) ding vdi moi s6 nguyén k > 0
(C) Dau tién ta chiing minh P(0) va P(1) la dung. Tiép d6, ta chiing minh P(k) — P(k +2) ding véi moi sb
nguyén k > 0
(D) PAu tién ta chiing minh P(0) duing. Tiép d9, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0

Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =3a,_1+4a,—2 (n>2)
a1 =1,a, =16

Hay chon phét biéu dung trong s6 cac phat biéu sau vé gia tri ctia ay,.

@ V&i moi s6 nguyén duong n, a, < 4" Véi moi s6 nguyén duong n, a, < n

(©) V6i moi s6 nguyén duong n, a, < 2-3" (D) V6i moi s6 nguyén duong 1, a, < 5-2"
Cau 31. Gia su toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngya déu c6 mau trzfmg"

@ Con ngua dau tién c6 mau trang

Con ngya cubi cting c6 mau trang

@ It nhat mot con ngua co mau trang
(D) Ca hai con ngua dau tién va cudi ciing c6 mau trang

Cau 32. Céc s6 hang cua day {a, } dugc dinh nghia mot cach dé quy nhu sau:
a, = 4a,_1 — 3a,_3 (n > 3)
apg = 0,611 = 2,112 =4

Gia tri cua ag la bao nhiéu?
@A) 832 398 (©) 340 (D) 468

Céu 33. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s¢: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung budc dé quy, cac chubi nhi phan nao sau day chac chan thudc S?
@) 0101 1 ©0o (D) 01

Cau 34. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay = =20y, 1 —a,—o (n>2)
a) = 1, ap; = 2

Gia tri ctia apqp5 1a bao nhiéu?
@A) —6071 6071 (© —6067 (D) 6067

Cau 35. Céc s6 hang cua day {a,} dugce dinh nghia mot cach dé quy nhu sau:

a, = max{ay_p + ay_3,a,-1} (n>3)
ap = O,Ell = 1,612 = 3,5[3 =4

Gia tri ctia a7 la bao nhiéu?
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Cau 36. Doan gia ma sau c6 dau vao 1a mot day aq,ay,...,a, g6m nsd nguyén va mot s6 nguyen Xx.

fori:=1to10do
if a; < x then
return True
return False

Hay chon déanh gia t6t nhat c6 thé vé thdi gian chay trong trudng hgp xau nhat ctia doan gia ma trén.
@ o(n%) O(1) © o(n?) @ O(n)

Cau 37. Sap xép cac tap hop sau sao cho méi tap la tp con cta tap tiép theo.

O(n® +1ogn),0((logn)"),0(7),0(V2eslegn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chQn dap an dung.

(&) O(7),0(v2sls™), O(log(n) — loglog(n)), O(n?log n), O (n* +log n), O((logn)"), O(3")
O( O(log(n) —loglog(n)), O(v2'*8'8™), O(n* + log ), O(n*log n), O((log n)"),0(3")
© 0(7),0(v281o8"), O(log(n) — loglog(n)), O(n* + log n), O (n*logn), 0(3"), O((log n)")
@) O(7),0(v2slos™), O(log(n) — loglog(n)), O(n* +log n), O(n? log ), O((log n)"), O(3")

Cau 38. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

a:=0
b:=0
fori:=1tondo
ji=2
while j < ndo
Ji=17-] '
a:=a+j
Hay chon déanh gia tot nhat c6 thé.
@ O(nlogn) o) © O(n?logn) ©) O(n)
Cau 39. Chon ham c6 d6 tang (theo ky hiéu O-16n) cham nhét trong s6 cac ham sau.
@ f(n) = n? f(n) =7n © f(n) = nlogn ©) f(n) = logn

Cau 40. Thai gian chay trong trudng hgp xau nhat ctia thuat toan MERGESORT 1a?

MERGE(A[l...n],m):
{(Trén hai mdng A[1...m] va Alm+1...n]))
i=1Lj=m+1
N: fork:=1tondo
if j > n then
Blk] := Ali];i:==i+1
else if i > m then
Blk] := A[jl;j:=j+1
else if Afi] < A[j] then
Blk|:=Ali];i:=i+1
else
Blk]:= Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

MERGESORT(A[1...n
((S3p xép trén day A[l...n)))
ifn>1
m:= |n/2| {((Tdch thanh hai mang con))
MERGESORT(A[1...m]) ((Dé quy))
MERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon danh gia t6t nhat c6 thé.

() O(logn) O(n) (© O(n?) (D) O(nlogn)
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Trang 8/8 - Ma de thi 020



DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé sb: 021
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Néu nhu ban muén chiung minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a sé nguyén chan”

bang cach chitng minh tryc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2kvéikeZ ®n+4=2kvéikeZ
©n+3=2k+1véikeZ D) n+4=2k+1véikeZ

Cau 02. Véi cac s6 thuc x va y, s6 y dugc goi 1a nghich dio cong (additive inverse) ciia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngdm & day?

(A) Vx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(©) Ix Jy, trong d6 x va y xac dinh trén tap s6 thuc R

(D) Ix Vy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 03. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

(@) Vx ((x #0) = Yy (xy = 1)) ® Vx ((x #0) = Ty (xy = 1))

© 3x((x#0) = Fy(xy =1)) D@ 3x((x #0) = Yy (xy = 1))

Cau 04. Mot bdn do (map) M 1a mot tap hgp gdm n qudc gia Cy, . . ., Cy, cling véi mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, voi 1 < i,j < n. Mot cdch t6 mau khé thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban co vua c6 moét cach t6 mau kha thi véi 2 mau den va tréng.)

Cho hai mau den va trang. Véi 1 < i < n, goi X; 1a ménh dé “Quéc gia C; dugc t6 bang mau den trong ban dé M.
Biéu thiic nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, cdu héi nay khong yéu cau kién thitc vé do thi.)

@ N (Xi A=Xj) V (=X A X)) A (Xi VX)) A (—X VX))

(i, ): Ci va C; ké nhau (i,j): C; va Cj ké nhau
@ /\ (Xi — _‘Xj) A (=X — X]') @ /\ (X; Vv X]') A (=X V —|X]')
(i,7): Cj va Cj ké nhau (i,j): Ci va Cj ké nhau
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Cau 05. Trong rat nhiéu ngdn ngt 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.

Gia st x va y la cac bién Boole trong mot ngon ngt 1ap trinh ma True va False tuong tng lan lugt véi 1 (hodc bat ci
thu gi khac 0) va 0.

Biéu thtic 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?
@x/\y B xcy @x\/y @x@y

Cau 06. Gia st mién xac dinh ctia cac bién la tip hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

() 3xJy (P(x, Tudn

Jx3y (P(x, Tuan

(©) 3x3y (P(x, Tudn

JxTy (P(x, Tudn
Cau 07. Gié sit mién xac dinh ctia cc bién la tp hgp tat cd moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — =P (y, Tuan))) Jx P(x, Tuén)

(© IxVy (P(x, Tudn) A ((y # x) — =P (y, Tuén))) (D) 3xVy (P(x, Tudn) A =P (y, Tuan))

P(y, Tuan)
P(y, Tuan)
P(y, Tuén))
P(y, Tudn) AVz(P(z,Tudn) — (z =y Vz = x)))

AX #Y)
A

A
A x #yAVz(P(z,Tudn) = (z =y Vz = x)))
A
N

— — N

Cau 08. Gid st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
@) (vx P(x)) V (Y2 Q(x)) = Vx (P(x) VQ(x)) =T Vx (P(x) VQ(x)) = (Vx P(x)) V (Vx Q(x)) =T
© vx (P(x) v Q(x)) £ (Vx P(x)) V (Vx Q(x)) @) Vax (P(x) A Q(x)) = (Vx P(x)) A (¥x Q(x))

Cau 09. Gia st bién x xac dinh trén mién D nao d6. Phat biu nao sau day la ding?

@A) Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)
Khong c6 phat bi€u nao trong ba phat biéu con lai 1a ding

Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
(D) Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)

Cau 10. 3 mot hon dao trong truyén cd tich, mbi cu dan trén ddo hodc la ludén néi that hodc 1a luén néi ddi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice n6i: “It nhat mot trong hai ngudi chiing t6i luén néi déi.”

Ai ludn néi that va ai luén néi dbi?
(A) Alice néi that va Peter n6i doi Ca Alice va Peter déu néi dbi
@ Peter néi that va Alice né6i doi @ Ca Alice va Peter déu néi that

Cau 11. Cho p, g, va r 1a cdc ménh dé sau:
p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thitc 16gic mé td ménh dé phuc hop sau:

“Néu tau dén dung gid hodc giam doc dén mudn thi Tuin dén cong ty trude gidm doc.”

@ (pAg)—q ® r— (-pV-q) © (prg)Vyg ©@ —(pAg) —r
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Cau 12. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién rfang “voi
hai sb bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi s6 tha hai cung la mot sO
duong”?

@A) Ym3n ((m > 0) = (n>0)) B) Vm In ((m > 0) — ((n > 0) A (n > m)))

© VmVn (((m > 0) A (n>m)) — (n>0)) (D) Ym¥n ((m > 0) A (n > m))

Cau 13. Gia st ban mudn chiing minh ménh dé sau:

“V6i moi n € Z, néu n la mot s6 nguyén khong am thin < n®.”
Phét biéu nao sau day la dung?
(A) Ménh dé da cho la diing va c6 thé duge chitng minh dé nhat bang cach chiing minh truc tiép
Meénh dé da cho 1a sai béi vi ton tai mot phan vi du cho ménh dé do
(C) Ménh dé da cho la diing va c6 thé dugc chiing minh dé nhét bang cach ching minh phan chiing
(D) Ménh dé da cho 1a ding va c6 thé dugc chiing minh dé nhét bang cach chiing minh ménh dé phan dao

Cau 14. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dting vé ching minh nay.

1=2 (Piéu phai chitng minh) (1)
=2=1 (Ddi xing) (2)
S142=2+1 (Cong theo vé (1) va (2)) (3)
& 3=3. 4)

Do (4) dung, nén (1) cting dung.

@ Chting minh nay 1a sai vi khong thé 1y luan rang (2) va (3) la twong duong

Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong

(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chirng minh

(D) Chiing minh nay la sai vi khong thé ly luan rang (3) va (4) la tuong duong
Cau 15. Goi P(x,vy) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mdi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@A) 3x3y3z (P(x,y) AP(x,2) A (x = 2)) Ix3IyVz (P(x,y) ANP(x,z) A (y # z))

(© FxIyIz (P(x,y) AP(x,2) A (y # z)) (D) 3x3y3z (P(x,y) AP(x,2) A (y = 2))
Cau 16. Cho cicquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.
Chon phat biéu dung trong s6 cac phat biéu dudi day.

(A) g o f 1a toan &nh nhung khong la don anh g o f khong la toan dnh va khong 1a don anh

(©) g o f 1a don anh nhung khong 1a toan anh @ g o f la don anh va la toan anh

Cau 17. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sb6 cong nay la bao nhiéu?
@1 3 ©4 @2
Cau 18. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?
12,{0}, {{2}}, 1o} 12} )}
@2 4 ©1 ©3
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Hinh 1: Cac quan hé f va g.

Cau 19. Gia tri ctia biéu thuc sau 1a?

100

2
[T
n=0k=n
@) 102 100 (© 101 (D) 103

Cau 20. Cho cap sd nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

@) 1210 500 (©) 1044 (D) 484

Cau 21. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Vi cac sd nguyén a,b € Z, aRb khi va chi khi
l|a — b| < 1. Chon phét biéu ding vé quan hé R.

(A) R khong la quan hé tuong duong vi né khong thoa man tinh chat bac cau

R'1a quan hé tuong duong

(O R khong 1a quan hé tuong duong vi né khong thda man tinh chat phan xa

(D) R khong 1a quan hé twong duong vi né khong théa man tinh chat déi xing

gl

Cau22. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} ¢ bao nhiéu tap con thurc su?
@) 31 37 © 28 (D) 32

Cau 23. Cho quanhé f C A x B dinh nghiabdi f = {(n,\/|n|) | n € AA+/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

MWA=B=2Z B A=B=Q ©A=B=N D A=B=R
Cau 24. Biéu thic nao la sai?

@ 2 C {0} B e ©ocCco (D) @ € {?}

Cau25. Cho A= {x|x € Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong s6 cac phat biéu sau.

@ BCA Ca ba phat biéu khac déu sai

(© A la tap hiru han D ACA

Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp = =20y, 1—a,—o (n>2)
a; = 1, ap; = 2

Gia tri ctia aygps5 la bao nhiéu?

(A) —6067 —6071 (© 6071 (D) 6067
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Cau 27. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
aq=2,a =6

Cong thirc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
Aa,=3-2"1Tmn>2) B®ay,=23""10>2 ©Qa,=32""n>1) Da,=2-3""(n>1)
Cau 28. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n > 3)
ap=0,a1 =2,ap =4

Gia tri cia ag la bao nhiéu?
(@A) 398 340 (©) 468 (D) 832

Cau 29. Phuong an nao sau day khong thé sit dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chitng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C©) Dau tién ta chiing minh P(0) va P(1) 1a dung. Tiép do, ta chiing minh P(k) — P(k + 2) ding véi moi sb
nguyénk > 0
(D) Déu tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0

Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,-, (n>2)
al = 1, ay = 16
Hay chon phét biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
(A) V6i moi s6 nguyén duong 1, a, < 4" Vé&i moi s6 nguyén duong 1, a, < n
@ V&i moi s6 nguyén duong n, a, < 2-3" @ Véi moi s6 nguyén duong n, a, < 5-2"

Cau 31. Céc s6 hang cia day {a,} dugc dinh nghia mot cach dé quy nhu sau:

a, = max{a,_o +ay_3,a,-1} (n>23)
ap = 0,511 = 1,612 = 3,613 =4

Gia tri ctia a7 la bao nhiéu?
@8 10 ©7 (D) 11

Cau 32. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sap thit tu tot”, tap A = {n € N | n? = 4k +2 v6i k € N nao d6} c6 phan tir nhé

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao dé} c6 phan tit nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tot”, tip A = {n € N | n2 = 4k + 1 véi k € N nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tip A = {n € Z | n*> = 4k + 1 v6i k € Z nao d6} c6 phan tit nhd
nhat

Cau 33. Hay chon phat biéu ding vé ching minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta c6
5n —5 = 0" dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.
* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta

chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) )
2(0)—0 (Gia thiét quy nap) (6)
0.

@)

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chiing minh nay sai vi & buéc co s& phai chiing minh ca P(0) va P(1) dting, nhung P(0) lai 1a ménh dé sai
Chiing minh nay sai vi & budc co s phai chitng minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
(C) Chitng minh nay sai vi dang thic (5) & budc quy nap khong chinh xac

(D) Chiing minh nay sai vi gia thiét quy nap khong chinh xac

Cau 34. Hay chon phat biéu ding vé chiing minh sau.

Cho P(n) la phat biéu “n + 1 = n + 2”. Ta ching minh P(n) dting v6i moi s6 nguyén khong am n. Gia st
P(k) dung v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta ching minh P(k + 1) cing dung.
That vay, thém 1 vao hai vé ctia dang thicck +1 = k +2, ta c6 k + 2 = k + 3. Do d6, P(k + 1) ding. Theo
nguyén ly quy nap, P(n) ding vdi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi khong c6 trudng hop cd s&

Khoéng c6 gi sai trong chirng minh nay

(C) Chitng minh nay sai béi vi phét biéu sir dung trong gia thiét quy nap 1a sai

Ching minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thiic trong buéc quy nap

Cau 35. Gia st ban str dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),

P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an ding dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu <> va 4 bang cac biéu thitc phut hop.
“Gia st voi s6 nguyén k > ¢ nao d6, P(j) dung vdi moi j théa man 4 < j < k. Ta chtiing minh ¢ ding.”

@ Olad, #laP(j+1) B OGlad, €laPk+1) (©<¢las #laP(j+1) D Olas #laP(k+1)
Cau 36. Chocacham f: R — Rva g: R — R. Két luan nao sau day la ding?

(A) Néu f(x)1a O(g(x)) thi f(x) khong 1a O(g(x)/2)

Néu f(x)1a O(g(x)) thi f(x)1a O(g(x)/2)

(C) Néu f(x)1a O(g(x)) thi g(x) khong 1a O(f(x)/2)

(D) Néu f(x) 1a O(g(x)) thi g(x) 1a O(f(x)/2)

Cau 37. Ham nao sau day khong 1a Q(n?)?
@) n! (B) nlogn + 3n? (© nlogn +3loglogn (D) 2"

Cau 38. Gia st m > 2van > 11ahaisé nguyén. Thoi gian chay trong truong hgp xau nhét ctia doan gia ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

for j :=2tomdo
b:=b+2
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Hay chon déanh gia tot nhat c6 thé.
@) O(m - n) O(m) © O(n) ® O(m +n)

Cau 39. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

fori:=1tondo
ji=2
while j < ndo
ji=7g
a=a-+j

Hay chon danh gia tot nhat c6 thé.

@ o) O(nlogn) © ofn) ©) O(rlogn)
Cau 40. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day 1a chinh xac nhat?

@) f(n) = O(nlogn)
Khong ap dung duoc Pinh ly thg véi hé thiace da cho
g ap & y

f(n) = O(n*%)
D) f(n) =0O(n)
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01.(C)
02.(B)
03.(B)
04.(B)
05.(B)

DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(A)

15.(C)
16.(B)

18.(C)

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

e
e
23.(D)

24.

25.(B)
26.(B)
27.(D)
28.(D)

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025
000——-

Dé sb: 021
30.(A) 36.(B)
31.(D) 37.0)
32.(C)
33.05) 38.D)
34.(A) 39.()
35.(D) 40.(©

29.(D)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé sb: 022
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi ddi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai luén néi that va ai luén néi doi?

(A) Alice n6i that va Peter néi ddi Peter noi that va Alice néi déi
(C) Ca Alice va Peter déu néi d6i (D) Ca Alice va Peter déu néi that

Cau 02. Cho p, g, var la cac ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc dén dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thitc 16gic mé td ménh dé phuc hop sau:

“Néu tau dén diing git hodc gidm ddc dén muon thi Tudn dén cong ty trudc gidm déc.”

@ r— (-pV—q) ® (pAg) Vg © (prg)—q © =(pAg) —r

Cau 03. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién rang “véi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cing 1a mot s6
duong”?

@A) YmVn (((m > 0) A (n >m)) — (n>0)) Vm3n ((m > 0) = ((n > 0) A (n>m)))

© VmV¥n ((m > 0) A (n > m)) (D) Ym 3n ((m > 0) — (n > 0))

Cau 04. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tit cd moi ngudi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba ngudi choi
pickleball”? Gia stt cac bién trong mdi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@) 3xTy3z (P(x,y) AP(x,2) A (y = 2)) Ix3y3z (P(x,y) ANP(x,2) A (y # z))

(© IxIyIz (P(x,y) AP(x,2) A (x = 2)) (D) Ix3yVz (P(x,y) AP(x,2) A (y # 2))

Cau 05. Mot bin do (map) M 1a mot tap hop gdm n quoc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cjnao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trfing. V6i1 < i < n,goi X; laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

Trang 1/8 - Ma de thi 022




(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khéng yéu cau kién thirc vé do thi.)

@ /\ (Xi V —|X]) A (—\Xi vV X]) /\ (Xi — —|X]) A\ (_‘Xi — X])

(i,j): Ci va Cj ké nhau (i,7): Ci va Cj ké nhau
@ /\ (Xi A _‘Xj) V(=X A Xj) @ /\ (X; Vv X]') A (=X V —\X]-)
(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 06. Gié sit mién xac dinh ctia cc bién la tap hgp tat c& moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A x # )

Jx3y (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
(©) 3x3y (P(x, Tudn) A P(y, Tudn))

(D) 3x3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tuan) — (z =y V z = x)))

Cau 07. Néu nhu ban mudn chiing minh ménh dé
“V6i moin € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2kvéikeZ B n+3=2k+1véikeZ
©n+3=2kvéikeZ D n+4=2k+1v6ikeZ

Cau 08. Gia st mién xac dinh ctia cac bién la tdp hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuan))) JxVy (P(x, Tun) A =P (y, Tudn))

(© 3xVy (P(x,Tuén) — ((y # x) — —P(y, Tudn))) (D) 3x P(x, Tuén)

Cau 09. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thtrc nao sau day thé hién rang “Moi sb thuc khac khong c6 mot nghich ddo nhan”?

@) Vx((x #0) = Vy (xy = 1)) ® Ix((x #0) = Jy (xy = 1))

© Vx ((x #0) = Jy (xy = 1)) (D) 3x ((x #0) = Yy (xy = 1))

Cau 10. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thyc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can chitng minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Gia thiét: x2 — 6x + 5 > 0; Piéu can ching minh: x > 5hoacx <1

(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x? — 6x +5 < 0

Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0
Cau 11. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?

@A) Vx (P(x) AQ(x)) = Vx P(x) AVx Q(x)

Vx (P(x) — Q(x)) = Vx P(x) — Yx Q(x)

(C) Khéng c6 phat biéu nao trong ba phét biéu con lai la ding

Vx (P(x) vV Q(x)) =VxP(x)VVxQ(x)
Cau12. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hodc 1a ludn néi that hodc 1a luén néi déi. Alice va
Peter 1a hai cu dan séng trén dao.

e Alice néi: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”

e Peter néi: “Alice luén néi that.”
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Ai ludn néi that va ai ludén néi déi?
(A) Peter néi that va Alice néi dbi Ca Alice va Peter déu néi that
(C) Ca Alice va Peter déu néi d6i (D) Alice néi that va Peter néi doi

Cau 13. Gia st ban mudn chitng minh ménh dé sau:

“V&imoin € Z, néu n 1a mot s6 nguyén khong am thin < n>.”
Phat biéu nao sau day la ding?
(A) Ménh dé da cho la duing va c6 thé dugc chiing minh dé nhat bang cach chiing minh tryc tiép
Meénh dé da cho 1a sai béi vi ton tai mét phan vi du cho ménh dé do
(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chiing minh phan chiing
(D) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhét bang cach chiing minh ménh dé phan dao

Cau 14. Sau day la mot chiing minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé chiing minh nay.

1=2 (Piéu phai chitng minh) (1)
=2=1 (Déi xing) (2)
S1+42=2+1 (Cong theo vé (1) va (2)) 3)
& 3=23. 4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé 1y luan rang (2) va (3) la twong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chirng minh

(D) Chiing minh nay la sai vi khong thé ly luan rang (3) va (4) la tuong duong

Cau 15. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do do, trén thuc té, chiung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thi gi khéc 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngi 14p trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.
Biéu thtrc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?

@ x oy ® xoy ©xny @ xvy

Cau 16. Daya, =5,8,13,20,29,40,53,... (n > 1) thdéa man hé thuc truy hoi nao trong s6 cac hé thic sau?
@an:an_1+3n,a1:5 an:an_1+n2,a1:5
@an:an_1+2n—1,a1:5 @an:an_1+n,a1:5

Cau17. Cho A= {x|x € Zvaxchin}vaB = {x | x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hop A va B trong s6 cac phat biéu sau.
(A) Ala tap hiru han B ACA
(C) Ca ba phat biéu khac déu sai D BCA
Cau 18. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.
Chon phét biéu ding trong s6 cac phat biéu dudi day.
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Hinh 1: Cac quan hé f va g.

() g o f 1a don anh nhung khéng 1a toan anh g o f khong la toan anh va khong 1a don anh
(©) go f1a don anh va la toan anh (D) g o f 1a toan anh nhung khong 1a don dnh

Cau 19. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s6 nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat d6i xing

R 1a quan hé tuong duong

(©) R khong la quan hé tuong duong vi né khong thda man tinh chat phan xa

R khong la quan hé tuong duong vi n6 khong théa man tinh chat bac cau

Cau 20. Cap s6 cong {a,} c6 a; = 5 va ajg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay la bao nhiéu?
@) 195 170 (©) 185 (D) 165
Cau 21. Cho cip s6 nhan {a,} vdia; = 4 va cong bdi g = 3. Tong 5 s6 hang dau tién ctia cip s6 nhan nay la bao
nhiéu?
@A) 1210 484 (© 500 (D) 1044
Cau 22. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?

@1 4 ©3 op:
Cau 23. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?
{212}, {21}, {{2}, {2} )
@2 3 ©4 @1
Céu 24. Biéu thirc nao la sai?
@ o C {2} B e ©oco (D) @ € {2}

Cau 25. Gia tri ctia biéu thic sau 1a?

@) 101 103 (© 100 (D) 102

Cau 26. Céc s6 hang cua day {a, } duge dinh nghia mot cach dé quy nhu sau:

ayp = —20y,_1—a,—o (n>2)
a; = 1, ap; = 2

Gia tri ctia argps la bao nhiéu?
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&) —6067 —6071 (© 6071 (D) 6067

Cau 27. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

an =2a,_1+3a,-» (1’1 > 2)
aq=2,a =6

Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

@a,=3-2"1Tn>2) B®a,=23""n>2) ©Qa,=32""n>1) Da,=2-3""(n>1)

Cau 28. Hay chon phat biéu duing trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k +2 v6i k € Z nao d6} c6 phan tir nhd

nhat

Theo Tién dé “Tinh chat sdp thu tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan tr nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 véi k € Z nao d6} c6 phan ti nhd
nhat

(D) Theo Tién dé “Tinh chat sdp thu tu tot”, tap A = {n € N | n? = 4k + 2 v6i k € N nao d6} c6 phan ti nhd
nhat

Cau 29. Céc s6 hang cia day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap = O,a1 = Z,le =4

Gia tri cuia ag la bao nhiéu?
(A) 340 398 (© 832 (D) 468

Cau 30. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1—5 = 0.
* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao dé6, P(j) ding véi moi j € N thtaman1 < j < k. Ta
ching minh P(k 4+ 1) dung. That vay, ta co:
5(k+1)—5=2(5k—-5)— (5(k—1) —5) (Bién ddi dai s6) (5)
2(0)—-0 (Gia thiét quy nap) (6)
0 @)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.

(A) Chiing minh nay sai vi gia thiét quy nap khong chinh xac

Chting minh nay sai vi & budc co s& phai chiing minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(C) Chitng minh nay sai vi dang thtic (5) & budc quy nap khong chinh xac

(D) Chiing minh nay sai vi & buéc co s& phai chiing minh ca P(1) va P(2) ding, nhung P(2) lai 1a ménh dé sai

Cau 31. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
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(A) PAu tién ta chiing minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
PAu tién ta chitng minh P(0) va P(1) la ding. Tiép d6, ta chitng minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
(D) PAu tién ta chiing minh P(0) duing. Tiép d6, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0
Cau 32. Gia st toi da thy mot cude diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngya tiép theo va con ngya trudc d6 cling c6 mau trang. Ban can thong tin bo sung toi thiéu nao dé co thé suy ra rang
tat ca cac con ngya déu cé mau trang?
(A) Con ngya cudi ciing c6 mau trang
Ca hai con ngya dau tién va cudi cing c6 mau trang
(©) Tt nhat mot con ngua c6 mau trang
Con ngua dau tién c6 mau tréng
Céu 33. Tap hop S c6 chita cc chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chudi réng A € S. (Chudi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@A) 0101 1 ©0 (D) 01
no .
Cau 34. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) " 2" = 2"*! — 17 bing

i=0
quy nap.

noo N
Goi P(n) 1a phat biéu ) _2' = 2"l 1. Ta chitng minh “¥n € IN P(1)” bang quy nap.
i=0

0 .
* Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 E 21 =20 =1va20tl — 1 =1.Do do,
i=0

P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) dting, nghia la ching minh 20 + - . . 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 .. g 2k okl — okl okl g (Gia thiét quy nap) (8)
=22 _1q. (Bién ddi dai sb) 9)

Vay P(k + 1) ding.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chitng minh nay 1a sai vi gia thiét quy nap khong chinh xac
Khoéng c6 gi sai trong chirng minh nay

(C) Chiing minh nay la sai vi dang thtc (8) khong chinh xac

(D) Chiing minh nay 1a sai vi & budc co s& phai chiing minh P(1) ding

Cau 35. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay =3a,_1+4a,-, (n>2)
al = 1, iy = 16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
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(A) V&i moi s6 nguyén duong 1, a, < 2-3" V&i moi s6 nguyén duong n, a, < 4"
(©) V6i moi s6 nguyén duong n, a, < n @ Véi moi s6 nguyén duong n, a, < 5 - 2"

Cau 36. Gidsim > 2 van > 11ahai s nguyén. Thoi gian chay trong truong hgp xau nhat ctia doan gid ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon danh gia tot nhat c6 thé.
@) O(n) O(m +n) © O(m) ® O(m - n)

Cau 37. Ham COMPUTESUM sau c6 dau vao la mot s nguyén duong n va sé tra lai gia tri cia ) (i + 2)i%.
i=1

COMPUTESUM (n):
if n = 1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay ¢ bang biéu thitc nao dé COMPUTESUM (1) tra lai két qua mong muén?
@ (v+2)y> ® y+n ©y+(n+2)m @y

Cau 38. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

a:=0
b:=0
fori:=1tondo
ji=2
while j <ndo
=i
a:=a+j

Hay chon danh gia tot nhat c6 thé.
@® O(nlogn) o) © O(nlogn) © o)

Cau 39. Gia st thai gian chay ciia mot thuat toan nao dé dugce cho bdi hé thirc truy hoi T(n) = 2T (n/3) + O(1).
Chon dénh gia t6t nhat vé do tang ctia T(n) theo ky hiéu O-16n.

@ O(n) O(logn) © o) @) O(n'#?)

Cau 40. Cho hé thic truy hoi c6 dang f(n) = 12f (n/12) + 10n. Theo Dinh lj thy (Master Theorem) thi danh gia nao
sau day la chinh xac nhat?

@) f(n) = O(—10n/11)

=0(n)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(A)
o
16.(C)

18.(B)

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

19.(D)
s

23.
24.(B)

25.(D)
26.(B)
A
29.(C)

30.

000——-
beé s6: 022
31.(A) 37.(C)
32.(C)
33.D) 38.(A)
34.(A) 39.0D)
35.(B)
36.(B) 40.(D)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé sb: 023
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st ban mudn chiing minh ménh dé sau:

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”

Phat biéu nao sau day la ding?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh phan ching
Meénh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chitng minh ménh dé phan dao
(C) Ménh dé da cho la sai bdi vi ton tai mot phan vi du cho ménh dé dé
@ Ménh deé da cho la duing va c6 thé duge ching minh dé nhat bé"mg cach chiing minh truc tiép

Cau 02. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =yVz=x)))

Jx3y (P(x, Tudn) A P(y, Tun) A x 7& yAVz(P(z,Tuan) — (z =y Vz = x)))
(C©) 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

JxJy (P(x, Tudn) A P(y, Tuan))

Cau 03. Gia st bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?
@) Vx (P(x) AQ(x)) = (Y P(x)) A (Vx Q(x)) ®) vax (P VQ( ) = (VxP(x)) V (VxQ(x)) =T
© (VxP(x)) V (V2 Q(x)) = Va (P(x) VQ(x)) =T (D) Vx (P(x) V Q(x)) # (Vx P(x)) V (Vx Q(x))

Cau 04. Trong rat nhiéu ngon ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sd hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ng lap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngon ngir 1ap trinh ma True va False tuong ting lan lugt véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong véi diéu kién trong ci phdp if x + y + z - x*y — x*kz - y*z +
xxy*z ...7

@A) xVyVz B xAyAz © ~(xAyAz) D x®ydz

Cau 05. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sd thi nhat 1a mot sé6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cing 1a mot s6
duong”?

@) YmVn (((m > 0) A (n>m)) — (n>0)) Vm3n ((m > 0) = (n>0))

© Vm3n((m >0) = ((n>0)A(n>m))) (D) Ym¥n ((m > 0) A (n > m))
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Cau 06. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luon néi ddi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi ching t6i luén néi déi.”

Ai ludn néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi that Alice néi that va Peter néi d6i
(©) Ca Alice va Peter déu néi d6i @ Peter n6i that va Alice néi d6i

Cau 07. Voi cac sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) ciia x néu x +y = 0. Gia st ban
muén chiing minh ré“mg “moi s6 thuce c6 nghich dao cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) Vx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

(C) Vx Jy, trong d6 x va y xac dinh trén tap sb thuc R

dx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Cau 08. Gid st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
(A) Khong c6 phét biéu nao trong ba phat biéu con lai la ding
Jx (P(x) A Q(x)) = Ix P(x) A 3x Q(x)

Vx (P(x) +» Q(x)) =VxP(x) + Vx Q(x)
(D) Fx (P(x) vV Q(x)) = 3x P(x) V 3x Q(x)

Cau 09. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

* Alice n6i: “Chinh xdc mot trong hai ngudi chuing t6i luén néi déi.”

e Peter noéi: “Alice ludn néi that.”

Ai ludn néi that va ai ludén néi déi?

(A) Ca Alice va Peter déu néi d6i Alice néi that va Peter néi d6i
@ Ca Alice va Peter déu néi that @ Peter noéi that va Alice néi doi

Cau 10. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac 50 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1 == True déu c6 gia tri True. Do do, trén thyc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngdn ngi ap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngi 14p trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?

@ xdy ® x Ay ©x+y D) xVy

Cau 11. V6i mot s6 thuc x bat ky, mot sb thue y duge goi 1a nghich dido nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) Vx ((x #0) = Iy (xy =1)) ®) 3x ((x #0) = Yy (xy = 1))

© I ((x#0) = Iy (ry=1)) @) v ((x #0) = ¥y (xy =1))

Cau 12. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mbi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@A) 3xTy3z (P(x,y) AP(x,2) A (x = 2)) IxJy3Iz (P(x,y) ANP(x,2) A (y = z))

(© IxIyIz (P(x,y) AP(x,2) A (y # 2)) (D) 3x3yVz (P(x,y) AP(x,2) A (y # 2))
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Cau 13. Cho p, g, var la cdc ménh dé sau:
p = “Tau dén mudn.”
g = “Gidm doc den dung gio.”

r = “Tudn dén cong ty trude giam dbc.”

Hay chon biéu thic 16gic mo th ménh dé phic hgp sau:

“Néu tau dén diing git hodc gidm dbc dén muon thi Tudn dén cong ty trudc gidm doc.”

@ (prg)—q ® ~(pAg) —r © (prg) vy © r

= (mpV—q)

Cau 14. Sau day la mot ching minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dung vé ching minh nay.

1=2 (DPiéu phai chitng minh)
&2=1 (Do6i xung)
S1+2=2+1 (Cong theo vé (1) va (2))
< 3=23.

Do (4) dung, nén (1) cing dung.

@
)
®)
(4)

(A) Ching minh nay 1a sai vi khong thé 1y luan rang (2) va (3) la twong duong
Chiing minh nay 1a sai vi khong thé ly luan ré“mg (1) va (2) la twuong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

(D) Chiing minh nay 1a sai vi khong thé 1y luan rang (3) va (4) la tuong duong

Cau 15. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling vdi mo t& vé qudc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khd thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6

trén ban co vua c6 moét cach t6 mau kha thi véi 2 mau den va tréng.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qubc gia C; dugc to bfing mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang

cho ban &6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting

mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xl — _|X]) A (_‘Xi — X]) /\ (Xl \% X]) N (ﬁXi V _\X])

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
© N (X; V=X)) A (=X V X)) (D) A (Xi A=Xj)V (=X A X))
(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau

Cau 16. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

2,{2}, {{2}}, {{2} {21}
@3 4 ©2 D1

Cau 17. Tinh gia tri ctia biéu thuc:
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(A) 43800 43750 (C) 42525 (D) 44200

Cau 18. Nhaéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phat biéu ding trong sb cac phat biéu sau.

@A) P(A) x P(B) C P(A x B) ®B) P(A x B) C P(A) x P(B)

© P(A)\'P(B) S P(A\B) D P(A\B) C P(A)\P(B)

Cau 19. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: V6i cac s6 nguyén a,b € Z, aRb khi va chi khi
l|a — b| < 1. Chon phat biéu ding vé quan hé R.

@ R khong la quan hé tuong duong vi n6 khong thda man tinh chat déi xing

R'1a quan hé tuong duong

(©) R khong 1a quan hé tuong duong vi né khong thda man tinh chat phan xa

(D) R khong 1a quan hé twong duong vi né khong thda man tinh chat bac cau

Cau 20. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?

@4 2 ©s3 @1
Cau 21. Cho cip s6 nhan {a,} v6i a; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cAp s6 nhan nay la bao
nhiéu?

@A) 1210 484 (©) 500 (D) 1044

Cau 22. C6 bao nhiéu tap hgp khac nhau dugc liét ké dudi day?

{0,{2}, {{2}}, {{2}, {2} }}
@1 4 ©3 @2

Cau 23. Cap sb6 cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién cta cip s6 cong nay 1a bao nhiéu?

@A) 170 185 © 195 (D) 165

Cau 24. Choquanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
clia tap sb thuc R. Trong céc trudong hgp nao sau day thi f 1a mot ham tir A dén B?

M A=B=Q BA=B=2Z ©A=B=R D A=B=N
Cau25. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thurc su?

@ 32 ® 37 © 31 D) 28

Cau 26. Céc s6 hang cia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{a,_» +ay_3,a,-1} (n>3)
ap=0,a1 =1,ap =3,a3 =4

Gia tri ctia a7 la bao nhiéu?
@A) 10 7 © 8 (D) 11

Cau 27. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Dau tién ta chitng minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Dau tién ta chitng minh P(0) dung. Tiép d6, ta ching minh P(k) — P(k + 1) ding vdi moi s6 nguyén k > 0
(C) Dau tién ta chiing minh P(0) va P(1) la dung. Tiép d6, ta chiing minh P(k) — P(k +2) ding véi moi sb
nguyén k > 0
(D) PAu tién ta chiing minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6 va ching minh
P(k+1) cing dung

Cau 28. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an dting dé hoan thanh phét biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.
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“Gia st v6i s nguyén k > < nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@A) $las #laP(j+1) Glad, #laP(k+1) © Olad, #laP(i+1) D Olas #laP(k+1)
Cau 29. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,5 (n>2)
a1 =1,a, =16

Hay chon phét biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
(A) V6i moi s6 nguyén duong 1, a, < 4" Vé6i moi s6 nguyén duong 1, a, < n
(©) V6i moi s6 nguyén duong n, a, < 5-2" @ V&i moi s6 nguyén duong n, a,, < 2 - 3"

Cau 30. Céc s6 hang cua day {a,} dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap=0,a1 =2,ap =4

Gia tri cuia ag la bao nhiéu?
@A) 340 398 (©) 468 (D) 832

Cau 31. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp = =20y, 1—a,—o (n>2)
a; = 1, ap; = 2
Gia tri ctia argps 1a bao nhiéu?

@) 6071 —6067 (© —6071 (D) 6067

n

Cau 32. Hay chon phét biéu ding vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2i =t 1~ bé“mg
i=0

quy nap. Z

noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) dung. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do do,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 + - - +2F = 2k1 1. Ta
chiing minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 (5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
204 g2k =kl 1 (6)
Theo gia thiét quy nap, (6) dting, va do d6 (5) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.
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(A) Chiing minh nay la sai vi & budc co s& phéi chiing minh P(1) ding
Chting minh nay la sai vi & budc quy nap phai gia thiét P(k) dung véi s6 nguyén k > 0 nao do

Chirng minh nay 1a sai vi & buéc quy nap khong thé xuat phat tir P(k + 1) va di chitng minh P(k)

Khong c6 gi sai trong chitng minh nay

n
Cau 33. Hay chon phét biéu ding vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2!

i=0
quy nap. Z

— 21’l+1

—1” bé“mg

no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
=

1

0
i=0
P(0) dung.
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 4 2F 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 1. gk g okt _ oktl y ok+l g (Gia thiét quy nap)

_ok+2 g (Bién déi dai s6)
Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

* Budrc co sé: Ta ching minh P(0) dung. That vay, khin = 0,tacé y_2' =2° = 1va20+! —1 = 1. Do do,

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching

@)
8)

(A) Chting minh nay la sai vi & budc co s& phéi chiing minh P(1) ding
Chiing minh nay 1a sai vi dang thtic (7) khong chinh xac

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chitng minh nay la sai vi gia thiét quy nap khong chinh xac

Cau 34. Tap hop S ¢6 chira cac chudi nhi phan dugc dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@) 01 0 ©1 (D) 0101

Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
a1 =2,a =6

Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

@Da,=2-3""n>2) ®a,=2:3""n>1) ©Qa,=32""n>2 Da,=3-2""1n>1)

Cau 36. Sap xép cac tap hop sau sao cho méi tap l1a tp con ctia tap tiép theo.

O(n* +logn),0((logn)"),0(7),0(V2lglogn) O(3"),0(n?logn), O(log(n) — loglog(n))

Hay chon dap an dung.
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® 0(7), 0(v/3557), 0(1og(n)  loglog()), 0(n + log 1), 0(log 1), 0(3"), O (log n)")
O(7),0(V/2l0glogn) O(log(n) — loglog(n)), O(n* +logn),O(n?logn), O((logn)"),O(3")
(© O(7), 0(v/20W57), 0log(n)  loglog(n)), O(nlog m), 02 + log n), O (log n)"), O(3")
(©) O(7), 0(log(n) ~ loglog(n)), O(v2%1%"), O(n2 + log 1), 0(n2log ), O((log n)"), 03")

Cau 37. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlogn)?, /nlog(n*),10", (n!)?, n* + n*®

Hay chon dap 4n dung.
@) yirtog(o) (mlog )% 1%, (15,107 (1)
(nlogn)?, v/ log(n?), n® - n%%, nl%, (15),10%, (n!)?
© \/ﬁlog(nz),(nlogn)3,n99+n98 100 ,10", (1.5)", (n!)?
©) virlog(i), (nlogn)®, 1% + %, 1w, (15)", 10", (n!)?
Cau 38. Ham nao sau day khong la Q)(n?)?
@A) nlogn + 3n? ®) n! (© nlogn +3loglogn @2”
Cau 39. Gia st thoi gian chay cia mot thuat toan nao dé dugce cho béi hé thic truy héi T(n) = 2T(n/3) + O(1).
Chon déanh gia t6t nhat vé do tang cta T(n) theo ky hiéu O-16n.
@ O(n) O(logn) ©o@) D) O(n'8:?)

Cau 40. Cho hé thic truy hoi c6 dang f(n) = 12f (n/12) + 10n. Theo Dinh lj thgy (Master Theorem) thi ddnh gia nao
sau day la chinh xac nhat?

@) f(n) = O(-10n/11)
(B) Khong ap dung dugce Dinh ly thg véi hé thirc da cho
gap g y

f(n) =0(n)
D) f(n) = O(nlogn)

10",
10",

Trang 7/8 - Ma dé thi 023
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Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

KIEM TRA GIUA KY
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S6 tin chi: 4
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25.(C)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 024
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat ca moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba ngudi choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tit cd moi nguoi.

@A) 3xTyVz (P(x,y) AP(x,2) A (y # 2)) IxIy3Iz (P(x,y) AP(x,z) A (x = z))
(© IxIy3z (P(x,y) AP(x,2) A (y # z)) (D) 3xJy3z (P(x,y) AP(x,2) A (y = z))
Cau 02. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
(&) Vx (P(x) v Q(x)) # (Vx P(x)) V (Vx Q(x)) (Vx P(x)) V (Vx Q(x)) = Vx (P(x) VQ(x)) =T

© Vx (P(x) VQ(x)) = (VxP(x)) V(¥xQ(x)) =T (D) Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x))
Cau 03. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé ching minh nay.

1=2 (Piéu phai chitng minh) 1)
s2=1 (Ddi xing) )
S142=2+1 (Cong theo vé (1) va (2)) (3)
< 3=23. 4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la twong duong
Chiing minh nay la sai vi khong thé ly luan rf?mg (1) va (2) la tuong duong
(C) Chiing minh nay la sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong
@ Chiing minh nay la sai vi khong thé bat dau tir diéu phai chitng minh

Cau 04. Mot bdn do (map) M 1a mot tap hop gdm n qudc gia Cy, . . ., Cy, cling vdi mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, voi 1 < i,j < n. Mot cdch t6 mau khé thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M"”?

(Chi y: Trong Toéan i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong védi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé ciing
mau. Tuy nhién, cdu héi nay khong yéu cau kién thic vé do thi.)
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@ N (Xi A=X)j) V (=X A X)) A (X; VX)) A (=X V X))

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
@ /\ (Xi — —|X]) A (‘!Xl' — X]) @ /\ (Xl‘ \ X]) N (—\Xi V —|X])
(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau

Cau 05. Gia st ban mudn ching minh ménh dé sau:

4

“V&i moi n € Z, néu n la mot sb nguyén khong am thin < n.

Phat biéu nao sau day la dung?
@ Meénh dé da cho 1a sai béi vi ton tai mot phan vi du cho ménh dé do
Meénh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chiing minh ménh dé phén dao
(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhéat bang cach ching minh truc tiép
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan ching

Cau 06. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban cta y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
la ban cta Tuan”.

@A) 3xvy (P(x,/Tuén) A —P(y, Tuan)) JIxVy (P(x, Tuén) A ((y # x) = —P(y, Tuél?)))
(©) 3x P(x, Tuén) (D) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tun)))

Cau 07. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@) 3x ((x #0) = Yy (xy = 1)) ® Vx ((x #0) = Vy (xy = 1))

© 3x((x#0) = Fy(xy = 1)) D@ Vx ((x #0) = 3y (xy = 1))

Cau 08. Néu nhu ban muén ching minh ménh dé
“V&i moin € Z, néu n + 3 1a s6 nguyén 1¢ thi n + 4 1a sé nguyén chan”

bang cach ching minh truc tiép thi ban sé can gia thiét diéu gi trong ching minh ctia ban?
A n+3=2kvéikeZ ®n+4=2k+1véikeZ
©n+4=2kvéikeZ D n+3=2k+1v6ikeZ

Cau 09. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
céc 50 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do do, trén thuc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat
ct thua gi khéac 0) va 0.

Biéu thuc 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z — x*y - x*z - y*z +
X*ky*z .. .7

@A) xAyAz B xdydz ©xVyvz (D) ~(x Ay Az)

Cau 10. Gia st bién x xac dinh trén mién D nao d6. Phat biu nao sau day la ding?
(A) Khong c6 phét biéu nao trong ba phét biéu con lai 1a ding
Ix (P(x) VQ(x)) = Ix P(x) V Ix Q(x)
Vx (P(x) +» Q(x)) = Vx P(x) <> Vx Q(x)
(D) Ix (P(x) A Q(x)) = 3x P(x) A 3x Q(x)

Trang 2/8 - Ma de thi 024



Cau 11. Trong rat nhiéu ngdén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong iing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.

Gia st x va y 1a cac bién Boole trong mot ngon ngt 1ap trinh ma True va False twong tng lan lugt véi 1 (hodc bat ct
thu gi khac 0) va 0.
Biéu thtic 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (1-x)*(1-y) ...?

@x\/y x<—>y @x@y @x/\y

Cau 12. Gia st mién xac dinh ctia cac bién la tip hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tuan”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y)

(©) 3x3y (P(x, Tudn) A P(y, Tudn))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))

Cau 13. Gid st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cting 1a mot s6
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) VmVn (((m > 0)A (n>m)) = (n>0))

© VmV¥n ((m > 0) A (n > m)) (D) Ym 3n ((m > 0) — (n > 0))

Cau 14. Voi céc s6 thuc x va y, sd y duoc goi 1a nghich dio cong (additive inverse) ctia x néu x + y = 0. Gia stt ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngdm & day?

@ Jx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(©) Vx Wy, trong do6 x va y xac dinh trén tap s6 thuc R

(D) Vx Jy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 15. Gié st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
@A) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a ding
Vx x)VQ(x)) =VxP(x)VVxQ(x)
©) VX( ( ) AQ(x)) = Vx P(x) AVx Q(x)

Cau 16. Cho cac ham f : R — R thoéa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc su
tang). Phat biéu nao sau day la dung?

(A) f khong nhat thiét 1a don dnh va khong nhat thiét 1a toan anh

f khong nhét thiét 1a don anh nhung phai 1a toan anh

(©) f la don 4nh va dong thai 1a toan anh

f 1a don anh nhung khong nhét thiét 1a toan anh

Cau 17. Daya, =5,8,13,20,29,40,53, ... (n > 1) thoéa man hé thuc truy hoi nao trong s6 cac heé thic sau?
@A) ay=a,1+na =5 B ay =a,_1+3n,a1 =5
@an:an,l—i—nz,al:S @an:an,1+2n—1,a1:5

Cau18. Cho A= {x|x € Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong s6 cac phat biéu sau.

A BCA Ca ba phat biéu khac déu sai

@Alétéphﬁuhan @ACA
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Cau19. Choquanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN \/|n| € B} trong d6 A, B la cac tap con
ctia tap sb thuc R. Trong céc trudng hgp nao sau day thi f 1a mot ham tir A dén B?

M A=B=0Q B A=B=R ©A=B=2Z D A=B=N

Cau 20. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phat biéu ding trong sb cac phat biéu sau.

(&) P(A x B) C P(A) x P(B) P(A) x P(B) C P(A x B)

© P(A\B) S P(A)\P(B) @) P(A)\ P(B) C P(A\B)

Cau 21. Cho cAp sd nhan {a, } v6ia; = 4 va cong boi g = 3. Téng 5 sd hang dau tién cta cip s6 nhan nay la bao
nhiéu?

@) 1210 484 (©) 500 (D) 1044
Cau 22. Cap s cong {a,} c6 a; = 5va ajg = 32. Téng 10 s6 hang dau tién ctia cAp sb cong nay 1a bao nhiéu?

A) 165 195 (©) 185 (D) 170

Cau 23. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{2 {2}, {{2}1} ({2}, {21}
@2 ®3 ©4 @1

Cau 24. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f la toan anh nhung khong la don anh g o f la don anh nhung khong la toan anh
(©) go f1a don anh va la toan anh (D) g o f khong 1a toan dnh va khong la don dnh

Cau 25. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?
0,42}, ({21}, {{2},{2}}
@2 ® 4 ©1 @3

Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap = —2ay,1—ay—p (n>2)
a = 1, ay = 2

Gia tri ctia a»gps5 la bao nhiéu?

(A) —6067 —6071 (© 6071 (D) 6067
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Cau 27. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =24, 1+3a,—2 (n>2)
a1 =2,a =6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang cia day {a, }?
@a,=32"1"n>2) B®a,=2-3""n>2) ©a,=32""n>1) MDa,=2-3"1n>1)

Cau 28. Hay chon phat biéu diing vé chirng minh sau.

Cho P(n) 1a phat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 =k + 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thtic trong budc quy nap
Chung minh nay sai boi vi khong c6 truong hop co s

(C) Khéng 6 gi sai trong chirng minh nay

Chiing minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap la sai

Cau 29. Céc s6 hang cua day {a, } duge dinh nghia mot cach dé quy nhu sau:

a1 =1,a, =16
Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
(A) V&i moi s6 nguyén duong 1, a,, < 4" V&i moi s6 nguyén duong n, a, < n
(©) V6i moi s6 nguyén duong n, a, < 5-2" @ Vé&i moi s6 nguyén duong n, a, < 23"

Cau 30. Hay chon phat biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién 7, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) 1a phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € N P(n)” bang quy nap manh.
* Budc co s0: Ta chung minh P(1) dung. That vay,5-1—5 = 0.
* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6imoi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dang. That vay, ta co:
5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién d6i dai sb) ®)
2(0)—0 (Gia thiét quy nap) (6)
0. @)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay sai vi gia thiét quy nap khong chinh xac

Chirng minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(C) Chitng minh nay sai vi dang thtc (5) & budc quy nap khong chinh xac

Chirng minh nay sai vi & budc co s phai chitng minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
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Cau 31. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{a,_»+ay,_3,a,-1} (n>23)
ay=0,a1 =1,ap =3,a3 =4

Gia tri cta a7 la bao nhiéu?
@) 8 10 ©7 (D) 11
Céu 32. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chubi réng A € S. (Chudi rong 1a mot chudi khong chira bat ky ky tur nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@1 0101 © 01 D)o
n H N
Cau 33. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 1”7 bing

quy nap. =

no N
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 Z 21 =20 =1va20tl — 1 =1.Do do6,
i=0

P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 + - - - 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

N A VAR L L | (Gi4 thiét quy nap) 8)
=22 _1q, (Bién d6i dai sb) )

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc co s& phéi chiing minh P(1) ding
Chting minh nay la sai vi dang thitc (8) khong chinh xéac

(C) Khong c6 gi sai trong chitng minh nay

(D) Chiing minh nay la sai vi gia thiét quy nap khong chinh xac

Cau 34. Phuong an nao sau day khong thé sir dung dé chiig minh rang mot phat biéu P(n) ding véi moi s6
nguyén khong am n?
(A) PAu tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) ding véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chitng minh P(0) ding. Tiép do, ta chiig minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C©) Dau tién ta chiing minh P(0) va P(1) 1a dung. Tiép do, ta chiing minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
(D) Déu tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0

n
Cau 35. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién n, ) 2" = 2"*! — 17 bing
quy nap. -
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noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4 ..ok g oktl _okt2 g (10)
Thém —2%*+1 vao ca hai vé cua (10), ta ¢6
204 g2k =kl g (11)
Theo gia thiét quy nap, (11) dung, va do d6 (10) cing dung. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Khong c6 gi sai trong chiing minh nay

Chirng minh nay 1a sai vi & budc quy nap khong thé xuat phét tir P(k + 1) va di chiing minh P(k)
(C) Chitng minh nay 1a sai vi § budc quy nap phai gia thiét P(k) dting vdi s6 nguyén k > 0 nao dé
(D) Chiing minh nay 1a sai vi & buéc co s phéi chitng minh P(1) ding

Cau 36. Chocacham f: R — Rvag: R — R. Két luan nao sau day la ding?
(A) Néu f(x)1a O(g(x)) thi f(x) khong 1a O(g(x)/2)
Néu f(x) 1a O(g(x)) thi f(x)1a O(g(x)/2)
(C) Néu f(x)1a O(g(x)) thi g(x) khong 1a O(f(x)/2)
(D) Néu f(x)1a O(g(x)) thi g(x)1a O(f(x)/2)
Cau 37. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x du 16n. (Nghia 1a, ton tai xo € R sao cho
g(x) # 0 v6i moi x > xp.) Néu lgn Qx; = oo thi két ludn nao sau day la dung?
X—00

@) g(x) la O(f(x)) ® f(x)1a O(g(x)) © f(x) la®(g(x)) @) f(x)lao(g(x))

Cau 38. Sap xép cac tap hop sau sao cho méi tap 1a tap con cta tap tiép theo.

— — —

O(n® +1ogn),O((logn)"),0(7),0(V2eslogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap 4n dung.

(&) O(7),0(log(n) — loglog(n)), O(V2sle™), O(n? + log n), O(n? log n), O((log n)"), O(3")

®) 0(7), (\/W) O(log(n) —loglog(n)),0(n2logn),0(n? 4 logn), O((logn)"),0(3")

(© O(7),0(v2'slog ), O(log(n) —log log(n)), O(n* +log n), O(n? log n), 0(3"), O((log n)")

D) O(7),0(V2elos1), O(log(n) — loglog(n)), O(n? + log n), O(n?log n), O((log n)"), O(3")
)

Cau 39. Gia str thoi gian chay clia mot thuat todn nao dé dugc cho bai hé thic truy hoi T(n
Chon déanh gia t6t nhat vé do tang cta T(n) theo ky hiéu O-16n.

= 2T(n/3) + O(1).

@) O(n) O(log 1) © o) (D) O(n'°%:2)
Cau 40. Chon ham c6 d6 tang (theo ky hiéu O-16n) cham nhat trong s6 cac ham sau.
@) f(n) =logn ® f(n) =n’ © f(n) = nlogn D f(n) =
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(B)
14.(D)
15.(D)
16.(D)
17.(D)

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

18.(B)
19.
20.

oy

24.(D)

25.

27D

29.(A)

Dé sb: 024

30.(B) 36.(B)
31.(D) 37.(8)
32.(C) 38 @
33.(D) .

34.(B) 39.D)
35.(B) 40.(A)

,ngay ... thing ...nim

Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dbé sb: 025
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Cho p, g, var la cac ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic l6gic mo6 ta ménh dé phtc hop sau:

7

“Néu tau dén dung gio hodc gidm ddc dén muodn thi Tuin dén cong ty trude gidm doc.”

@ (pAg)Vy ® r— (~pV—q) © —~(pAq) = D (pAg) —q

Cau 02. Néu nhu ban mudn chiing minh ménh dé
“V&i moin € Z, néu n + 3 1a s6 nguyén 1¢ thi n + 4 1a s6 nguyén chan”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2kvéikeZ B n+3=2kvéikeZ
©n+4=2k+1véikeZ D n+3=2k+1v6ikeZ

Cau 03. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién r?mg “voi
hai s6 bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi sé tha hai cung la mot sO
duong”?

@A) YmVn (((m>0)A(n>m)) — (n>0)) Vm3n ((m >0) — ((n>0)A(n>m)))

© VmVn ((m > 0) A (n > m)) (D) Vm3n ((m > 0) — (n > 0))

Cau 04. Gia st ban mudn chitng minh ménh dé sau:

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”
Phat biéu nao sau day la ding?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép
Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé d6
(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chiing minh ménh dé phan dao
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan ching

Cau 05. Sau day la mot chung minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dung vé ching minh nay.
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1=2 (Piéu phai chitng minh) (1)

&2=1 (Ddi xing) 2)
S1+2=2+1 (Cong theo vé (1) va (2)) (3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chitng minh nay 1a sai vi khong thé ly luan rang (2) va (3) 1a twong duong
Chting minh nay la sai vi khong thé bat dau tir diéu phai chitng minh

(C) Chiing minh nay la sai vi khong thé 1y luan rang (1) va (2) 1a tuong duong
(D) Chiing minh nay 1a sai vi khong thé 1y luan rang (3) va (4) la tuong duong

Cau 06. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hoac la ludn néi that hodc 1a ludn néi dbi. Alice va
Peter 1a hai cu dan séng trén ddo.

e Alice néi: “Chinh xdc mot trong hai ngudi chiing t6i luén néi déi.”

e Peter noéi: “Alice ludn noi that.”

Ai luén néi that va ai ludén néi déi?

@ Ca Alice va Peter déu néi that Alice néi that va Peter néi doi
(C) Ca Alice va Peter déu néi d6i (D) Peter néi that va Alice néi déi

Cau 07. V6i mot s6 thuc x bat ky, mot sb thuc y duge goi 1a nghich dido nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) 3 ((x #0) = Yy (xy = 1)) ®) Vx ((x #0) = Vy (xy = 1))

© I ((x#0) » Iy (xry =1)) @) Vx ((x #0) = Jy (xy = 1))

Cau 08. Trong rat nhiéu ngon ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) véi cac gid tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia str x va y 1a cac bién Boole trong mot ngon ngir 1ap trinh ma True va False twong tng lan lugt véi 1 (hodc bat ci
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?

@A) xoy B xVy ©xey D) x Ny

Cau 09. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phép chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x> — 6x + 5 > 0; Diéu can chiing minh: x > 5hodc x < 1

Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

(C) Gia thiét: x > 5 hoac x < 1; Diéu can ching minh: x? — 6x +5 > 0

@ Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

Cau 10. Voi cac sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) ciia x néu x + y = 0. Gia st ban
muon chiing minh rang “moi so thuc c¢6 nghich ddo cong”. Trong truong hop nay, nhirng lugng tir nao cho x va y
can dugc hiéu ngam & day?
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(A) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R
Jx Vy, trong d6 x va y xac dinh trén tap s thuc R
(C) Vx Yy, trong d6 x va y xac dinh trén tap s6 thuc R
(D) Ix Jy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 11. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia str khong ai choi pickleball voi chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia st cac bién trong mébi ménh dé déu xac dinh trén tap hop tat cd moi nguoi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y = 2)) IxJy3Iz (P(x,y) ANP(x,z) A (x = z))

(© IxIyVz (P(x,y) AP(x,2) A (y # z)) (D) 3x3yFz (P(x,y) AP(x,2) A (y # 2))
Cau 12. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacsd 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu co6 gia tri True. Do do, trén thuc té, ching

ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngk 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
cu thi gi khac 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
xxy*z ...7

@A) ~(x Ay Az) B xVyVz © xAyAz Dxoy®z

Cau 13. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cjnao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban dd M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trang. Vi 1 < i < n, goi X; 1a ménh dé “Quéc gia C; dugc t6 bang mau den trong ban doé M.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho do thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cung
mau. Tuy nhién, cdu héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xl‘ N —|X]) V (ﬁXi AN X]) /\ (Xi \ —\X]) N (‘!Xi \ X])

(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau
@ /\ (Xi V X]) AN (‘!Xl' Vv —|X]) @ /\ (Xl‘ — —|X]) A (—\Xi — X])
(i,]): Ci va C; ké nhau (i,/): Ci va Cj ké nhau

Cau 14. Gia st mién xac dinh ctia cac bién l1a tap hop tat c moi sinh vién trong 16p. Tuén 1a moét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3x P(x, Tuén) JxVy (P(x, Tun) A —P(y, Tudn))

(© Iy (P(x, Tuén) — ((y # x) — —P(y,Tuén))) (D) IxVy (P(x, Tudn) A ((y # x) — =P(y, Tuan)))

Cau 15. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung
(© Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)
Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)

Cau 16. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phat biéu dung trong sb cac phat biéu sau.
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(&) P(A\B) C P(A)\ P(B) ®B) P(A x B) C P(A) x P(B)
(© P(A) x P(B) C P(A x B) (D) P(A)\ P(B) C P(A\B)

Cau 17. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

{0, {2}, {{2}}, {{2}, {2} }}
@1 3 © 4 OF

Cau 18. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{2}, {{2}}, {{2}, {2}}
@2 4 ©1 ©3

Céu 19. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 43750 43800 (C) 44200 (D) 42525
Cau 20. Cho cip sb6 nhan {a,} v6i a; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cAp s6 nhan nay la bao
nhiéu?

@A) 1210 500 (©) 1044 (D) 484
Cau 21. Cap s6 cong {a,} c6 a; = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?

@4 1 ©2 ©3
Cau 22. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s6 nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R1a quan hé tuong duong

R khéng la quan hé tuong duong vi n6 khong théa man tinh chat bac cau

(C) R khéng la quan hé twong duong vi n6 khong théa man tinh chat doi xing

(D) R khong 1a quan hé twong duong vi né khong thda man tinh chat phan xa

Cau 23. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don dnh nhung khong 1a toan anh g o f la toan anh nhung khong la don anh
(©) g o f khong la toan anh va khong 1a don anh (D) g o f 1a don anh va la toan anh
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Cau24. Cho A= {x|x€Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong s6 cac phat biéu sau.

A ACA ®BCA

(©) Alatap hitu han @ Ca ba phat biéu khac déu sai

Cau 25. Cho quanhé f C A x B dinhnghiabdi f = {(n,\/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

MA=B=2Z B A=B=N ©A=B=R D A=B=Q
Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:
{an =—-2a, 1—a,—5 (n>2)

ai1=1,a, =2

Gia tri ctia argps5 la bao nhiéu?
@ —6067 —6071 (© 6071 @ 6067

Cau 27. Hay chon phat biéu diing vé chirng minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am 7. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 = k+ 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) dung vdi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi ta khong thé thém 1 vao ca hai vé ctia dang thtic trong budc quy nap
Khoéng c6 gi sai trong chirng minh nay

(C) Chitng minh nay sai béi vi phét biéu sir dung trong gia thiét quy nap la sai

@ Chung minh nay sai boi vi khong c6 truong hop co sa

Cau 28. Phuong an nao sau day khong thé sit dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Dau tién ta chiing minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i sé nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
(C) Dau tién ta chirng minh P(0) dung. Tiép do, ta ching minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
Dau tién ta chitng minh P(0) va P(1) 1a dung. Tiép d6, ta chiitng minh P(k) — P(k + 2) ding véi moi sd
nguyén k > 0
— on+l

n
Cau 29. Hay chon phét biéu ding vé chitng minh sau ctia ménh dé “Véi moi s6 tu nhién n, Z 2! —1” bang

quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

* Budc co s6: Ta ching minh P(0) ding. That vay, khin = 0, ta c6 i 20 =20 =1va2"*! —1=1.Do d6,
P(0) dung. .
 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:
20 4ok okl — okl okl g (Gia thiét quy nap) (5)
= ok2_1q, (Bién d6i dai s6) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

@ Chung minh nay la sai vi gia thiét quy nap khong chinh xac
Chung minh nay la sai vi & budc cd sd phai chiing minh P(1) ding
© Chung minh nay la sai vi déng thuc (5) khong chinh xac

(D) Khong c6 gi sai trong chiing minh nay

Cau 30. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s6: Ta ching minh P(1) ding. That vay,5-1—5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) ding v6i moi j € N théaman1 < j < k. Ta
chiung minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5) — (5(k—1) — 5) (Bién déi dai sb) )
=2(0)—-0 (Gia thiét quy nap) (8)
—0. )

Do d6, theo nguyén ly quy nap manh, ménh dé “Vn € IN P(n)” ding.

(A) Chiing minh nay sai vi gia thiét quy nap khong chinh xac

Chirng minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(C) Chitng minh nay sai vi dang thic (7) & budc quy nap khong chinh xac

Chitng minh nay sai vi & budc co s phai chitng minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai

Cau 31. Céc s6 hang cua day {a,} dugce dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
aq=2,a =6

Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
A@a,=2-3""m>2) B®ay,=32""n>1) ©Qa,=2-3""n>1) Da,=3-2""1n>2)
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Cau 32. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong 4n diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.

“Gid st v6i s6 nguyén k > <> nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@A) Olas, #1aP(k+1) Olas, #laP(j+1) (©Ola4, laP(k+1) D) Olad, €laP(j+1)
Cau 33. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = max{ay_p + ay_3,a,-1} (n>3)
ap — O,Ell = 1,612 = 3,613 =4

Gia tri cta a7 la bao nhiéu?
@ 11 10 © 8 (D)7

Cau 34. Gia st toi da théy mot cude diéu hanh ctia 100 con ngya va mdi khi toi théy mot con ngua mau tre“ing, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban can thong tin bé sung toi thiéu nao dé c6 thé suy ra rang
tat cd cac con ngua déu c6 mau trang?

(A) Tt nhat mot con ngya c6 mau trang

Con ngya dau tién c6 mau trang

Con ngua cubi cling c6 mau trang

Ca hai con ngya dau tién va cudi ciing c6 mau trang

Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,—2 (n>2)
a1 =1,a, =16

Hay chon phét biéu diing trong s cac phat biéu sau vé gia tri cia a,,.
(A) V6i moi s6 nguyén duong 1, a, < 2-3" Vé6i moi s6 nguyén duong 7, a,, < 4"
(©) Véi moi s6 nguyén duong 1, a, < n (D) V6i moi s6 nguyén duong 1, a, < 5-2"

Cau 36. Cho hé thic truy hoi c6 dang f(n) = af (n/b) + cn trong dén = b* véi k € Z* nao do,a,b € Z,a > 1va
b>1,cdeR,c>0vad>0.Gidstk f(1) = 1. Gid st cdc miic trong cdy dé quy dugc danh sb 1an lugt theo thit tu
0,1,...,L tr mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 1a (chi c6 cac nut tng véi f(1)). Gid tri cua L 1a?
@) log, n v (© log, n (D) a*
Cau 37. Chocacham f: R — Rvag: R — R. Gia st g(x) # 0 v6i x du 16n. (Nghia 13, ton tai xo € R sao cho
g(x) # 0 véi moi x > xp.) Néu lim Jgrgxg = oo thi két ludn nao sau day la diing?

@) g(x) la O(f(x)) ®) f(x)1aO(g(x)) © f(x)1a ©(g(x)) @ f(x)lao(g(x))

Cau 38. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong trudong hgp xau nhat ctia doan gia ma sau 1a?

a:=0
b:=0
fori:=1tondo
ji=2
while j < ndo
j=ji
a:=a+j

Hay chon danh gia tot nhat c6 thé.

&) O(nlogn) O(n?) © O(n*logn) @ O(n)
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Cau 39. Ham nao sau day khong 1a Q(n?)?
@) n! (B) nlogn + 3n? © 2" (D) nlogn + 3loglogn

Cau 40. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day 1a chinh xac nhat?
® f(n) = O(nlogn)
Khé ng ap dung dugc Dinh ly thg véi hé thire da cho

f() O(n*3)
f(n) =0(n)

©o®
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dé s6: 026
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?

® (VxP( )) (VxQ(x)) = Vx (P(x) VQ(x)) =T (B Vx (P VQ( ) # (Vx P(x)) v (Vx Q(x))

(© Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x)) (D) Vx (P Q(x)) = (VxP(x)) vV (VxQ(x)) =T
Cau 02. Gié st bién x xac dinh trén mién D nao d6. Phat bi€u nao sau day la dung?

@) Vx (P(x) <> Q(x)) = Vx P(x) +» Vx Q(x)

Khong c6 phat biéu nao trong ba phat biéu con lai la ding

(© Ix (P /\Q( )) = 3dx P(x) A 3x Q(x)

(D) 3x (P(x) vV Q(x)) = 3x P(x) vV 3x Q(x)

Cau 03. C) mot hon déo trong truyén cd tich, mdi cur dan trén ddo hodc la ludén néi that hodc 1a ludn néi ddi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi ching t6i ludn néi déi.”

Ai ludn néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu néi that
(©) Alice néi that va Peter néi dbi @ Peter n6i that va Alice néi dbi

Cau 04. Gia stt ban mudn chiing minh phat biéu “V&i moi s6 thuc x, néu x> —6x +5 > 0 thi x > 5hodcx < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can chitng minh 1a gi?

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

@ Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Cau 05. Gié sfr bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?

@) vx (P Q(x)) =VxP(x) VVxQ(x)
Vx (P —> Q( )) = Vx P(x) — Yx Q(x)
© Vx (P(x) A Q(x)) = Vx P(x) A ¥x Q(x)

(D) Khong 6 phat biéu nao trong ba phat biéu con lai la ding

Cau 06. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

@A) 3xvy (P(x,/Tuén) A =P(y, Tuan)) IxVy (P(x, Tu%n) A ((y # x) = —P(y, Tuél?)))
(©) 3x P(x, Tuén) (D) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tun)))
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Cau 07. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tuan))

(©) IxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))

(D) IxTFy (P(x, Tudn) A P(y, Tudn) A x # )

Cau 08. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do do, trén thuc té, chiung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngdn ngi lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bt ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gid st x, y, va z la cac bién Boole trong mot ngdn ngi 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z - x*y - x*z - y*z +
X*ky*z .. .7

@ x@ydz B xVyVz © ~(xAyAz) D) x Ay Az

Cau 09. Voi cac sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muén ching minh réng “moi sb thuc c6 nghich dao cong”. Trong truong hop nay, nhirng lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3x Vy, trong d6 x va y xac dinh trén tap sb thuc R

Vx dy, trong do6 x va y xac dinh trén tap s6 thue R

(C©) Ix Jy, trong d6 x va y xac dinh trén tap s6 thuc R

(D) Vx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Cau 10. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia str khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day twong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mbi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@ 3x3y¥z (P(x,y) A P(x,2) A (y # 2)) Sxdy3z (P(x,y) A P(x,2) Ay # 2))

(© IxIyIz (P(x,y) AP(x,2) A (x = z)) (D) 3x3yFz (P(x,y) AP(x,2) A (y = 2))

Cau 11. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bt ky, néu sb thir nhat 1a mot sb duong va sb thit hai 16n hon sb thit nhét, thi sb thi hai ciing 1a mot sd
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) ®B) Vm 3In ((m > 0) — (n > 0))

© VmV¥n ((m > 0) A (n > m)) (D) VmVn ((m > 0) A (n>m)) — (n>0))

Cau 12. V&i mot sb thuc x bat ky, mot s6 thuc y dugc goi la nghich ddo nhan (multiplicative inverse) ciia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@) 3x ((x #0) — Yy (xy = 1)) ®) Vx ((x #0) = 3y (xy = 1))

© Vx ((x #0) = Vy (xy =1)) D) 3x ((x #0) = y (xy = 1))

Cau 13. Mot bin do (map) M 1a mot tap hop gom n qubc gia Cy, . . ., Cp, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qubc gia C; dugc to béng mau den trong ban do M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khéng c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)
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@ N (Xi A=X)j) V (=X A X)) A (X; VX)) A (=X V X))

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
@ /\ (Xi \% X]) N (‘!Xi \Y —|X]) @ /\ (Xl‘ — —|X]) N (—\Xi — X])
(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau

Cau 14. Gia st ban mudn ching minh ménh dé sau:

“V&i moi n € Z, néu n la mot s6 nguyén khong am thin < n”
Phat biéu nao sau day la dung?
@ Meénh dé da cho 1a sai béi vi ton tai mot phan vi du cho ménh dé do
Meénh dé da cho 1a ding va c6 thé duge chiing minh dé nhét bang cach ching minh truc tiép
(C) Ménh dé da cho la dting va c6 thé dugc chitng minh dé nhét bang cach chitng minh ménh dé phan dao
(D) Ménh dé da cho 1a diing va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan ching

Cau 15. Cho p, g, var la cdc ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc den dung gio.”
r = “Tuan den cong ty trudc gidm doc.”

Hay chon biéu thic 16gic mo th ménh dé phic hgp sau:

“Néu tau dén diing git hodc gidm dbc dén muon thi Tudn dén cong ty trudc gidm doc.”

@r— (-pV-q) ® (pAg)Va © —(pAg) = D) (pAg) —q

Cau 16. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P(A), 1a tap hop tat c cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phét biéu ding trong s cac phat biéu sau.
@) P(A\B) CP(A)\P(B) (B P(A x B) C P(A) x P(B)
(© P(A) x P(B) C P(A x B) D) P(A)\ P(B) C P(A\B)
Cau 17. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 43800 43750 (C) 42525 (D) 44200

Cau 18. Cho quanhé f C A x B dinhnghiabdi f = {(n,\/|n|) | n € AA+/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

MWA=B=2Z B A=B=N ©A=B=R D A=B=Q

Cau19. Cho A= {x|x € Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong s6 cac phat biéu sau.

AACA (B) A la tap hitu han

©BCA (D) Ca ba phat biéu khac déu sai

Cau 20. Biéu thic nao la sai?

@ o€ {2} B0 © o cC {2} DoC

Cau 21. Cho cp s6 nhan {a,} vdia; = 4 va cong bdi g = 3. Tong 5 s6 hang dau tién ctia cip s6 nhan nay la bao
nhiéu?

@A) 1210 484 (©) 500 (D) 1044
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Cau 22. Cho cacham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat biéu nao sau day la dung?

(A) f 1a don anh nhung khong nhét thiét 1a toan anh

f khong nhét thiét 1a don anh nhung phai 1a toan anh

(©) f khong nhét thiét 1a don anh va khong nhét thiét 1a toan anh

(D) f 1a don anh va dong thdi 1a toan anh

Cau 23. C6 bao nhiéu tap hgp khac nhau dugc liét ké dudi day?

{2}, {{2}}, {{2}, {2}}
@2 3 ©4 @1

Cau 24. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f la toan &nh nhung khong la don anh g o f la don anh nhung khéng la toan anh
(©) g o f1a don énh va la toan anh (D) g o f khong 1a toan dnh va khong la don dnh

Cau 25. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: V6i cac s6 nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong la quan hé tuong duong vi né khong thoéa man tinh chat phan xa

R khong la quan hé tuong duong vi n6 khong thoa man tinh chat bac cau

R 1a quan hé tuong duong
©)

R khong la quan hé tuong duong vi né khong thda man tinh chat déi xing

Cau 26. Hay chon phat biéu ding vé ching minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta c6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dung. Thatvay,5-1—5 = 0.
* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao dé6, P(j) ding véi moi j € N thétaman1 < j < k. Ta
ching minh P(k 4+ 1) dung. That vay, ta co:
5(k+1)—5=2(5k—-5)— (5(k—1) —5) (Bién ddi dai s6) (1)
2(0)—-0 (Gia thiét quy nap) ()
0 (3)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.
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(A) Chiing minh nay sai vi & budc co s& phai chiing minh ca P(1) va P(2) diing, nhung P(2) lai la ménh dé sai
Chiing minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chitng minh nay sai vi dang thic (1) § budc quy nap khong chinh xac

(D) Chitng minh nay sai vi & buéc co s§ phéi chiing minh ca P(0) va P(1) diing, nhung P(0) lai 1a ménh dé sai

Cau 27. Hay chon phat biéu diing vé chirng minh sau.

Cho P(n) 1a phat biéu “n + 1 = n + 2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+1 =k + 2, ta c6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi ta khong thé thém 1 vao ca hai vé ctia dang thtic trong budc quy nap
Khoéng c6 gi sai trong chirng minh nay
(C) Chiing minh nay sai béi vi phat biéu str dung trong gia thiét quy nap 1a sai
(D) Chiing minh nay sai b&i vi khong c6 truong hop co s&
Cau 28. Gia st ban str dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can ching minh trong budc quy nap bang cach thay cac ky tu <) va 4 bang cac biéu thic pht hop.
“Gid st v6i s6 nguyén k > <> nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@) $1a8, #1aP(j+1) Olad, #1aP(k+1) (© Olas, #1aP(j+1) (D) las, #laP(k+1)
Cau 29. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Dau tién ta chitng minh P(0) dung. Tiép do, gia thiét P(k) ding v6i s6 nguyén k > 0 nao dé va chiing minh
P(k+1) cing dung
Dau tién ta chitng minh P(0) dung. Tiép do, ta chiimg minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
(C©) Dau tién ta chiing minh P(0) va P(1) 1a dung. Tiép do, ta chiing minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
(D) Pu tién ta chiing minh P(0) ding. Tiép d9, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0

Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n>3)
ap = 0,(11 = 2,512 =4

Gia tri cia ag la bao nhiéu?
(@A) 340 398 (C) 468 (D) 832

Cau 31. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp = —2ay, 1 —a,—o (n>2)
a; = 1, ap) = 2

Gia tri ctia aygps5 la bao nhiéu?
@) 6071 —6067 (© —6071 (D) 6067

Cau 32. Céc s6 hang cia day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = max{a, >+ ay,_3,a,-1} (n>23)
ap=0,a1 =1,ap =3,a3 =4

Gia tri ctia a7 la bao nhiéu?
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@) 10 ®) 11 ©7 (D) 8

Cau 33. Hay chon phat biéu dung trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k +2 v6i k € Z nao d6} c6 phan tir nhéd
nhat
Theo Tién dé “Tinh chat sap thu ty tot”, tip A = {n € N | n> = 4k + 2 v6i k € N nao d6} c6 phan tir nhd
nhat
(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 v6i k € Z nao d6} c6 phan ti nhd
nhat
(D) Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € N | n?> = 4k + 1 v6i k € N nao d6} c6 phan ti nhé
nhét

n
Cau 34. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) 2" = 2"l 17 bang
quy nap. =0

noo R
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co s0: Ta ching minh P(0) ding. That vay, khi n = 0, ta c6 2 20 =20 =1va20t1 — 1 =1.Do do,
i—0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding v6i sb tu nhién k € IN nao do, nghiala 20 + -+ +2F = 2k1 1. Ta
chiing minh P(k + 1) dung, nghia la ching minh 20 + - - - 4 2k 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4. ok okl —okt2 g 4)
Thém —2K+1 vao ca hai vé ctia (4), ta c6
20 1ok —oktl g ®)
Theo gia thiét quy nap, (5) dting, va do d6 (4) ciing dung. Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chitng minh nay 1a sai vi & budc quy nap khong thé xuat phat tir P(k + 1) va di ching minh P(k)
Khoéng c6 gi sai trong chirng minh nay

(C) Chiing minh nay 1a sai vi & budc co s& phai chiing minh P(1) ding

(D) Chiing minh nay 1a sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6

n
Cau 35. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién n, ) 2" = 2"*! — 17 béng
quy nap. =0
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noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (6)
=22 _ 1. (Bién d6i dai s6) 7)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Khong c6 gi sai trong chiing minh nay

Chirng minh nay la sai vi gia thiét quy nap khong chinh xac

(C) Chitng minh nay 1a sai vi § budc co s& phai chiing minh P(1) ding

@ Chung minh nay la sai vi déng thuc (6) khong chinh xac
Cau 36. Cho hé thuc truy hoi c6 dang f(n) = 12f(n/12) + 10n. Theo Dinh Iy thy (Master Theorem) thi danh gia nao
sau day la chinh xac nhat?

@) f(n) = O(-10n/11)

f(n) =0(n)

© Khong ap dung dugc Dinh ly tho véi hé thic da cho

©) f(n) =O(nlogn)
Céau 37. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x du 16n. (Nghia 1a, ton tai xo € R sao cho
g(x) # 0 v6i moi x > xj.) Néu lgn (J;Ex; = oo thi két ludn nao sau day la ding?
X—00

@) g(x) la O(f(x)) ®) f(x)1a O(g(x)) © f(x)1a ©(g(x)) @) f(x)lao(g(x))

Cau 38. Sap xép cac tap hop sau sao cho méi tap 1a tp con cta tap tiép theo.

O(n* +logn),0((logn)™),0(7),0(V2lglogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dép an dang.

) O(7),0(log(n) — loglog(n)),0(v?208lo8n) , O(n? +1logn), O(n?logn),O((logn)"),0(3")
O(7),0(v2's18m), O(log(n) — loglog(n)), O(n*logn), O(n* +logn), O((logn)"),O(3")
(© O(7),0(v2lslog ), O(log(n) — loglog(n)), O(n* +logn),0(n*logn),0(3"),0((log n)")
(D) O(7),0(v2osleg ™), O(log (1) — loglog(n)), O(n* +log n), O(n*log n), O((logn)"), O(3")

Cau 39. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day 1a chinh xac nhat?
@ Khoéng ap dung dugc Dinh ly tho véi hé thie da cho

f(n) =0O(n)

© f(n) = O(n**)

®) f(n) = O(nlogn)
Cau 40. Cho hé thic truy hoi c6 dangf( ) = af(n/b) + cn trong d6 n = b* véi k € Z* nao dé, a,b € Z,a > 1
vab>1,c,d € R,c>0vad > 0.0 day y nghia cta s6 a trong cdy dé quy (recursion tree) tuong ting ctia hé thic la

gi?
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(A) Téng s6 ntit & tirng muc cta cay dé quy

S6 niit con cia méi ntt trong ctia cay dé quy

(C©) Lugng cong viéc thuc hién & méi muc ctia cdy dé quy
(D) Lugng cong viéc thurc hién & mdi nit ctia cay dé quy
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 027
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gié sit mién xac dinh ctia cc bién la tap hgp tat cd moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.
(A) 3xJy (P(x, Tudn) A P
JxTy (P(x, Tudn) A P
JxTy (P(x, Tudn) A P

(D) IxTy (P(x, Tudn) A P

x # Yy AVz(P(z,Tudn) — (z =y Vz = x)))
Vz(P(z,Tudn) — (z=yVz =x)))

y, Tuan) A
y, Tudn) A
y, Tuan))
y, Tudn) A x # y)

—~ e~~~

Cau 02. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién rang “véi
hai s6 bat ky, néu sd thit nhat 1a mot sé6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cting 1a mot s6
duong”?

@A) Ym3In ((m > 0) = (n>0)) B) VmVn ((m > 0) A (n > m))

© Vm3n((m >0) = ((n>0)A(n>m))) (D) Ym¥n (((m > 0) A (n >m)) = (n>0))

Cau 03. Mot bin do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling v6i mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. Mot cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi véi 2 mau den va trang.)

Cho hai mau den va tréng. Vil <i <mn,goiX;laménh dé “Qubc gia C; dugc to bﬁng mau den trong ban do M”.
Biéu thiic nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khéng c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xl' vV —|X]> N (—\X,‘ vV X]) /\ (Xi AN —|X]) V (—|Xl' AN X]>

(i, ): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau
© A (Xi VX)) A (2X; V -X;) D) A (X; = =X)) A (=X = X))
(i, j): Ci va C; ké nhau (i,j): Ci va Cj ké nhau

Cau 04. Gié sfr bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?
@) Vx (P(x) VQ(x)) = (VxP(x)) V (¥xQ(x)) = T Vx (P(x) AQ(x)) = (Yx P(x)) A (Vx Q(x))
© vx (P \/Q( ) # (VxP(x)) V (Vx Q(x)) 0 (VXP( )) (VxQ(x)) = Vx (P(x) v Q(x)) =

Cau 05. V&i mot sb thuc x bat ky, mot sb thuc y duoc goi la nghich dio nhin (multiplicative inverse) cua x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) Vx ((x #0) = Yy (xy = 1)) ® 3x ((x #0) = Vy (xy = 1))

© Vx((x #0) = Jy (xy =1)) @ I ((x #0) = 3y (xy = 1))
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Cau 06. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

@ Gia thiét: x > 5 hodc x < 1; Diéu can chitng minh: x> — 6x +5 > 0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2—6x+5>0

@ Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

@ Gia thiét: x < 5va x > 1; Diéu can ching minh: 2 —6x+5<0

Cau 07. Néu nhu ban mudn chiing minh ménh dé
“V6i moi n € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2kvéikeZ B n+3=2k+1véikeZ
©n+3=2kvéikeZ D) n+4=2k+1véikeZ

Cau 08. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhén xét dting vé ching minh nay.

1=2 (Piéu phai chitng minh) (1)
=2=1 (Ddi xing) (2)
S142=2+1 (Cong theo vé (1) va (2)) (3)
& 3=3. 4)

Do (4) dung, nén (1) cting dung.

@ Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) la twong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chirng minh

(D) Chiing minh nay la sai vi khong thé ly luan rang (2) va (3) la tuong duong

Cau 09. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tat cd moi nguoi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y # 2)) Ix3IyVz (P(x,y) ANP(x,z) A (y # z))

(© IxIyIz (P(x,y) AP(x,2) A (y = 2)) (D) 3xJy3z (P(x,y) A P(x,2) A (x = 2))
Cau 10. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do do, trén thuc té, ching

ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngk 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong véi diéu kién trong cli phap if x + y + z - x*y — x*kz - y*z +
xxy*z ...7

@ x@ydz B) xA\yAz © ~(xAyAz) D) xVyVz

Cau 11. Gia st bién x xac dinh trén mién D nao d6. Phat biu nao sau day la ding?
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@) Vx (P(x) AQ(x)) = Vx P(x) AVx Q(x)

Vx (P(x) — Q(x))7 =VxP(x) = Vx Q(x)v

(C) Khong c6 phat biéu nao trong ba phat biéu con lai 1a ding
(D) Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)

Cau 12. Gié st mién xac dinh ctia cac bién la tap hgp tat cd moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — =P (y, Tuén))) JxVy (P(x, Tun) A =P (y, Tudn))

(©) 3x P(x, Tuan) (D) 3xVy (P(x, Tudn) A ((y # x) — —=P(y, Tuén)))

Cau 13. Voi cac s6 thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) ciia x néu x +y = 0. Gia st ban
mudn ching minh ré“mg “moi s6 thuce c6 nghich dao cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

@ Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

Jx Vy, trong d6 x va y xac dinh trén tap sb thuc R

(©) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Vy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 14. Gia st ban muén chitng minh ménh dé sau:

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”
Phat biéu nao sau day la dung?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé
Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép
(C) Ménh dé da cho la ding va c6 thé duge chitng minh dé nhét bang cach chiing minh ménh dé phan dao
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan ching

Cau 15. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”
Ai luén néi that va ai ludén néi déi?
@ Peter noéi that va Alice néi doi Alice néi that va Peter néi doi
(C) Ca Alice va Peter déu néi d6i @ Ca Alice va Peter déu noi that

Cau 16. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: V6i cac s6 nguyén a,b € Z, aRb khi va chi khi
la — b| < 1. Chon phét biéu ding vé quan hé R.

(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat d6i xing

R khong la quan hé tuong duong vi n6 khong théa man tinh chat bac cau

(©) R khong la quan hé tuong duong vi né khong thda man tinh chat phan xa

@ R 1a quan hé tuong duong

Cau 17. Nhac lai rang vdi tap A bat ky, tdp liy thita (power set) cia A, ky hiéu P (A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hgp A, B bat ky. Chon phat biéu dung trong sb cac phat biéu sau.

@) P(A)\'P(B) C P(A\B) P(A\B) CP(A)\P(B)
(© P(A x B) C P(A) x P(B) (D) P(A) x P(B) C P(A x B)

Cau 18. Gia tri ctia biéu thic sau 1a?

01 103 100 102
1
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Cau 19. Cho cacham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat biéu nao sau day la dung?

(A) f khong nhat thiét 1a don dnh va khong nhat thiét 1a toan anh

f 1a don anh nhung khong nhat thiét la toan anh

(©) f la don anh va dong thdi 1a toan anh

f khong nhét thiét 1a don anh nhung phai la toan anh

Cau 20. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{0,{2},{{2}}, {{2}, {2} }}
@) 4 2 ©3 @1

Cau 21. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

2,12}, {21}, {{2},{0}}
oF 1 ©2 @3
Cau22. Taphop S = Z N {x € R | x292* — 4x2022 4 2x2 — 8 < 0} ¢6 bao nhiéu tap con thurc sy?

@) 31 ® 37 ©28 ) 32

Cau 23. Cho cap s6 nhan {a,} vdia; = 4 va cong bdi g = 3. Tong 5 sd hang dau tién ctia cip s6 nhan nay la bao
nhiéu?

() 500 1044 (© 1210 (D) 484

Céu 24. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 43750 44200 (C) 43800 (D) 42525
Cau 25. Cap sb cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sb6 cong nay la bao nhiéu?

@2 ® 4 ©1 OF

Cau 26. Céc s6 hang cua day {a,} dugc dinh nghia mot cach dé quy nhu sau:

an = —20y-1—ap— (n>2)
a1=1,a, =2

Gia tri ctia argps5 la bao nhiéu?
(A) —6067 —6071 (© 6071 (D) 6067

Cau 27. Gia st toi da thy mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu cé mau trang?

(A) Ca hai con ngya dau tién va cudi cling c6 mau trang

Con ngua dau tién c6 mau trang

Con ngua cubi cling c6 mau trang

[t nhat mot con ngua 6 mau trang

Cau 28. Hay chon phat biéu duing trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
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(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan tix nhé

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 vé6i k € Z nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € N | n?> = 4k + 2 v6i k € N nao d6} c6 phan ti nhé
nhat

Cau 29. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,5 (n>2)
a; = 1, ay = 16

Hay chon phét biéu diing trong s6 cac phat biéu sau vé gia tri ctia ay,.

@ V&i moi s6 nguyén duong n, a, < 4" Véi moi s6 nguyén duong n, a, < n
(©) V6i moi s6 nguyén duong n, a, < 5-2" (D) V6i moi s6 nguyén duong n, a, < 2-3"

Céu 30. Tap hop S c6 chira cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:

* Budc co s6: Chubi réng A € S. (Chudi rong 1a mot chudi khong chira bat ky ky tur nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chubi 10w € Sva0lw € S

Sau budc co s& va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chéac chan thuoc S?
@) o1 0101 ©0 D)1

Cau 31. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, =4a,_1 — 3a,_3 (n > 3)
ap = 0,111 = 2,112 =14

Gia tri ctia ag la bao nhiéu?
(A) 468 832 (©) 340 (D) 398

Cau 32. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) va P(1) 1a ding. Tiép d6, ta chiing minh P(k) — P(k + 2) ding véi moi s6
nguyén k > 0
Dau tién ta chitng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
(C©) Dau tién ta chitng minh P(0) dung. Tiép d6, gia thiét P(k) ding véi sé nguyén k > 0 nao dé va chirg minh
P(k+1) cing dung
(D) Pu tién ta chiing minh P(0) duing. Tiép d9, ta chiing minh P(k) — P(k 4 1) dting véi moi s6 nguyén k > 0

Cau 33. Hay chon phat biéu diing vé chirng minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chiing minh P(n) dting véi moi s6 nguyén khong am n. Gia st
P(k) dtng vdi s6 nguyén khong &m k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé ctia dfmg thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

@ Chiing minh nay sai bdi vi ta khong thé thém 1 vao ca hai vé clia déng thuc trong bude quy nap
Chiing minh nay sai bdi vi phat biéu sit dung trong gia thiét quy nap la sai

(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay sai b&i vi khong c6 truong hop co s&
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Cau 34. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =24, 1+3a,—2 (n>2)
a1 =2,a =6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang cia day {a, }?

@a,=2-3"Tm>1) ®a,=2-3""n>2) ©a,=32"""n>1) MDa,=3-2""1n>2)
Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{ay_p +ay_3,a,-1} (n>3)
ap = 0,511 = 1,612 = 3,613 =4

Gia tri cta ay la bao nhiéu?

@8 7 ©n (D) 10
Cau 36. Cho hé thic truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day la chinh xéc nhat?

@) f(n) = O(nlogn)

f 232)

(© Khéng ép dung dugc Dinh ly tho v6i hé thirc da cho

©) f(n) = O(n)
Cau 37. Day Fibonacci { f,} la day dugc dinh nghia mét cach dé quy nhusau: fo =0, fi =1, vafy = fr 1+ fr»
(£ > 2). Ta cing goi fy 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mét day A[l...n] c6 do dain = f, véi
¢ > 0 nao dé. Thai gian chay trong trudng hgp xau nhét ctia thuat toan FIBMERGESORT 1a?

MERGE(A[L...n]|,m):
(Trén hai mang A[1...m] va Alm+1...n])
i=1Lj=m+1
al%: fork:=1tondo
if j > n then
Blk] := Ali];i:=i+1
else if i > m then
Blk] :=Aljl;j=j+1
else if A[i] < A[j] then
Blk] := Ali];i:==i+1
else
Blk] := A[jl;j:=j+1
fork :=1tondo

FIBMERGESORT(A[1 . ..
((S3p xép tron day A[l...n], véin = f,))
ifn>1

m:= fy 1 ((Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT(A[m + 1...n]) {(Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Alk] := B[K]
Hay chon déanh gia tot nhat c6 thé.
@) O(tfe) o(£?) (© O(felog ) (D) O(flog )
Cau 38. Chon ham c6 d6 tang (theo ky hiéu O-16n) chdm nhat trong s6 cac ham sau.
@) f(n) =7n ® f(n) =n? © f(n) =logn (D) f(n) = nlogn

Cau 39. Chocacham f: R — Rva g : R — R. Két ludn nao sau day la ding?
(A) Néu f(x)1a O(g(x)) thi g(x) khong la O(f(x)/2)
Néu f(x)1a O(g(x)) thi g(x) 1a O(f(x)/2)
Néu f(x) la O(g(x)) thi f(x) la O(g(x)/2)
(D) Néu f(x)1a O(g(x)) thi f(x) khong 1a O(g(x)/2)

0Q 0g 0Oq
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Cau 40. Thdi gian chay trong trudng hgp xau nhat ctia thuat toan MERGESORT 1a?

MERGESORT(A[1...n]):

ifn>1

((S4p xép trén day A[l...n]))

m := |n/2]| ((T4ch thanh hai mang con))
MERGESORT(A[1...m]) (D& quy))
MERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[1...n],m) {Trén hai mang con))

Hay chon danh gia t6t nhat c6 thé.

() O(logn) O(n)

MERGE(A[L...n],m):

((Trén hai mang A[1...m] va Alm+1...n]))
i=1Lj=m+1
fork:=1tondo

if j > n then

Bk :=Ali];i:=i+1

else if i > m then

Blk] := Aljl;j=j+1

else if A[i] < A[j] then

Blk] := Ali];i:=i+1

Blk] := Aljl;j=j+1

fork:=1tondo
Alk] := B[K]

(D) O(nlogn)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

07.(B)
08.D)
09.(A)
10.(D)
11.(A)

12.(D)
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15.(B)
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S6 tin chi: 4
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Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dbé sb: 028
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban cta y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
la ban cta Tuan”.

(A) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuan))) JxVy (P(x, Tudn) — ((y # x) — —P(y, Tuan)))

(©) 3x P(x, Tuan) (D) 3xVy (P(x, Tudn) A ~P(y, Tuan))

Cau 02. Cho p, g, va r la cdc ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gid hodc giam ddc dén mudn thi Tuin dén cong ty trudc gidm doc.”
@r = (-pV-g) ® (pAa)Va ©(pra)—q © ~(prg) =1
Cau 03. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?

@ Vx (P(x) A Q(x)) = (Vx P(x)) A (vx Q(x)) vx (P(x) V Q(x)) = (VX P(x)) V (Vx Q(x)) = T
© (vxP(x) v (¥xQ(x)) = Vx (P(x) VQ(x) =T (D) ¥x (P(x) v Q(x)) # (¥x P(x)) V (Vx Q(x))

Cau 04. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi ddi. Alice va
Peter la hai cu dan song trén dao.

¢ Alice n6i: “Chinh xdc mot trong hai ngudi chung t6i luén néi d6i.”
e Peter noi: “Alice luén noi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Ca Alice va Peter déu néi that Ca Alice va Peter déu néi dbi
(C) Peter noi that va Alice n6i dbi @ Alice n6i that va Peter n6i dbi

Cau 05. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) Vx (P(x) v Q(x)) = Vx P(x) V Vx Q(x)
Vx (P(x) — Q(x)) = Vx P(x) — Yx Q(x)
(©) Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
(D) Khong c6 phét biéu nao trong ba phét biéu con lai 1a ding

Cau 06. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thyc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?
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@ Gia thiét: x > 5 hodc x < 1; Diéu can chiing minh: x> — 6x +5 > 0
Gia thiét: x < 5 va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0
@ Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1
@ Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

Cau 07. Gia st ban mudn chitng minh ménh dé sau:

“V6i moi n € Z, néu n la mot s6 nguyén khong am thin < nd.”
Phat biéu nao sau day la ding?
(A) Ménh dé da cho la diing va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao
Meénh dé da cho 1a sai béi vi ton tai mot phan vi du cho ménh dé do
(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chiing minh phan chiing
(D) Ménh dé da cho la duing va c6 thé dugc chiing minh dé nhét bang cach ching minh tryc tiép

Cau 08. Sau day 1a mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhén xét dting vé ching minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Ddi xing) (2)
S1+42=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. (4)

Do (4) dung, nén (1) cting dung.

(A) Chiing minh nay la sai vi khong thé 1y luan rang (3) va (4) la twong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chirng minh

(D) Chiing minh nay la sai vi khong thé ly luan rang (2) va (3) la tuong duong

Cau 09. Voi cac s6 thuc x va y, sb y duoc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muén ching minh rf?mg “moi sb thuc c6 nghich dao cong”. Trong truong hop nay, nhirng lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3x Yy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx dy, trong do6 x va y xac dinh trén tap s6 thue R

(C©) Ix Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Cau 10. Néu nhu ban muébn chiing minh ménh dé
“Véimoin € Z,néun+31asbd nguyén lé thin 4+ 41a s nguyén chan”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2kvéikeZ B n+3=2k+1véikeZ
©n+4=2kvéikez D) n+4=2k+1véikeZ

Cau 11. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tit cd moi ngudi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba ngui choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tit cd moi nguoi.

@) 3xTy3z (P(x,y) AP(x,2) A (y = 2)) IxJy3Iz (P(x,y) AP(x,z) A (x = z))

(© Ix3yvz (P(x,y) A P(x,2) A (y # 2)) () 3x3y3z (P(x,y) AP(x,2) Ay # 2))
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Cau 12. Mot bdn do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qubc gia C; dugc to bfing mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban do6 M”?

(Chi y: Trong Toén rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khéng c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xi — —|X]) A <—|Xl' — X]> /\ (Xl' A —|X]) V (‘!Xi A X]>

(i, ): C; va Cj ké nhau (i,j): Ci va Cj ké nhau
© A\ (X; V=X) A (=X V X)) (D) A (Xi VX)) A (=X V—X;)
(i, ): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau

Cau 13. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A x # )

JxTy (P(x, Tudn) A P(y, Tuén))

(©) 3x3y (P(x, Tudn) A P(y, Tun) A x # y AVz(P(z, Tudn) — (z=yVz = x)))

JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

Cau 14. V6i mot sb thuc x bat ky, mot sb thuc y duge goi la nghich dido nhin (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@) Vx ((x #0) — Yy (xy = 1)) ®) Vx ((x #0) = Iy (xy = 1))

© 3 ((x #0) = Vy (xy = 1)) @ I ((x #0) = 3y (xy = 1))
Cau 15. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién réng “voi
hai s bat ky, néu s6 thi nhat 1a mot s6 duong va s6 thit hai 16n hon s6 tha nhét, thi s6 tha hai cung la mot s6
duong”?

@A) Ym3n ((m > 0) = (n>0)) B) VmVn ((m > 0) A (n > m))

© VmV¥n (((m>0)A(n>m)) — (n>0)) (D) Vm 3n ((m > 0) — ((n > 0) A (n >m)))

Cau 16. Cho cicquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C
8

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
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(A) g o f la toan anh nhung khong la don anh g o f khong la toan anh va khong 1a don anh
(©) g o f 1a don anh nhung khong 1a toan anh @ g o f la don anh va la toan anh

Cau 17. Biéu thirc nao la sai?
AoCo B © C {2} © o< {2} D@

Cau18. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} ¢ bao nhiéu tap con thurc su?

@ 32 ® 37 © 31 D) 28

Cau19. Cho A= {x|x € Zvaxchin} vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hgp A va B trong sb cac phat biéu sau.

AACA (B) A la tap hitu han

©BCA (D) Ca ba phat biéu khac déu sai

Cau 20. Daya, =5,8,13,20,29,40,53, ... (n > 1) thoéa man hé thuc truy hoi nao trong s6 cac hé thic sau?
@an:an,l—l—nz,al:S an:an,1+2n—1,a1:5
@an:an,1+3n,a1:5 @an:un,l—i—n,m:S

Cau 21. Tinh gia tri cia biéu thuc:
50

Y i(i+1)

i=1

(A) 42525 43800 (C) 44200 (D) 43750

Cau 22. Choquanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN \/|n| € B} trong d6 A, B la cac tap con
ctia tap s thuc R. Trong cac trudng hop nao sau day thi f 1la mot ham tir A dén B?

A A=B=R B A=B=N ©A=B=Q DA=B=2Z

Cau 23. Cho cac ham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat bi€u nao sau day la dung?

(A) f la don anh va ddng thoi la toan dnh

f khong nhét thiét 1a don 4nh va khong nhét thiét 1a toan anh

(C) f khong nhét thiét 1a don 4nh nhung phai 1a toan anh

(D) f 1a don anh nhung khong nhat thiét la toan anh

Cau 24. Cap s6 cong {a,} c6 a; = 5 va ajg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay la bao nhiéu?
) 185 170 (© 165 (D) 195

Cau 25. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: V6i cac s6 nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong la quan hé tuong duong vi né khong thoéa man tinh chat phan xa

R khéng la quan hé tuong duong vi né khong théa man tinh chat bac cau

(O R 1a quan hé tuong duong
(D) R khéng 1a quan hé twong duong vi né khong théa man tinh chat déi xing

Cau 26. Cac s6 hang cia day {a, } duge dinh nghia mot cach dé quy nhu sau:

ap = 24,1+ 30,2 (n>2)
a1 = 2, ap) = 6

Cong thirc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
@a,=3-2"1Tm>1) ®ay=23""0>1) ©Qa,=2-3""n>2 Da,=3-2""1n>2)

n

Cau 27. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién 7, ) 2" = 2"*! — 17 bing
i—0

quy nap. l
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (5)
= ok2_1q, (Bién d6i dai s6) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding
Khong c6 gi sai trong chitng minh nay

© Chung minh nay la sai vi déng thuc (5) khong chinh xac

(D) Chiing minh nay la sai vi gia thiét quy nap khong chinh xac

Cau 28. Hay chon phat biéu ding vé chiing minh sau.

Cho P(n) 1a phat biéu “n + 1 = n +2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding vdi s6 nguyén khong &m k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé cla déng thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+1) dung. Theo
nguyén ly quy nap, P(n) ding vi moi s6 nguyén khong am 7.

(A) Chitng minh nay sai bdi vi ta khong thé thém 1 vao ca hai vé ctia dang thic trong budc quy nap
Chiing minh nay sai boi vi khong ¢6 truong hop co s¢

(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay sai béi vi phét biéu st dung trong gia thiét quy nap la sai

Cau 29. Gia st toi da thy mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban cAn thong tin bé sung toi thiéu nao dé cé thé suy ra rang
tat ca cac con ngua déu cé mau trang?

(A) Tt nhat mot con ngwra ¢6 mau trang

Ca hai con ngya dau tién va cudi cing c6 mau trang

Con ngua cubi cling c6 mau trang

©)

Con ngua dau tién c6 mau trang

Cau 30. Phuong an nao sau day khong thé sit dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chitng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C) DAu tién ta chitng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi sb nguyén k > 0
Pau tién ta chitng minh P(0) va P(1) la ding. Tiép d6, ta chitng minh P(k) — P(k + 2) ding véi moi sd
nguyén k > 0
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Cau 31. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,-, (n>2)
a1 = 1, ay = 16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
@ Vé&i moi s6 nguyén duong n, a, < 2-3" Vé&i moi s6 nguyén duong n, a, <5-2"
(©) Véi moi s6 nguyén duong 1, a, < 4" (D) V6i moi s6 nguyén duong 1, a, < n

Céu 32. Gia st ban sit dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chung minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an ding dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can ching minh trong budc quy nap bang cach thay cac ky tu ¢ va ¢ bang cac biéu thirc pht hop.
“Gid st v6i s6 nguyén k > <) nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@) $1a8, #1aP(k+1) O1as, #1aP(j+1) (© Olad, #laP(k+1) (D) Olad, #1aP(j+1)
Cau 33. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap = O,{l1 = 2,&2 =4

Gia tri ctia ag la bao nhiéu?
@) 398 832 (C) 468 (D) 340

Cau 34. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ayp = =20y, 1—a,—o (n>2)
a; = 1, ap; = 2

Gia tri ctia aygps5 la bao nhiéu?
@ —6071 6071 © —6067 (D) 6067

Cau 35. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) 1a phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chung minh P(1) dang. Thatvay,5-1 -5 = 0.
* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6imoi j € N théaman1 < j < k. Ta

ching minh P(k + 1) dung. That vay, ta co:

5(k+1)—5 = 2(5k —5) — (5(k — 1) — 5) (Bién déi dai sb) @)
2(0) -0 (Gid thiét quy nap) 8)
0

©)

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

@ Chung minh nay sai vi déng thuce (7) 6 budc quy nap khong chinh xac

Chitng minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chiing minh nay sai vi & budc co s& phai ching minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
Chirng minh nay sai vi & budc co s phai chitng minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
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Cau 36. Gid st m > 2 van > 11ahai s6 nguyén. Thoi gian chay trong truong hgp xau nhat ctia doan gid ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.

@ O(n) O(m +n) (© O(m) (D) O(m - n)
Cau 37. Day Fibonacci { f,} la day dugc dinh nghia mét cach dé quy nhusau: fo =0, f1 =1,va fy = fr1+ fr
(¢ > 2). Ta cing goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mét day A[l...n] c6 do dain = f, voi
¢ > 0 nao d6. Thai gian chay trong trudng hgp xau nhat ctia thuat toan FIBMERGESORT 1a?

MERGE(A[L...n]|,m):
(Trén hai mang A[1...m] va Alm+1...n])
i=1Lj=m+1
fork:=1tondo
if j > n then
Blk] := Ali];i:=i+1
else if i > m then
Blk] :=Aljl;j=j+1
else if A[i] < A[j] then
Blk] := Ali];i:==i+1
else
Blk] := A[jl;j:=j+1
fork:=1tondo
Alk] := B[K]

FIBMERGESORT(A[L ... n]):
((S3p xép tron day A[l...n], véin = f,))
ifn>1
m:= fy_q ((Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT(A[m +1...n]) ((Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon danh gia tot nhat c6 thé.
@ O(tfe) O(¢%) © O(fylog () @) O(¢log)
Cau 38. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlogn)?, v/nlog(n*),10", (n!)?,n* + n*®

Hay chon dap an dung.
nlogn)3, /nlog(n?),n” + n%,n'%, (1.5)",10", (n!
g g
Vnlog(n?), (nlogn)3,n'%,n* +»n%, (1.5)",10", (n!
g g
nlog(n?), (nlogn)3, n® + n’8 1% 107, (1.5)", (n!)?
g g
Vnlog(n?), (nlogn)3,n® +n%,n'%, (1.5)",10", (n!
2 21
Cau 39. Ham nao sau day khong 1a Q(n?)?
@) n! (B) nlogn + 3n? © 2" (D) nlogn + 3loglogn
n

Cau 40. Ham COMPUTESUM sau ¢6 dau vao 1a mot s6 nguyén duong n va sé tra lai gia tri ctia ) _ (i + 2)i.
i=1

COMPUTESUM (n):
if n = 1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay ¢) bang biéu thitc nao dé COMPUTESUM () tra lai két qua mong mudn?

@ y+ (n+2)n? ® (y+2)y> ©vy D) y+n
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(A)
14.(B)
15.(C)
16.(B)

18:

HOC

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

19.(D)
20.(B)
21.(C)
22.(A)
23.(D)

KIEM TRA GIUA KY

KY HE, NAM HOC 2024-2025
000——-

Dé sb: 028
30.(C) 36.(B)
31.(C) 37.(A)
32.(A) 38.D)
33.(B) ’
34.(A) 39.D)
35.(C) 40.(A)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 029
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban cta y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co6 chinh xac mot sinh vién
1a ban ctia Tuan”.

(&) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén))) JxVy (P(x, Tudn) — ((y # x) — —P(y, Tuan)))

(©) 3x P(x, Tuén) (D) 3xVy (P(x, Tudn) A =P (y, Tuan))

Cau 02. Gia st bién x xac dinh trén mién D nao d6. Phat biu nao sau day la ding?
@A) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Khong c6 phat bi€u nao trong ba phat biéu con lai 1a ding
Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
(D) Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)

Cau 03. Cho p, g, var la cdc ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén diing git hodc gidm dbc dén muon thi Tudn dén cong ty trudc gidm doc.”

@ —~(prg) —r ® (pAg) —q © (prg)Vyg D) r — (=pV )

Cau 04. V6i cac s6 thuc x va y, sé y dugce goi 1a nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chiing minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

(A) 3x Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Vy, trong d6 x va y xéac dinh trén tap s thuc R

@ Vx Yy, trong do6 x va y xac dinh trén tap sO thue R

Vx Jy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 05. Mot bin dé (map) M 1a mot tap hop gém n quéc gia Cy,...,Cy,, cung véi mo ta ve quéc gia C; nao ke véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban co vua c6 moét cach t6 mau kha thi véi 2 mau den va tréng.)

Cho hai mau den va trfing. V6i1 < i < n,goi X; laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?
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(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khéng yéu cau kién thirc vé do thi.)

@ /\ (Xl' vV —|X]> VAN (—\X,‘ vV X]) /\ (Xi — —|X]) A (‘!Xl' — X])

(i, j): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau
© A\ (Xi A=X)) V (=X A X)) (D) A (Xi VX)) A (=X V=Xj)
(i, j): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau

Cau 06. Trong rat nhiéu ngodn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacsd 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sd hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéc 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct thu gi khéac 0) va 0.
Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z — x*y - x*z - y*z +
xxy*z ...7

@A) xVyvVz B xdydz © xAyAz (D) ~(x Ay Az)

Cau 07. Gia st ban mudn chitng minh ménh dé sau:

“V6imoin € Z, néu n 1a mot s6 nguyén khong am thin < n>.”
Phat biéu nao sau day la ding?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh ménh dé phan dao
Meénh dé da cho 1a sai béi vi ton tai mét phan vi du cho ménh dé do
(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chiing minh phan chiing
(D) Ménh dé da cho la diing va c6 thé dugc chiing minh dé nhét bang cach ching minh tryc tiép

Cau 08. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan séng trén ddo.

¢ Alice néi: “Chinh xdc mét trong hai nguoi chung toi luén néi déi”

e Peter néi: “Alice ludn noi that.”

Ai luén néi that va ai ludén néi déi?

(A) Alice néi that va Peter n6i doi Ca Alice va Peter déu noi that
(C) Peter n6i that va Alice n6i dbi (D) Ca Alice va Peter déu néi déi

Cau 09. Goi P(x,y) la vi tir “x choi pickleball vdi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cd moi ngudi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Cé it nhat ba ngudi choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tat cd moi nguoi.

@ 3x3y3z (P(x,9) A P(x,2) A (y # 2)) Sxdyvz (P(x,y) A P(x,2) Ay # 2))

(© IxIyIz (P(x,y) AP(x,2) A (y = 2)) (D) 3xJy3z (P(x,y) A P(x,2) A (x = 2))

Cau 10. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gié thiét: x < 5 va x > 1; Diéu can ching minh: x> — 6x +5 > 0

Gia thiét: x2 — 6x + 5 > 0; Piéu can ching minh: x > 5hoacx <1

(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 < 0

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0
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Cau 11. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luon néi ddi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai nguoi chung t6i luén néi d6i.”

Ai ludn néi that va ai luén néi dbi?
(A) Ca Alice va Peter déu néi that Peter n6i that va Alice néi d6i
(©) Alice néi that va Peter néi dbi (D) Ca Alice va Peter déu néi déi

Cau 12. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhét hai sinh vién la
ban ctia Tudn”.
(A) 3xJy (P(x, Tuén) A
JxTy (P(x, Tudn) A
(©) 3x3y (P(x, Tudn) A
JxTy (P(x, Tudn) A
Cau 13. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1 == True déu c6 gia tri True. Do d¢, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) v6i cac gid tri chan ly! Thém vao do, trong rat nhiéu
ngon ngtt 1ap trinh (bao gém Python), bat ky thit gi khac False (hay noi cach khac, bat ky thu gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.

y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))
y, Tudn) A x # y)
y, Tuan))

y,Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))

333

Gid st x va y 1a cac bién Boole trong mot ngon ngit lap trinh ma True va False tuong ting 1an lugt véi 1 (hodc bat ct
tha gi khac 0) va 0.

Biéu thtrc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?

@A) xVy B xAy ©xdy D) x <y

Cau 14. Gia st cac bién trong ménh dé déu xac dinh trén tap so thuc. Ménh dé nao sau day thé hién rfang “voi
hai s6 bat ky, néu sd thit nhat 1a mot sé6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cting 1a mot s6
duong”?

@A) YmVn (((m > 0) A (n >m)) — (n>0)) Vm3n ((m > 0) — ((n > 0) A (n>m)))

© VYm3In((m >0) — (n>0)) (D) Ym¥n ((m > 0) A (n > m))

Cau 15. Néu nhu ban muén ching minh ménh deé
“V6i moi n € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2kvéikeZ B n+3=2kvéikeZ
©n+3=2k+1véikeZ D n+4=2k+1v6ikeZ

Cau 16. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 43750 42525 (C) 44200 (D) 43800

Cau 17. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{2}, {{2}} {{2}, {2}}
@1 ®3 ©4 @2

Cau 18. Nhac lai réng vditap A bat ky, tdp lity thira (power set) cua A, ky hiéu P(A), la tap hop tat ca cac tap con cda
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.
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) P(A) x P(B) C P(A x B) (B) P(A x B) C P(A) x P(B)
(© P(A)\P(B) C P(A\B) (D) P(A\B) C P(A)\ P(B)

Cau19. Choquanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN \/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac trudng hop nao sau day thi f 1a mot ham tir A dén B?

M A=B=0Q B A=B=R ©A=B=2Z D A=B=N
Cau 20. Cap sb cong {a,} c6 a; = 5va ajg = 32. Téng 10 s6 hang dau tién ctia cAp s6 cong nay 1a bao nhiéu?

@) 195 170 (©) 185 (D) 165

Cau 21. Gia tri ctia biéu thic sau 1a?

@A) 103 100 (© 101 (D) 102

Cau22. Cho A= {x|x€Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hgp A va B trong sb cac phat biéu sau.
(A) Ala tap hiru han Ca ba phat biéu khac déu sai

©ACA D) BCA

Cau 23. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{©,{2}, {{2}}, {{2}, {2} }}
@2 3 © 4 D1
Cau 24. Biéu thic nao 1a sai?

@ o C {2} ) X% ©ocCco (D) © € {®}

Cau 25. Cho cip s6 nhan {a,} v6i a; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cAp s6 nhan nay la bao
nhiéu?

(&) 500 1210 (C) 484 (D) 1044

Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap, =max{a, >+ a,_3,a,1} (n>23)
ap=0,a1 =1,ap =3,a35 =4

Gia tri ctia a7 la bao nhiéu?
@) 10 7 © 8 (D) 11

Cau 27. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,-, (n>2)
al = 2, ay = 6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang cta day {a,}?
Aa,=32"1"n>2) B®a,=2-3""n>2) ©a,=32""n>1) Ma,=2-3"1n>1)

n
Cau 28. Hay chon phat biéu diing vé chiing minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) ©2' = 2"*! — 1”7 bing

quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (1)
=22 _1q. (Bién d6i dai s6) ()
Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding
Chiing minh nay 1 sai vi gia thiét quy nap khong chinh xac

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chiing minh nay la sai vi dang thitc (1) khong chinh xéac

Cau 29. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap = —2ay, 1 —a,—o (n>2)
a, = 1, ay = 2

Gia tri ctia aygps5 1a bao nhiéu?
@ —6071 6067 (© —6067 @ 6071

Cau 30. Hay chon phét biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit ty tot” (Well-ordering
principle).

(A) Theo Tién dé “Tinh chét sap thit tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nhé

nhat

Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan tit nhd
nhét

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 véi k € Z nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € N | n?> = 4k + 2 v6i k € N nao d6} c6 phan ti nhé
nhat

Cau 31. Phuong an nao sau day khong thé sir dung dé chiig minh rang mot phat biéu P(n) ding véi moi s6
nguyén khong am n?
(A) PAu tién ta chiing minh P(0) dung. Tiép do, ta ching minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
Dau tién ta chitng minh P(0) va P(1) la ding. Tiép d6, ta chitng minh P(k) — P(k + 2) ding v6i moi s6
nguyén k > 0
(C©) Dau tién ta chitng minh P(0) dung. Tiép d6, gia thiét P(k) ding véi sé nguyén k > 0 nao dé va chiig minh
P(k+1) cing dung
(D) Dau tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0

Cau 32. Hay chon phat biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién 7, ta ¢6
5n —5 = 0” dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.
* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta

chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) 3)
(0)—0 (Gia thiét quy nap) 4)

2
0. @)

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chiing minh nay sai vi & budc cg sd phai chiing minh ca P(1) va P(2) dting, nhung P(2) lai 1a ménh dé sai
Chirng minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(C) Chitng minh nay sai vi gia thiét quy nap khong chinh xac

Chiing minh nay sai vi dang thtic (3) & buéc quy nap khong chinh xac

Cau 33. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =3a,_1+4a,—2 (n>2)
a1 =1,a, =16

Hay chon phét biéu dung trong s6 cac phat biéu sau vé gia tri ctia ay,.
(A) Véi moi s6 nguyén duong 1, a, < n V&i moi s6 nguyén duong n, a, <5 - 2"
(©) V6i moi s6 nguyén duong n, a, < 2-3" @ Véi moi s6 nguyén duong n, a, < 4"

Céu 34. Tap hop S c6 chira cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:

* Budc co s¢: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@) 01 0 ©1 (D) 0101

Cau 35. Gia st toi da thay mot cudc diéu hanh ctia 100 con ngya va méi khi t6i thly mot con ngwra mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Con ngua dau tién c6 mau trang

[t nhat mot con ngya c6 mau trang

(C) Ca hai con ngua dau tién va cudi cing c6 mau trang

Con ngua cudi cung c6 mau tréng

Cau 36. Gia st thai gian chay ciia mot thuat toan nao dé dugce cho bdi hé thirc truy hoi T(n) = 2T (n/3) + O(1).
Chon dénh gia t6t nhat vé do tang ctia T(n) theo ky hiéu O-16n.

@) O(n'*8:%) O(1) © O(n) @) O(logn)

Cau 37. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong trudng hop xau nhét ca doan gia ma sau 1a?

fori:=1tondo
ji=2
while j < ndo
ji=7]
a=a-+j

Trang 6/8 - Ma dé thi 029



Hay chon déanh gia tot nhat c6 thé.
® o(m) ® O(nlogn) © O(nlogn) © on)

Cau 38. Thdi gian chay trong trudng hgp xau nhat ctia thuat toan MERGESORT 1a?

MERGE(A[L...n],m):
{(Trén hai mang A[1...m] va Alm+1...n]))
i=1Lj=m+1

MERGESORT(A[1 ... n]): fork:=1tondo
¢ A A i~ if j > n then
<§Sap xép trén diy A[l...n])) BlH] v Al e i 41
ifn>1 Blk] Ji
m := |n/2] ((T4ch thanh hai mang con)) elseif i > m then

Blk] := Aljl;j=j+1
else if Afi] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] :=Aljl;j:=j+1
fork:=1tondo
Alk] := B[K]

MERGESORT(A[1...m]) ((Dé quy))
MERGESORT(A[m +1...1]) (Dé quy))
MERGE(A[L...n|,m) ((Trén hai mdng con))

Hay chon danh gia t6t nhat c6 thé.
® O(nlogn) ® O(n) © Oflogn) ® o(?)

Cau 39. Cho hé thic truy hoi c6 dang f(n) = 12f(n/12) + 10n. Theo Dinh lj thg (Master Theorem) thi danh gia nao
sau day la chinh xac nhat?

(A) Khong ap dung dugc Dinh ly thg v6i hé thiic da cho

f(n) = O(nlogn)

f(n) =0(n)
D) f(n) = O(—10n/11)
Cau 40. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi ddnh gia nao sau
day 1a chinh xac nhat?
@A) f(n) = O(nlogn)
Khong ap dung dugc Dinh ly thg véi hé thic da cho
f(n) = O(n*??)
f(n)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(D)

15.(C)
16.(C)
17.(B)
18.(B)

HOC

Mon thi: Toan roi rac

S6 tin chi: 4

KIEM TRA GIUA KY
KY HE, NAM HOC 2024-2025
0Qo——-

Dé sb: 029

37.(B)
38.(A)
39.(B)
40.(0

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dé s6: 030
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Voi céc s6 thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x + y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

@ Vx Jdy, trong do6 x va y xac dinh trén tap sO thue R

Vx Vy, trong d6 x va y xac dinh trén tap sb thuc R

(C©) Ix Yy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 02. Sau day la mot ching minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dung vé ching minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Ddi xing) (2)
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. 4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai ching minh

Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) la tuong duong
(C) Chiing minh nay la sai vi khong thé 1y luan rang (1) va (2) 1a tuong duong
Chung minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la twong duong

Cau 03. Gia st ban mudn chitng minh ménh dé sau:

“V&i moi n € Z, néu n la mot sb nguyén khong am thin < n”
Phét biéu nao sau day la dung?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
Meénh dé da cho la ding va c6 thé duge chiing minh dé nhét bang cach ching minh truc tiép
(C) Ménh dé da cho la diing va c6 thé dugc chitng minh dé nhét bang cach ching minh phan chiing
(D) Ménh dé da cho 1a diing va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao

Cau 04. Gia su bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?

@A) vx (P( Q(x)) =VxP(x) AVx Q(x)
Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)
(©) Vx (P( Q(x)) =VxP(x) = Vx Q(x)

(D) Khong ) phat biéu nao trong ba phat biéu con lai la ding
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Cau 05. Gia sit mién xac dinh ctia cac bién la tap hop tat ca moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tuén))

JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

(©) IxTy (P(x, Tun) A P(y, Tudn) A x # y)

(D) IxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tuan) — (z =y Vz = x)))

Cau 06. Néu nhu ban mudn chiing minh ménh dé
“V6imoin € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+4=2k+1v6ikeZ ®n+3=2kvéikeZ
©n+3=2k+1véikeZ D) n+4=2kvéikeZ

Cau 07. Cho p, g, va r 1a cdc ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén ding gio hodc gidm dbc dén muon thi Tudn dén cong ty trudc gidm dbc.”

@r = (-pV-g) ® ~(prg) =7 © (pra)va @ (prg) —4q

Cau 08. Gid st bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?

@(VXP( )) (VxQ(x)) = Vx (P(x) VQ(x)) =T (B Vx (P Q( ) = (VxP(x)) V (YxQ(x)) =T
© vx (P(x) v Q(x)) £ (Vx P(x)) V (Vx Q(x)) @) Vax (P(x) AQ(x)) = (Vx P(x)) A (¥x Q(x))
Cau 09. Gié st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?

@A) 3x (P(x) vV Q(x)) = 3x P(x) V 3x Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a ding

Jx (P(x) AQ(x)) = Ix P(x) A Ix Q(x)
Vx( ( ) < Q(x)) =VxP(x) < VxQ(x)

Cau10. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hodc 1a ludn néi that hodc 1a ludn néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi chiing t6i luén néi déi.”

Ai luén ndéi that va ai luén néi doi?

(A) Alice néi that va Peter n6i doi Ca Alice va Peter déu néi dbi
(C) Peter ndi that va Alice néi dbi (D) Ca Alice va Peter déu néi that

Cau 11. Gia stt ban mudn ching minh phat biéu “V&i moi s6 thuc x, néu x> —6x+5 > 0 thi x > 5hodcx < 1”
bang phuong phap chiing minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

@ Gia thiét: x > 5 hoac x < 1; Piéu can ching minh: x2—6x+5>0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 < 0

(C) Gia thiét: x < 5va x > 1; Diéu can ching minh: x> — 6x +5 > 0

Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1
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Cau 12. Trong rat nhiéu ngdén ngt 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngon ngir 1ap trinh ma True va False tuong tng 1an luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thuc 16gic ménh dé nao tuong duong véi diéu kién trong ci phdp if x + y + z - xky - x*z - yxz +
X*y*z .. .7

@A) ~(x Ay Az) B xVyVz © xAyAz D xoydz
Cau 13. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
céc 50 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do do, trén thuc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngi 14p trinh ma True va False twong ting lan luot véi 1 (hodc bat ci
tha gi khac 0) va 0.
Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@ xvy ® xny ©xoy @xey
Cau 14. O mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbéng trén dao.

e Alice néi: “Chinh xac mot trong hai ngudi chiing t6i luén néi déi.”

e Peter noi: “Alice ludn noi that.”

Ai ludn néi that va ai ludén néi déi?

(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu noi that
(C) Peter n6i that va Alice n6i dbi (D) Alice néi that va Peter néi déi

Cau 15. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khd thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trang. Véi 1 < i < 1, goi X; 1a ménh dé “Quéc gia C; dugc t6 bang mau den trong ban dé M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong véi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xl' — —|X]) A (—|Xl' — X]) /\ (Xi V X]) A (—\Xl‘ V —|X])

(i, j): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau
© A (KVaX)A(RX VX)) © A (KiA=X) V(X AX)
(i, j): Ci va C;j ké nhau (i,j): C; va Cj ké nhau

Cau 16. Daya, =5,8,13,20,29,40,53,... (n > 1) thoéa man hé thuc truy hoi nao trong s6 cac hé thic sau?
@A) a, =a, 1+3n,a, =5 B a,=a, 1+n?a, =5
@an:an_1+2n—1,a1:5 @an:an_1+n,a1:5

Cau 17. Nhac lai réng vditap A bat ky, tdp lity thira (power set) cua A, ky hiéu P(A), la tap hop tat ca cac tap con cda
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.
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@ P(A B) C P(A\B) ® P( A\ P(A)\P(B)
@PAxB)gP()xP() (D) P(A B) C P(A x B)

Cau 18. Cho cp s6 nhan {a,} vdia; = 4 va cong bdi g = 3. Tong 5 s6 hang dau tién ctia cip s6 nhan nay la bao
nhiéu?

@A) 500 1210 (C) 484 (D) 1044
Cau19. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} ¢ bao nhiéu tap con thurc su?

@) 28 ®) 31 © 32 D) 37

Cau 20. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

{212}, {21}, ({2}, {2} )}
oF 2 ©s ©1
Cau 21. Cap sb6 cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp sb cong nay 1a bao nhiéu?

@A) 195 165 (© 170 (D) 185

Cau 22. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: V6i cac s6 nguyén a,b € Z, aRb khi va chi khi
l|a — b| < 1. Chon phét biéu ding vé quan hé R.

(A) R 1a quan hé tuong duong

R khéng la quan hé tuong duong vi n6 khong théa man tinh chat bac cau

(O R khong la quan hé tuong duong vi né khong théa man tinh chat déi xing

R khéng la quan hé twong duong vi n6 khong théa man tinh chat phan xa
Cau 23. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(&) g o f la don anh nhung khong 1a toan anh g o f la toan anh nhung khong la don anh
(©) g o f khong la toan anh va khong 1a don anh @ g o f la don anh va la toan anh

Cau 24. Gia tri ctia biéu thuc sau 1a?

NIE
@) 102 101 (©) 100 (D) 103

Cau 25. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

0,{0},{{2}},{{2},{2}}

i ME
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Cau 26. Gia st toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Con ngya cudi cling c6 mau trang

[t nhat mot con ngya c6 mau trang

(C) Con ngya dau tién c6 mau trang

Ca hai con ngua dau tién va cudi cing c6 mau trang
Cau 27. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).

(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k +2 v6i k € Z nao d6} c6 phan tir nhd

nhat

Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € Z | n*> = 4k + 1 v6i k € Z nao d6} c6 phan ti nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tot”, tap A = {n € N | n? = 4k + 2 véi k € N nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n> = 4k + 1 v6i k € N nao d6} c6 phan ti nhd
nhat

Cau 28. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,—2 (n>2)
a1 =1,a, =16
Hay chon phét biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
(A) Véi moi s6 nguyén duong 1, a, < n V&i moi s6 nguyén duong n, a,, < 4"
(©) V6i moi s6 nguyén duong n, a, < 2-3" @ Véi moi s6 nguyén duong n, a,, < 5 - 2"

Cau 29. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Pau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) diing véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chiing minh P(0) dung. Tiép d6, ta ching minh P(k) — P(k + 1) ding v6i moi sb nguyén k > 0
(C) Dau tién ta chiing minh P(0) va P(1) la dung. Tiép d6, ta chiing minh P(k) — P(k +2) ding véi moi sb
nguyén k > 0
(D) PAu tién ta chiing minh P(0) duing. Tiép d9, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0

n
Cau 30. Hay chon phat biéu dung Ve chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2f =l 1~ béng
quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (5)
= ok2_1q, (Bién d6i dai s6) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

@ Chung minh nay la sai vi gia thiét quy nap khong chinh xac
Chung minh nay la sai vi & budce cd sd phai ching minh P(1) ding
(C) Khéng c6 gi sai trong chitng minh nay

(D) Chiing minh nay la sai vi dang thitc (5) khong chinh xac

Cau 31. Hay chon phat biéu ding vé chiing minh sau.

Cho P(n) 1a phat biéu “n + 1 = n +2”. Ta chitng minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding vdi s6 nguyén khong &m k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé cla déng thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+1) dung. Theo
nguyén ly quy nap, P(n) ding vi moi s6 nguyén khong am 7.

(A) Khong c6 gi sai trong chiing minh nay

Chung minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap la sai

(C) Chiing minh nay sai béi vi khong ¢ truong hop co s

(D) Chiing minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dng thtic trong budc quy nap

Cau 32. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

Ay = —2ay,1—ay—p (n>2)
a = 1, ay = 2

Gia tri clia aygps la bao nhiéu?
&) —6067 6067 (© —6071 (D) 6071

n
Cau 33. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) 2" = 2"l 1” bang
quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 @)
Thém —2%*+1 vao ca hai vé ctia (7), ta ¢6
204 2= g, (8)
Theo gia thiét quy nap, (8) dting, va do d6 (7) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6
Chung minh nay la sai vi & budc cd sd phai ching minh P(1) ding

(C) Khéng c6 gi sai trong chiing minh nay
(D) Chiing minh nay 1a sai vi & buéc quy nap khong thé xuét phat tir P(k + 1) va di ching minh P(k)

Cau 34. Hay chon phat biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién 7, ta ¢6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chtiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvdy,5-1 -5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6imoi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5) — (5(k—1) — 5) (Bién ddi dai s6) 9)
=2(0)—-0 (Gia thiét quy nap) (10)
—0. (11)

Do d6, theo nguyén ly quy nap manh, ménh dé “¥n € N P(n)” ding.

(A) Chiing minh nay sai vi gia thiét quy nap khong chinh xac

Chting minh nay sai vi dang thtic (9) & buéc quy nap khong chinh xac

(C) Chiing minh nay sai vi & budc co s& phai ching minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
Chirng minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai

Cau 35. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = max{a,_» +ay_3,a,-1} (n>3)
ap = 0,5[1 = 1,a2 = 3,{5[3 =4

Gia tri ctia a7 la bao nhiéu?
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@8 7 © 1 (D) 10
Cau 36. Ham nao sau day khong la Q(n?)?

(A) nlogn +3loglogn  (B) 2" © n! (D) nlogn + 3n?

Cau 37. Gid st m > 2 van > 11a hai sé nguyén. Thai gian chay trong trudong hop xdu nhét cia doan gia ma sau la?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.
@) O(m) O(m - n) © O(n) D O(m +n)

Cau 38. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.

(1.5)", 1'%, (nlogn)?, /nlog(n?),10", (n!)?, n* + n®®

Hay chon dap an dang.
@) (nlogn)®, \/nlog(n?),n” +n’8,n1%, (1.5)",10", (n!)?
Vnlog(n?), (nlogn)3,n1%,n% +n%, (1. ) 0" (n!)?
nlog(n?), (nlogn)3,n” + n°8, nl% 107, L (n!)?

& &
(D) V/nlog(n?), (nlogn)3,n* +n%,n 100 , (1. 5) 10" (n!)?

Cau 39. Sap xép cac tap hop sau sao cho méi tap la tp con ctia tap tiép theo.
O(n* +logn),0((logn)™),0(7),0(V2lglogn) O(3"),0(n*logn), O(log(n) — loglog(n))
Hay Chon dép an dung.
@) O(7),0(v2°81°8"), O(log(n) — loglog (i), O(n*log n), O(n* +logn), O((log n)"), O
O( O(log(n) — loglog(in)), O(V2'°8!6"), O(n* +log n), O(n* log n), O((log n)"), O(3")
© O(7), 0(v/2°81%7), 0(log () — loglog(n)), O(1 + log 1), O(n? log 1), O( (log )"), O
() 0(7),0(VZ% "), 0(log(n) — log log(n)), O(n? + log ), O(n* log ), O(3"), O
Cau 40. Day Fibonacci { f,} la day dugc dinh nghia mét cach dé quy nhusau: fo =0, f1 =1,va fy = fr_1+ fr»
(¢ > 2). Ta ciing goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mét day A[l...n] c6 do dain = f, véi
¢ > 0 nao d6. Thoi gian chay trong truong hop xau nhat cda thuat toan FIBMERGESORT 1a?

MERGE(A[l...n],m):
{(Trén hai mdng A[1...m] vda Alm+1...n]))
i=1Lj=m+1
fork:=1tondo
if j > n then
Blk] := Ali];i:=i+1
else if i > m then
Bk := A[j; j = j +1
else if Afi] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] := A[jl;j:=j+1
fork:=1tondo

FIBMERGESORT(A[1...n]):
((S3p xép tron day A[1...n], véin = f,))
ifn>1
m:= fy_q ((Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT(A[m +1...n]) ((Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

AK] = BJK]
Hay chon déanh gia tt nhat c6 thé.
@) O(f;log?) O(¢fe) © O(tlog () el

Trang 8/9 - Ma dé thi 030



DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(D)
14.(A)

58
18.(B)

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN
19.(B)
21.(D)
22.(B)

e

000——-
Dé s6: 030
31.(0) 37.(D)
32.(C)
33.D) 38.(D)
34.(D)
5.6 39.D)
36.(A) 40.(B)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dbé s6: 031
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Néu nhu ban mudn chiing minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a sé nguyén chan”

bang cach ching minh truc tiép thi ban sé can gia thiét diéu gi trong chirng minh ctia ban?
A n+3=2kvéikecZ B n+4=2kvéikeZ
©n+3=2k+1véikeZ D) n+4=2k+1véikeZ

Cau 02. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién ré“mg “voi
hai s6 bat ky, néu sd thit nhat 1a mot sé6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cting 1a mot s6
duong”?

@A) Ym3In ((m > 0) — (n>0)) B) VmVn ((m > 0) A (n > m))

© Vm3n((m>0) = ((n>0)A(n>m))) (D) Ym¥n (((m > 0) A (n >m)) = (n>0))

Cau 03. Mot bdn do (map) M 1a mot tap hop gdm n qudc gia Cy, . . ., Cy, cling véi mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, voi 1 < i,j < n. Mot cdch t6 mau khd thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. Voil <i<mn,goiX;laménh dé “Qudc gia C; dugc to bf:“mg mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé ciing
mau. Tuy nhién, cdu héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xi \% —|X]) N (—\Xl‘ V X]) /\ (Xl‘ A —\X]) \ (‘!Xi A X])

(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau
© /\ (Xi \% X]') N <_‘Xi \ _‘Xj) @ /\ (Xi — —|X]‘) N (—\Xi — Xj)
(i, ): C; va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 04. Cho p, g, var la cac ménh dé sau:
p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gid hodc giam ddc dén muodn thi Tuin dén cong ty trudc gidm doc.”
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@ (prg) —q ® ~(png)—r ©r— (=pV-0q) D (prg)Va
Cau 05. Gia st mién xac dinh ctia cac bién la tip hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tuan”.

() 3x3y (P(x, Tudn) A P(y, Tuan))

JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

(©) IxTy (P(x, Tun) A P(y, Tudn) A x # y)

(D) 3x3y (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))

Cau 06. Goi P(x,vy) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mdi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@) 3xTy3z (P(x,y) AP(x,2) A (y = 2)) Ix3IyVz (P(x,y) AP(x,2) A (y # z))

(© IxIyIz (P(x,y) AP(x,2) A (y # 2)) (D) 3xFy3z (P(x,y) AP(x,2) A (x = 2))

Cau 07. Gia st ban muén chitng minh ménh dé sau:
“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”

Phét biéu nao sau day la dung?
(A) Ménh dé da cho la diing va c6 thé duge chiing minh dé nhat bang cach chiing minh ménh dé phan dao
Ménh dé da cho 1a sai bdi vi tdn tai mot phan vi du cho ménh dé do
(C) Ménh dé da cho la diing va c6 thé dugc ching minh dé nhét bang cach ching minh phan chiing
(D) Ménh dé da cho la diing va c6 thé dugc chiing minh dé nhét bang cach ching minh tryc tiép

Cau 08. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hodc la ludén néi that hodc 1a ludn néi ddi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai ludn néi that va ai luon néi dbi?
(A) Alice néi that va Peter néi dbi Ca Alice va Peter déu néi that
(C) Peter noi that va Alice n6i dbi @ Ca Alice va Peter déu néi dbi

Cau 09. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong tng thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vidu nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngir 1ap trinh ma True va False tuong ung lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.
Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@ x Ay ® xoy ©xvy Dxey

Cau 10. Trong rat nhiéu ngdn ngir 1ap trinh, cac gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do d0, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) v6i cac gid tri chan ly! Thém vao do, trong rat nhiéu
ngon ng 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat
ct thu gi khéac 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z - x*y - x*z - y*z +
X*y*z .. .7
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@ xoyo:z B xAyAz © ~(xAyAz) D) xVyVz

Cau 11. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbng trén dao.

e Alice néi: “Chinh xac mot trong hai ngudi chiing t6i luén néi déi.”

e Peter noi: “Alice luén noi that.”

Ai luén néi that va ai luén néi doi?

@ Ca Alice va Peter déu néi that Peter néi that va Alice néi doi

(©) Alice néi that va Peter n6i dbi (D) Ca Alice va Peter déu néi déi
Cau 12. Gié sfr bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?

@A) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)

(B) Vx (P /\Q( )) = Vx P(x) AVx Q(x)

(© Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)

@ Khong c6 phét biéu nao trong ba phat biéu con lai la ding

Cau 13. Gié str bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?
@) Vx (P(x) VQ(x)) = (VxP(x)) v (¥xQ(x)) =T (B Vx (P AQ( ) = (Vx P(x)) A (Y Q(x))
© (VxP( )) (VxQ(x)) = Vx (P(x) VQ(x)) =T (D) Vx (P(x) vV Q(x)) # (Y P(x)) V (Vx Q(x))

Cau 14. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) cia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) Vx ((x #0) = Vy (xy = 1)) ® Vx ((x #0) = Jy (xy = 1))

© 3x((x #0) = Yy (xy = 1)) D) 3x ((x #0) = Jy (xy = 1))

Cau 15. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dting vé ching minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Do6i xung) 2)
S 142=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong
(C) Chiing minh nay la sai vi khong thé ly luan rang (2) va (3) la tuong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong

Caul6. Taphop S = Z N {x € R | x292* — 4x2022 4 2x2 — 8 < 0} c6 bao nhiéu tap con thurc sy?
@) 28 37 © 32 (D) 31

Cau 17. Biéu thirc nao 1a sai?

@oCco ® @ C {2} © oc{o} Do

Cau 18. Cho quanh¢ f C A x B dinh nghia bdi f = {(n,\/|n]) | n€ AN \/]n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac trudng hgp nao sau day thi f 1la mot ham tir A dén B?

@WA=B=2Z B A=B=N ©A=B=R ®A=B=Q

Cau 19. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?
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{2}, {{2}}, {{2}, {2}}
@3 1 ©2 ©4

Cau 20. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s6 nguyén a,b € Z, aRb khi va chi khi
l|a — b| < 1. Chon phat biéu ding vé quan hé R.
(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat bac cau
R khéng la quan hé tuong duong vi né khong théa man tinh chat phan xa
(©) R khong la quan hé tuong duong vi né khong thda man tinh chat d6i xing
(D) R la quan hé tuong duong
Cau 21. Tinh gia tri cia biéu thuc:
50
Y i(i+1)

i=1
(A) 42525 43800 (C) 44200 (D) 43750
Cau 22. Chocicquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don anh va la toan anh g o f khong la toan dnh va khong 1a don anh
o f la toan anh nhung khong la don anh o f 1a don anh nhung khong la toan anh
8 & 8 8 & )

Cau 23. Cho cac ham f : R — R thoéa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc su
tang). Phat bi€u nao sau day la dung?

(A) f 1a don anh va ddng thoi la toan dnh

f khong nhét thiét 1a don dnh va khong nhéat thiét 1a toan anh

(C) f khong nhét thiét la don anh nhung phai la toan anh

(D) f 1a don anh nhung khong nhat thiét 1a toan anh

Cau 24. Cap sb6 cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién cta cip s6 cong nay la bao nhiéu?
@) 185 170 (© 165 (D) 195

Cau 25. Cho cap sd nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

(A) 500 1210 (C) 484 (D) 1044

Cau 26. Gia st t6i da thay mot cudc didéu hanh ctia 100 con ngya va méi khi toi thly mot con ngwra mau trang, con
ngua tiép theo va con ngua trude d6 cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua deu c6 mau trang?
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(A) Con ngya cudi cling c6 mau trang
[t nhat mot con ngya c6 mau trang
Con ngua dau tién c6 mau trang

Ca hai con ngya dau tién va cudi ciing c6 mau trang

Cau 27. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{ay_p +ay—3,a,_1} (n>3)
ap = 0,511 = 1,612 = 3,613 =4

Gia tri cta ay la bao nhiéu?
@11 8 ©10 D)7

Cau 28. Hay chon phét biéu ding vé ching minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding véi s6 nguyén khong am k nao d6, nghia la k + 1 = k + 2. Ta ching minh P(k + 1) ciing dung.
That vay, thém 1 vao hai vé ctia d:fmg thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) ding vd&i moi s6 nguyén khong am 7.

@ Chting minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia déng thuc trong bude quy nap
Chung minh nay sai boi vi khong c6 truong hop co sd

(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay sai bdi vi phét biéu str dung trong gia thiét quy nap la sai

n
Cau 29. Hay chon phat biéu diing vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 1”7 bing

quy nap. =

noo N
Goi P(n) 1a phat biéu ) _2' = 2"l 1. Ta chitng minh “¥Vn € IN P(n)” bang quy nap.
i=0

0 .
* Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 Z 21 =20 =1va20t1 — 1 =1.Do do,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) ding v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 + - - - 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 ook okl — okt okl g (Gia thiét quy nap) (5)
=22 _1q. (Bién d6i dai sb) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi gia thiét quy nap khong chinh xac
Chung minh nay la sai vi & budc cd sd phai ching minh P(1) ding
(C) Chiing minh nay 1a sai vi dang thic (5) khong chinh xac

(D) Khong c6 gi sai trong chiing minh nay
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Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,-, (n>2)
a1 = 2, ay = 6

Cong thirc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
@a,=2-3""Tm>1) ®a,=32""n1>2) ©Qa,=2-3""n>2 Da,=3-2""1n>1)

n
Cau 31. Hay chon phat biéu dung vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2f =l _ 1~ bé“mg

i=0
quy nap.

noo N
Goi P(n) 1a phat biéu ) _2' = 2"l 1. Ta chitng minh “Vn € IN P(1)” bang quy nap.
i=0

1

0 .
® Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 Z 21 =20 =1va20tl — 1 =1.Do do,
=0
P(0) dung.

* Budc quy nap: Gia st P(k) ding véi s6 tu nhién k € IN nao d6, nghiala 20 + .- +2F = 2k1 1. Ta
chiing minh P(k + 1) diing, nghia la chiing minh 20 + - - - 4 2K 4 2k+1 — k42 _ 1 That vay, ta c6:

20 4ok okl _gks2 g @)
Thém —2%*+1 vao ca hai vé ctia (7), ta c6
2042k =0kt g, (8)
Theo gia thiét quy nap, (8) diing, va do d6 (7) ciing dung. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Khéng c6 gi sai trong chiing minh nay

Chung minh nay la sai vi & budc co sd phai ching minh P(1) dung

(C) Chitng minh nay 1a sai vi 6 budc quy nap khong thé xuat phat tir P(k + 1) va di chiing minh P(k)
(D) Chiing minh nay 1a sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6

Cau 32. Hay chon phat biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sip thit tu tét”, tap A = {n € N | n2 = 4k + 2 v6i k € N nao d6} c6 phan tit nho

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € Z | n*> = 4k + 2 véi k € Z nao d6} c6 phan tir nhd
nhat

(©) Theo Tién dé “Tinh cht sap thu tu tot”, tip A = {n € N | n? = 4k + 1 véi k € N nao dé} c¢6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thit tu t6t”, tap A = {n € Z | n> = 4k + 1 v6i k € Z nao d6} c6 phan tir nhd
nhét

Cau 33. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap = O,(ll = 2,612 =4

Gia tri ctia ag la bao nhiéu?
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@A) 398 832 (C) 468 (D) 340

Cau 34. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

an =3a,_1+4a,_» (1’1 > 2)
a1 =1,a, =16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
(A) V6i moi s6 nguyén duong 1, a, < 4" Véi moi s6 nguyén duong n, a,, < 2 - 3"
(C) Véi moi s6 nguyén duong n, a, < 5 - 2" @ V6i moi s6 nguyén duong 1, a, < n

Cau 35. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

Ay = —20,_1 —ap— (n>2)
a = 1, ay = 2

Gia tri ctia aygps la bao nhiéu?
@) 6071 —6071 (© 6067 (D) —6067

Cau 36. Cho hé thuc truy hoi c6 dang f(n) = af(n/b) + cn? trong d6 n = b¥ véi k € Z* nao do, a,b € Z,a > 1
vab>1,cd €R,c>0vad> 0. Odayynghia cta sb a trong cdy dé quy (recursion tree) tuong ting ctia hé thuc la
g1?

@ Téng sb ntit & tirng mirc cda cay dé quy

Lugng cong viéc thuc hién & mdi muc cta cay dé quy

(C) S6 nut con cia mbi nit trong ctia cay dé quy

(D) Lugng cong viéc thurc hién & mdi nit ctia cay dé quy
Cau 37. Cho hé thic truy hoi c6 dang f(n) = af(n/b) + cn trong d6 n = b* véik € Z* nao dé,a,b € Z,a > 1va
b>1,cdeR,c>0vad>0.Gidst f(1) = 1. Gid st cdc muc trong cdy dé quy dugc danh sb 1an lugt theo thit tu
0,1,...,L tit mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 1 (chi c6 cac nut ting véi f(1)). Gid tri cua L 1a?

@) log, n (B) a* (© log, n (D) b*

Cau 38. Cho hé thic truy hoi c6 dang f(n) = 12f (n/12) + 10n. Theo Dinh lj thg (Master Theorem) thi ddnh gia nao
sau day lél Chinh xac nhat?

@) f(n (nlogn)
Khong ap dung dugc Dinh ly thg véi hé thire da cho

f(n) =0O(—10n/11)
@) f(n) = O(n)

Cau 39. Gid st n la mot s6 nguyén duong. Thoi gian chay trong truong hop xau nhat ctia doan gia ma sau 1a?

whlle]<ndo
j=i0
a:=a+j

Hay chon déanh gia tt nhat c6 thé.
® o(m) Olnlogn) © on) ® O(ntlogn)

Cau 40. Gia st m > 2van > 11ahai sé nguyén. Thoi gian chay trong truong hop xau nhét ctia doan gia ma sau 1a?
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a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon danh gia tot nhat c6 thé.
® o) O(m) © O(m+n) © O(n - n)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 032
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia stt ban mudn ching minh phat biéu “V&i moi s6 thue x, néu x> —6x +5 > 0 thix > 5hoacx < 1”7
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 < 0

@ Gia thiét: x2 — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

Gia thiét: x > 5 hodc x < 1; PBiéu can ching minh: x2—6x+5>0

Cau 02. Trong rat nhiéu ngon ngi 1ap trinh, cc gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thiic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gia st x va y la cac bién Boole trong mot ngoén ngir 1ap trinh ma True va False tuong ung lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if x*y + (1-x)*(1-y) ...?

@x <y ® x®y ©xVy D) xAy

Cau 03. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cd moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong voi “Co it nhat ba nguai choi
pickleball”? Gia stt cac bién trong mbi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y # 2)) IxJy3Iz (P(x,y) ANP(x,2) A (y = z))

(© IxIyVz (P(x,y) AP(x,2) A (y # z)) (D) 3x3yFz (P(x,y) A P(x,z) A (x = 2))
Cau 04. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién r?!mg “voi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thit nhat, thi s6 thit hai cing 1a mot s6
duong”?

@A) Ym3In ((m > 0) = ((n>0) A (n>m))) Vm¥n (((m >0)A(n>m)) — (n>0))

© VYm3In((m >0) = (n>0)) (D) VmVn ((m > 0) A (n > m))

Cau 05. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbng trén ddo.

¢ Alice n6i: “Chinh xdc mot trong hai ngudi chung t6i luén néi d6i.”

e Peter noéi: “Alice ludn noi that.”

Ai luén néi that va ai ludén néi déi?
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(A) Ca Alice va Peter déu néi d6i Peter noi that va Alice n6i d6i
@ Ca Alice va Peter déu néi that @ Alice néi that va Peter néi doi

Cau 06. Gia st bién x xac dinh trén mién D nao d6. Phat biu nao sau day la ding?
@A) 3x (P(x) AQ(x)) = 3x P(x) A 3x Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a ding
(© 3x (P(x) VQ(x)) = 3x P(x) V Ix Q(x)
Vx (P(x) <> Q(x)) = Vx P(x) <> Vx Q(x)

Cau 07. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Ddi xing) (2)
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
& 3=23. 4)

Do (4) dung, nén (1) cting dung.

(A) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (2) va (3) 1a twong duong
© Chiing minh nay 1a sai vi khong thé ly luan ré“mg (3) va (4) la twuong duong
(D) Chiing minh nay la sai vi khong thé ly luan rang (1) va (2) la tuong duong

Cau 08. Mot bin do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho truéc cho méi quéc gia, sao cho khong c6 hai quéc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi véi 2 mau den va trang.)

Cho hai mau den va tréng. Vil <i<mn,goiX;laménh dé “Qubc gia C; dugc to bﬁng mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi vdi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khéng c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xl‘ V X]) A (‘!Xl' \Y —|X]) /\ (Xl' A —|X]) \% (‘!Xi A X]>

(i, ): C; va Cj ké nhau (i,j): C: va Cj ké nhau
© /\ (Xi — _'X]) A (_'Xi — X]) @ /\ (Xi V _'X]) A (_'Xi V X])
(i,j): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau

Cau 09. Néu nhu ban mudn ching minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a s6 nguyén chan”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1v6ikeZ ®n+3=2kvéikeZ
©n+4=2k+1véikeZ D) n+4=2kvéikeZ

Cau 10. Gié st mién xac dinh ctia cc bién la tap hgp tat c& moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban cta y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
la ban ctia Tuan”.
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@A) 3xvy (P(x, Tuz:?m) A ((y # x) — —P(y, Tufar}))) Jx P(x, Tuan) ’ ’
(© vy (P(x, Tuén) — ((y # x) — —P(y,Tuén))) (D) 3xVy (P(x, Tudn) A —P(y, Tuan))

Cau 11. Gid st ban mudn chiing minh ménh dé sau:
“V6i moi n € Z, néu n la mot s6 nguyén khong am thin < nd.”

Phat biéu nao sau day la ding?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép
Ménh dé da cho 1a dung va c6 thé dugc chiing minh dé nhat bang cach chirng minh ménh dé phan dao
(C) Ménh dé da cho la diing va c6 thé dugc chiing minh dé nhét bang cach ching minh phan chiing
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé

Cau 12. Gié sfi bién x xac dinh trén mién D. Phat biéu nao sau déy la sai?
@) vx (P(x) v Q(x)) # (Yx P(x)) V (Vx Q(x)) ® Vx (P(x) v Q(x)) — (Vx P(x)
© vx(P Q( ) = (Vx P(x)) A (Vx Q(x)) @(VXP( )) (Vx Q(x)) — Va (P(x) v Q(x))

Cau 13. Cho p, g, var la cac ménh dé sau:

<
<

=
Q
2

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén diing gid hodc giam ddc dén muodn thi Tuin dén cong ty trude gidm ddc.”

@ (pAg) —q ® ~(prg) = © (pra) vy ©r— (=pV-a)
Cau 14. Gié sfr bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day 1a ding?

@A) Vx (P(x) vV Q(x)) = Vx P(x) VVx Q(x)

Vx (P /\ Q(x)) =VxP(x) AVxQ(x)

Vx (P(x) = Q(x)) = Vx P(x) = Vx Q(x)

(D) Khong co phaét bi€u nao trong ba phat biéu con lai 1a ding

Cau 15. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi ddi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”
Ai ludn néi that va ai ludén néi déi?
@ Peter noéi that va Alice néi doi Alice néi that va Peter néi doi
(C) Ca Alice va Peter déu néi d6i @ Ca Alice va Peter déu néi that
Cau 16. Cho cic quanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.
Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a toan &nh nhung khong 1a don anh g o f khong la toan anh va khong 1a don anh
(©) g o f 1a don dnh nhung khong 1a toan anh @ g o f la don anh va la toan anh

Cau17. Cho quanhé f C A x B dinh nghiaboi f = {(n,\/|n|) | n € AA /|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

A A=B=R B A=B=Q ©A=B=N D A=B=2Z

Cau 18. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

Trang 3/8 - Ma dé thi 032



Hinh 1: Cac quan hé f va g.

@ R khong la quan hé tuong duong vi n6 khong thda man tinh chat phan xa
R khong 1a quan hé tuong duong vi né khong théa man tinh chat bac cau

R 1a quan hé tuong duong

R khong la quan hé tuong duong vi né khong thda man tinh chat déi xing

Cau 19. Cho cip s6 nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?
(A) 1044 484 (©) 500 (D) 1210
Cau 20. Cap s6 cong {a,} c6 a3 = 7 vaag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?
@4 ® 2 ©s3 @1
Cau 21. Biéu thic nao la sai?

@ 2 < {2} BQCQ ©oec (D) @ C {®}

Cau 22. Gia tri ctia biéu thic sau 1a?

[Vjo

100 2
[Tk
n=0k=n
@) 100 103 (© 102 (D) 101

Cau 23. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phét biéu ding trong s cac phat biéu sau.

&) P(A) x P(B) C P(A x B) B P(A\ B) C P(A)\ P(B)

(© P(Ax B) CP(A) x P(B) D) P(A)\ P(B) C P(A\B)

Cau 24. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

2,{2}, {{2}}, {{2} {21}
@3 ® 2 ©1 ©4

Cau 25. Cho cac ham f : R — R thoéa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc su
tang). Phat biéu nao sau day la ding?

(A) f1a don anh va dong thai 1a toan anh

f khong nhét thiét 1a don 4nh nhung phai la toan 4nh

(©) f la don 4nh nhung khong nhét thiét 1a toan danh

f khong nhét thiét 1a don 4nh va khong nhét thiét 1a toan anh
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Cau 26. Gia su to6i da thy mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bo sung tdi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngya déu c6 mau trang?

(A) Con ngua cudi cling c6 mau trang

It nhat mot con ngya c6 mau trang

(C) Con ngya dau tién c6 mau trang

Ca hai con ngya dau tién va cudi ciing c6 mau trang
Cau 27. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).

(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k +2 v6i k € Z nao d6} c6 phan tix nhd

nhat

Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n*> = 4k + 1 véi k € Z nao d6} c6 phan tir nhd
nhat

(©) Theo Tién dé “Tinh chét sap thi tu tot”, tip A = {n € N | n> = 4k + 2 véi k € N nao dé} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € N | n*> = 4k + 1 v6i k € N nao d6} c6 phan ti nhé
nhat

Cau 28. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ayp = =20y, 1 —ay—o (n>2)
a; = 1, ay = 2

Gia tri ctia a»gps5 la bao nhiéu?

(A) 6067 —6071 (© 6071 (D) —6067

Cau 29. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{a,_» +ay,_3,a,-1} (n>3)
ap = 0,5[1 = 1,a2 = 3,5[3 =4

Gia tri ctia a7 la bao nhiéu?

@7 ® 11 ©10 D8

n
Cau 30. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién n, ) 2" = 2"*! — 17 bing
quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 (5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
204 2= g, (6)
Theo gia thiét quy nap, (6) dting, va do d6 (5) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay 1a sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di ching minh P(k)
Chting minh nay 1a sai vi § budc quy nap phai gia thiét P(k) dung véi s6 nguyén k > 0 nao dé
(C) Khéng 6 gi sai trong chitng minh nay
(D) Chiing minh nay 1a sai vi & budc co s& phai chiing minh P(1) ding
Céu 31. Tap hop S c6 chita cc chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:
* Budc co s6: Chudi rong A € S. (Chudi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S
Sau budc cd s6 va mot 1an &p dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@™o 1 © o1 (D) 0101
Cau 32. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n > 3)
ap=0,a1 =2,ap =4

Gia tri ctia ag la bao nhiéu?
@) 832 398 (©) 340 (D) 468

Cau 33. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
a1 =2,a =6

Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

Aa,=32"1"n>2) B®a,=32"n>1) ©Qa,=2-3""n>2) Da,=2-3"1n>1)
Cau 34. Gia st ban stt dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu <) va 4 bang cac biéu thic phu hop.

“Gia st v6i sb nguyén k > < nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
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@A) Olad, ¢laP(k+1) Olad, #laP(j+1) ©Olas, #laP(k+1) (D) Olas #laP(j+1)
Cau 35. Céc s6 hang cua day {a,} dugce dinh nghia mot cach dé quy nhu sau:

an =3a,_1+4a,_» (1’1 > 2)
a1 =1,a, =16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
(A) V6i moi s6 nguyén duong 1, a, < 2-3" Véi moi s6 nguyén duong n, a, < 4"
(©) V6i moi s6 nguyén duong n, a, < n @ Vé6i moi s6 nguyén duong n, a, < 52"

Cau 36. Cho hé thuc truy hoi c6 dang f(n) = af(n/b) + cn trong do n = b¥ véi k € Z* nao dd, a,b € Z,a > 1
vab>1,c,d €R,c>0vad> 0.0 dayy nghia ctia sb a trong cdy dé quy (recursion tree) tuong ting ctia hé thuc la
gi?

(A) Téng s6 niit & tirng muc cta cay dé quy

Lugng cong viée thuc hién ¢ mdi muc ctia cay dé quy

(C) S6 nit con ctia mbi nit trong cua cay dé quy

Lugng cong viéc thuc hién 6 mdi nit cta cay dé quy

Cau 37. Cho hé thic truy hoi c6 dang f(n) = af (n/b) + cn trong d6 n = b* véi k € Z* nao do,a,b € Z,a > 1va
b>1,c,deR,c>0vad>0.Giast f(1) = 1. Gia st cdc muc trong cay dé quy dugc danh sb lan luot theo thu ty
0,1,...,L tir mic gbc (chi c6 mot nut tng véi f(n)) dén mirc 14 (chi ¢6 cac nit tng véi £(1)). Gia tri cta L 1a?

@) log, n (B) af (© log, n (D) b*
Cau 38. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day la chinh xac nhat?

@ f(n) =

Khong ép dung dugc Dinh ly tho v6i hé thuc da cho

© f(n (nlogn)
©) f(n ) ( 22)
Cau 39. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?
a:=0
b:=0
fori:=1tondo
ji=2
while j < ndo
j=i-]
a:=a+j

Hay chon déanh gia tot nhat c6 thé.
@ O(n?) O(nlogn) © O(n) D O(n*logn)

Cau 40. Cho hé thirc truy hoi c6 dang f(n) = 12f(n/12) + 10n. Theo Dinh Iy thy (Master Theorem) thi danh gia nao
sau day lé chl’nh xac nhat?

@) f(n —10n/11)

(B) Kh()ng ap dung dugc Dinh ly tho v6i hé thire da cho
© f(n) =O(n)

©) f(n) = O(nlogn)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 033
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

e Alice néi: “Chinh xac mot trong hai ngudi ching t6i luén néi déi.”
e Peter noéi: “Alice luén néi that.”
Ai luén néi that va ai ludén néi déi?
(A) Alice néi that va Peter n6i doi Peter n6i that va Alice néi d6i
© Ca Alice va Peter déu néi dbi @ Ca Alice va Peter déu néi that

Cau 02. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luén néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”
Ai ludn néi that va ai ludén néi déi?
@ Peter noéi that va Alice néi doi Alice néi that va Peter néi doi
(C) Ca Alice va Peter déu noéi that @ Ca Alice va Peter déu néi déi

Cau 03. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@) Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)
Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai la ding

(D) Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)

Cau 04. Trong rat nhiéu ngon ngt 1ap trinh, cc gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cacsd61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thiic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngi 14p trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
thar gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?

@x\/y x/\y ©x<—>y @x@y

Cau 05. Mot bin do (map) M 1a mot tap hop gdm n quoc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)
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Cho hai mau den va tréng. Vil <i <mn,goiX;laménh dé “Qubc gia C; dugc to bfing mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xi vV —|X]> N (—\X,‘ vV X]) /\ (Xl' — —|X]) A (—\Xi — X])

(i, ): Ci va C; ké nhau (i,j): Ci va Cj ké nhau
© A (Xi A=X)) V (=X A X)) (D) A (Xi VX)) A (=X V—X;)
(i, j): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau

Cau 06. Néu nhu ban mudn ching minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a s6 nguyén chan”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
@ n+4=2k+1véikeZ ®n+3=2kvéikeZ
©n+3=2k+1véikeZ D) n+4=2kvéikeZ

Cau 07. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day la sai?
@) Vx (P(x) vV Q(x)) # (Yx P(x)) V (Yx Q(x)) Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x))
© (VxP(x)) vV (VxQ(x)) = ¥x (P(x) VQ(x)) =T (D) Vx (P(x) VQ(x)) = (VxP(x)) V (VxQ(x)) = T

Cau 08. Gia st ban mudn chitng minh phat biéu “Vé&i moi s6 thuc x, néu x2 — 6x +5 > 0 thi x > 5 hodc x < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Gia thiét: x > 5 hodc x < 1; Biéu can ching minh: x2—6x+5>0

@ Gia thiét: x < 5va x > 1; Diéu can chiang minh: 2 —6x+5<0

(D) Gia thiét: x> — 6x + 5 > 0; Diéu can chiing minh: x > 5 hodc x < 1

Cau 09. Gia st ban mudn chiing minh ménh dé sau:

“V6i moi n € Z, néu n la mot s nguyén khong am thin < n3.”
Phét biéu nao sau day la dung?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan ching
(C) Ménh dé da cho 1a ding va c6 thé duge ching minh dé nhét bang cach ching minh truc tiép
(D) Ménh dé da cho la ding va c6 thé dugc ching minh dé nhét bang cach chiing minh ménh dé phan dao

Cau 10. Cho p, g, var la cac ménh dé sau:
p = “Tau dén mudn.”
g = “Gidam doc dén dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén ding gid hodc gidm dbc dén mudn thi Tudn dén cong ty trudc gidm dbc.”

@ (prg)Vy ® —~(pAqg) —r ©r— (-pV—q) D (pAg) —q
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Cau 11. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

Ix3Jy (P(x, Tuefm) A P(y, Tudn) A Vz(P(z, Tudn) — (z =yVz=x)))

(©) IxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
JxTy (P(x, Tudn) A P(y, Tuan))

Cau 12. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do do, trén thuc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct tha gi khéac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong véi diéu kién trong cli phdp if x + y + z - x*y — x*kz - y*z +
xxy*z ...?7

@A) ~(x Ay Az) B xVyVz © xAyAz D x®ydz

Cau 13. Voi cac s6 thuc x va y, sb y duoc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muédn ching minh réng “moi sb thuc c6 nghich ddo cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

@ Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

Jx Vy, trong d6 x va y xac dinh trén tap s thuc R

(©) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Yy, trong d6 x va y xac dinh trén tap s6 thue R

Cau 14. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3x P(x, Tuén) JxVy (P(x, Tun) A —P(y, Tudn))

(© 3xVy (P(x,Tuén) — ((y # x) — —P(y, Tudn))) (D) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén)))
Cau 15. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tp hop tit cd moi ngudi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia st cac bién trong mébi ménh dé déu xac dinh trén tap hgp tit cd moi nguoi.

@A) 3xTy3z (P(x,y) AP(x,2) A (x = 2)) IxIyVz (P(x,y) AP(x,z) A (y # z))
(© IxIyIz (P(x,y) AP(x,2) A (y # z)) (D) 3xJy3z (P(x,y) AP(x,2) A (y = z))

Cau 16. Cho quanhé f C A x B dinh nghia bdi f = {(n,\/|n|) | n € A /|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

A A=B=Q B A=B=N ©A=B=2Z D A=B=R

Cau 17. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P(A), 1a tap hop tat cd cac tap con ctia
A. Cho céc tép hdp A, B bat ky. Chon phét biéu diing trong s cac phét biéu sau.

@ P(A B) C P(A\B) PA\B)CP( )\ P(B)
@PAXB)QP()XP() (D) P(A B) C P(A x B)

Cau 18. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{2}, {{2}}, {{2}, {2}}
@2 4 ©1 ©3
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Cau 19. Gia tri ctia biéu thic sau 1a?

s

100 2
[1x
n=0k=n
@) 102 100 (© 101 (D) 103

Cau 20. Cho cip sd nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 sd hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

@A) 1210 500 (©) 1044 (D) 484
Cau 21. Cap s6 cong {a,} c6 a3 = 7 vaag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?

@) 4 ®1 ©2 @) 3

Cau 22. Chocicquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C
8

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don anh va la toan anh g o f khong 1a toan anh va khong la don dnh
o f la toan anh nhung khong 1a don anh o f 1a don anh nhung khong la toan anh
8 g & 4 & &

Cau 23. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{242}, {{2}},{{2}, {2} }}
@ 2 3 ©4 @1
Cau24. Taphop S = Z N {x € R | x292* — 4x2022 4 2x2 — 8 < 0} ¢6 bao nhiéu tap con thurc sy?
@) 28 32 © 31 (D) 37
Cau 25. Biéu thiic nao 1a sai?

N X% ®) © € {®} ©ocCco D @ C {2}

Cau 26. Hay chon phét biéu dung vé ching minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding véi moi s6 nguyén khong am n. Gia st
P(k) ding vdéi s6 nguyén khong am k nao d6, nghia la k + 1 = k + 2. Ta ching minh P(k + 1) ciing dung.
That vay, thém 1 vao hai vé ctia déng thuck+1=k+2,tacdk+2=k+3.Dodé, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) dung vdi moi sb nguyén khong am 7.
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(A) Chiing minh nay sai béi vi phat biéu sit dung trong gia thiét quy nap la sai

Chiing minh nay sai bdi vi khong ¢6 truong hop co s&

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chitng minh nay sai b&i vi ta khong thé thém 1 vao ca hai vé ctia dang thic trong budc quy nap

Cau 27. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay = —2a,_1—ay—o (n>2)
a, = 1, iy = 2

Gia tri ctia aygps5 la bao nhiéu?
@) 6067 6071 (© —6067 (D) —6071

Cau 28. Gia st toi da thay mot cudc diéu hanh ctia 100 con ngya va méi khi t6i thly mot con ngwa mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban cAn thong tin bé sung toi thiéu nao dé cé thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Ca hai con ngya dau tién va cudi cling c6 mau trang

[t nhat mot con ngua 6 mau trang

Con ngya dau tién c6 mau trang

D) .

Con ngua cuoi cung c6 mau trang

Cau 29. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, =4a,_1 — 3a,_3 (n > 3)
apg = 0,111 = 2,112 =4

Gia tri ctia ag la bao nhiéu?
@A) 340 398 (©) 832 (D) 468

Cau 30. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) diing véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding vdi moi s6 nguyén k > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
PAu tién ta chitng minh P(0) va P(1) la ding. Tiép do6, ta chitng minh P(k) — P(k + 2) ding véi moi sb
nguyénk > 0

Cau 31. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an dting dé hoan thanh phét biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.

“Gia st v6i s6 nguyén k > < nao d6, P(j) ding vdi moi j théa man 4 < j < k. Ta chtiing minh ¢ diing.”

@ Olad, #laP(j+1) B Olas, ¢#laPk+1) (©<¢lad, €1aP(k+1) D <Olas #laP(j+1)

Cau 32. Hay chon phat biéu ding vé ching minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta c6
5n —5 = 0" dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.

* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —

2(5k —5) — (5(k — 1) — 5) (Bién d6i dai sb) (1)
2(0)—0 (Gia thiét quy nap) ()
0. ©)

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chiing minh nay sai vi & budc cg sd phai chiing minh ca P(1) va P(2) dting, nhung P(2) lai 1a ménh dé sai
Chirng minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(C) Chiing minh nay sai vi gia thiét quy nap khong chinh xac

Chting minh nay sai vi dang thtic (1) & buéc quy nap khong chinh xac

Cau 33. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = max{a,_»+ay,_3,a,-1} (n>3)
ay=0,a1 =1,ap =3,a3 =4

Gia tri ctia ay la bao nhiéu?
@ 11 10 ©38 D)7

Cau 34. Hay chon phat biéu duing trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sap tht tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan tir nhd
nhat
Theo Tién dé “Tinh chét sap thi tu tot”, tdp A = {n € Z | n*> = 4k + 1 vdi k € Z ndo d6} c6 phan tit nhd
nhat
(C) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n> = 4k + 2 v6i k € N nao d6} c6 phan ti nhod
nhat
(D) Theo Tién dé “Tinh chat sap thir tu t6t”, tap A = {n € Z | n> = 4k +2 v6i k € Z nao d6} c6 phan tir nhd
nhat

Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,1+4a,5 (n>2)
a1 =1,ap =16

Hay chon phét biéu dung trong s6 cac phat biéu sau vé gia tri ctia ay,.
(A) Véi moi s6 nguyén duong 1, a, < 2 - 3" V&i moi s6 nguyén duong n, a,, < 4"
(©) V6i moi s6 nguyén duong n, a, < n @ Vé6i moi s6 nguyén duong n, a, < 52"

Cau 36. Cho hé thic truy hoi c6 dangf( ) = af(n/b) + cn? trong d6 n = b¥ véi k € Z+ nao do, a,b € Z,a > 1
vab>1,¢c,d € R,c>0vad>0.0 day y nghia cta so a trong cdy dé quy (recursion tree) tuong ing ctia hé thuc la
g1’

@ Toéng sb niit & tirng mirc cda cay dé quy

Lugng cong viéc thyc hién & moi muc clia cay dé quy

@ S6 nut con ctia méi nut trong cua cay dé quy

Lugng cong viéc thuc hién & mdi nit cia cay dé quy
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Cau 37. Thdi gian chay trong trudng hgp xau nhat ctia thuat toan MERGESORT 1a?

MERGE(A[L...n],m):

i=1Lj=m+1

MERGESORT(A1...n]): for k.:f:' 1to ?hdo
((S4p xép trén day A[l...n])) If j > nthen

Bk :=Ali];i:=i+1
else if i > m then

Blk] := Aljl;j=j+1
else if A[i] < A[j] then

Blk] := Ali];i:=i+1
else

BIK) = Al j = j+1

fork:=1tondo

Alk] := B[K]

ifn>1
m := |n/2]| ((T4ch thanh hai mang con))
MERGESORT(A[1...m]) (D& quy))
MERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[1...n],m) {Trén hai mang con))

((Trén hai mang A[1...m] va Alm+1...

Hay chon danh gia t6t nhat c6 thé.

@) O(n) O(nlogn) (© O(logn) @ O(n?)

n
Cau 38. Ham COMPUTESUM sau c6 dau vao la mot s6 nguyén duong n va sé tra lai gia tri cda Z(l +2)i%,
i=1

COMPUTESUM (n):
if n =1 then
return 3
y := COMPUTESUM(n — 1)
return <$»

Can thay ¢ bang biéu thic nao dé COMPUTESUM () tra lai két qua mong mudn?

@y+n ® (v +2)y? © y+ (n+2)n? D@y

Cau 39. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau

day 1a chinh xac nhat?
@ Khoéng ap dung dugc Dinh ly tho véi hé thie da cho
f(n) =0(n)
© f(n) = O(n**)
D) f(n) = O(nlogn)

Cau 40. Gia st m > 2van > 11a hai sé nguyén. Thoi gian chay trong trudng hop xau nhat cia doan gia ma sau la?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon danh gia t6t nhat c6 thé.

@) O(n) B O(m) (© O(m +n) (D) O(m - n)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN
19.(A)

21.(C)
22.(B)

24.(C)

000——-
Dé sb: 033
31.(B) 37.(B)
32.(B)
33. 38.@
g‘;- 39.0C)
36: 40.(©

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 034
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
@ Khéng cé phét bi€u nao trong ba phat biéu con lai 1a ding
(B) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Vx( Q(x)) =VxP(x) VVxQ(x)
©) Vx (P ( ) AQ(x)) = Vx P(x) AVx Q(x)

Cau 02. Gia st ban mudn chiing minh ménh dé sau:

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”

Phat biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao
Ménh dé da cho 1a dung va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan chiing
(C) Ménh dé da cho 1a ding va c6 thé duge ching minh dé nhét bang cach ching minh truc tiép
@ Ménh dé da cho 1a sai bgi vi ton tai mot phan vi du cho ménh dé dé

Cau 03. Voi cac sb thuc x va y, sb y duoc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muén ching minh réng “moi sb thuc c6 nghich ddo cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3x Yy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap s thuc R

(©) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Yy, trong do6 x va y xac dinh trén tap s6 thue R

Cau 04. Gié sfr bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day la ding?

@A) 3x (P Q(x)) = JxP(x) A Ix Q(x)
Jx (P v Q(x)) = Ix P(x) v Ix Q(x)
(©) Vx (P(x) <+ Q(x)) = Vx P(x) +> Vx Q(x)

(D) Khong c6 phét biéu nao trong ba phat biéu con lai la ding

Cau 05. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan séng trén dao.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai ludn néi that va ai luén néi dbi?

(A) Ca Alice va Peter déu néi d6i Peter n6i that va Alice néi dbi
(C) Ca Alice va Peter déu noéi that (D) Alice néi that va Peter néi déi
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Cau 06. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién rfang “voi
hai sb bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi s6 tha hai cung la mot sO
duong”?

@) YmIn ((m > 0) = ((n>0)A(n>m))) VmVn ((m > 0) A (n>m))

@ Vm¥n ((m >0)A(n>m)) — (n>0)) @ VYm3In((m>0) — (n>0))

Cau 07. Cho p, g, var la cdc ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thitc l6gic mo6 ta ménh dé phtc hop sau:

“Néu tau dén ding gid hodc gidm dbc dén mudn thi Tudn dén cong ty trudc gidm dbc.”
@ r = (=pV ) ® ~(pAg) =7 ©(pra)vy © (pAa)—q

Cau 08. Néu nhu ban muén chiung minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a s6 nguyén chan”

bang cach ching minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A)n+3=2kvéikeZ ®n+4=2k+1véikeZ
©n+4=2kvéikeZ D) n+3=2k+1v6ikeZ

Cau 09. J mot hon dao trong truyén c6 tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luén néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice n6i: “Chinh xdc mot trong hai ngudi ching t6i ludn néi déi.”

e Peter noi: “Alice ludén noi that.”

Ai ludn néi that va ai ludén néi déi?

(A) Ca Alice va Peter déu néi d6i Alice néi that va Peter n6i d6i
@ Ca Alice va Peter déu néi that @ Peter noi that va Alice néi doi

Cau 10. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tit “x 1a ban ctia y”. Hay chon biéu thic tuong duong v6i ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
JxTy (P(x, Tudn) A P(y, Tuan))

(©) IxTy (P(x, Tun) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

(D) IxTFy (P(x, Tudn) A P(y, Tudn) A x # )

Cau 11. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban ctia y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) A =P(y, Tun)) JxVy (P(x, Tudn) — ((y # x) — —P(y, Tuan)))

(© IxVy (P(x,Tuén) A ((y # x) — —P(y, Tudn))) (D) 3x P(x, Tuan)

Cau 12. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacsd 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do do, trén thuc té, chiung
ta c6 thé thuc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ng 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéc 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
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Gia st x va y 1a cac bién Boole trong mot ngon ngi 14p trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?

@x<—>y xVy @x/\y @x@y

Cau 13. Mot bin do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trang. Véi 1 < i < n, goi X; 1a ménh dé “Quéc gia C; dugc to bang mau den trong ban dé M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M"”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, cdu héi nay khong yéu cau kién thitc vé do thi.)

N N (Xi A =X;) V (=X A X)) A (Xi V=Xj) A (=X V X))

(i,j): Ci va Cj ké nhau (i,f): C; va Cj ké nhau
© /\ (Xi V X]) N (—\Xi \Y —|X]) @ /\ (Xi — —|X]) N (—\Xi — X])
(i,j): Civa C; ké nhau (i,j): Civa G ké nhau

Cau 14. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day 1a sai?
@) Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x)) Vx (P(x) VQ(x)) = (Vx P(x)) V (VxQ(x)) =T
© Vx (P(x) v Q(x)) £ (Vx P(x)) V (Vx Q(x)) @) (Vx P(x)) V (Vx Q(x)) = Vx (P(x) VQ(x)) = T

Cau 15. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) 3x ((x #0) = ¥y (xy = 1)) ®) 3x ((x #0) = Iy (xy =1))

© Vx ((x #0) = Yy (xy = 1)) @) Vx ((x #0) = Jy (xy = 1))
Cau 16. Cho cidc ham f : R — R thda man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuyc sy
tang). Phat biéu nao sau day la ding?

(A) f khong nhat thiét 1a don dnh va khong nhét thiét 1a toan anh

f khong nhét thiét la don 4nh nhung phai la toan anh

(©) f la don anh va dong thai 1a toan anh

f 1a don anh nhung khong nhét thiét 1a toan anh

Cau 17. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

{©, {2}, {{2}}, {{o}, {2} }}
@1 3 ©4 D2
Cau 18. Biéu thic nao 1a sai?

NN X% ®) @ € {0} ©oco (D) @ C {?}
Cau 19. Cho cap sd nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?
@A) 1044 484 (©) 500 (D) 1210
Cau 20. Daya, =5,8,13,20,29,40,53,... (n > 1) thdéa man h¢ thuc truy hoi nao trong s cac hé thic sau?
@an:an,l—}—nz,al:S an:an,1+2n—1,a1:5
@an:an,1+3n,a1:5 @an:un,l—l—n,m:S

Cau2l. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} ¢ bao nhiéu tap con thurc su?
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@) 37 31 © 32 (D) 28
Cau 22. Cép sb cong {a,} c6 a3 = 7 vaag = 17. Cong sai ctia cap s6 cong nay 1a bao nhiéu?

@1 ® 4 ©3 @2

Cau 23. Cho quan hé R trong tap sb nguyén Z dinh nghia nhu sau: Véi cac ) nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.
(A) R khong 1a quan hé tuong duong vi né khong thoa man tinh chat phan xa
R khong 1a quan hé tuong duong vi né khong théa man tinh chat déi xing
(©) R khong la quan hé tuong duong vi né khong thda man tinh chat bac cau
(D) R 1a quan hé tuong duong
Cau 24. Tinh gia tri ctia biéu thuc:
50
Y i(i+1)

i=1

(A) 43750 44200 (C) 43800 (D) 42525

Cau 25. Co bao nhiéu tdp hop khac nhau duogc liét ké dudi day?

2, {2}, {{o}} {2} {2}
@2 4 ©1 ©3

Cau 26. Hay chon phat biéu dung trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sip thi tu tét”, tap A = {n € N | n2 = 4k + 2 v6i k € N nao d6} c6 phan ti nho

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n> = 4k + 1 v6i k € N nao d6} c6 phan tir nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 véi k € Z nao d6} c6 phan ti nhd
nhat

(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tap A = {n € Z | n> = 4k +2 v6i k € Z nao d6} c6 phan tir nhé
nhat

Cau 27. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{a,_» +ay,_3,a,-1} (n>3)
ap = 0,5[1 = 1,a2 = 3,5[3 =4
Gia tri ctia a7 la bao nhiéu?
@ 11 8 © 10 (D)7
noo .
Cau 28. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién n, ) 2" = 2"*! — 17 bing

quy nap. =
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (1)
=22 _1q. (Bién d6i dai s6) ()

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding
Chiing minh nay 1 sai vi gia thiét quy nap khong chinh xac

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chiing minh nay la sai vi dang thitc (1) khong chinh xéac

Cau 29. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a, 1 +3a,—2 (n>2)
al = 2, ay = 6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang ctia day {a,}?
Aa,=2-3"Tm>1) ®a,=32"n>2) ©Qa,=32""n>1) MDa,=2-3"1n>2)

Cau 30. Céc s6 hang cua day {a, } duge dinh nghia mot cach dé quy nhu sau:

Ay = —20,_1 —ap— (n>2)
a; = 1, ay = 2

Gia tri ctia aygps la bao nhiéu?

@A) —6071 6067 (© 6071 (D) —6067

n
Cau 31. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) - 2" = 2"l 17 bang

quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 ©)
Thém —2%*+1 vao ca hai vé ctia (3), ta ¢6
204 2= g, (4)
Theo gia thiét quy nap, (4) dting, va do d6 (3) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Khong c6 gi sai trong chitng minh nay

Chung minh nay la sai vi & budc cd sd phai ching minh P(1) ding

(C) Chiing minh nay la sai vi & budc quy nap khong thé xuat phat tir P(k + 1) va di ching minh P(k)

(D) Chiing minh nay la sai vi & buéc quy nap phai gia thiét P(k) ding véi s6 nguyén k > 0 nao d6
Cau 32. Tap hgp S ¢6 chira cac chudi nhi phan dugc dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chubi réng A € S. (Chubi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc cd s6 va mot lan &p dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@1 0101 © o1 D)o

Cau 33. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap = O,a1 = Z,le =4

Gia tri ctia a6 la bao nhiéu?
(A) 398 832 (C) 468 (D) 340

Cau 34. Gia su toi da thy mot cude diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trémg?

(A) Tt nhat mot con ngya c6 mau trang

Con ngya dau tién c6 mau trang

(C) Con ngua cubi cling c6 mau trang

(D) C4 hai con ngua dau tién va cudi ciing c6 mau trang
Cau 35. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,2 (n>2)
a = 1, ay = 16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
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(A) V&i moi s6 nguyén duong 1, a, < 2-3" V&i moi s6 nguyén duong n, a, < 4"
(©) V6i moi s6 nguyén duong n, a, < n @ Véi moi s6 nguyén duong n, a, < 5 - 2"

Cau 36. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day la Chinh xéC nhét?

@ fn) = O(nlogn)

F(n) = O(n>¥)

@ Khéng ép dung dugc Dinh ly tho v6i hé thuc da cho

© f(n) =
Cau 37. Ham nao sau day khong la Q)(n?)?

@) n! (B) nlogn + 3n? (© nlogn +3loglogn (D) 2"
Cau 38. Chocacham f: R — Rva g: R — R. Két ludn nao sau day la ding?

@Neuf )1a O(g(x)) thig(x)la O(f(x)/2)

Néu f(x) 1a O(g(x)) thi g(x) khong 1a O(f(x)/2)

)
: (x)) (x)
Néu f(x) la O(g(x)) thi f(x) khong la O(g(x) /2)
(D) Néu f(x)1a O(g(x)) thi f(x) 1a O(g(x)/2)

Cau 39. Gia st m > 2van > 11ahai sé nguyén. Thoi gian chay trong truong hgp xau nhét ctia doan gia ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.
@) O(m) O(m - n) © O(m +n) ® O(n)

Cau 40. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

a:=0
b:=0
fori:=1tondo
ji=2
while j < ndo
=g
a:=a+j
Hay chon déanh gia tot nhat c6 thé.
@ O(n?log ) o) © o(n) ©) O(nlogn)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 035
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x va y la cac bién Boole trong mot ngon ngtr 1ap trinh ma True va False tuong ung 1an luot véi 1 (hodc bat ci
tha gi khac 0) va 0.
Biéu thuc 16gic ménh dé nao tuong duong vdi diéu kién trong cti phap if x*y + (1-x)*(1-y) ...?

@ ey ®xey ©xnry @ xvy
Cau 02. Gia st bién x xac dinh trén mién D nao d6. Phat biu nao sau day la ding?

(@A) Vx (P(x) < Q(x)) = Vx P(x) +» Vx Q(x)

Khong c6 phat biéu nao trong ba phat biéu con lai 1a ding

Jx (P(x) AQ(x)) = Ix P(x) A Ix Q(x)
(D) 3x (P(x) vV Q(x)) = Ix P(x) v 3x Q(x)

Cau 03. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day 1a sai?
@) Vx (P(x) AQ(x)) = (Yx P(x)) A (Vx Q(x)) Vx (P(x) v Q(x)) = (Vx P(x)) v (VxQ(x)) = T
© (¥xP(x)) V (V¥ Q(x)) = Vx (P(x) VQ() = T (@ Vx (P(x) V Q(x)) # (¥xP(x)) V (¥x Q(x))

Cau 04. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gid st x, y, va z la cac bién Boole trong mot ngdn ngi 1ap trinh ma True va False tuong ting lan luot vdi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong voi diéu kién trong cti phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) xVvyVz B xAyAz © ~(xAyAz) D xoydz

Cau 05. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tp hop tit cd moi ngudi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia st cac bién trong mbi ménh dé déu xac dinh trén tap hgp tit cd moi nguoi.

@A) 3xTy3z (P(x,y) AP(x,2) A (y # 2)) IxJy3Iz (P(x,y) AP(x,z) A (x = z))

(© IxIyIz (P(x,y) AP(x,2) A (y = 2)) (D) 3xTyVz (P(x,y) AP(x,2) A (y # 2))
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Cau 06. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

@ Gia thiét: x > 5 hodc x < 1; Diéu can chitng minh: x> — 6x +5 > 0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

@ Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

@ Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

Cau 07. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban cta y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co6 chinh xdc mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuén))) Jx P(x, Tuan)

(© IxVy (P(x,Tuén) A ((y # x) — —P(y, Tudn))) (D) 3xVy (P(x, Tudn) A ~P(y, Tuan))

Cau 08. Voi cac sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) ciia x néu x +y = 0. Gia st ban
mudn ching minh ré“mg “moi s6 thuce c6 nghich dao cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) Vx 3y, trong d6 x va y xdc dinh trén tap sb thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(C) Vx Vy, trong d6 x va y xac dinh trén tap sb thuc R

dx Vy, trong d6 x va y xac dinh trén tap sO thue R

Cau 09. Cho p, g, va r 1a cdc ménh dé sau:
p = “Tau dén mudn.”

g = “Gidm dbc dén ding gio.”
r = “Tun dén cong ty trudc giam ddc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gio hodc giam dbc dén muon thi Tuan dén cong ty trudc giam dbe.”

@ ~(pAg) —r ® (pAg) Vg © (pAg) —q ©@ r— (-pV )

Cau 10. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@ Khéng c6 phét biéu nao trong ba phat biéu con lai la ding
(B) Vx (P \/Q( )) = VxP(x) vV VxQ(x)
Vx( Q(x)) =VxP(x) = Vx Q(x)
@) vx (P ( ) Q(x)) = Vx P(x) AVx Q(x)

Cau 11. Gia st ban mudn chiing minh ménh dé sau:
“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”
Phat biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh truc tiép
Ménh dé da cho 1a dung va c6 thé dugc chiing minh dé nhat bang cach chirng minh ménh dé phan dao
(C) Ménh dé da cho la diing va c6 thé dugc chiing minh dé nhét bang cach ching minh phan chiing
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé
Cau 12. Néu nhu ban mudn chiing minh ménh dé

“V6i moin € Z, néu n + 3 1a sé nguyeén 1é thi n + 4 1a s6 nguyén chén”

bang cach chitng minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
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A n+4=2kvéikeZ ®n+4=2k+1véikeZ
©n+3=2k+1véikeZ D) n+3=2kvéikeZ

Cau 13. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé ching minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Ddi xing) (2)
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
& 3=23. 4)

Do (4) dung, nén (1) cting dung.

(A) Chitng minh nay 1a sai vi khong thé ly luan rang (1) va (2) 1a twong duong
Chiing minh nay 1a sai vi khong thé ly luan ré“mg (2) va (3) la tuong duong
(C) Chiing minh nay la sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong
(D) Chiing minh nay la sai vi khong thé bat dau tir diéu phéi chiing minh

Cau 14. J mot hon dao trong truyén cd tich, mbi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi ddi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”
e Peter noi: “Alice luén noi that.”
Ai ludn néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu noi that
@ Peter noéi that va Alice néi doi @ Alice néi that va Peter néi doi

Cau 15. O mot hon déo trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

e Alice néi: “It nhat mot trong hai nguoi ching t6i ludn néi d6i.”

Ai luén néi that va ai ludén néi déi?
(A) Peter noi that va Alice n6i doi Alice n6i that va Peter néi d6i
(C) Ca Alice va Peter déu néi d6i (D) Ca Alice va Peter déu néi that

Cau 16. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong la quan hé tuong duong vi n6 khong thoa man tinh chat d6i xing

R khong 1a quan hé tuong duong vi né khong théa man tinh chat bac cau

(C©) R khong 1a quan hé tuong duong vi né khong thda man tinh chat phan xa

R'1a quan hé tuong duong

Cau 17. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phat biéu ding trong sb cac phat biéu sau.

(&) P(A)\P(B) C P(A\B) ®) P(A\B) C P(A)\P(B)

(© P(A x B) C P(A) x P(B) (D) P(A) x P(B) C P(A x B)

Cau18. Cho A= {x|x € Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hgp A va B trong s6 cac phat biéu sau.

A BCA Cé ba phat biéu khéac déu sai

(© A la tap hiru han DACA
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Cau 19. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

{242}, {21}, {{2}, {2} )}
@3 ®1 ©2 OF

Cau 20. Cho cidc ham f : R — R thoéa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia I3, f 1a ham thuc su
tang). Phat biéu nao sau day la ding?

(A) f khong nhat thiét 1a don dnh nhung phai la toan anh

f 1a don anh va dong thoi 1a toan anh

(©) f khong nhét thiét 1a don anh va khong nhét thiét 1a toan anh

(D) f 1a don anh nhung khong nhét thiét la toan anh
Cau 21. Chocicquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C
8

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu diing trong s6 cac phat biéu dudi day.

(A) g o f khong la toan dnh va khong la don anh g o f la don anh va la toan anh

(©) g o f 1a don anh nhung khong 1a toan anh (D) g o f 1a toan anh nhung khong la don dnh
Cau 22. Daya, =5,8,13,20,29,40,53, ... (n > 1) thoéa man hé thuc truy hoi nao trong sO cac heé thic sau?

A ay=a, 1+na =5 ® ay =a,1+n%a =5

@an:an,1+3n,a1:5 @an:un,1+2n—1,a1:5

Cau 23. Tinh gia tri cta biéu thic:
50
Y i(i+1)

i=1

(&) 44200 43750 (©) 42525 (D) 43800
Cau 24. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?

@3 ®2 ©1 @4
Cau 25. Biéu thuc nao la sai?

Aoe B © € {0} ©oco (D) @ C {0}

Cau 26. Gia st ban sit dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chung minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an ding dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu <) va 4 bang cac biéu thic pht hop.

“Gid st v6i s6 nguyén k > < nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
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@A) ¢las, #laP(k+1) Glad, #laPk+1) (©Olad, laP(i+1) D Olas #laP(j+1)
Cau 27. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

an =2a,_1+3a,-» (1’1 > 2)
aq=2,a =6
Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

@a,=3-2"1Tn>2) B®a,=23""n>2) ©Qa,=32""n>1) Da,=2-3""(n>1)

n

Cau 28. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 1”7 bing
=0

quy nap. Z

noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin =0,tacé ) 2" =2° = 1va20*! — 1 =1. Do do,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding vdi sb tu nhién k € N nao d6, nghiala 20 4 .- - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - - 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4. g2k okl — k2 (5)
Thém —2%*+1 vao ca hai vé ctia (5), ta ¢6
204 2=k, (6)
Theo gia thiét quy nap, (6) dting, va do d6 (5) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6
Chiing minh nay la sai vi & buéc quy nap khong thé xuat phat tir P(k + 1) va di chitng minh P(k)
(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay 1a sai vi & buéc co s phéi chitng minh P(1) ding

Cau 29. Gia st toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé cé thé suy ra rang
tat ca cac con ngua déu c6 mau tréng?

(A) Tt nhat mot con ngura c6 mau trang

Ca hai con ngua dau tién va cudi cing c6 mau trang

Con ngua cudi cung c6 mau tréng

©)

Con ngua dau tién c6 mau trang

Cau 30. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sap thit tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan tir nhd

nhat
Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan ti nhod
nhét
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(C©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 véi k € Z nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n? = 4k + 2 v6i k € N nao d6} c6 phan ti nhd
nhat

Cau 31. Céc s6 hang cua day {a, } duge dinh nghia mot cach dé quy nhu sau:

a, = max{a,_» +ay_3,a,_1} (n>23)
ay=0,a1 =1,ap =3,a3 =4

Gia tri ctia ay la bao nhiéu?
@) 8 10 ©7 (D) 11

Cau 32. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,—2 (n>2)
a1 =1,a, =16

Hay chon phét biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
(A) V6i moi s6 nguyén duong 1, a, < 5-2" Véi moi s6 nguyén duong n, a, < n
(©) V&i moi s6 nguyén duong 7, a, < 4" @ Véi moi s6 nguyén duong 1, a,, < 2 - 3"
Cau 33. Phuong an nao sau day khong thé st dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Pau tién ta chitng minh P(0) va P(1) 1a dung. Tiép d6, ta chiitng minh P(k) — P(k + 2) ding véi moi sb
nguyénk > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
Dau tién ta chiing minh P(0) dung. Tiép d6, gia thiét P(k) ding v6i sé nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung

Cau 34. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp = =20y, 1—a,—o (n>2)
a; = 1, ap; = 2

Gia tri ctia aygps la bao nhiéu?
A) —6071 6071 (©) —6067 (D) 6067

Cau 35. Tap hgp S ¢6 chira cac chudi nhi phan dugc dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S
Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@ o 01 (© 0101 D)1

Cau 36. Day Fibonacci { f,} la day dugc dinh nghia mét cach dé quy nhusau: fo =0, f1 =1,va fy = fr1+ fr»
(¢ > 2). Ta cling goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, véi
¢ > 0 nao d6. Thai gian chay trong trudng hgp xau nhat ctia thuat toan FIBMERGESORT 1a?
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MERGE(A[Ll...n],m):
{(Trén hai mdng A[1...m] vda Alm+1...n]))
i=1Lj=m+1

FIBMERGESORT(A[L...n|): for kf;it;:hg;’
S&p xép trén diy A[1...n], vdin = ! q o .
fﬁnilp on day All-m o Bl := Ali];i:=i+1

else if i > m then
BIK] = Aj];j := j+1
else if Afi] < A[j] then
Bk :=Ali];i:=i+1
else
Blk] := Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

m:= fy_q ((Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT(A[m +1...n]) ((Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon déanh gia tot nhat c6 thé.

@) O(f,log?) O(flog¥) © O(4fy) (D) O(¢?)
Cau 37. Ham nao sau day khong la Q(n?)?

@n! nlogn+3n2 @nlogn—l—3loglogn @2”

Cau 38. Thai gian chay trong trudng hgp xau nhat ctia thuat toin MERGESORT 1a?

MERGE(A[L...n],m):
{(Trén hai mdng A[1...m] va Alm+1...n]))
ir=1Lj=m+1
fork:=1tondo
if j > n then
Blk] :=Ali];i:==i+1
else if i > m then
Blk] := Aljl;j=j+1
else if A[i] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] :=Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

MERGESORT(A[L...n|):
((S3p xép tron day A[1...n]))
ifn>1
m:= |n/2] {(Tdch thanh hai ming con))
MERGESORT(A[1...m]) (D& quy))
MERGESORT(A[m +1...n]) (D& quy))
MERGE(A[1...n|,m) {(Trén hai mang con))

Hay chon danh gia t6t nhat c6 thé.
@® O(nlogn) o) © Ollogn) ® o)

Cau 39. Cho hé thiic truy hoi c6 dang f(n) = af(n/b) + cn trong d6 n = b* v6ik € Z* nao d6,a,b € Z,a > 1
vab>1,c,d € R, c>0vad > 0.0 day y nghia ctia s6 a trong cdy dé quy (recursion tree) tuong ting ctia hé thic la
g1?

(A) S6 niit con ctia méi nit trong ctia cay dé quy

Lugng cong viéc thuc hién 6 moi ntit cua cay dé quy

(C©) Lugng cong viéc thuc hién & mbi muc ctia cdy dé quy

(D) Tong sb niit & tirng miic cta cay dé quy

Cau 40. Doan gia ma sau c6 dau vao la mot day aq, ay, . . ., 4, gom n sO nguyén va mot sO nguyén x.

fori:=1to10do
if a; < x then
return True
return False

Hay chon déanh gia t6t nhat c6 thé vé thdi gian chay trong trudng hgp xau nhat ctia doan gia ma trén.

@ o(r*) O(n?) ©o@) @ O(n)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

19.(B)
20.(D)
21.(A)
22.(D)
23.8)

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025
000——-
Dé sb: 035
30.(A) 36.(C)
31.(D) 37.0)
32.(C) 38.8)
33.(C) :
34.(A) 39.(4)
35.(B) 40.(0)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 036
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D nao d6. Phat biu nao sau day la ding?
(A) Khong c6 phét biéu nao trong ba phat biéu con lai la ding
Vx (P(x) — Q(x)) = Vx P(x) — VYx Q(x)
(©) Vx (P(x) V Q(x)) = Vx P(x) V Vx Q(x)
Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)

Cau 02. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
céc 50 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do do, trén thyc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngdn ngt lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuong ting lan luot vdi 1 (hodc bat
cu thua gi khéac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong voi diéu kién trong cti phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) ~(x Ay Az) B xdydz ©xVyvz D) x Ay Az

Cau 03. Néu nhu ban muén ching minh ménh dé
“V&i moin € Z, néu n + 3 1a s6 nguyén 1¢ thi n + 4 1a sé nguyén chan”

bang cach chiing minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1véikeZ ®n+4=2k+1véikeZ
©n+3=2kvéikeZ D) n+4=2kvéikeZ

Cau 04. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day 1a sai?
@) Vx (P(x) VQ(x)) = (VxP(x)) V (VxQ(x)) = T Yx (P(x) A Q(x)) = (Y P(x)) A (Vx Q(x))
© Vx (P(x) v Q(x)) £ (Vx P(x)) V (Vx Q(x)) @) (Vx P(x)) V (Vx Q(x)) = Vx (P(x) VQ(x)) = T

Cau 05. Cho p, g, va r 1a cdc ménh dé sau:
p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc gidm doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gid hodc giam doc dén muodn thi Tuin dén cong ty trude gidm doc.”
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@ ~(prg) =1 ®r— (-pV-0) © (png)—q © (prg) Ve
Cau 06. V6i mot s6 thue x bat ky, mot sb thue y duge goi 1a nghich dido nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@) Vx ((x #0) — Ty (xy = 1)) ® I ((x #0) = Fy (xy = 1))

© Vx((x #0) = Vy (xy = 1)) @ I ((x #0) = Wy (xy = 1))
Cau 07. Gia st mién xac dinh ctia cac bién la tip hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién la
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tuan))

(©) 3x3y (P(x, Tudn) A P(y, Tun) A x # y AVz(P(z, Tudn) — (z=yVz = x)))
JxTy (P(x, Tudn) A P(y, Tudn) A x # y)

Cau 08. J mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai ludn néi that va ai luén néi dbi?
(A) Alice néi that va Peter n6i dbi Ca Alice va Peter déu noi that
(C) Peter noi that va Alice n6i dbi (D) Ca Alice va Peter déu néi déi

Cau 09. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x va y la cac bién Boole trong mot ngon ngt 1ap trinh ma True va False twong tng lan lugt véi 1 (hodc bat ci
tha gi khac 0) va 0.

Biéu thtic 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?

@ xAy ® xoy ©xVy D) x ¢y

Cau 10. Gia st ban muén chitng minh ménh dé sau:
“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”

Phét bi€u nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh phan ching
Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
(C) Ménh dé da cho la ding va c6 thé dugc ching minh dé nhét bang cach chiing minh ménh dé phan dao
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chitng minh truc tiép

Cau 11. Gié st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?

@A) 3x (P Q(x)) = 3xP(x) A3x Q(x)

(B) Vx (P <—>Q( )) = VxP(x) <> VxQ(x)

(© Khong c6 phét biéu nao trong ba phat biéu con lai la ding

(D) Fx (P(x) vV Q(x)) = 3x P(x) V 3x Q(x)
Cau 12. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?
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(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 < 0
Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0
@ Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1
@ Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5>0

Cau 13. J mot hon déo trong truyén c6 tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi doi. Alice va
Peter 1 hai cu dan sbéng trén ddo.
* Alice n6i: “Chinh xdc mot trong hai ngudi chung t6i luén néi d6i.”
e Peter noéi: “Alice ludén noi that.”
Ai ludn néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi that Ca Alice va Peter déu néi d6i
(©) Alice néi that va Peter n6i dbi (D) Peter néi that va Alice néi déi
Cau 14. Gia st mién xac dinh ctia cac bién 1a tap hop tat c moi sinh vién trong 16p. Tuén 1a moét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
1a ban ctia Tuan”.
(A) 3x P(x, Tuén) JxVy (P(x, Tun) A =P (y, Tudn))
(© 3xVy (P(x,Tuén) — ((y # x) — —P(y, Tudn))) (D) IxVy (P(x, Tudn) A ((y # x) — —P(y, Tuén)))

Cau 15. Sau day la mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Do6i xung) (2)
S1+42=2+1 (Cong theo vé (1) va (2)) 3)
& 3=23. 4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai ching minh

Chuing minh nay 1a sai vi khong thé Iy luan rang (3) va (4) la twong duong
(C) Chiing minh nay 1a sai vi khong thé 1y luan rang (2) va (3) 1a tuong duong
@ Chiing minh nay 1a sai vi khong thé ly luan ré“mg (1) va (2) la twuong duong

Cau 16. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp sb cong nay 1a bao nhiéu?
@) 185 195 © 170 (D) 165

Cau 17. Daya, =5,8,13,20,29,40,53, ... (n > 1) thdéa man hé thuc truy hoi nao trong sO cac hé thic sau?
@an:an,1+n,a1:5 an:an,1+3n,a1:5
@an:an,l—i—nz,al:S @an:un,l—l—Zn—l,m:S

Cau 18. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P(A), 1a tap hop tat cd cac tap con ctia
A. Cho céc tap hgp A, B bat ky. Chon phat biéu dung trong sb cac phat biéu sau.

&) P(A) x P(B) C P(A x B) (B) P(A x B) C P(A) x P(B)

© P(A)\'P(B) S P(A\B) ®©) P(A\B) C P(A)\ P(B)

Cau 19. Co6 bao nhiéu tap hgp khac nhau dugc liét ké dudi day?

{2}, {{2}}, {{2}, {2}}
@3 1 ©2 ©4
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Cau 20. Cho cacham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat biéu nao sau day la dung?

(A) f khong nhat thiét 1a don dnh nhung phai 1a toan anh

f 1a don anh va dong thdi la toan anh

(C) f khong nhat thiét la don anh va khong nhat thiét 1a toan anh

f 1a don 4nh nhung khong nhét thiét 1a toan anh

Cau 21. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{0,{2},{{2}}, {{2}, {2} }}
@) 4 1 ©2 @3

Cau22. Cho A= {x|x€Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong s6 cac phat biéu sau.

@ A la tap httu han Ca ba phat biéu khac déu sai

©ACA D BCA
Cau 23. Cho cap s6 nhan {a,} v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

(A) 500 1044 (© 1210 (D) 484

Cau24. Taphop S = Z N {x € R | x?0%* — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thurc sur?
@) 28 32 (© 31 (D) 37
Cau 25. Cap s6 cong {a,} c6 a; = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?

@2 ® 4 ©1 OF

Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{ay_p + ay_3,a,-1} (n>3)
apg = 0,5!1 = 1,612 = 3,5[3 =1

Gia tri ctia a7 la bao nhiéu?
@) 10 7 © 38 D) 11

Cau 27. Phuong an nao sau day khong thé st dung dé chiing minh rang mot phat biéu P(n) ding voi moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding vdi moi s6 nguyén k > 0
(C) Dau tién ta chiing minh P(0) va P(1) la dung. Tiép d6, ta chiing minh P(k) — P(k +2) ding véi moi sb
nguyén k > 0
(D) PAu tién ta chiing minh P(0) dung. Tiép d6, gia thiét P(k) ding véi s6 nguyén k > 0 nao d6 va ching minh
P(k+ 1) cing dung

n
Cau 28. Hay chon phat biéu dung Ve chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2f =l 1~ béng

quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (5)
= ok2_1q, (Bién d6i dai s6) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay 1a sai vi & budc co s& phéi chiing minh P(1) ding

Chirng minh nay la sai vi gia thiét quy nap khong chinh xac

(C) Khéng 6 gi sai trong chirng minh nay

Chung minh nay la sai vi déng thuc (5) khong chinh xac
Cau 29. Gia st toi da thay mot cudc diéu hanh ctia 100 con ngya va méi khi t6i thly mot con ngwra mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban can thong tin bé sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Tt nhat mot con ngura c6 mau trang

Ca hai con ngua dau tién va cudi cing c6 mau trang

(C) Con ngua cubi cling c6 mau trang

Con ngua dau tién c6 mau trang
Cau 30. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S
Sau budc co s6 va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thudc S?

@) o1 (B) 0101 ©0 D)1

Cau 31. Hay chon phat biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi sé tu nhién 7, ta c6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao d6, P(j) dung v6imoi j € N théaman1 < j < k. Ta
ching minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5)— (5(k—1) —5) (Bién d6i dai s6) )
2(0)—-0 (Gia thiét quy nap) (8)
0

©)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.
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(A) Chiing minh nay sai vi ddng thtic (7) & budc quy nap khong chinh xac

Chting minh nay sai vi & budc co s& phai ching minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
@ Chung minh nay sai vi gia thiét quy nap khong chinh xac

(D) Chitng minh nay sai vi & buéc co s§ phéi chiing minh ca P(0) va P(1) diing, nhung P(0) lai 1a ménh dé sai

Cau 32. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n>3)
apg = 0,(11 = 2,&2 =4

Gia tri ctia a6 la bao nhiéu?

) 832 398 (©) 340 (D) 468

Cau 33. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu <> va 4 bang cac biéu thitc phu hop.

“Gia st v6i s6 nguyén k > < nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”

@ olas #laP(j+1) B Olas, #laPk+1) (©<¢lad, ¢1aP(j+1) DO Olad, #laP(k+1)

n
Cau 34. Hay chon phét biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) - 2' = 2" 17 bang

quy nap. =0

noo N
Goi P(n) 1a phat biéu ) ~2' = 2"l 1. Ta chitng minh “¥n € N P(1)” bang quy nap.
i=0

O .
® Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 2 21 =20 =1va20t1 — 1 =1.Do do,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi s6 tu nhién k € IN nao d6, nghiala 20 + .- +2F = 2k1 1. Ta
chiing minh P(k + 1) diing, nghia 1a chiing minh 20 + - - . 4 2K 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 4.y ok 4 okl _pk42 g (10)
Thém —2K+1 vao ca hai vé ctia (10), ta 6
204 ok =kl 1, (11)
Theo gia thiét quy nap, (11) ding, va do d6 (10) ciing dung. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay 1a sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di ching minh P(k)
Khong c6 gi sai trong chirng minh nay

(C) Chitng minh nay 1a sai vi § budc co s& phai chitng minh P(1) diing

(D) Chiing minh nay 1a sai vi & buéc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6

Cau 35. Hay chon phét biéu dung trong sb cac phat biéu sau vé Tién dé “Tinh chit sip thit ty tot” (Well-ordering
principle).

Trang 6/9 - Ma dé thi 036



(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 1 v6ik € Z nao d6} c6 phan tir nhé

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 2 véi k € Z nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chét sap thu tu tot”, tap A = {n € N | n?> = 4k + 2 v6i k € N nao d6} c6 phan ti nhé
nhat

Cau 36. Cho hé thic truy hoi c6 dang f( ) = af(n/b) + cn? trong d6 n = b¥ véi k € Z* nao do, a,b € Z,a > 1
vab>1,¢,d€R,c>0vad>0.0 day y nghia cua so a trong cdy dé quy (recursion tree) tuong ung ctia hé thic la
g1?

(A) Téng s6 ntit & tirng muc cta cay dé quy

Lugng cong viéc thuc hién & moi muc cta cay dé quy

(C) Sb niit con ctia mdi niit trong ctia cay dé quy

(D) Lugng cong viéc thurc hién & mdi nit ctia cay dé quy

Cau 37. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

j =
whlle]<ndo
j=i]

a:=a+j

Hay chon déanh gia tot nhat c6 thé.
® o(m) O(nlogn) © O(nlogn) © o(n)

Cau 38. Sap xép cac tap hop sau sao cho méi tap 1a tp con cta tap tiép theo.

O(n® +1logn),O((logn)"),0(7),0(V2eslogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap an dung.

@A) O(7),0(log(n) — loglog(n)),0(v208logn) O (n? +logn), O(n?logn),O((logn)"),0(3")
O( O(v2eglogm) O(log(n) — loglog(n)),O(n*logn), O(n* +logn),O((logn)"), O(3")
(© O(7),0(v2lslog) O(log(n) — loglog(n)), O(n? +logn),0(n*logn),0(3"),0((log n)")
(D) O(7),0(v2'98181), O(log(n) — loglog(n)), O(n? + log n), O(n*log n), O((log n)"), O(3")

Cau 39. Gid st m > 2van > 11a hai sé nguyén. Thai gian chay trong trudong hop xdu nhét cia doan gia ma sau la?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.
@) O(m) O(m - n) © O(m +n) @ O(n)

Cau 40. Thai gian chay trong truong hop xiu nhét cta thuat toAn MERGESORT 1a?

Trang 7/9 - Ma dé thi 036



MERGESORT(A[1...n]):
((S3p xép tron day A[l...n]))
ifn>1
m:= |n/2| {((Tdch thanh hai mang con))
MERGESORT(A[1...m]) ((Dé quy))
MERGESORT(A[m +1...n]) (Dé quy))

MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon danh gia tot nhat c6 thé.

() O(logn) O(n)

© o(n?)

MERGE(A[Ll...n],m):
{(Trén hai mdng A[1...m] vda Alm+1...n]))
i=1Lj=m+1
fork:=1tondo
if j > n then
Blk] := Ali];i:==i+1
else if i > m then
Blk] .= A[jl;j:=j+1
else if Afi] < A[j] then
Bk :=Ali];i:=i+1
else
Blk] := Aljl;j=j+1
fork:=1tondo
Alk] :== B[K]

(D) O(nlogn)
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 037
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Cho p, g, var la cac ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic l6gic mo6 ta ménh dé phtc hop sau:

“Néu tau dén dung gio hodc giam doc dén mudn thi Tuin dén cong ty trudc gidm doc.”

@ (pAg)Vy ® r— (~pV—q) © —~(pAq) = D (pAg) —q

Cau 02. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 < 0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

(C) Gia thiét: x > 5 hodc x < 1; Diéu can ching minh: x> — 6x +5 > 0

@ Gia thiét: x2 — 6x + 5 > 0; Piéu can ching minh: x > 5hoacx <1

Cau 03. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién r?mg “voi
hai s bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 tha nhét, thi sé tha hai cung la mot sO
duong”?

@) YmVn (((m>0)A(n>m)) — (n>0)) Vm3n ((m >0) — ((n>0)A(n>m)))

© VmVn ((m > 0) A (n > m)) (D) Vm3n ((m > 0) — (n > 0))

Cau 04. Gia st ban mudn chitng minh ménh dé sau:

77

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thi n < n.
Phat biéu nao sau day la ding?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh truc tiép
Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé d6

(C) Ménh dé da cho 1a ding va c6 thé duge chitng minh dé nhét bang cach chiing minh ménh dé phan dao
(D) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan ching

Cau 05. V6i mot sb thuc x bat ky, mot sb thue y duge goi la nghich dido nhin (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?
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@) Vx ((x #0) = Vy (xy = 1)) ®) 3x ((x #0) = Vy (xy =1))
© Vx((x #0) =y (xy =1)) @ 3 ((x #0) = Iy (xy = 1))

Cau 06. 3 mot hon dao trong truyén c6 tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi ddi. Alice va
Peter la hai cu dan song trén dao.

¢ Alice néi: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”

e Peter noi: “Alice ludén néi that.”

Ai ludn néi that va ai luén néi dbi?
@ Ca Alice va Peter déu néi that Alice néi that va Peter néi doi
(©) Ca Alice va Peter déu néi d6i @ Peter n6i that va Alice néi dbi

Cau 07. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khd thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qubc gia C; dugc to béng mau den trong ban do M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan r6i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong vdi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé ciing
mau. Tuy nhién, cdu héi ndy khong yéu cau kién thirc vé do thi.)

@ /\ (Xl — _|X]) N (_‘Xi — X]) /\ (Xl \% _\X]) A (_'Xi \ X])

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
© /\ (Xi V X]) A (_\Xl' \Y _|X]') @ /\ (Xi A —\Xj) \ (‘!Xi A X])
(i,j): Civa C; ké nhau (i,j): Civa G ké nhau

Cau 08. Vdi cac s6 thuc x va y, s6 y dugc goi 1a nghich dio cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngdm & day?

@ Vx Jy, trong d6 x va y xéac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(©) Vx Wy, trong do6 x va y xac dinh trén tap s6 thuc R

(D) Ix Vy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 09. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tuén))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(©) IxTy (P(x, Tun) A P(y, Tudn) A x # y)

(D) IxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

Cau 10. Trong rat nhiéu ngoén ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
céc 50 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do do, trén thyc té, ching
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ng 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.

Gia st x va y 1a cac bién Boole trong mot ngon ngi 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong véi diéu kién trong cti phdp if x*y + (1-x)*(1-y) ...?
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@ xay B) xAy ©xy D) xVy

Cau 11. Trong rat nhiéu ngdn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong tng thong qua
cac 6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1 == True déu c6 gia tri True. Do d0, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngtt 1ap trinh (bao gém Python), bat ky thit gi khac False (hay ndi cach khac, bat ky thu gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gid st x, y, va z la cac bién Boole trong mot ngdn ngl 1ap trinh ma True va False tuong ting lan luot vdi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong véi diéu kién trong cii phdp if x + y + z - x*y — x*kz - y*z +
X¥y*z .. .7

@A) xVvyvVz B ~(x Ay Az) ©xoydz (D) xAyAz

Cau 12. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Cé chinh xac mot sinh vién
la ban cua Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — =P (y, Tuan))) JxVy (P(x, Tuhn) A =P (y, Tudn))

(©) 3x P(x, Tuan) (D) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén)))

Cau 13. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia str khong ai choi pickleball véi chinh minh. Ménh dé nao sau day twong duong véi “Co it nhat ba nguoi choi
pickleball”? Gia stt cac bién trong mbi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@) 3xTy3z (P(x,y) AP(x,2) A (y = 2)) IxJy3Iz (P(x,y) ANP(x,z) A (y # z))

(© Ix3yvz (P(x,y) AP(x,2) A (y # 2)) (D) 3xFy3z (P(x,y) AP(x,2) A (x = 2))

Cau 14. O mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan séng trén ddo.

e Alice néi: “It nhat mot trong hai ngudi ching t6i luén néi déi.”
Ai luén néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu néi that
(C) Peter noi that va Alice n6i dbi @ Alice n6i that va Peter néi dbi

Cau 15. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung
(©) Vx (P(x) V Q(x)) = Vx P(x) vV Vx Q(x)
Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)

Cau 16. Nhac lai rang vdi tap A bt ky, tdp liy thita (power set) cia A, ky hiéu P (A), 1a tap hop tat ca cac tap con ctia
A. Cho céc tap hop A, B bat ky. Chon phét biéu diing trong s cac phat biéu sau.

(&) P(A\B) C P(A)\ P(B) B) P(A x B) C P(A) x P(B)

(© P(A) x P(B) C P(A x B) (D) P(A)\ P(B) C P(A\B)

Cau 17. Co bao nhiéu tap hop khdc nhau duoc liét ké dudi day?

{2}, {{2}}. {{2}, {2}}
@1 3 ©4 @2

Cau18. Cho A = {x |x € Zvaxchdn} vaB = {x | x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hgp A va B trong sb cac phat biéu sau.

A BCA Ca ba phat biéu khac déu sai

(© A la tap hiru han DACA
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Cau 19. Cap s6 cong {a,} c6 a; = 7 va ag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?
@3 1 ©2 OF

Cau 20. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s6 nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat bac cau

R khong 1a quan hé tuong duong vi né khong théa man tinh chat phan xa

(©) R khong la quan hé tuong duong vi né khong théa man tinh chat déi xing

R 1a quan hé tuong duong

Cau 21. Daya, =5,8,13,20,29,40,53,... (n > 1) théa man hé thuc truy hoi nao trong s6 cac hé thic sau?

@A) a,=a,1+n%a; =5 ® a,=a, 1+n,a=>5
@an:an_1+2n—1,a1:5 @an:an_1+3n,a1:5

Cau 22. Cho cap s6 nhan {a, } v6ia; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cap s6 nhan nay la bao
nhiéu?

(A) 484 1210 (©) 1044 (D) 500

Cau 23. Cho cac ham f : R — R thoéa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia I3, f 1a ham thuc su
tang). Phat biéu nao sau day la dung?

(A) f 1a don anh va ddng thoi la toan dnh

f khong nhét thiét 1a don anh va khong nhét thiét la toan anh

(©) f khong nhét thiét 1a don 4nh nhung phai 1a toan anh

(D) f 1a don anh nhung khong nhét thiét 1a toan anh

Cau24. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thurc su?
@) 28 32 © 31 (D) 37

Cau 25. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 44200 42525 (C) 43800 (D) 43750

Cau 26. Gia st ban sit dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chung minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can ching minh trong budc quy nap bang cach thay cac ky tu ¢ va 4 bang cac biéu thirc pht hop.

“Gia st v6i s6 nguyén k > < nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”

@ ¢1a8 #laP(k+1) B Olas, 41aP(k+1) (© Olad, ¢1aP(j+1) @D Olas, #laP(j+1)

n
Cau 27. Hay chon phat biéu dung Ve chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2f =l _ 1~ béng

quy nap. =

Trang 4/8 - Ma dé thi 037



no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

204 g2k okl — k2 1)
Thém —2%*+1 vao ca hai vé ctia (1), ta ¢6
204 2= g, @)
Theo gia thiét quy nap, (2) dting, va do d6 (1) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6
Khong cé gi sai trong chitng minh nay

(C) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding

Chirng minh nay la sai vi & budc quy nap khong thé xuat phét tir P(k + 1) va di chitng minh P(k)

Cau 28. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
a1 =2,a =6

Cong thitc nao sau day la cong thic tuong minh cho cac s6 hang cia day {a, }?
@a,=3-2"1Tn>2) ®a,=2-3""n>1) ©Qa,=2-3""n>2 Da,=3-2""1n>1)
Cau 29. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = max{ay_p + ay_3,a,-1} (n>3)
apg = O,Ell = 1,612 = 3,5[3 =4

Gia tri cua ay la bao nhiéu?
@7 11 ©10 D) 8
Cau 30. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap = O,{ll = 2,612 =4

Gia tri cia ag la bao nhiéu?
(A) 340 398 (C) 468 (D) 832

Cau 31. Gia st toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bé sung toi thiéu nao dé co thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

Trang 5/8 - Ma de thi 037



(A) Con ngya dau tién c6 mau trang
Con ngua cuoi cung c6 mau trang

(C) It nhat mot con ngya c6 mau trang
(D) C4 hai con ngua dau tién va cudi ciing c6 mau trang

Cau 32. Hay chon phat biéu ding vé chiing minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding véi s6 nguyén khong am k nao d6, nghia la k + 1 = k + 2. Ta ching minh P(k + 1) ciing dtng.
That vay, thém 1 vao hai vé ctia d:fmg thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) ding vd&i moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bai vi phat biéu str dung trong gia thiét quy nap 1a sai

Ching minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thiic trong buéc quy nap
(C) Chitng minh nay sai bdi vi khong c6 truong hop co s&

@ Khong c6 gi sai trong chirng minh nay

Cau 33. Phuong an nao sau day khong thé sit dung dé chirng minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) PAu tién ta chiing minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
Pau tién ta chitng minh P(0) va P(1) la ding. Tiép d6, ta chitng minh P(k) — P(k + 2) ding véi moi sb
nguyénk > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
(D) Dau tién ta chiing minh P(0) ding. Tiép d6, gia thiét P(k) ding v6i s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung

Cau 34. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,-, (n>2)
al = 1, ay = 16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
(A) V6i moi s6 nguyén duong 1, a,, < 4" V&i moi s6 nguyén duong n, a,, < 2 - 3"
(©) V6i moi s6 nguyén duong n, a, < 5-2" @ Vé&i moi s6 nguyén duong n, a, < n
Cau 35. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering

principle).
(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 1 v6i k € Z nao d6} c6 phan tir nhd

nhat

Theo Tién dé “Tinh chat sdp thu tu tot”, tap A = {n € N | n?> = 4k + 1 v6i k € N nao d6} c6 phan tir nhé
nhat

(C) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 2 v6i k € Z nao d6} c6 phan tir nhé
nhat

(D) Theo Tién dé “Tinh chat sap thu tu tét”, tap A = {n € N | n? = 4k + 2 v6i k € N nao d6} c6 phan ti nhd
nhat

Cau 36. Cho hé thic truy hoi c6 dang f(n) = af (n/b) + cn trong d6n = b véi k € Z* nao do,a,b € Z,a > 1va
b>1,cd€eR,c>0vad>0.Gidstk f(1) = 1. Gid st cdc miic trong cdy dé quy dugc danh sb 1an lugt theo thit tu
0,1,..., Lt mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 1a (chi c6 cac nut tng véi f(1)). Gid tri cua L 1a?
@) log, n b (©) log, n (D) a*
Céau 37. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x du 16n. (Nghia 13, ton tai xo € R sao cho
f(x)

g(x) # 0 vdi moi x > xp.) Néu lim RO oo thi két luan nao sau day la ding?
X—00
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@) g(x) 1a O(f(x)) ® f(x)1a O(g(x)) © f(x) la®(g(x)) @) f(x)lao(g(x))
Cau 38. Chocacham f: R — Rva g: R — R. Két ludn nao sau day la ding?

@Neuf )1a O(g(x)) thig(x)la O(f(x)/2)

N(?u f(x)1laO(g(x)) thi g(x) khong la O(f(x)/2)

Néu f(x) la O(g(x)) thi f(x) khong la O(g(x) /2)

(D) Néu f(x) 1a O(g(x)) thi f(x) 1a O(g(x)/2)

0Q 0g 0Oq

Cau 39. Doan gia ma sau c6 dau vao la mot day ay, ay, . . ., a, gOm 1 sO nguyén va mot sO nguyén x.

fori:=1to10do
if a; < x then
return True
return False

Hay chon danh gia t6t nhat c6 thé vé thoi gian chay trong trudng hgp xau nhét ctia doan gia ma trén.
@) O(n?) O(n) © o) @ o’

Cau 40. Sap xép cac ham sau trong mot danh sach sao cho méi ham la O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlogn)?, v/nlog(n*),10", (n!)?,n* + n*®

Hay chon dép an dang.

@ Vnlog(n?), (nlogn)?, 99+n98 n1%,10%, (1.5)", (n!)
Vnlog(n ,(nlogn)3, ,n% +n%, (1.5)",10%, (n!)
Vvnlog(n?), (nlogn)?, 99+n98 100 (1.5)",10", (n!)?
©) (nlog 1), v/log(n?), n* + %, w®, (15)", 10", (nt)
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(B)

B
17.(B)
18.(B)

HOC

Mon thi: Toan roi rac

S6 tin chi: 4
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19.(C)
2
o

24.
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000——-

Dé sb: 037
31.(C) 37.(A)
32.(C)
33. 38.D)
34,
35.(5) 39.(C)
36.(C) 40.(0)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 038
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Mot bdn do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, véi 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho truéc cho méi quéc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tr;fmg. Véil <i<n,goiX;laménh dé “Qudc gia C; dugc to bf?mg mau den trong ban do M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viec tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé ciing
mau. Tuy nhién, cAu hoéi nay khong yéu cau kién thic vé do thi.)

@ /\ (Xi V X]) A\ (—|X1' V —|X]) /\ (Xi — —|X]) A\ (—|Xi — X])

(i, j): Ci va C; ké nhau (i,j): Ci va Cj ké nhau
© A (X; V =X)) A (=X; V Xj) ©) A (X; A —X)) V (=X A X))
(i,7): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 02. Cho p, g, var la cdic ménh dé sau:

p = “Tau den muon.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh de phtrc hop sau:

“Néu tau dén ding gid hodc gidm dbc dén mudn thi Tudn dén cong ty trudc gidm dbc.”

@ r = (=pV-q) ® (pAa)Va ©(pna) —4q @ ~(prg) =7

Cau 03. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
@) Vax (P(x) AQ(x)) = (Y P(x)) A (Y Q(x)) Vx (P(x) V Q(x)) = (Vx P(x)) V (Vx Q(x)) =T
© (VxP(x)) V (V2 Q(x)) = ¥x (P(x) VQ(x)) =T (D) Vx (P(x) V Q(x)) # (Vx P(x)) V (Vx Q(x))

Cau 04. Néu nhu ban mudn chiing minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a s6 nguyén chan”
bang cach ching minh truc tiép thi ban sé can gia thiét diéu gi trong chirng minh ctia ban?

@ n+4=2k+1véikeZ ®n+3=2k+1véikeZ
©n+4=2kvéikeZ D) n+3=2kvéikeZ
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Cau 05. Gia sit mién xac dinh ctia cac bién la tap hop tat ca moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban cta y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
la ban cta Tuan”.

(A) 3x P(x, Tuén) JxVy (P(x, Tudn) — ((y # x) — —P(y, Tudn)))

(© 3xVy (P(x, Tudn) A —P(y, Tuén)) (D) 3xVy (P(x, Tudn) A ((y # x) — —=P(y, Tuén)))

Cau 06. Trong rat nhiéu ngodn ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cac s6 1va 0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gia tri True. Do do, trén thuc té, chiung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngi 14p trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.
Biéu thtrc 16gic ménh dé nao tuong duong voi diéu kién trong cti phap if xxy + (L-x)*(1-y) ...?

@ xvy ® xoy ©xny Dxey

Cau 07. Gia stt ban mudn ching minh phat biéu “V&i moi s6 thuc x, néu x> —6x+5 > 0 thi x > 5hodcx < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 < 0

Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5 hodc x < 1

(C) Gia thiét: x < 5va x > 1; Diéu can ching minh: x> — 6x +5 > 0

Gia thiét: x > 5 hodc x < 1; Diéu can ching minh: x2—6x+5>0

Cau 08. Sau day 1a mot chiing minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé chiing minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Do6i xung) 2)
S14+2=2+1 (Cong theo vé (1) va (2)) (3)
<& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay 1a sai vi khéng thé ly luan rang (3) va (4) 1a twong duong
Chuing minh nay 1a sai vi khong thé ly luan rang (1) va (2) la twong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

(D) Chting minh nay 1a sai vi khong thé 1y luan rang (2) va (3) la tuong duong

Cau 09. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) 3x (P(x) v Q(x)) = Ix P(x) V Ix Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung
(©) 3x (P(x) AQ(x)) = Ix P(x) A Ix Q(x)
Vx (P(x) +» Q(x)) = Vx P(x) <> Vx Q(x)

Cau 10. V6i mot sb thuc x bat ky, mot sb thuc y duge goi 1a nghich dido nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

@ 3x((x #0) = Iy (xy = 1)) ®) Vx ((x #0) = Vy (xy = 1))

© Fx((x #0) = Wy (xy = 1)) D) Vx ((x #0) = 3y (xy = 1))
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Cau 11. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

(©) IxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(D) IxTy (P(x, Tudn) A P(y, Tudn))

Cau12. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hodc 1a ludn néi that hoac 1a ludn néi dbi. Alice va
Peter la hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi chiing t6i luén néi déi.”
Ai ludn néi that va ai ludén néi déi?
(A) Peter néi that va Alice néi dbi Ca Alice va Peter déu néi that
(C) Ca Alice va Peter déu néi d6i (D) Alice néi that va Peter néi déi

Cau 13. O mot hon dao trong truyén cd tich, méi cu dan trén dao hodc la ludn néi that hodc 1a luén néi déi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”
e Peter noéi: “Alice ludén noi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Ca Alice va Peter déu noi that Ca Alice va Peter déu néi dbi
(©) Alice néi that va Peter néi dbi (D) Peter néi that va Alice néi déi

Cau 14. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 céc bién x va y xac dinh trén tap hop tat ca moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Cé it nhat ba ngudi choi
pickleball”? Gia st cac bién trong méi ménh dé déu xac dinh trén tap hop tat c& moi nguoi.

@A) 3xTy3z (P(x,y) AP(x,2) A (y # 2)) Ix3Jy3Iz (P(x,y) ANP(x,z) A (y = z))

@ IxJy3Iz (P(x,y) ANP(x,z) A (x = z)) @ IxIyVz (P(x,y) ANP(x,z) A (y # z))
Cau 15. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién réng “voi
hai s bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 tha nhét, thi sé tha hai cung la mot sO
duong”?

@) Ym3n ((m > 0) = (n>0)) B) VmVn ((m > 0) A (n > m))
© VmV¥n (((m>0)A(n>m)) — (n>0)) (D) Vm3n ((m > 0) — ((n > 0) A (n > m)))

Cau 16. Biéu thirc nao la sai?
@ o C {2} B © € {?} ©oew DoCo
Cau17. Taphop S = Z N {x € R | x?292* — 4x2922 4 2x2 — 8 < 0} c6 bao nhiéu tap con thurc sy?

@) 31 (® 28 ©37 D) 32

Cau18. Cho A = {x|x € Zvaxchin} vaB = {x | x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hop A va B trong s6 cac phat biéu sau.

A BCA Ca ba phat biéu khac déu sai

(©) Ala tap hiru han D ACA

Cau 19. Tinh gia tri ctia biéu thuc:

(A) 43750 43800 (C) 44200 (D) 42525
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Cau 20. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s6 nguyén a,b € Z, aRb khi va chi khi
l|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khéng la quan hé tuong duong vi né khong théa man tinh chat bac cau

R khong 1a quan hé tuong duong vi né khong théa man tinh chat phan xa

(©) R khong la quan hé tuong duong vi né khong théa man tinh chat déi xing

(D) R 1a quan hé tuong duong

Cau 21. Gia tri ctia biéu thic sau 1a?

@) 103 100 (© 101 (D) 102

Cau 22. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C

-

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f la don anh va la toan anh g o f khong la toan anh va khong 1a don anh
(©) g o f 1a toan anh nhung khong la don anh @ g o f la don anh nhung khong la toan danh

Cau 23. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

2,{2}, {{o}}, {2}, {21}
@2 3 ©4 @1

Cau 24. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P (A), 1a tap hop tat c cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phét biéu ding trong s cac phat biéu sau.

&) P(A\B) CP(A)\ P(B) P(A) x P(B) C P(A x B)

(© P(A)\ P(B) C P(A\B) (D) P(A x B) C P(A) x P(B)

Cau 25. Cho quanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

MWA=B=Z B A=B=N ©A=B=R D A=B=Q
Cau 26. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an dting dé hoan thanh phét biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.
“Gia stt v6i s6 nguyén k > <) nao d6, P(j) ding véi moi j théa man 4 < j < k. Ta chitng minh ¢ dung.”

@ Olas, #laP(k+1) B Ola4, €laPk+1) (©<Olad, ¢1aP(j+1) D <Olas #laP(j+1)
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Cau 27. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a, 1 +3a,—2 (n>2)
a; = 2, ap) = 6

Cong thitc nao sau day la cong thitc tudng minh cho céc s6 hang cua day {a, }?
Aa,=32"1"n>2) B®a,=2-3""n>2) ©Qa,=32""n>1) MDa,=2-3"1n>1)

Cau 28. Céc s6 hang cua day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ap = O,a1 = 2,&2 =4

Gia tri cuia ag la bao nhiéu?
@) 398 340 (©) 468 (D) 832

Cau 29. Phuong an nao sau day khong thé sir dung dé chiig minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) DAu tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) diing véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chirng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C) Dau tién ta chiing minh P(0) va P(1) 1a dung. Tiép d6, ta chiing minh P(k) — P(k +2) ding véi moi sb
nguyén k > 0
(D) PAu tién ta chiing minh P(0) dung. Tiép d9, ta chiing minh P(k) — P(k + 1) dting véi moi s6 nguyén k > 0

Cau 30. Gia st toi da thay mot cudc diéu hanh cia 100 con ngya va méi khi toi thly mot con ngwra mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Tt nhat mot con ngura c6 mau trang

Ca hai con ngua dau tién va cudi cing c6 mau trang

Con ngya dau tién c6 mau trang

o) .

Con ngua cuoi cung c6 mau trang

Cau 31. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sap thu tu t6t”, tap A = {n € Z | n*> = 4k + 1 v6i k € Z nao d6} c6 phan tir nhé
nhat
Theo Tién dé “Tinh chat sdp thu tu tét”, tap A = {n € N | n? = 4k + 2 v6i k € N nao d6} c6 phan tir nhé
nhat
(C) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n> = 4k + 1 v6i k € N nao d6} c6 phan ti nhod
nhat
(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tap A = {n € Z | n* = 4k + 2 v6i k € Z nao d6} c6 phan tit nhd
nhat

Cau 32. Hay chon phat biéu diing vé chiing minh sau.

Cho P(n) la phéat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding véi moi s6 nguyén khong am n. Gia st
P(k) dtng véi s6 nguyén khong am k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé ctia dzfmg thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi phat biéu sit dung trong gia thiét quy nap la sai

Chting minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thitc trong buéc quy nap
(C) Chiing minh nay sai béi vi khong c6 truong hop co s

(D) Khong c6 gi sai trong chiing minh nay
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Cau 33. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) la phat biéu “5n — 5 = 0”. Ta chtiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chung minh P(1) dang. Thatvay,5-1 -5 = 0.
* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao d6, P(j) ding véi moi j € N thtaman1 < j < k. Ta

ching minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5) — (5(k—1) —5) (Bién di dai s6) )
2(0)—0 (Gid thiét quy nap) (6)
0

@)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chiing minh nay sai vi & buéc cg s& phai chiing minh ca P(0) va P(1) dting, nhung P(0) lai 1a ménh dé sai
Chitng minh nay sai vi & budc co s phai chitng minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
(C) Chiing minh nay sai vi dang thic (5) & budc quy nap khong chinh xac

Chirng minh nay sai vi gia thiét quy nap khong chinh xac

n
Cau 34. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 1”7 bing

i=0
quy nap.

no N
Goi P(n) 1a phat biéu ) _2' = 2"l _ 1. Ta chitng minh “Vn € N P(1)” bang quy nap.
i=0

O .
* Budc co s0: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 Z 21 =20 =1va20tl — 1 =1.Do do,
i=0

P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi s6 tu nhién k € IN nao d6, nghiala 20 + .- +2F = 2k1 1. Ta
chiing minh P(k + 1) diing, nghia 1a chiing minh 20 + - - - 4 2K 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 4y ok 4 okl _pk+2 4 ®)
Thém —2K+1 vao ca hai vé ctia (8), ta ¢
20 f ...k okl g ©)
Theo gia thiét quy nap, (9) dting, va do d6 (8) ciing dung. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.

(A) Chiing minh nay 1a sai vi & budc quy nap khong thé xuat phat tir P(k + 1) va di ching minh P(k)
Khoéng co gi sai trong chirng minh nay

(C) Chiing minh nay 1a sai vi & budc co s& phai chiing minh P(1) ding

(D) Chiing minh nay la sai vi & buéc quy nap phai gia thiét P(k) ding véi s6 nguyén k > 0 nao d6

n
Cau 35. Hay chon phat biéu ding vé ching minh sau ctia ménh dé “V6i moi s6 tu nhién n, ) 2" = 2"*! — 17 bing

quy nap. =0
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noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (10)
=22 _ 1. (Bién d6i dai s6) (11)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Khong c6 gi sai trong chitng minh nay

Chiing minh nay 1 sai vi gia thiét quy nap khong chinh xac

(C) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding
(D) Chiing minh nay la sai vi dang thiic (10) khong chinh xéac

Cau 36. Day Fibonacci { f,} la day dugc dinh nghia moét cach dé quy nhusau: fo =0, fi =1, va fy = fr1+ fr»
(¢ > 2). Ta ciing goi fy 1a so Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toAn MERGESORT dé sap xép mot day A[l...n] c6 do dain = f, voi
¢ > 0 nao d6. Thoi gian chay trong truong hop xau nhat cda thuat toan FIBMERGESORT 1a?

MERGE(A[L...n],m):
(Trén hai mang A[1...m] va Ailm+1...n])
ir=1j=m+1
al): fork:=1tondo
if j > n then
Blk] := Ali];i:=i+1
else if i > m then
Blk] := Aljl;j:=j+1
else if A[i] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] :=Aljl;j=j+1
for k :=1tondo
Alk] := B[k]

FIBMERGESORT(AJL. ..
((S3p xép trén day A[1...n], vdin = f;))
ifn>1

m := fy_1 ((Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT (A[m +1...n]) ((Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))

Hay chon danh gia tot nhat c6 thé.
@A) O(f,log?) O(£log¥) © O(4fy) (D) O(¢?)

Cau 37. Cho hé thic truy hoi c6 dang f(n) = af (n/b) + cn trong d6 n = b* véi k € Z* nao do,a,b € Z,a > 1va
b>1,c,deR,c>0vad>0.Giasu f(1) = 1. Gia st cdc muc trong cay dé quy dugc danh sb lan luot theo thu ty
0,1,...,L tir mic gbc (chi c6 mot nut tng véi f(n)) dén mirc 14 (chi ¢6 cac nit tng vdéi f(1)). Gia tri cta L 1a?

@) log, n (B) af (© log, n (D) bF

Cau 38. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x da 1on. (Nghia 13, ton tai xo € R sao cho
f(x)

g(x) # 0 vdi moi x > xp.) Néu )}1_r>n o) = oo thi két ludn nao sau day la diing?

@) f(x)1a O(g(x)) ®) g(x) la O(f(x)) © f(x)1a©(g(x)) @) f(x)lao(g(x))
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Cau 39. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

a:=0
b:=0
fori:=1tondo
ji=2
while j <ndo
=i
a:=a-+]
Hay chon danh gia tot nhat c6 thé.
@ 0(n?) O(nlog ) © O(n) ©) O(n*logn)

n
Cau 40. Ham COMPUTESUM sau c6 dau vao la mot s6 nguyén duong n va sé tra lai gi tri ctia ) _ (i +2)i°.
i=1

COMPUTESUM (n):
if n = 1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay ¢ bang biéu thitc nao dé COMPUTESUM () tra lai két qua mong mudn?

@ y+ (n+2)n? ® (v +2)y? ©vy @ y+n
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

07.(A)
08.D)
09.(A)
10.(D)
11.(A)

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

18.(B)
19.(C)
20.(A)
21.(D)
22.(B)

23.

000——-
beé s6: 038
30.(A) 36.(C)
310 7.8
32. 38.8)
33. .
34.(A) 39.()
35.(B) 40.(A)

,ngay ... thing ...nim ...
Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé s6: 039
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau01. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hodc 1a ludn néi that hoac 1a ludn néi dbi. Alice va
Peter 1a hai cu dan sdng trén déo.
e Alice n6i: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”
e Peter noéi: “Alice ludn noi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Alice néi that va Peter n6i doi Peter néi that va Alice néi doi
(©) Ca Alice va Peter déu néi d6i (D) Ca Alice va Peter déu néi that

Cau 02. Cho p, g, var la cac ménh dé sau:
p = “Tau dén mudn.”

g = “Gidm dbc dén ding gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén diing git hodc gidm doc dén muon thi Tudn dén cong ty trudc gidm dbc.”

@ r— (~pV—0) ® (pra)va © (pra) =4 © ~(prg) —r
Cau 03. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?

@A) Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)

Vx (P(x) A Q(x)) = Vx P(x) A Vx Q(x)

(C) Khéng c6 phét biéu nao trong ba phat biéu con lai la dung

(D) Vx (P(x) — Q(x)) = Vx P(x) — Vx Q(x)

Cau 04. Sau day l1a mot chitng minh truc tiép cho ménh dé “1 = 2”. Hay chon nhan xét ding vé chitng minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Do6i xXung) 2)
S14+2=2+41 (Cong theo vé (1) va (2)) (3)
& 3=3. (4)

Do (4) dung, nén (1) ciing dung.
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(A) Chiing minh nay la sai vi khong thé 1y luan rang (1) va (2) la twong duong
Chung minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la twong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chirng minh

(D) Chitng minh nay la sai vi khong thé ly luan rang (3) va (4) la tuong duong

Cau 05. Gia st ban mudn chitng minh ménh dé sau:

7”7

“V6i moi n € Z, néu n la mot s6 nguyén khong am thin < n.

Phat biéu nao sau day la ding?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
Ménh dé da cho la ding va c6 thé duge ching minh dé nhat bé"mg cach chiing minh ménh de phan dao
(C) Ménh dé da cho 1a ding va c6 thé duge ching minh dé nhét bang cach chiing minh truc tiép
(D) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach ching minh phan ching

Cau 06. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khd thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan r6i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong védi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, cau ho6i nay khong yéu cau kién thic vé do thi.)

N N (Xi A=X;) V (=X A X)) A (Xi VX)) A (=X V =X))

(i,j): Ci va Cj ké nhau (i,j): Ci va Cj ké nhau
© /\ (Xl vV —\X]) VAN (ﬂXi V X]) @ /\ (Xl —> —|X]) A (ﬂXi — X])
(i,j): Ci va Cj ké nhau (i,f): C; va Cj ké nhau

Cau 07. Trong rat nhiéu ngdn ngit 1ap trinh, cac gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta 6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngon ngir 1ap trinh ma True va False tuong ung lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thuc 16gic ménh dé nao tuong duong véi diéu kién trong ci phdp if x + y + z — x*y - x*z - yxz +
X*¥y*z .. .7

@ ~(xAyAz) ® xAyAz ©Oxdydz D) xVyVz

Cau 08. Gia st ban mudn chitng minh phat biéu “V&i moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5 hodc x < 17
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Gia thiét: x > 5 hodc x < 1; PBiéu can ching minh: x2—6x+5>0

(C) Gia thiét: x < 5va x > 1; Diéu can ching minh: x> — 6x +5 < 0

Gia thiét: x> — 6x + 5 > 0; Biéu can ching minh: x > 5hoacx <1

Cau 09. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cd moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Cé it nhat ba ngudi choi
pickleball”? Gia stt cac bién trong mdi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.
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@ IxJy3Iz (P(x,y) ANP(x,z) A (y # z)) Ix3IyVz (P(x,y) AN P(x,z) A (y # z))
(© IxIyIz (P(x,y) AP(x,2) A (y = 2)) (D) 3xJy3z (P(x,y) A P(x,2) A (x = 2))

Cau 10. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@ Fx ((x #0) = Fy (xy = 1)) ® Vx ((x #0) = Vy (xy = 1))

© 3 ((x #0) = ¥y (xy = 1)) D) Vx ((x #0) = Jy (xy = 1))
Cau 11. Gid st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?

@) Vx (P(x) VQ(x)) = (VxP(x)) V (VxQ(x)) = T Vx (P(x) vV Q(x)) # (VxP(x)) vV (Vx Q(x))

© (VxP(x)) V (VxQ(x)) = Vx (P(x) VQ(x)) =T (D) ¥x (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x))
Cau 12. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tudn) A x # y)

(©) IxTy (P(x, Tun) A P(y, Tudn))

(D) IxTJy (P(x, Tudn) A P(y, Tudn) A x # y A Vz(P(z, Tuan) = (z =y Vz = x)))

Cau 13. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban ctia y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) A =P(y, Tun)) Jx P(x, Tuan)

(© IxVy (P(x,Tuén) A ((y # x) — —P(y, Tun))) (D) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuén)))
Cau 14. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thit nhat, thi s6 thit hai cing 1a mot s6
duong”?

@A) YmVn (((m > 0) A (n >m)) — (n>0)) Vm3n ((m > 0) = ((n > 0) A (n>m)))

© VYm3In((m >0) — (n>0)) (D) VmVn ((m > 0) A (n > m))

Cau 15. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.

Gia st x va y 1a cac bién Boole trong mot ngon ngtr 1ap trinh ma True va False tuong ung 1an lIuot véi 1 (hodc bat ci
tha gi khac 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?
@ x+y B xdy © xAy D) xVy

Cau 16. Co bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

{212}, ({21} ({2}, {21}
@3 4 ©2 @1

Cau 17. Tinh gia tri cta biéu thuc:

(A) 43800 43750 (C) 42525 (D) 44200
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Cau18. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thuc su?
@) 32 37 © 31 (D) 28

Cau 19. Gia tri ctia biéu thuc sau 1a?

Y1
@) 102 100 (© 101 (D) 103

Cau 20. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

0, {2}, {{2}}, {{2},{2}}
@) 4 2 ©3 D)1

Cau 21. Cho cidc ham f : R — R thoéa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia I3, f 1a ham thuc su
tang). Phat biéu nao sau day la dang?

(A) f khong nhat thiét 1a don dnh nhung phai la toan anh

f 1a don anh nhung khong nhét thiét 1a toan anh

(C) f la don 4nh va dong thai 1a toan anh

f khong nhét thiét 1a don anh va khong nhét thiét la toan anh

HMO

Cau 22. Nhac lai rang véi tap A bat ky, tdp liy thita (power set) ctia A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A.Cho céc tép hop A, B bat ky. Chon phét biéu diing trong s6 cac phat biéu sau.

@) P(A)\P(B) C P(A\B) PAxB)CP< ) x P(B)
@PA\B)QP( )\ P(B) (D) P(A B) C P(A x B)

Cau 23. Cap s6 cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cip s6 cong nay la bao nhiéu?
@) 170 185 (© 195 (D) 165

Cau 24. Cap s6 cong {a,} c6 a; = 7 vaag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?
@3 2 ©1 OF

Cau 25. Daya, =5,8,13,20,29,40,53,... (n > 1) théa man hé thuc truy hoi nao trong s6 cac hé thic sau?

@ a,=a, 1+2n—1,ay=5 ® ay =a,_1+n%a =5
©ay=a,1+na =5 (D) ay, =a,_1+3n,a, =5

Cau 26. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:
{an = max{a,_» +a,_3,a,-1} (n>3)

ap :O,Ell = 1,a2 :3,513 =4

Gia tri ctia a7 la bao nhiéu?
@) 10 7 ©38 (D) 11

Cau 27. Hay chon phat biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién 7, ta ¢6
5n —5 = 0” dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.
* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta

chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) )
(0)—0 (Gia thiét quy nap) (6)

2
0. %)

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chitng minh nay sai vi & budc co s6 phai chiing minh ca P(0) va P(1) ding, nhung P(0) lai 1a ménh dé sai
Chiing minh nay sai vi dang thtic (5) & buéc quy nap khong chinh xac

(©) Chitng minh nay sai vi & budc co s phai chiing minh ca P(1) va P(2) ding, nhung P(2) lai 1a ménh dé sai
Chung minh nay sai vi gia thiét quy nap khong chinh xac

Cau 28. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,2 (n>2)
a1 =1,a, =16

Hay chon phat biéu diing trong s cac phét biéu sau vé gia tri cia a,,.
@ V&i moi s6 nguyén duong n, a, < n Véi moi s6 nguyén duong n, a, < 4"
(©) Véi moi s6 nguyén duong 1, a, < 2 - 3" (D) V6i moi s6 nguyén duong 1, a, < 5-2"

Cau 29. Gia st toi da thay mot cudc diéu hanh cia 100 con ngua va méi khi t6i thly mot con ngwra mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban cAn thong tin bé sung toi thiéu nao dé cé thé suy ra rang
tat ca cac con ngua déu cé mau trang?

(A) Tt nhat mot con ngya c6 mau trang

Ca hai con ngya dau tién va cudi ciing c6 mau trang

Con ngua cubi cling c6 mau trang

Con ngya dau tién c6 mau trang

Cau 30. Hay chon phét biéu ding vé ching minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding vdi moi s6 nguyén khong am n. Gia st
P(k) dtng véi s6 nguyén khong am k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé ctia déng thuck+1=k+2,tacdk+2=k+3.Dodé, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) dung v6i moi sb nguyén khong am 7.

(A) Chiing minh nay sai béi vi khong c6 truong hop o s&
Ching minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thiic trong buéc quy nap

(C) Khéng 6 gi sai trong chirng minh nay
(D) Chiing minh nay sai bdi vi phét biéu st dung trong gia thiét quy nap la sai

Cau 31. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =2a,_1+3a,—2 (n>2)
a1 =2,a==6

Cong thirc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
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Aa,=2-3""mn>2) B®ay=32""n>1) ©Qa,=2-3""n>1) Da,=3-2""11n>2)

Cau 32. Gia st ban stt dung quy nap manh dé chiing minh “Vn > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an ding dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu <) va 4 bang cac biéu thic pht hop.

“Gid st v6i s6 nguyén k > <) nao do, P(j) ding véi moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@) $1as, #1aP(k+1) Olag, #1aP(j+1) (© Olad, #laP(k+1) (D) lad, #laP(j+1)

n
Cau 33. Hay chon phét biéu ding vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2i =t 1~ béng
i=0

quy nap.

no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

1

0 .
* Budc co sé: Ta ching minh P(0) dung. That vay, khin =0,tacé ) 2" =2° = 1va20*! —1 =1. Do do,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - .- +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 4 - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4o g2k okl — k2 (8)
Thém —2%*+1 vao ca hai vé ctia (8), ta ¢6
204 2=, ©)
Theo gia thiét quy nap, (9) dting, va do d6 (8) cling dting. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6
Chung minh nay la sai vi & budc cd sd phai ching minh P(1) diung

(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay 1a sai vi & buéc quy nap khong thé xuét phat tir P(k + 1) va di ching minh P(k)

Cau 34. Céc s6 hang cua day {a,} dugce dinh nghia mot cach dé quy nhu sau:

a, =4a,_1 — 3a,_3 (n > 3)
ap = 0,111 = 2,112 =14

Gia tri ctia ag la bao nhiéu?

(@A) 340 468 (©) 832 (D) 398

n

Cau 35. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) ©2' = 2"*! — 1”7 bing
i=0

quy nap. Z
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noo N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (10)
=22 _ 1. (Bién d6i dai s6) (11)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Khéng c6 gi sai trong chiing minh nay

Chiing minh nay la sai vi gia thiét quy nap khéng chinh xac

(C) Chitng minh nay 1a sai vi § budc co s& phai chitng minh P(1) diing
(D) Chiing minh nay 1a sai vi dang thtic (10) khong chinh xac

Cau 36. Thoi gian chay trong truong hop xau nhét cta thuat toan MERGESORT 1a?

MERGE(A[1...n],m):
((Trén hai mang A[1...m] va Alm+1...n]))
i=1Lj=m+1
for k :=1tondo
) if j > n then
Bk :=Ali];i:=i+1
else if i > m then
Blk] := Aljl;j=j+1
else if Afi] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] := Aljl;j=j+1
for k:=1tondo
Alk] := B[K]

MERGESORT(A[L...n]):
((S8p xép trén day A[l...n
ifn>1

m := |n/2] ((T4ch thanh hai mang con))
MERGESORT(A[1...m]) ((Dé quy))
MERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[1...n],m) {Trén hai mang con))

Hay chon déanh gia tot nhat c6 thé.
O(log n) O(n?) © O(n) (D) O(nlogn)

Cau 37. Cho hé thic truy hoi c6 dang f(n) = af (n/b) + cn trong d6 n = b* véik € Z* nao do,a,b € Z,a > 1va
b>1,cdeR,c>0vad>0.Gidst f(1) = 1. Gid sit cdc muc trong cay dé quy dugc danh sb 1an lugt theo thit tu
0,1,...,L tir mic gbc (chi c6 mot nit tng véi f(n)) dén mirc 14 (chi ¢6 cac nit tng véi £(1)). Gia tri caa L 1a?

@ log, n ak (© log, n @ v
Cau 38. Cho hé thic truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi danh gia nao sau
day la chinh xac nhat?

@ f(n) =

Khong ép dung dugc Dinh ly tho v6i hé thac da cho

© f(n) = O(nlogn)

@) f(n ) ( 22)

Cau 39. Cho hé thic truy héi c6 dangf( ) = af(n/b) + cn trong d6 n = b* véi k € Z* nao dé, a,b € Z,a > 1
vab>1,c,d € R,c>0vad > 0.0 day y nghia cta s6 a trong cdy dé quy (recursion tree) tuong ting ctia hé thic la

gi?
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(A) S6 niit con ctia méi niit trong ctia cay dé quy

Lugng cong viéc thuc hién 6 mdi nut cda cay dé quy
(C©) Lugng cong viéc thuc hién & méi muc ctia cay dé quy
(D) Tong sb niit & tirg mic cta cay dé quy

Cau 40. Sap xép cac tap hop sau sao cho méi tap 1a tp con ctia tap tiép theo.

O(n* +logn),0((logn)™),0(7),0(V2lglogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap an dang.
@A) O(7),0(V/2lglog) O(log(n) — loglog(n)), O(n* +logn),O(n?logn),0(3"),O((logn)")
O(7),0(V/2lglogn) O(log(n) — loglog(n)), O(n*logn), O(n? + logn), O((logn)"),O0(3")
(© O(7),0(V2glogn) O(log(n) — loglog(n)), O(n* + logn), O(n?logn), O((logn)"), O(3")
(D) O(7),0(log(n) — loglog(n)), O(v/208logn) O(n? +logn), O(n*logn),O((logn)"), O(3")
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

13.(C)
14.(A)
15.(A)
16.(D)
17.(D)

KIEM TRA GIUA KY

HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac

S6 tin chi: 4

DAP AN

18.(C)
19.(A)
20.(C)
21.(B)
22.(B)
23.(B)

Dé sb: 039

30.(A) 36.D)
31.(0) 37.8)
32.(A)

33.(D) 38.0)
34.(C) 39.8)
35.(B) 40.(A)

,ngay ... thing ...nim

Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dé s6: 040
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban ctia y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén))) JxVy (P(x, Tudn) — ((y # x) — —P(y, Tuan)))

(©) 3x P(x, Tuén) (D) 3xVy (P(x, Tudn) A =P (y, Tuan))

Cau 02. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luén néi ddi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi ching t6i luén néi déi.”

Ai ludn néi that va ai ludén néi déi?

(A) Peter néi that va Alice néi dbi Alice néi that va Peter noi d6i
(C) Ca Alice va Peter déu néi that (D) Ca Alice va Peter déu néi déi

Cau 03. Voi cac s6 thuc x va y, sb y duoc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muédn ching minh ri“mg “moi sb thuc c6 nghich dao cong”. Trong truong hop nay, nhirng lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3xVy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(©) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Vy, trong d6 x va y xac dinh trén tap sb thuc R

Cau 04. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hodc la ludén néi that hodc 1a luon néi ddi. Alice va
Peter la hai cu dan song trén dao.

* Alice n6i: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”
e Peter noéi: “Alice luén néi that.”
Ai ludn néi that va ai luén néi dbi?
(A) Ca Alice va Peter déu ndi that Ca Alice va Peter déu néi doi
(C) Peter néi that va Alice n6i dbi (D) Alice néi that va Peter néi déi
Cau 05. Cho p, g, var la cac ménh dé sau:
p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tun dén cong ty trudc giam ddc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:
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“Néu tau dén dung gid hodc giam doc dén muodn thi Tuin dén cong ty trude gidm doc.”
@ ~(prg)—r ®r— (=pVv9) ©(pnra) —a @ (pra)Va
Cau 06. Gié sfr bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) Vx (P(x) AQ(x)) = Vx P(x) AVx Q(x)
) Khong co phat bi€u nao trong ba phat biéu con lai 1a ding

Vx V Q(x)) = Vx P(x) V Vx Q(x)
Vx( ( )—>Q( )) =VxP(x) = VxQ(x)

Cau 07. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

(&) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tuan))

(©) IxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))

JxTy (P(x, Tuhn) A P(y, Tudn) A x # y)

Cau 08. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién rang “véi
hai s6 bat ky, néu sb thit nhat 1a mot s6 duong va s thit hai 1én hon s6 thir nhat, thi s6 thi hai cting 1a mot s6
duong”?

@A) YmVn ((m > 0) A (n > m)) Vm3n ((m >0) — ((n>0) A (n>m)))

(© Vm3n ((m > 0) — (n>0)) D) Ym¥n (((m > 0) A (n > m)) = (n>0))

Cau 09. Gia st ban mudn chitng minh phat biéu “Vé&i moi s6 thuc x, néu x2 — 6x +5 > 0 thi x > 5 hodc x < 1”
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

@ Gia thiét: x2 — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 < 0

Cau 10. Mdt bdn do ( map) M la moét tap hop gém n qu6c gia Cy,...,Cy, cung v6i mo ta ve quéc gia C; nao ké véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khd thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trang. Véi 1 < i < n, goi X; 1a ménh dé “Quéc gia C; dugc to bang mau den trong ban dé M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M"”?

(Chi y: Trong Toan rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cdu héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xi V X]) A (‘!Xl‘ \Y —|X]) /\ (Xl‘ \ —\X]) A (‘!Xi \ X])

(i,7): Civa C; ké nhau (i,j): Civa Cj ké nhau
© /\ (Xl‘ — —|X]) A <—|Xl' — X]> @ /\ (Xl' N —|X]) \% (‘!Xi A X]>
(i, ): C; va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 11. Goi P(x,y) 1a vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat cA moi nguoi.
Gia st khong ai choi pickleball véi chinh minh. Ménh dé nao sau day tuong duong voi “Co it nhéat ba nguoi choi
pickleball”? Gia stt cac bién trong mbi ménh dé déu xac dinh trén tap hop tat cA moi ngudi.

@A) 3x3y3z (P(x,y) AP(x,2) A (y = 2)) 3xFyIz (P(x,y) A P(x,z) A (x = 2))

(© IxIyVz (P(x,y) AP(x,2) A (y # z)) (D) 3xFy3z (P(x,y) AP(x,2) A (y # 2))

Cau 12. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dting vé ching minh nay.

Trang 2/8 - Ma dé thi 040



1=2 (Piéu phai chitng minh) (1)

&2=1 (Ddi xing) 2)
S1+2=2+1 (Cong theo vé (1) va (2)) (3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chitng minh nay 1a sai vi khong thé bat dau tir diéu phai ching minh

Chiing minh nay 1a sai vi khong thé ly luan ré“mg (1) va (2) la twuong duong
(C) Chiing minh nay la sai vi khong thé 1y luan rang (2) va (3) 1a tuong duong
@ Chiing minh nay 1a sai vi khong thé ly luan ré“mg (3) va (4) la twuong duong

Cau 13. Trong rat nhiéu ngén ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) v6i cac gid tri chan ly! Thém vao do, trong rat nhiéu
ngon ng 1ap trinh (bao gdm Python), bt ky thit gi khac False (hay néi cach khac, bat ky thir gi khéc 0) déu c6 thé
coi la True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st %, y, va z la cac bién Boole trong mot ngdn ngit 1ap trinh ma True va False tuong ing lan lugt véi 1 (hodc bat
cu thu gi khéc 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) xVvyvz B xAyAz ©xoydz (D) ~(x Ay Az)

Cau 14. Néu nhu ban muén ching minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a s6 nguyén chan”

bang cach chitng minh truc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1v6ikeZ ®n+4=2k+1véikeZ
©n+4=2kvéikeZ D) n+3=2kvéikeZ

Cau 15. V6i mot sb thuc x bat ky, mot sb thue y duge goi 1a nghich dido nhin (multiplicative inverse) ctia x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?

(@) 3x ((x #0) = Yy (xy = 1)) ® 3x ((x #0) = Iy (xy =1))
© Vx ((x #0) = Yy (xy = 1)) @) Vx ((x #£0) = Jy (xy = 1))

Cau 16. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?
@3 4 ©2 @1

Cau 17. Cho cdcquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

Chon phat biéu dung trong s6 cac phat biéu dudi day.

(A) g o f 1a don nh va la toan anh g o f la toan anh nhung khong la don anh

@ g o f khong 1a toan anh va khong 1a don anh @ g o f la don anh nhung khong la toan anh
Cau 18. Daya, =5,8,13,20,29,40,53,... (n > 1) thdéa man hé thuc truy hoi nao trong s cac hé thic sau?

@an:an_1+2n—1,a1:5 an:an_1+n2,a1:5

@an:an_1+n,a1:5 @an:an_1+3n,a1:5
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Hinh 1: Cac quan hé f va g.

Cau 19. Tinh gia tri cia biéu thuc:
50
Y i(i+1)

i=1

(A) 43750 43800 (©) 44200 (D) 42525

Cau20. Cho A = {x|x € Zvaxchdn} vaB = {x | x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hop A va B trong sb cac phat biéu sau.

(A) Ca ba phat biéu khac déu sai BCA

©ACA (D) A la tap hitu han

Cau 21. Cap sb6 cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp s6 cong nay 1a bao nhiéu?
@) 195 165 (©) 170 (D) 185

Cau 22. Cho cacham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat biéu nao sau day la dung?

(A) f 1a don anh nhung khong nhét thiét 1a toan dnh

f khong nhét thiét 1a don &nh nhung phai la toan anh

(©) f khong nhét thiét 1a don anh va khong nhéat thiét 1a toan anh

(D) f 1a don anh va dong thdi la toan anh

Cau 23. C6 bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{212}, ({21} ({2}, {21}
@2 3 ©4 @1

Cau 24. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Vi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phét biéu ding vé quan hé R.

(A) R khong 1a quan hé tuong duong vi n6 khong thoa man tinh chat déi xing

R khong 1a quan hé tuong duong vi né khong thda man tinh chat phan xa

R'1a quan hé tuong duong

R khong la quan hé tuong duong vi n6 khong théa man tinh chét bac cau

Cau 25. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phat biéu ding trong sb cac phat biéu sau.

(&) P(A) x P(B) C P(A x B) (B) P(A x B) C P(A) x P(B)

© P(A)\ P(B) S P(A\B) D P(A\B) C P(A)\P(B)

Cau 26. Hay chon phat biéu dung trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit ty tot” (Well-ordering
principle).
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(A) Theo Tién dé “Tinh chét sap thit tu tot”, tap A = {n € N | n? = 4k + 2 v6i k € N nao d6} c6 phan ti nhé

nhat

Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan ti nhd
nhat

(©) Theo Tién dé “Tinh chat sap thi tu tét”, tap A = {n € Z | n?> = 4k + 1 vé6i k € Z nao d6} c6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tap A = {n € Z | n> = 4k +2 v6i k € Z ndo d6} c6 phan tir nhd
nhat

Cau 27. Tap hop S c6 chira cc chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chubi réng A € S. (Chudi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc cd s6 va mot lan &p dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@) 0101 0 ©1 (D) 01

Cau 28. Céc s6 hang cua day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay =3a,_1+4a,—2 (n>2)
a; = 1, ap; = 16

Hay chon phét biéu duing trong s cac phét biéu sau vé gia tri ctia a,,.

(A) Véi moi s6 nguyén duong 1, a, < n V&i moi s6 nguyén duong n, a, < 4"
(©) V6i moi s6 nguyén duong n, a, < 2-3" @ Véi moi s6 nguyén duong n, a, < 5 - 2"

Cau 29. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ayp =2a, 1 +3a,—2 (n>2)
al = 2, ay = 6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang ctia day {a,}?
Aa,=2-3"Tm>1) ®a,=32"n>2) ©Qa,=32""n>1) MDa,=2-3"1n>2)

Cau 30. Céc s6 hang cua day {a, } duge dinh nghia mot cach dé quy nhu sau:

a, = max{a,_»+ay,_3,a,-1} (n>23)
ap = 0,611 = 1,(12 = 3,613 =4

Gia tri cta ay la bao nhiéu?
@7 11 © 8 (D) 10

Cau 31. Phuong an nao sau day khong thé sit dung dé ching minh rr?mg mot phat biéu P(n) dung vdi moi )
nguyén khong am n?
(A) PAu tién ta chiing minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
PAu tién ta chitng minh P(0) va P(1) 1a dung. Tiép d6, ta chiitng minh P(k) — P(k + 2) ding véi moi sb
nguyén k > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép d6, gia thiét P(k) ding véi sb nguyén k > 0 nao dé va chiig minh
P(k+1) cing dung
(D) Pu tién ta chiing minh P(0) ding. Tiép d9, ta chiing minh P(k) — P(k 4 1) dting véi moi s6 nguyén k > 0
Cau 32. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co s&, ban chiing minh P(4),

P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong én diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.
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“Gia st v6i s nguyén k > < nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”

@A) $las, #laP(k+1) Olag, #laP(j+1) (©Olad, #laP(k+1) (D) Olad, €laP(j+1)
Cau 33. Gia su toi da thy mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin bo sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Cé hai con ngua dau tién va cudi ciing c6 mau trang

Con ngua cudi cing ¢6 mau trang

Con ngua dau tién c6 mau trang

[t nhat mot con ngua c6 mau trang

Cau 34. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n>3)
apg = 0,01 = 2,&2 =4

Gia tri ctia a6 la bao nhiéu?
) 340 468 (©) 832 (D) 398

Cau 35. Hay chon phét biéu ding vé chirng minh bang quy nap manh ctia ménh dé “Véi moi s6 ty nhién #, ta ¢6
5n —5 = 0" dudi day.

Goi P(n) 1a phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvdy,5-1 -5 = 0.
* Budc quy nap: Gia st vdi s6 nguyén k > 1 nao dé6, P(j) ding véi moi j € N théaman1 < j < k. Ta

ching minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) )
2(0)—0 (Gia thiét quy nap) (6)
0.

@)

Do do, theo nguyén ly quy nap manh, ménh dé “vn € N P(n)” dung.

(A) Chiing minh nay sai vi ddng thtic (5) & budc quy nap khong chinh xac

Chiing minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chiing minh nay sai vi & budc co s& phai chiing minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(D) Chitng minh nay sai vi & buéc co s§ phéi chiing minh ca P(1) va P(2) ding, nhung P(2) lai 1a ménh dé sai

Cau 36. Gia st thdi gian chay ciia mot thuat toan nao dé dugce cho bdi hé thirc truy hoi T(n) = 2T (n/3) + O(1).
Chon dénh gia t6t nhat vé do tang ctia T(n) theo ky hiéu O-16n.

&) O(n'8:%) O(1) © O(n) D) O(logn)

Cau 37. Cho hé thic truy hoi c6 dang f(n) = 12f(n/12) + 10n. Theo Dinh lj thg (Master Theorem) thi danh gia nao
sau day la chinh xac nhat?
@ Khong ép dung dugc Dinh ly tho v6i hé thirc da cho
n logn)
@ lOn/ll)
f (n)
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Cau 38. Thdi gian chay trong trudng hgp xau nhat ctia thuat toan MERGESORT 1a?

MERGESORT(A[L...n]):
((S4p xép trén day A[l...n]))
ifn>1
m := |n/2]| ((T4ch thanh hai mang con))
MERGESORT(A[1...m]) (D& quy))
MERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[1...n],m) {Trén hai mang con))

Hay chon danh gia t6t nhat c6 thé.

(&) O(nlogn) O(n) (© O(logn)

MERGE(A[1...n],m):
((Trén hai mang A[1...m] va Alm+1...n]))
i=1Lj=m+1
fork:=1tondo
if j > n then
Bk :=Ali];i:=i+1
else if i > m then
Blk] := Aljl;j=j+1
else if A[i] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] := Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

@ o(n?)

Cau 39. Cho hé thic truy hoi c6 dang f(n) = af (n/b) + cn trong d6n = b* véi k € Z* nao do,a,b € Z,a > 1va
b>1,cdeR,c>0vad>0.Giasu f(1) = 1. Gia st cdc muc trong cay dé quy dugc danh s6 lan luot theo thu tu
0,1,..., Lt mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 1a (chi c6 cac nut ting véi f(1)). Gid tri cua L 1a?

@) log, n ak © v
Cau 40. Ham nao sau day khong 1a Q(n?)?

(A) nlogn +3loglogn  (B) n! © 2"

@) log, n

(D) nlogn + 3n?
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dbé sb: 041
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x> — 6x +5 > 0

Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5<0

@ Gia thiét: x2 — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

@ Gia thiét: x > 5 hodc x < 1; PBiéu can ching minh: x2—6x+5>0

Cau 02. Gié sfr bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?

@Vx = Q(x)) = Vx P(x) = Vx Q(x)
Khong 6 phat biéu nao trong ba phat biéu con lai la ding

Vx A Q(x)) = Vx P(x) AVx Q(x)
VX( ( )VQ( ) = VxP(x) VVxQ(x)

Cau 03. Sau day la mot chitng minh truc tiép cho ménh dée“1=2". Hay chon nhan xét dung vé chitng minh nay.

1=2 (Piéu phai chitng minh) (1)
&2=1 (Ddi xing) )
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay la sai vi khong thé 1y luan rang (2) va (3) la twong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong
© Chiing minh nay 1a sai vi khong thé ly luan réng (3) va (4) la twuong duong
(D) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chiing minh

Cau 04. Voi céc sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngam & day?

@ dx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Vy, trong d6 x va y xac dinh trén tap s thuc R

@ Vx Yy, trong do6 x va y xac dinh trén tap sO thue R

Vx Jy, trong d6 x va y xac dinh trén tap sb thuc R
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Cau 05. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién rfang “voi
hai so bat ky, neu so thu nhat 1a mot s duong va s6 thit hai 16n hon s6 thi nhét, thi s6 tha hai cung la mot sO
duong”?

@A) YmVn (((m>0)A(n>m)) — (n>0)) ®) Vm In ((m > 0) — (n > 0))
© Vm3n((m>0) = ((n>0)A(n>m))) (D) Ym¥n ((m > 0) A (n > m))

Cau 06. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

() 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
(©) IxTy (P(x, Tun) A P(y, Tudn))

(D) 3x3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z =y Vz = x)))

Cau 07. Cho p, g, var la cac ménh dé sau:

p = “Tau den muodn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gio hodc giam dbc dén muon thi Tuan dén cong ty trudc giam dbe.”
@ r— (-pV ) ® ~(prg) =1 © (pra)va @ (prg) —q

Cau 08. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludn néi that hodc 1a ludn néi déi. Alice va
Peter 1a hai cu dan séng trén ddo.

e Alice néi: “It nhat mot trong hai nguoi ching t6i luén néi d6i.”

Ai ludn néi that va ai luén néi dbi?
(A) Alice néi that va Peter n6i dbi Ca Alice va Peter déu noi that
(C) Peter noi that va Alice n6i dbi (D) Ca Alice va Peter déu néi déi

Cau 09. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) 1a vi tir “x la ban cta y”. Hay chon biéu thitc tuong duong vdi ménh dé “Cé chinh xac mot sinh vién
la ban cta Tuan”.

(A) 3x P(x, Tuén) / / IxVy (P(x, Tu%n) A ((y # x) = —P(y, Tuél?)))
(© IxVy (P(x, Tudn) A —P(y, Tuén)) (D) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tun)))

Cau 10. Gia st bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day 1a ding?
@) Khong Cé phat biéu nao trong ba phat biéu con lai la ding
Ix (P Q( )) = 3xP(x) VIxQ(x)
Vx( Q(x)) = Vx P(x) <> Yx Q(x)
@) 3 (P ( ) Q(x)) = Fx P(x) A 3x Q(x)

Cau 11. V&i mot sb thuc x bat ky, mot s6 thuc y dugc goi la nghich ddo nhan (multiplicative inverse) ciia x néu xy = 1.
Biéu thirc nao sau day thé hién rfang “Moi s6 thuc khéac khong c6 mot nghich dao nhan”?

@) Vx ((x #0) — Ty (xy = 1)) ® 3 ((x #0) = Vy (xy = 1))

© 3x((x #0) — Jy (xy = 1)) D) Vx ((x #0) = Yy (xy = 1))
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Cau 12. Trong rat nhiéu ngdén ngt 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot vdi 1 (hodc bat
ct thua gi khéac 0) va 0.

Biéu thuc 16gic ménh dé nao tuong duong voi diéu kién trong c phap if x + y + z — x*y - x*z - y*z +
X*ky*zZ . ..7

@A) ~(x Ay Az) B xVyVz ©xAyAz D x®ydz

Cau 13. J mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a ludn néi doi. Alice va
Peter 1 hai cu dan sbéng trén ddo.

* Alice n6i: “Chinh xdc mot trong hai ngudi ching t6i luén néi déi.”

e Peter noéi: “Alice luén naéi that.”

Ai ludn néi that va ai ludén néi déi?
(A) Ca Alice va Peter déu néi that Ca Alice va Peter déu néi dbi
(C) Alice néi that va Peter néi dbi (D) Peter néi that va Alice néi doi

Cau 14. Mot bin do (map) M 1a mot tap hop gdm n quoc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ke véi
quéc gia Cjnao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va trang. Vi 1 < i < n, goi X; 1a ménh dé “Quéc gia C; dugc t6 bang mau den trong ban doé M.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va tréng
cho ban d6 M”?

(Chi y: Trong Toan rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong véi viéc tim mot cdch t6 mau (coloring) cho do thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cung
mau. Tuy nhién, cdu héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xl‘ \% —|X]) N (ﬁXi V X]) /\ (Xi A —\X]) \ (‘!Xi A X])

(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau
@ /\ (Xi — —|X]) A\ (‘!Xl' — X]) @ /\ (Xl‘ V X]) A (—\Xl‘ V —|X])
(i,]): Ci va C; ké nhau (i,/): Ci va Cj ké nhau

Cau 15. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day la sai?

(&) Vx (P(x) v Q(x)) # (Vx P(x)) V (Vx Q(x)) (VxP(x)) vV (VxQ(x)) = Vx (P(x) VQ(x)) =T
(© Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x)) D) Vx (P(x) V Q(x)) = (Vx P(x)) V (VxQ(x)) =T
Cau 16. Daya, =5,8,13,20,29,40,53,... (n > 1) théa man hé thuc truy hoi nao trong s6 cac hé thic sau?
@A) a,=a, 1+3n,a, =5 ® ay =a,_1+n%a =5
©an=a,1+2n—1,a,=5 D) ay =a, 1+n,a =5

Cau 17. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.
Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don nh va la toan dnh ¢ o f la toan anh nhung khong 1a don anh
(©) g o f khong la toan anh va khong 1a don anh @ g o f la don anh nhung khéng la toan anh
Cau 18. Cho cidc ham f : R — R thoéa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia I3, f 1a ham thuc su
tang). Phat biéu nao sau day la ding?
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Hinh 1: Cac quan hé f va g.

(A) f 1a don anh va ddng thoi la toan dnh
f khong nhét thiét 1a don anh nhung phai 1a toan anh
(©) f la don 4nh nhung khong nhét thiét 1a toan 4anh
(D) f khong nhéat thiét 1a don anh va khong nhét thiét 1a toan anh
Cau 19. Tinh gia tri cta biéu thuc:
50
Y i(i+1)

i=1

(A) 43750 43800 (C) 44200 (D) 42525

Cau 20. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?

{212}, {21}, {{2}, {2} )}
@) 4 2 ©3 @1
Cau 21. Cap sb6 cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cip s6 cong nay 1a bao nhiéu?

@) 195 165 (© 170 (D) 185

Cau 22. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

0,{0}, {{2}}, {{2}. {2} }
@1 4 ©3 (D) 2
Cau 23. Biéu thic nao 1a sai?
NN X% B @ C {®} © 0 € {0} DoCo

Cau24. Cho A= {x|x € Zvaxchin} vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu ding vé cac tap
hop A va B trong sb cac phat biéu sau.

A ACA B BCA

(©) Alatap hiru han @ Ca ba phét biéu khéac déu sai

Cau 25. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Vi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phét biéu ding vé quan hé R.

@ R khong 1a quan hé tuong duong vi né khong théa man tinh chat phan xa

R khong 1a quan hé tuong duong vi né khong théa man tinh chat bac cau

R 1a quan hé tuong duong

R khong la quan hé tuong duong vi né khong thda man tinh chat déi xing
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Cau 26. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 ty nhién n, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s6: Ta ching minh P(1) ding. That vay,5-1—5 = 0.
* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
ching minh P(k + 1) dang. That vay, ta co:
2(5k —5) — (5(k—1) —5) (Bién déi dai s6) (5)
2(0)—0 (Gia thiét quy nap) (6)
0. @)

5(k+1)—5

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.

(A) Chiing minh nay sai vi & budc co sd phai chiing minh ca P(1) va P(2) dting, nhung P(2) lai 1a ménh dé sai
Chiing minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chitng minh nay sai vi dang thic (5) & budc quy nap khong chinh xac

(D) Chiing minh nay sai vi & buéc co s& phai chiing minh ca P(0) va P(1) ding, nhung P(0) lai 1a ménh dé sai

Cau 27. Céc s6 hang cia day {a, } duge dinh nghia mot cach dé quy nhu sau:

ay = 24,1+ 30,2 (n>2)
aq=2,a =6
Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?
Aa,=3-2"1n>2) B®ay=23""10>2 ©Qa,=32""n>1) Da,=2-3""(n>1)
n . S
Cau 28. Hay chon phat biéu dung vé chitng minh sau ctia ménh dé “V&i moi s6 ty nhién n, ) 2" = 2"+ 17 bang
quy nap. =0

noo N
Goi P(n) 1a phat biéu ) _2' = 2"l 1. Ta chitng minh “¥n € IN P(1)” bang quy nap.
i=0

0 .
* Budc co s6: Ta chiung minh P(0) dung. That vay, khin = 0, ta c6 E 21 =20 =1va20tl — 1 =1.Do do,
i=0
P(0) dung.

* Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia 1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia la ching minh 20 + - . . 4 2k 4 2k+1 — 2k+2 _ 1 That vay, ta c6:

20 .. g2k okl — gkl okl g (Gia thiét quy nap) (8)
=22 _1q. (Bién ddi dai sb) 9)

Vay P(k + 1) ding.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.
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(A) Chiing minh nay la sai vi & budc co s& phéi chiing minh P(1) ding
Chiing minh nay la sai vi gia thiét quy nap khong chinh xac

(C) Khéng c6 gi sai trong chitng minh nay

(D) Chiing minh nay la sai vi dang thitc (8) khong chinh xac

n
Cau 29. Hay chon phét biéu ding vé chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2i = pntl 1~ bé“mg

i=0
quy nap.

no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
=

1

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi sb tu nhién k € N nao d6, nghiala 20 4 - - +2F = 2k1 1. Ta
chitng minh P(k + 1) dung, nghia 1a ching minh 20 + - - - 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4 ..ok oktl _okt2 4 (10)
Thém —2%*+1 vao ca hai vé ctaa (10), ta ¢6
20 4. g2k =0kl _q (11)
Theo gia thiét quy nap, (11) dung, va do d6 (10) cing dung. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay 1a sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di ching minh P(k)
Chirng minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi s6 nguyén k > 0 nao do
(C) Chiing minh nay la sai vi § budc co s§ phai chiing minh P(1) ding

(D) Khong c6 gi sai trong chiing minh nay

Cau 30. Gia st toi da thly mot cude diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trémg?

(A) Tt nhat mot con ngura c6 mau trang

Ca hai con ngua dau tién va cudi cing c6 mau trang

Con ngua dau tién c6 mau trang

Con nguya cubi ciing ¢6 mau trang
Céu 31. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:
* Budc co s6: Chudi rong A € S. (Chudi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s& va mot 1an ap dung budc dé quy, cac chudi nhi phan nao sau day chéac chan thuoc S?
@™o 1 © o1 (D) 0101

Cau 32. Gia st ban stt dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong an diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can ching minh trong budc quy nap bang cach thay cac ky tu ¢ va 4 bang cac biéu thic pht hop.
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“Gia st v6i s nguyén k > < nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@A) $las, #laP(k+1) Olag, #laP(j+1) (©Olad, #laP(k+1) (D) Olad, €laP(j+1)
Cau 33. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap = =20y, 1—a,—o (n>2)
a1=1,a, =2

Gia tri ctia argps la bao nhiéu?
(A) 6067 —6067 (© 6071 (D) —6071

Cau 34. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap =4a,1—3a,_35 (n>3)
ap — 0,a1 = 2,&2 =4

Gia tri cua ag la bao nhiéu?
A) 340 468 (©) 832 (D) 398

Cau 35. Hay chon phét biéu ding vé ching minh sau.

Cho P(n) 1a phat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding véi moi s6 nguyén khong am n. Gia st
P(k) dtng vdéi s6 nguyén khong am k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé ctia déng thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) dung vdi moi sb nguyén khong am 7.

(A) Khong c6 gi sai trong chiing minh nay

Chung minh nay sai boi vi khong c6 truong hop co sd

(C) Chitng minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thiic trong budc quy nap
Chirng minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap la sai

Cau 36. Gia st thoi gian chay ctia mot thuat todn nao dé dugc cho béi hé thic truy héi T(n) = 2T(n/3) + O(1).
Chon déanh gia t6t nhat vé do ting cta T(n) theo ky hiéu O-16n.

@) O(n'*8:?) o(1) © O(n) @) O(logn)

Cau 37. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong trudong hgp xau nhat ctia doan gia ma sau 1a?

fori:=1tondo
ji=2
while j < ndo
ji=j
a:=a+j

Hay chon déanh gia tot nhat c6 thé.
® o(m) O(nlogn) © O(nlogn) © on)

Cau 38. Sap xép cac tap hop sau sao cho méi tap 1a tp con cta tap tiép theo.
O(n® +1logn),0((logn)"),0(7),0(V2eslogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay chon dap an dung.
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(&) O(7),0(log(n) —loglog(n)), O(v2°81%8), O(n* +log n), O(n*log n), O((log n)"), O(3")
O(7),0(v28'98™), O(log(n) — loglog(n)), O(n*log n),O(n* + logn), O((logn)"), O(3")
(© O(7),0(v2'8'8™), O(log(n) — loglog(n)), O(n* +log n), O(n* log n), 0(3"), O((log n)")
D) O(7),0(V2"8e), O(log(n) — loglog(n)), O(n* +logn), O(n*log n),O((log )"), O(3")

Cau 39. Gia st m > 2van > 11ahai sé nguyén. Thoi gian chay trong truong hgp xau nhét ctia doan gia ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.

@) O(m) O(m - n) (© O(m+n) (D) O(n)
Cau 40. Day Fibonacci { f,} la day dugc dinh nghia mét cach dé quy nhusau: fo =0, fi =1, va fy = fr1+ fr»
(¢ > 2). Ta cling goi f; 1a s6 Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mét day A[l...n] c6 do dain = f, véi
¢ > 0 nao d6. Thai gian chay trong trudng hgp xau nhét ctia thuat toan FIBMERGESORT 1a?

MERGE(A[L...n|,m):
{(Trén hai mng A[1...m] va Alm+1...n]))
ir=1Lj=m+1
fork:=1tondo
if j > n then
Blk] :=Ali];i:==i+1

FIBMERGESORT(A[1...n]):
((S3p xép trén day A[1...n], vdin = f;))

iftn>1 ) . o else if i > m then
m:= fy_1 {(Tdch thanh hai mang con)) Bl := A[j];j:=j+1
FIBMERGESORT(A[L...m]) ((Dé quy)) e )=

else if A[i] < A[j] then
Blk] := Ali];i:=i+1
else
Blk] :=Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

FIBMERGESORT(A[m +1...n]) (Dé quy))
MERGE(A[1...n|,m) {(Trén hai mang con))

Hay chon danh gia t6t nhat c6 thé.

@) O(flog?t) O(Lfe) (© O(flog?) D) O(¢?)
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01.(B)
02.(C)
03.(A)
04.D)
05.(A)

DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500

Mon thi: Toan roi rac

S6 tin chi: 4

KIEM TRA GIUA KY
HOC KY HE, NAM HOC 2024-2025

Dé sb: 041

Thoi gian: 50 phit (khong ké thoi gian phat dé)

DAP AN

18.(C)
19.(C)

21.(D)
0

e

B
35.(B)

36.(A)
37.
38.(C)
39.(C)
40.

,ngay ... thing ...nim

Nguoi lam dap an

Hoang Anh Duc
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dé sb: 042
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st bién x xac dinh trén mién D. Phat biéu nao sau day la sai?

@) (Vx P(x)) V (VxQ(x)) = Vx (P(x) VQ(x)) =T Vx (P(x) v Q(x)) # (Vx P(x)) V (Vx Q(x))

© Vx (P(x) AQ(x)) = (Vx P(x)) A (Vx Q(x)) @) Vx (P(x) V Q(x)) = (Va P(x)) V (VxQ(x)) = T
Cau 02. Gia st bién x xdc dinh trén mién D nao d6. Phat biéu nao sau day la ding?

@) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)

Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung

Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
(D) Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)

Cau 03. Mot bin do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho truée cho méi quéc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6i1 < i < n,goiX; laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong véi viéc tim mot cdch té mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xi V —|X]> N (—\Xl‘ V X]) /\ (Xl‘ A —\X]) \% (‘!Xl' A X])

(i,j): Ci va C; ké nhau (i,): Ci va C; ké nhau
© /\ (Xl \ X]) A <_'X1' \ _'X]) @ /\ (Xl — _|X]) A\ (_‘Xi — X])
(i, ): C; va Cj ké nhau (i,j): Ci va Cj ké nhau

Cau 04. Néu nhu ban muén chiing minh ménh dé

“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a s6 nguyén chan”

bang cach ching minh truc tiép thi ban sé can gia thiét diéu gi trong chitng minh ctia ban?
@ n+4=2k+1véikeZ ®n+3=2k+1véikeZ
©n+4=2kvéikeZ D) n+3=2kvéikeZ

Cau 05. V6i cac s6 thuc x va y, s6 y dugce goi 1a nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muon ching minh rang “moi so thuc ¢6 nghich dado cong”. Trong truong hop nay, nhirng lugng tir nao cho x va y
can dugc hiéu ngam & day?
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(A) 3xVy, trong d6 x va y xac dinh trén tap s6 thuc R
Vx Vy, trong d6 x va y xac dinh trén tap s6 thuc R
(©) Ix Jy, trong d6 x va y xac dinh trén tap s6 thuc R
(D) Vx Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Cau 06. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) cia x néu xy = 1.
Biéu thitc nao sau day thé hién rang “Moi s6 thuc khac khong c6 mét nghich ddo nhan”?

@) Vx ((x #0) = Fy (xy = 1)) ® 3x((x #0) =y (xy = 1))

© Vx((x #0) = Vy (xy = 1)) D@ 3x ((x #0) = Vy (xy = 1))

Cau 07. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban cta y”. Hay chon biéu thitc tuong duong v6i ménh dé “Cé chinh xac mot sinh vién
1a ban ctia Tuan”.

(A) 3xVy (P(x, Tudn) — ((y # x) — —P(y, Tuan))) Jx P(x, Tuan)

(© IxVy (P(x,Tuén) A ((y # x) — —P(y, Tun))) (D) 3xVy (P(x, Tudn) A ~P(y, Tuan))

Cau 08. Cho p, g, var la cdic ménh dé sau:

p = “Tau dén mudn.”
g = “Gidm doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén diing gid hodc giam ddc dén muodn thi Tuin dén cong ty trude gidm doc.”

@ (pAg)Vy ® (pAg)—q ©r— (=pV—q) ©) ~(pAg) —r

Cau 09. Trong rat nhiéu ngon ngi 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong tng thong qua
cac 6 1 va 0. Vi du nhu, trong Python, cd 0 == False va 1l == True déu c6 gia tri True. Do d0, trén thuc té, ching
ta c6 thé thuc hién cac phép toan sb hoc (cong, trir, nhan, chia) véi cac gid tri chan ly! Thém vao dé, trong rat nhiéu
ngon ngtt 1ap trinh (bao gém Python), bat ky thit gi khac False (hay noi cach khac, bat ky thu gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thyc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False tuwong ting lan luot véi 1 (hodc bat
cu thu gi khéc 0) va 0.

Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) xAyAz B xdydz ©xVyvz (D) ~(x Ay Az)

Cau10. O mot hon ddo trong truyén cd tich, moi cu dan trén dao hodc 1a ludn néi that hoac 1a luén néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

¢ Alice néi: “Chinh xdc mot trong hai ngudi chiing t6i luén néi déi.”
¢ Peter noéi: “Alice luén noi that.”
Ai ludn néi that va ai ludén néi déi?
(A) Alice néi that va Peter n6i doi Ca Alice va Peter déu néi dbi
(C) Peter ndi that va Alice néi dbi (D) Ca Alice va Peter déu néi that
Cau 11. Gié st mién xac dinh ctia cc bién la tap hgp tat cd moi sinh vién trong 16p. Tudn la mét sinh vién trong 16p.

Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong véi ménh dé “Co it nhét hai sinh vién 1a
ban ctia Tudn”.
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() 3xTy (P(x, Tudn) A P(y, Tudn) A x # )

JxTy (P(x, Tudn) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

(©) IxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z,Tudn) — (z =y Vz = x)))
(D) IxTy (P(x, Tudn) A P(y, Tudn))

Cau 12. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) Vx (P(x) <> Q(x)) = Vx P(x) > Vx Q(x)
Ix (P(x) AQ(x)) = Ix P(x) A Ix Q(x)
(© 3x (P(x) V Q(x)) = Ix P(x) V Ix Q(x)

Khong c6 phat biéu nao trong ba phat biéu con lai 1a ding

Cau 13. Gia st ban mudn chitng minh phat biéu “V&i moi s6 thuc x, néu x2 — 6x +5 > 0 thi x > 5 hodc x < 17
bang phuong phap chitng minh phan ddo. Nhu vay ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can chitng minh 1a gi?

@ Gia thiét: x > 5 hodc x < 1; Piéu can ching minh: x2—6x+5>0

Gia thiét: x> — 6x + 5 > 0; Diéu can ching minh: x > 5hoacx <1

(C) Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2 — 6x +5 > 0

Gia thiét: x < 5va x > 1; Biéu can ching minh: x> —6x+5<0
Cau 14. Goi P(x,y) la vi tir “x choi pickleball véi y”, trong d6 cac bién x va y xac dinh trén tap hop tat ca moi nguoi.
Gia st khong ai choi pickleball v6i chinh minh. Ménh dé nao sau day tuong duong véi “Cé it nhat ba ngudi choi
pickleball”? Gia st cac bién trong méi ménh dé déu xac dinh trén tap hop tat c& moi nguoi.

@A) 3xTy3z (P(x,y) AP(x,2) A (y # 2)) dx3Jy3z (P(x,y) AP(x,2) A (y = z))

(© IxIyIz (P(x,y) AP(x,2) A (x = 2)) (D) 3xTyVz (P(x,y) AP(x,2) A (y # 2))

Cau 15. Sau day 1a mot chiing minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé chiing minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Do6i xung) 2)
S14+2=2+1 (Cong theo vé (1) va (2)) (3)
<& 3=3. (4)

Do (4) dung, nén (1) cing dung.

(A) Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai ching minh

Chuing minh nay 1a sai vi khong thé ly luan rang (3) va (4) la twong duong
(C) Chiing minh nay la sai vi khong thé 1y luan rang (2) va (3) 1a tuong duong
(D) Chiing minh nay 1a sai vi khong thé 1y luan rang (1) va (2) la tuong duong

Cau 16. Biéu thic nao 1a sai?
@ o C {2} ®) © € {2} ©oecw DoCo

Cau 17. Co6 bao nhiéu tap hgp khac nhau dugc liét ké dudi day?
0,{0}, {{2}}, {{2}. {2} }
@1 3 ©4 @2

Cau 18. Cap s6 cong {a,} c6 a; = 5 va ayg = 32. Tong 10 s6 hang dau tién ctia cip sb cong nay 1a bao nhiéu?

@) 170 195 (© 165 (D) 185
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Cau 19. Cho cacham f : R — R théa man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuc sy
tang). Phat biéu nao sau day la dung?
(A) f khong nhat thiét 1a don dnh va khong nhat thiét 1a toan anh
f 1a don anh nhung khong nhat thiét la toan anh
(©) f la don anh va dong thdi 1a toan anh
(D) f khong nhét thiét 1a don dnh nhung phai la toan anh
Cau20. Taphop S = Z N {x € R | x?292* — 4x2022 4 2x2 — 8 < 0} ¢6 bao nhiéu tap con thurc sy?
@) 37 32 (©) 28 (D) 31
Cau 21. Daya, =5,8,13,20,29,40,53,... (n > 1) thdéa man hé thuc truy hoi nao trong s cac hé thic sau?

@A) a,=a,1+n%a; =5 ® a,=a, 1+n,a=>5
@an:an_1+2n—1,a1:5 @an:an_1+3n,a1:5

Cau 22. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho céc tép hofp A, B bat ky. Chon phét biéu diing trong s cac phét biéu sau.

&) P(A)\P(B) C P(A\B) 7>A><B)c7>( ) x P(B)

@PA\B gP( )\ P(B) D) P(A B) C P(A x B)

Cau 23. Gia tri ctia biéu thic sau 1a?

NIE
@) 101 102 (© 103 (D) 100

Cau 24. Cho quan hé R trong tap s6 nguyén Z dinh nghia nhu sau: Véi cac s nguyén a,b € Z, aRb khi va chi khi
|a — b| < 1. Chon phat biéu ding vé quan hé R.

(A) R khéng la quan hé tuong duong vi né khong théa man tinh chat déi xing

R khéng la quan hé twong duong vi n6 khong théa man tinh chat phan xa

R 1a quan hé tuong duong

R khong la quan hé tuong duong vi n6 khong thoa man tinh chat bac cau

i ME

Cau25. Cho A= {x|x € Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hgp A va B trong sb cac phat biéu sau.

AMBCA Ca ba phat biéu khéac déu sai

(©) A la tap hitu han D ACA

n
Cau 26. Hay chon phat biéu diing vé ching minh sau ctia ménh dé “Véi moi s6 tu nhién n, ) °2' = 2"*! — 1”7 bing

i=0
quy nap.
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i=0

i=0
P(0) dung.

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

no R
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (5)
= ok2_1q, (Bién d6i dai s6) (6)

(A) Chiing minh nay 1a sai vi dang thic (5) khong chinh xac
Chiing minh nay la sai vi gia thiét quy nap khong chinh xac

(C) Khéng c¢6 gi sai trong chirng minh nay
@ Chung minh nay la sai vi & budc cd sd phai chiung minh P(1) diung

Cau 27. Tap hop S ¢6 chira cac chudi nhi phan dugc dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)

* Budc dé quy: Néu chudi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc cd s6 va mot lan ap dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?

@) 0101 ® 0 ©1

Cau 28. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 — 3a,_3 (n>3)
ay=0,a1 =2,ap =4

Gia tri ctia ag la bao nhiéu?
(A) 398 340 (©) 468

Cau 29. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ap =2a,_1+3a,—2 (n>2)
a1 = 2, a) = 6

Cong thitc nao sau day la cong thitc tuong minh cho cac s6 hang cia day {a, }?

Aa,=2-3"1Tmn>1) ®a,=3-2"1mn>2 ©a,=3-2""1m>1)
Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

Ay = —2ay1—ay—p (n>2)
a = 1, ay = 2

Gia tri ctia a»gps5 la bao nhiéu?

@A) —6071 6067 (© 6071

(D) 01

(D) 832

D) a, =2-3""1(n>2)

(D) —6067
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Cau 31. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € Z | n*> = 4k + 1v6ik € Z nao d6} 6 phan tir nhod
nhét

Theo Tién dé “Tinh chat sap thu ty tot”, tip A = {n € N | n> = 4k + 2 v6i k € N nao d6} 6 phan tir nhd
nhat

(C) Theo Tién dé “Tinh chat sap thi tu tot”, tap A = {n € N | n> = 4k + 1 v6i k € N nao d6} c6 phan ti nhod
nhat

(D) Theo Tién dé “Tinh chat sap thit tu t6t”, tap A = {n € Z | n> = 4k +2 v6i k € Z nao d6} c6 phan tir nhd
nhat

Cau 32. Phuong an nao sau day khong thé sir dung dé chiig minh rang mot phat biéu P(n) ding véi moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) va P(1) 1a ding. Tiép d6, ta chiing minh P(k) — P(k + 2) ding véi moi s6
nguyén k > 0
Dau tién ta chitng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép d6, gia thiét P(k) ding véi sé nguyén k > 0 nao dé va chiig minh
P(k+1) cing dung
(D) Déu tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0

Cau 33. Hay chon phat biéu ding vé chiing minh sau.

Cho P(n) la phéat biéu “n + 1 = n 4 2”. Ta ching minh P(n) ding vdi moi s6 nguyén khong am n. Gia su
P(k) dtng vdi s6 nguyén khong &m k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé cla dzfmg thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi ta khong thé thém 1 vao ca hai vé ctia dang thiic trong budc quy nap
Chiing minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap la sai

(C) Khéng c6 gi sai trong chirng minh nay

@ Chung minh nay sai boi vi khong c6 truong hop co s

Cau 34. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién 7, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) 1a phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvdy,5-1 -5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5) — (5(k—1) — 5) (Bién d6i dai sb) )
=2(0)—-0 (Gia thiét quy nap) (8)
=0 9

Do d6, theo nguyén ly quy nap manh, ménh dé “Vn € IN P(n)” ding.

(A) Chiing minh nay sai vi gia thiét quy nap khong chinh xac

Chting minh nay sai vi dang thtic (7) & buéc quy nap khong chinh xac

(C) Chiting minh nay sai vi & budc co s& phai ching minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
Chitng minh nay sai vi & budc co s phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
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Cau 35. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =max{a, >+ a,_3,a, 1} (n>23)
ap=0,a1 =1,ap =3,a3 =4
Gia tri ctia a7 la bao nhiéu?

@8 ® 7 ©11 D) 10

Cau 36. Ham COMPUTESUM sau c6 dau vao la mot s nguyén duong 1 va sé tr lai gia tri cta ) (i + 2)i2.
i=1

COMPUTESUM (n):
if n =1 then
return 3
y := COMPUTESUM(n — 1)
return <

Can thay ¢ bang biéu thitc nao dé COMPUTESUM(n) tré lai két qua mong muén?
@ y+(n+2)n? ®y © (y+2)y* @ y+n

Cau 37. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.

(1.5)", 1'%, (nlogn)?, v/nlog(n*),10", (n!)?,n* + n*®

Hay chon dap an dung.
@) Virlog(n?), (1log n)®, n™, u%® + 1, (15)",10", (n!)?
(nlogn)?, v/log(n), 1% + n%, wl®, (15)7, 107" (n!)?
(© ﬁlog(mi),(mlogn)i,nzz—&—nii 122 10", (1.5)", (n')i
(D) V/nlog(n?), (nlogn) +n ,(1.5)",10", (n!)

Cau 38. Cho hé thuc truy héi c6 dang f(n) = af(n/b) + cn trong d6 n = b* véik € Z* nao dé,a,b € Z,a > 1va
b>1,cdeR,c>0vad>0.Gidst f(1) = 1. Gid st cdc muc trong cdy dé quy dugc danh sb 1an lugt theo thit tu
0,1,...,L tt mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 14 (chi c6 cac nut ting véi f(1)). Gid tri cua L 1a?

@) log, n (© log, n (D) b*

Cau 39. Cho hé thic truy hoi c6 dangf( ) = af(n/b) cn trong d6n = bF véik € Z* nao ds,a,b € Z,a > 1
vab>1,¢,d€eR,c>0vad>00 day y nghia cua so a trong cdy dé quy (recursion tree) tuong ung ctia hé thuc la
gi?

(A) S6 niit con ctia méi nt trong ctia cay dé quy

Lugng cong viéc thuc hién 6 moéi ntit cua cay dé quy

(C©) Lugng cong viéc thuc hién & méi muc ctia cdy dé quy

(D) Tong sb niit & tirg miic ctia cay dé quy

Cau 40. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x du 16n. (Nghia 1a, ton tai xo € R sao cho

f(x)
g(x )#0V01m01x>x0)Neu3}gI(}og .

@ f(x)1a @(g(x)) ®) g(x) 1a O(f(x)) © f(x)lao(g(x)) D) f(x)1a O(g(x))

= oo thi két ludn nao sau day la dung?
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
- 000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 DPé sb: 043
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Sau day la mot ching minh truc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dung vé ching minh nay.

1=2 (DPiéu phai chitng minh) (1)
s2=1 (Ddi xing) )
S142=2+1 (Cong theo vé (1) va (2)) (3)
< 3=23. 4)

Do (4) dung, nén (1) cing dung.

@ Chiing minh nay 1a sai vi khong thé ly luan ré“mg (3) va (4) la twong duong
Chiing minh nay 1a sai vi khong thé bat dau tir diéu phai chitng minh

(C) Chiing minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la tuong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (1) va (2) 1a twong duong

Cau 02. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién r?mg “voi
hai s bat ky, néu sb thi nhat 1a mot s duong va s6 thit hai 16n hon s6 tha nhét, thi s6 tha hai cung la mot sO
duong”?

@A) Ym3In ((m > 0) — (n>0)) B) VmVn ((m > 0) A (n > m))

© Vm3n((m>0) = ((n>0)A(n>m))) (D) Ym¥n (((m > 0) A (n > m)) — (n>0))

Cau 03. Voi cac s6 thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muén ching minh réng “moi sb thuc c6 nghich dao cong”. Trong truong hop nay, nhirng lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3xVy, trong d6 x va y xac dinh trén tap sb thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(C) Vx Jy, trong d6 x va y xac dinh trén tap sé thuc R

Vx Vy, trong d6 x va y xéac dinh trén tap s6 thuc R

Cau 04. Mot bin do (map) M 1a mot tap hop gom n qubc gia Cy, . .., Cy, cling véi mo ta vé qubc gia C; nao ké véi
quéc gia Cjnao, v&i 1 < i,j < n. MOt cich t6 mau khé thi véi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c¢6 cing mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi véi 2 mau den va trang.)

Cho hai mau den va trfing. V6i1 < i < n,goi X; laménh dé “Qudc gia C; dugc to béng mau den trong ban do M”.
Biéu thitc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

Trang 1/8 - Ma dé thi 043




(Chi y: Trong Toén i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach té mau kha thi cho M
tuong duong vdi viéc tim mot cdch té mau (coloring) cho do thi d6 sao cho khong c6 hai dinh ké nhau nao c6 cting
mau. Tuy nhién, cau héi nay khéng yéu cau kién thirc vé do thi.)

@ /\ (Xl' N —|X]> vV (—\X,‘ N X]) /\ (Xi V —|X]) VAN (—|Xl' V X]>

(i, j): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau
© A XK= XA (X = X)) ©) A (VXA (XY SX))
(i, j): Ci va C;j ké nhau (i,j): Ci va Cj ké nhau

Cau 05. Gia st mién xac dinh ctia cac bién 1a tap hop tat cd moi sinh vién trong 16p. Tudn 1a mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tuén))

Jx3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z, Tudn) — (z=y Vz = x)))

(©) 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

JxTy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))

Cau 06. O mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbéng trén ddo.

e Alice néi: “It nhat mot trong hai ngudi chung t6i ludén noéi déi”

Ai ludn néi that va ai ludén néi déi?

@ Ca Alice va Peter déu néi that Alice néi that va Peter néi doi
(C) Ca Alice va Peter déu néi d6i (D) Peter néi that va Alice néi déi

Cau 07. Gié st bién x xac dinh trén mién D nao do. Phét biéu nao sau day la ding?
@) vx (P <—>Q( )) = VxP(x) <> Vx Q(x)
3x (P(x) vV Q(x)) = 3x P(x) v 3x Q(x)

(© Khong co phét biéu nao trong ba phat biéu con lai la ding

(D) Fx (P(x) AQ(x)) = 3x P(x) A 3x Q(x)
Cau 08. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x la ban cta y”. Hay chon biéu thirc tuong duong véi ménh dé “Co6 chinh xac mot sinh vién
la ban ctia Tuan”.

(&) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén))) JxVy (P(x, Tuhn) A —P(y, Tudn))
(© InVy (P(x, Tuén) — ((y # x) — —P(y,Tuén))) (D) 3x P(x, Tun)
Cau 09. Gia st bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day 1a ding?

@A) Vx (P(x) v Q(x)) = Vx P(x) V Vx Q(x)
Khéng c6 phét biéu nao trong ba phat biéu con lai la ding

Vx x) A Q(x)) = Vx P(x) A Vx Q(x)
Vx( ( x) = Q(x)) = Vx P(x) — Vx Q(x)

Cau 10. O mot hon dao trong truyén 6 tich, méi cu dan trén dao hodc la ludn néi that hodc 1a ludn néi doi. Alice va
Peter 1a hai cu dan sbng trén ddo.

¢ Alice néi: “Chinh xdc mét trong hai nguoi chung toi luén noéi déi”

e Peter noéi: “Alice ludn noi that.”

Ai luén néi that va ai ludén néi déi?

(A) Alice néi that va Peter n6i doi Ca Alice va Peter déu néi déi
(C) Peter néi that va Alice néi dbi (D) Ca Alice va Peter déu néi that

Cau 11. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
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@) vx (P(x) VQ(x)) = (VxP(x)) V (YxQ(x)) = T Vx (P(x) v Q(x)) # (Vx P(x)) V (Vx Q(x))
© (VxP(x)) V (Vx Q(x)) = Vx (P(x) VQ(x)) =T (D) Vx (P(x) A Q(x)) = (Vx P(x)) A (Vx Q(x))

Cau 12. Gid st ban mudn chiing minh ménh dé sau:

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”
Phat biéu nao sau day la dung?
(A) Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh ménh dé phan dao
Ménh dé da cho 1a dung va c6 thé dugc chiing minh dé nhat bang cach ching minh tryc tiép
@ Ménh dé da cho 1a sai bdi vi tdn tai mot phan vi du cho ménh dé do
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chitng minh phan ching
Cau 13. V&i mot sb thuc x bat ky, mot sb thuc y duoc goi la nghich ddo nhin (multiplicative inverse) cta x néu xy = 1.
Biéu thitc ndo sau day thé hién rang “Moi s6 thuc khac khong c6 mot nghich ddo nhan”?
@) Vx ((x #0) = 3y (xy = 1)) ® Va ((x #0) = Yy (xy = 1))
©3x((x #£0) = Jy (xy = 1)) @ 3 ((x #£0) = ¥y (xy =1))

Cau 14. Cho p, g, va r 1a cdc ménh dé sau:

p = “Tau dén mudn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thitc logic mo6 ta ménh dé phtc hgp sau:

“Néu tau dén dung gid hodc giam doc dén muodn thi Tuin dén cong ty trude gidm doc.”

@ ~(prg) —r ® (prg) =4 ©r = (=pV—q) @ (pra)va
Cau 15. Trong rat nhiéu ngdn ngt 1ap trinh, cc gid tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs61va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay néi cach khac, bat ky thir gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thiic lién quan dén diéu kién, vi du nhu if 2 then X else Ysé chay va thuc hién X.
Gia st x, y, va z la cac bién Boole trong mot ngdn ngir 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat
ct thu gi khéac 0) va 0.
Biéu thic 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

@A) ~(x Ay Az) B xdydz © xAyAz D) xVyVz
Cau 16. Daya, =5,8,13,20,29,40,53,... (n > 1) thdéa man hé thuc truy hoi nao trong sb cac hé thuc sau?

@A) ay =a, 1+3n,a, =5 B a,=a, 1+n%a, =5

@an:an_1+2n—1,a1:5 @an:an_1+n,a1:5
Cau 17. Cho cAp sd nhan {a, } v6ia; = 4 va cong boi g = 3. Téng 5 sd hang dau tién cta cip s6 nhan nay la bao
nhiéu?

(A) 484 1044 (© 1210 (D) 500
Cau 18. Cap s6 cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién cta cip s6 cong nay la bao nhiéu?

@A) 170 195 (© 165 (D) 185

Cau 19. Tinh gia tri cta biéu thic:
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(A) 43750 43800 (C) 44200 (D) 42525

Cau 20. Cho quanhé f C A x Bdinhnghiabdi f = {(n,+/|n|) | n € AN \/|n| € B} trong d6 A, B la cac tap con
ctia tap sb thuc R. Trong céc trudng hgp nao sau day thi f 1a mot ham tir A dén B?

M A=B=N BA=B=2Z ©A=B=Q D A=B=R
Cau2l. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} ¢ bao nhiéu tap con thurc su?

@) 37 B) 31 © 32 (D) 28

Cau 22. Chocicquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C
g
® ®
Hinh 1: Cac quan hé f va g.
Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f la don dnh va la toan anh g o f khong la toan dnh va khong 1a don anh
(©) g o f la toan anh nhung khong la don anh (D) g o f 1a don anh nhung khong 1a toan dnh

Cau 23. Cap s6 cong {a,} c6 a; = 7 va ag = 17. Cong sai ctia cap s6 cong nay la bao nhiéu?
@2 3 ©4 @1

Cau 24. C6 bao nhiéu tap hgp khac nhau dugc liét ké dudi day?

{0,{2}, {{2}}, {{2}, {2} }}
@3 2 ©1 (D) 4
Cau 25. Biéu thirc nao la sai?

ADeo B © € {0} ©ocCco (D) @ C {®}

Cau 26. Hay chon phat biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién 7, ta ¢6
5n —5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.
* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao d6, P(j) dung v6imoi j € N théaman1 < j < k. Ta

ching minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5)— (5(k—1) —5) (Bién d6i dai s6) 5)
2(0)—-0 (Gia thiét quy nap) (6)
0

@)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.
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(A) Chiing minh nay sai vi & budc co s& phai chiing minh ca P(1) va P(2) diing, nhung P(2) lai la ménh dé sai
Chiing minh nay sai vi gia thiét quy nap khong chinh xac

(C) Chitng minh nay sai vi dang thic (5) & budc quy nap khong chinh xac

(D) Chitng minh nay sai vi & buéc co s§ phéi chiing minh ca P(0) va P(1) diing, nhung P(0) lai 1a ménh dé sai

Cau 27. Céc s6 hang cia day {a,} dugc dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1—3a,_3 (n>3)
ap = 0,a1 = 2,&2 =4

Gia tri ctia a6 la bao nhiéu?
(@A) 398 468 (© 832 (D) 340

Céu 28. Tap hop S c6 chita cac chudi nhi phan duge dinh nghia mét cach dé quy nhu sau:

* Budc co s6: Chudi rong A € S. (Chubi réng la mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc cd s6 va mot lan &p dung bude dé quy, cac chudi nhi phan nao sau day chac chan thudc S?
@) 0101 01 ©0 D)1
n
Cau 29. Hay chon phat biéu dung Ve chiing minh sau ctia ménh dé “Véi moi s6 tu nhién #, Z 2f =l _ 1~ béng

quy nap. =0

n . IS
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

O .
* Budc co sé: Ta ching minh P(0) dung. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

* Budc quy nap: Gia st P(k) ding véi s6 tu nhién k € N nao d6, nghiala 20 4 --- +2F = 2k¥1 1. Ta
chiing minh P(k + 1) ding, nghia 1a chiing minh 20 + - - - 4 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 ook oktl _ okt2 g 8)
Thém —2%*1 vao ca hai vé ctia (8), ta ¢6
20 4ok —oktl g 9
Theo gia thiét quy nap, (9) ding, va do d6 (8) ciing diing. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay 1a sai vi & budc quy nap khong thé xut phat tir P(k + 1) va di ching minh P(k)
Chitng minh nay la sai vi & buéc quy nap phai gia thiét P(k) ding véi s6 nguyén k > 0 nao d6
(C) Chiing minh nay la sai vi & budc co s& phai chiing minh P(1) ding

(D) Khong c6 gi sai trong chiing minh nay

Cau 30. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, = max{a, >+ ay,_3,a,-1} (n>23)
ap=0,a1 =1,ap =3,a3 =4

Gia tri ctia ay la bao nhiéu?
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@7 ®) 11 © 8 (D) 10

Cau 31. Gia st toi da thly mot cudce diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Con ngya dau tién c6 mau trang

Con ngua cubi cling c6 mau trang

© It nhat mét con ngua cé mau tréng

(D) Ca hai con ngua dau tién va cudi ciing c6 mau trang

Cau 32. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co sd, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong 4n diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chitng minh trong budc quy nap bang cach thay cac ky tu > va 4 bang cac biéu thitc phu hop.

“Gid st v6i s6 nguyén k > <> nao do, P(j) ding v6i moi j théa man 4 < j < k. Ta chiing minh ¢ ding.”
@) $1as, #1aPlk+1) 128, #1aP(j+1) (© Olad, #laP(k+1) (D) Olad, #1aP(j+1)

Cau 33. Hay chon phat biéu duing vé chirng minh sau.

Cho P(n) 1a phét biéu “n + 1 = n +2”. Ta chiing minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding véi s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 = k+ 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai bdi vi ta khong thé thém 1 vao ca hai vé ctia dang thtic trong budc quy nap
Chiing minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap la sai
(C) Khéng 6 gi sai trong chirng minh nay
Chung minh nay sai boi vi khong c6 truong hop co s
Cau 34. Phuong an nao sau day khong thé sit dung dé chiing minh rang mot phat biéu P(n) ding v6i moi s6
nguyén khong am n?
(A) Dau tién ta chiing minh P(0) dung. Tiép do, gia thiét P(k) ding véi s6 nguyén k > 0 nao d6 va chiing minh
P(k+1) cing dung
Dau tién ta chitng minh P(0) ding. Tiép do, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
(C©) Dau tién ta chiing minh P(0) va P(1) 1a dung. Tiép do, ta chiing minh P(k) — P(k + 2) ding véi moi sb
nguyénk > 0
(D) Déu tién ta chiing minh P(0) dung. Tiép d6, ta chiing minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0

Cau 35. Céc s6 hang cia day {a, } duge dinh nghia mot cach dé quy nhu sau:

Ay = —20,_1 —ap— (n>2)
a) = 1, ay = 2

Gia tri ctia argps la bao nhiéu?
@) 6071 —6071 (© 6067 (D) —6067

Cau 36. Sép xép cac ham sau trong mot danh sach sao cho mo6i ham 1a O-16n ctia ham tiép theo.
(1.5)", 1'%, (nlogn)?, v/nlog(n*),10", (n!)?,n* + n®®

Hay chon dap an dung.
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@ Vislog(n2), (n1og m)% 1%+ 17,118, 107, (15)", (o)
®) V/nlog(n2), (nlog n)*, 1 + %%, n'%, (1.5)",10", ()?
ﬁlog<n2>,<nlogn>3, 0% + 1%, (15)",10", (n)
(D) (nlogn)?, v/mlog(n?), n® +n%, n1®, (15)",10", (n)

Cau 37. Gia st n 1a mot s6 nguyén duong. Thoi gian chay trong truong hgp xau nhat ctia doan gia ma sau 1a?

j=

whlle]<ndo
ji=0]
a:=a+j

Hay chon déanh gia tot nhat c6 thé.
® o(m) O(nlogn) © O(nlogn) © on)

Cau 38. Doan gia ma sau co dau vao 1a mot day ay,ap,...,a, gém nsd nguyén va mot sb nguyén Xx.

fori:=1to10do
if a; < x then
return True
return False

Hay chon déanh gia t6t nhat c6 thé vé thai gian chay trong trudng hgp xau nhat ctia doan gia ma trén.

@) O(n) O(n?) © o) @ o(1)
Cau 39. Cho hé thuc truy hdi ¢6 dang f(n) = 5f(n/2) + n?. Theo Dinh Iy thy (Master Theorem) thi ddnh gia nao sau
day 1a chinh xac nhat?

(A) Khong ap dung dugc Dinh ly thg v6i hé thic da cho

f(n) =0O(n
f(n) = O(n*%)
©) f(n) = O(nlogn)
Cau 40. Cho hé thuc truy héi c6 dang f(n) = af(n/b) + cn trong d6 n = b* véik € Z* nao dé,a,b € Z,a > 1va

b>1,cdeR,c>0vad>0.Gidstk f(1) = 1. Gid st cdc mic trong cdy dé quy dugc danh sb 1an lugt theo thit tu
0,1,...,L tt mic gbc (chi c6 mot nit ing véi f(n)) dén mirc 14 (chi c6 cac nut ting véi f(1)). Gid tri cua L 1a?

@) log, n log, n © v (D) a*
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 bé s6: 044
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/8 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Gia st cac bién trong ménh dé déu xac dinh trén tap sb thuc. Ménh dé nao sau day thé hién rfang “voi
hai s bat ky, néu s6 thir nhat 1a mot sé duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cing 1a mot s6
duong”?

@A) YmVn ((m > 0) A (n > m)) B) Vm 3n ((m > 0) — (n > 0))

© VmVn (((m>0)A(n>m)) — (n>0)) (D) Vm 3n ((m > 0) — ((n > 0) A (n > m)))

Cau 02. Gia sit mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia stt P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thiic tuong duong véi ménh dé “Co it nhat hai sinh vién la
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A Vz( (z,Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tuan) A x y AVz(P(z,Tudn) = (z =y Vz = x)))
(©) 3x3y (P(x, Tudn) A P(y, Tudn) A x # y)

JxTy (P(x, Tudn) A P(y, Tuan))

Cau 03. Néu nhu ban mudn chiing minh ménh dé
“V&i moi n € Z, néu n + 3 1a s6 nguyén 1é thi n + 4 1a sé nguyén chan”

bang cach chitng minh truc tiép thi ban sé can gia thiét diéu gi trong chirng minh ctia ban?
A n+3=2k+1v6ikeZ ®n+4=2k+1véikeZ
©n+3=2kvéikeZ D) n+4=2kvéikeZ

Cau 04. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét dting vé ching minh nay.

1=2 (Piéu phai chitng minh) 1)
&2=1 (Ddi xing) )
S1+2=2+1 (Cong theo vé (1) va (2)) 3)
& 3=3. 4)

Do (4) dung, nén (1) cing dung.

@ Chiing minh nay 1a sai vi khong thé ly luan ré“mg (1) va (2) la twuong duong
Chting minh nay 1a sai vi khong thé 1y luan rang (2) va (3) 1a twong duong
(C) Chitng minh nay 1a sai vi khong thé bat dau tir diéu phai chiing minh

Chting minh nay 1a sai vi khong thé 1y luan rang (3) va (4) 1a tuong duong
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Cau 05. Gia sit ban mudn chitng minh phat biéu “Véi moi s6 thuc x, néu x> — 6x +5 > 0 thi x > 5hodc x < 1”
bang phuong phéap chiing minh phan ddo. Nhu véy ban sé bat dau chiing minh ctia minh véi gia thiét nao va diéu
ban can ching minh la gi?

(A) Gia thiét: x> — 6x + 5 > 0; Diéu can chiing minh: x > 5hodc x < 1

Gia thiét: x < 5va x > 1; Diéu can chiing minh: x2—6x+5<0

(C) Gia thiét: x > 5 hodc x < 1; Diéu can ching minh: x> — 6x +5 > 0

@ Gia thiét: x < 5va x > 1; Diéu can ching minh: x2—6x+5>0

Cau 06. Voi cac sb thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
muédn ching minh ré“mg “moi sb thuc c6 nghich ddo cong”. Trong truong hgp nay, nhiing lugng tir nao cho x va y
can dugc hiéu ngam & day?

(A) 3x Jy, trong d6 x va y xac dinh trén tap s6 thuc R

Vx Jdy, trong do6 x va y xac dinh trén tap s6 thuc R

(©) 3xVy, trong d6 x va y xac dinh trén tap sb thuc R

Vx Yy, trong do6 x va y xac dinh trén tap sO thue R

Cau 07. Vi mot sb thuc x bat ky, mot s6 thuc y duoc goi 1a nghich ddo nhan (multiplicative inverse) ctia x néu xy = 1.
Biéu thirc nao sau day thé hién rfang “Moi s6 thuc khéac khong c6 mot nghich dao nhan”?

@ 3x ((x #0) = Vy (xy = 1)) ®) Vax ((x #0) = Vy (xy = 1))

© 3 ((x#0) = Iy (ry=1)) @ Vx ((x #0) = Iy (xy = 1))

Cau 08. Gia st mién xac dinh ctia cac bién la tap hop tat cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tir “x la ban cta y”. Hay chon biéu thirc tuong duong véi ménh dé “Co6 chinh xac mot sinh vién
la ban cta Tuan”.

(&) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén))) JxVy (P(x, Tuhn) A —P(y, Tudn))

(© vy (P(x, Tuén) — ((y # x) — —P(y,Tuén))) (D) 3x P(x, Tuén)

Cau 09. Gia st bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day 1a ding?
@A) Vx (P(x) vV Q(x)) = Vx P(x) V Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai la ding
(©) Vx (P(x) A Q(x)) = Vx P(x) AVx Q(x)
Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)

Cau 10. Trong rat nhiéu ngdn ngit lap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ting thong qua
cacs6 1va0. Vidunhu, trong Python, ca 0 == Falseval == True déu c6 gid tri True. Do do, trén thuc té, ching
ta c6 thé thuc hién cac phép toan s6 hoc (cOng, trit, nhan, chia) voi cac gia tri chan ly! Thém vao do, trong rat nhiéu
ngon ngit lap trinh (bao gom Python), bat ky thit gi khac False (hay noi cach khac, bat ky thir gi khac 0) déu c6 thé
coi la True khi xét cac biéu thuc lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x, y, va z 1a cac bién Boole trong mot ngon ngtr 1ap trinh ma True va False tuong ting lan luot véi 1 (hodc bat
ct thu gi khéc 0) va 0.

Biéu thirc 16gic ménh dé nao tuong duong voi diéu kién trong ci phdp if x + y + z - x*y - x*z - y*z +
X*y*z .. .7

A xoyoz B xAyAz © ~(xAyAz) (D) xVyVz

Cau 11. O mot hon dao trong truyén cd tich, méi cu dan trén dao hoac la ludn néi that hoac 1a luén néi déi. Alice va
Peter 1a hai cu dan séng trén ddo.

e Alice n6i: “It nhat mot trong hai ngudi chiing t6i luén néi déi.”

Ai ludn néi that va ai ludén néi déi?

@ Ca Alice va Peter déu néi that Peter néi that va Alice néi doi
(©) Alice néi that va Peter n6i dbi (D) Ca Alice va Peter déu néi déi
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Cau 12. O mot hon dao trong truyén cd tich, mdi cu dan trén ddo hoac la ludén néi that hodc 1a luon néi ddi. Alice va
Peter la hai cu dan song trén dao.

* Alice n6i: “Chinh xdc mot trong hai ngudi chuing t6i luén néi d6i.”

e Peter néi: “Alice ludn néi that.”

Ai luén néi that va ai ludén néi d6i?
(A) Peter noi that va Alice n6i doi Ca Alice va Peter déu néi that
(C) Ca Alice va Peter déu néi d6i (D) Alice néi that va Peter néi déi

Cau 13. Mot bdn do ( map) M 1a moét tap hop gém n qu6c gia Cy,...,Cy, cung v6i mo ta ve quéc gia C; nao ké véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khé thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho trudc cho méi qudc gia, sao cho khong c6 hai qudc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. V6il <i<mn,goiX;laménh dé “Qudc gia C; dugc to bé“mg mau den trong ban do M”.
Biéu thirc nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M”?

(Chi y: Trong Toan r6i rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong vdi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé cting
mau. Tuy nhién, cdu héi ndy khong yéu cau kién thirc vé do thi.)

@ /\ (Xl‘ N —|X]) V (ﬁXi AN X]) /\ (Xi \ —\X]) A (‘!Xi \ X])

(i,j): i va Cj ké nhau (i,j): Ci va Cj ké nhau
@ /\ (Xi \% X]) A (‘!Xl‘ Vv —|X]) @ /\ (Xl‘ — —|X]) N (—\Xi — X])
(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau

Cau 14. Gia st ban muén chitng minh ménh dé sau:

“V6i moi n € Z, néu n la mot s6 nguyén khong am thin < nd.”
Phét biéu nao sau day la dung?
@ Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé dé
Ménh dé da cho la ding va c6 thé dugc chiing minh dé nhat bang cach chiing minh tryc tiép
(C) Ménh dé da cho la diing va c6 thé dugc ching minh dé nhéat bang cach chiing minh ménh dé phan dao
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chiing minh phan ching

Cau 15. Gid st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la ding?
@A) Vx (P(x) < Q(x)) = Vx P(x) +» Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung
(©) 3x (P(x) V Q(x)) = Ix P(x) V Ix Q(x)
Ix (P(x) AQ(x)) = Ix P(x) A Ix Q(x)

Cau 16. Cho cip s6 nhan {a,} v6i a; = 4 va cong boi g = 3. Téng 5 s6 hang dau tién ctia cAp s6 nhan nay la bao
nhiéu?

(A) 1044 1210 (©) 500 (D) 484
Caul7. Taphop S = Z N {x € R | x292* — 4x2022 4 2x2 — 8 < 0} c6 bao nhiéu tap con thurc sy?

@) 31 (® 28 ©37 D) 32

Cau 18. Gia tri ctia biéu thic sau 1a?
100 2

L

n=0k=n

01 103 100 102
1
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Cau 19. C6 bao nhiéu tdp hop khac nhau duoc liét ké dudi day?

12,{0}, {{2}}, 1o} {2} )}
@3 ®1 ©2 ©4
Cau 20. Cap sb cong {a,} c6 a3 =7 va ag = 17. Cong sai ctia cap sb6 cong nay la bao nhiéu?
@) 4 ®2 ©s3 @1

Cau 21. Tinh gia tri ctia biéu thuc:
50
Y i(i+1)

i=1

(A) 42525 43800 (C) 44200 (D) 43750

Cau 22. Cho quanhé f C A x B dinhnghiabdi f = {(n,\/|n|) | n € AN +/|n| € B} trong d6 A, B la cac tap con
ctia tap s6 thuc R. Trong cac truong hop nao sau day thi f 1a mot ham tir A dén B?

A A=B=R B A=B=N ©A=B=Q D A=B=2Z
Cau 23. Co bao nhiéu tap hop khac nhau duoc liét ké dudi day?
0,{0}, {{2}}, {2}, {0}}
@2 ®3 ©4 ©1
Cau 24. Biéu thic nao la sai?
@ o C {o} B0e? ©ocCo (D) @ € {0}
Cau 25. Cho cacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.

A B B C
8

N

Hinh 1: Cac quan hé f va g.

Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don anh nhung khong 1a toan anh g o f khong la toan anh va khong 1a don anh
(©) go fla don anh va la toan anh (D) g o f 1a toan anh nhung khong 1a don dnh

Cau 26. Céc s6 hang cua day {a,} duge dinh nghia mot cach dé quy nhu sau:

a, = 4a,_1 —3a,_3 (n>3)
ap = 0,a1 = 2,&2 =4

Gia tri ctia ag la bao nhiéu?

@) 832 340 (C) 468 (D) 398
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Cau 27. Céc s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =24, 1+3a,—2 (n>2)
a1 =2,a =6

Cong thitc nao sau day la cong thirc tuong minh cho cac s6 hang cia day {a, }?
@a,=32"1"n>2) B®a,=2-3""n>2) ©a,=32""n>1) MDa,=2-3"1n>1)

Cau 28. Hay chon phat biéu diing vé chirng minh sau.

Cho P(n) 1a phat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding v6i moi s6 nguyén khong am n. Gia st
P(k) ding v6i s6 nguyén khong &m k nao d6, nghia la k + 1 = k + 2. Ta chtiing minh P(k + 1) cling duing.
That vay, thém 1 vao hai vé ctia dang thic k+ 1 =k + 2, tac6 k + 2 = k + 3. Do d6, P(k + 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi ta khong thé thém 1 vao ca hai vé ctia dang thtic trong budc quy nap
Chung minh nay sai boi vi khong c6 truong hop co s

(C) Khéng 6 gi sai trong chirng minh nay

Chiing minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap la sai

Cau 29. Hay chon phat biéu dung trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit ty tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chat sip thi tu tét”, tap A = {n € N | n2 = 4k + 1 v6i k € N nao d6} c6 phan tit nho

nhat

Theo Tién dé “Tinh chét sap thi tu tot”, tap A = {n € Z | n*> = 4k + 2 véi k € Z nao d6} c6 phan tit nhd
nhat

(©) Theo Tién dé “Tinh chét sap thu tu tot”, tip A = {n € N | n? = 4k + 2 v6i k € N nao dé} 6 phan tir nhd
nhat

(D) Theo Tién dé “Tinh chat sap thi tu t6t”, tap A = {n € Z | n> = 4k + 1 v6ik € Z nao d6} c6 phan tir nhd
nhat

Cau 30. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi s6 tu nhién n, ta ¢6
5n — 5 = 0” dudi day.

Goi P(n) la phat biéu “51n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s6: Ta ching minh P(1) dung. That vay, 5-1—5 = 0.

* Budc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) ding v6i moi j € N théaman1 < j < k. Ta
chiung minh P(k + 1) dung. That vay, ta co:

5(k+1)—5=2(5k—5)— (5(k—1) —5) (Bién ddi dai sb) (5)
2(0)—0 (Gia thiét quy nap) (6)
0

@)

Do d6, theo nguyén ly quy nap manh, ménh dé “vn € IN P(n)” dung.

(A) Ching minh nay sai vi gia thiét quy nap khong chinh xac

Chitng minh nay sai vi & budc co s6 phai chitng minh ca P(0) va P(1) ding, nhung P(0) lai la ménh dé sai
(C) Chitng minh nay sai vi dang thic (5) & budc quy nap khong chinh xac

(D) Chiing minh nay sai vi & buéc co s& phai chiing minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
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Cau 31. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,5 (n>2)
a1 =1,ap =16

Hay chon phét biéu diing trong s cac phét biéu sau vé gia tri ctia a,,.
(A) V6i moi s6 nguyén duong 1, a, < 2-3" Véi moi s6 nguyén duong n, a, < 5-2"
(©) V6i moi s6 nguyén duong n, a, < 4" @ V&i moi s6 nguyén duong n, a, < n

n
Cau 32. Hay chon phat biéu dung vé ching minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) 2" = 2"l 1” bang

quy nap. =0

n . N
Goi P(n) 1a phat biéu } 2" = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co s0: Ta ching minh P(0) ding. That vay, khi n = 0, ta c6 Z 20 =20 =1va20t1 —1=1.Do d6,
i=0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding véi s6 tu nhién k € IN nao do, nghiala 20 + .- +2F = 2k1 1. Ta
chiing minh P(k + 1) dung, nghia la ching minh 20 + - - - 4 2k 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 ook okl _ okt2 g 8)
Thém —2%*1 vao ca hai vé ctia (8), ta ¢6
20 4ok —oktl g 9)
Theo gia thiét quy nap, (9) ding, va do d6 (8) ciing diing. Vay P(k + 1) dung.
Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chitng minh nay 1a sai vi & budc co s phai chitng minh P(1) ding

Chung minh nay 1a sai vi & budc quy nap phai gia thiét P(k) dung v6i sé nguyén k > 0 nao do
(C) Chiing minh nay 1a sai vi & budc quy nap khong thé xuat phat tir P(k + 1) va di chiing minh P(k)
(D) Khong c6 gi sai trong chiing minh nay

Cau 33. Phuong an nao sau day khong thé sir dung dé chimg minh rang mot phat biéu P(n) ding véi moi sb
nguyén khong am n?
(A) PAu tién ta chiing minh P(0) dung. Tiép do, ta chiing minh P(k) — P(k + 1) ding v6i moi s6 nguyén k > 0
PAu tién ta chitng minh P(0) va P(1) la ding. Tiép do6, ta chitng minh P(k) — P(k + 2) ding véi moi sb
nguyénk > 0
(C) Dau tién ta chitng minh P(0) dung. Tiép do6, ta ching minh P(k) — P(k + 1) ding véi moi s6 nguyén k > 0
Dau tién ta chirng minh P(0) ding. Tiép do, gia thiét P(k) ding véi sb nguyén k > 0 nao dé va chirng minh
P(k+1) cing dung

Cau 34. Tap hop S c6 chira cac chudi nhi phan duge dinh nghia mot cach dé quy nhu sau:

* Budc co s6: Chubi réng A € S. (Chudi rong 1a mot chudi khong chira bat ky ky tu nao)
* Budc dé quy: Néu chubi nhi phan w € S thi cac chudi 10w € Sva0lw € S

Sau budc co s va mot lan ap dung budc dé quy, cac chudi nhi phan nao sau day chac chan thuoc S?

Trang 6/8 - Ma deé thi 044



@) 01 ® 0 ©1 ) 0101

Cau 35. Gia st toi da thly mot cude diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trudc dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau trang?

(A) Con ngya dau tién c6 mau trang

[t nhat mot con ngya c6 mau trang

(C) Ca hai con ngya dau tién va cudi cing c6 mau trang

Con ngua cubi cling c6 mau trang

Cau 36. Sap xép cac ham sau trong mot danh sach sao cho méi ham 1a O-16n ctia ham tiép theo.
(1.5)",n1%, (nlogn)?, /nlog(n*),10", (n!)?, n* + n*®

Hay chon dap an dung.
@) rnlog(n ) (nlogn)3,n% +n%, n1%, 107, (1. )n’ an)2
VAIog(12), (nlog )% 1% + 1% %, 1.5, 10
(©) /nlog(n ) (nlogn)3 n99+n98( 5)n, 1
D) (nlogn)?, v/nlog(n?),n® +n%,n1®, (15)",1

Cau 37. Chocidcham f : R — Rva g : R — R. Két luan nao sau day la ding?

(A) Néu f(x)1a O(g(x)) thi g(x) khong la O(f(x)/2)
(B) Néu f(x)1a O(g(x)) thi g(x)1a O(f(x)/2)
N{euf(x) 1a O(g(x)) thi f(x) khong 1a O(g(x)/2)
(D) Néu f(x) 1a O(g(x)) thi f(x) 1a O(g(x)/2)

Cau 38. Cho hé thirc truy hoi c6 dang f(n) = 12f(n/12) + 10n. Theo Dinh Iy thy (Master Theorem) thi danh gia nao
sau day la chinh xac nhat?

® f(n) = O(nlogn)
Khon ap dung dugc Dinh ly thg véi hé thuce da cho
g ap & y

f(n) =0O(—10n/11)
@) f(n) = O(n)
Cau 39. Sap xép cac tap hop sau sao cho méi tap l1a tp con cta tap tiép theo.

O(n® +1logn),0((logn)"),0(7),0(V2eslogn) O(3"),0(n*logn), O(log(n) — loglog(n))

Hay ch(_)n dép an dung.
) O(7),0(v2lglogm) O(log(n) — loglog(n)), O(n*logn), O(n? +logn),O((logn)"),0(3")
0(7),0(lo —loglog(n)),O(v20slogn) O(n? +logn), O(n*logn), O((logn)™),O(3"
gln g10g g g g
O( (\/Zloglog”) O(log(n) —loglog(n)),O(n? +logn),O(n?logn),O((logn)"),0(3")
og g 108 g g g
O(7),0(v/2leglogn) O(log(n) — loglog(n)), O(n? +logn),O(n?logn),0(3"),0((log n)"
g g 108 g g g
Cau 40. Ham nao sau day khong la Q)(n?)?
nlogn + 3loglogn n! 2" nlogn + 3n?
g g10g g
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DAI HOC QUOC GIA HA NOI

TRUONG PAI HOC KHOA HQC TU NHIEN

Ma moén hoc: MAT3500
Thoi gian: 50 phut (khong ké thoi gian phat deé)

HOC

Mon thi: Toan roi rac

S6 tin chi: 4
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DAI HOC QUOC GIA HA NOI KIEM TRA GIUA KY
TRUONG DAl HOC KHOA HOC TU NHIEN HOC KY HE, NAM HOC 2024-2025
000——-

Mon thi: Toan roi rac
Ma mon hoc: MAT3500 S6 tin chi: 4 Dbé sb: 045
Thoi gian: 50 phut (khong ké thoi gian phat deé)

Luu y: - Dé gdom 40 cau/9 trang.

- Khong st dung tai liéu.

- Nop phiéu tra 16i trac nghiém. Khong nop dé thi.
- Két qua bai thi chiém 20% téng diém mon hoc.

- Can bo coi thi khong giai thich gi thém.

Cau 01. Mot bin do (map) M 1a mot tap hop gdm n quéc gia Cy, ..., Cy, cling véi mo ta vé qudc gia C; nao ké véi
quéc gia Cjnao, v6i 1 < i,j < n. Mot cdch t6 mau khé thi vdi 2 mau (feasible 2-coloring) cho ban d6 M la cach gan mot
trong hai mau cho truée cho méi quéc gia, sao cho khong c6 hai quéc gia ké nhau nao c6 cting mau. (Vi dy, cac 6
trén ban cd vua c6 mot cach t6 mau kha thi v6i 2 mau den va trang.)

Cho hai mau den va tréng. Vil <i <mn,goiX;laménh dé “Qubc gia C; dugc to bﬁng mau den trong ban do M”.
Biéu thiic nao sau day khong tuong duong véi ménh dé “Ton tai mot cach t6 mau kha thi véi 2 mau den va trang
cho ban d6 M"”?

(Cht y: Trong Toan rdi rac, M c6 thé dugc biéu dién bang mot do thi (graph) va mot cach t6 mau kha thi cho M
tuong duong vdi viéc tim mot cdch t6 mau (coloring) cho dd thi d6 sao cho khong c6 hai dinh ké nhau nao cé ciing
mau. Tuy nhién, cdu héi nay khong yéu cau kién thirc vé do thi.)

@ /\ (Xl V X]) N (_‘Xi \Y _|X]) /\ (Xl — _|X]) N (ﬁxi — X])

(i,j): Civa C; ké nhau (i,j): Civa G ké nhau
© /\ (Xi \% _|X]) N (ﬁXi V X]) @ /\ (Xi A —\X]) \ (‘!Xi N X])
(i,j): Ci va Cj ké nhau (i,j): C; va Cj ké nhau

Cau 02. Gia st bién x xac dinh trén mién D nao d6. Phat biéu nao sau day la dung?
@) Vx (P(x) = Q(x)) = Vx P(x) — Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung
(©) Vx (P(x) A Q(x)) = Vx P(x) A Vx Q(x)
Vx (P(x) VQ(x)) = VxP(x)VVxQ(x)

Cau 03. Voi céc s6 thuc x va y, sb y dugc goi la nghich ddo cong (additive inverse) cia x néu x +y = 0. Gia st ban
mubn chitng minh rang “moi s6 thuc c6 nghich ddo cong”. Trong trudng hop nay, nhitng lugng tir ndo cho x va y
can dugc hiéu ngdm & day?

@ Jx Vy, trong d6 x va y xac dinh trén tap s6 thuc R

Jx Jy, trong d6 x va y xac dinh trén tap sb thuc R

(©) Vx Ty, trong do6 x va y xac dinh trén tap s6 thuc R

(D) Vx Vy, trong d6 x va y xac dinh trén tap sé thuc R

Cau 04. Gia st ban mudn chiing minh ménh dé sau:

“V&i moi n € Z, néu n 1a mot s6 nguyén khong am thin < n3.”
Phat biéu nao sau day la dung?
@ Ménh dé da cho la ding va c6 thé duge ching minh dé nhat bé"mg cach ching minh truc tiép
Ménh dé da cho 1a sai bdi vi ton tai mot phan vi du cho ménh dé do
(C) Ménh dé da cho la dting va c6 thé dugc chitng minh dé nhét bang cach ching minh ménh dé phan dao
(D) Ménh dé da cho 1a dting va c6 thé dugc chiing minh dé nhat bang cach chitng minh phan ching
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Cau 05. Trong rat nhiéu ngdn ngt 1ap trinh, cac gia tri chan ly True va False dugc biéu dién tuong ing thong qua
cac s6 1 va 0. Vi du nhu, trong Python, cd 0 == Falseva 1l == True déu c6 gia tri True. Do do, trén thuc té, chung
ta c6 thé thyc hién cac phép toan s6 hoc (cong, trir, nhan, chia) véi cac gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngl 1ap trinh (bao gdm Python), bat ky thit gi khac False (hay néi cach khac, bat ky thit gi khac 0) déu c6 thé
coi 1a True khi xét cac biéu thic lién quan dén diéu kién, vi du nhu if 2 then X else Y sé chay va thuc hién X.
Gia st x va y 1a cac bién Boole trong mot ngon ngt 1ap trinh ma True va False twong ting lan luot véi 1 (hodc bat cu
tha gi khac 0) va 0.
Biéu thirc 16gic ménh dé nao tuong duong vdi diéu kién trong ci phap if xxy + (1-x)*(1-y) ...?

@ xny ®xey ©xvy @ xoy

Cau 06. Cho p, g, var la cdc ménh dé sau:

p = “Tau den muodn.”
g = “Giam doc den dung gio.”
r = “Tuan den cong ty trudc giam doc.”

Hay chon biéu thic 16gic mo td ménh dé phic hgp sau:

“Néu tau dén dung gio hodc gidm doc dén mudn thi Tudn dén cong ty trudc gidm doc.”
@ (prg)—q ® (pAa)Va © ~(png) = @r—(-pVv-g)

Cau 07. Gia st cac bién trong ménh dé déu xac dinh trén tap s6 thuc. Ménh dé nao sau day thé hién réng “voi
hai s6 bat ky, néu sd thit nhat 1a mot s6 duong va s6 thit hai 16n hon s6 thit nhét, thi s6 thit hai cing 1a mot s6
duong”?

@A) Ym3n ((m >0) = (n>0)) Vm¥n (((m>0)A(n>m)) — (n>0))

© VmVn ((m > 0) A (n > m)) (D) Vm 3n ((m > 0) — ((n > 0) A (n > m)))

Cau 08. Gia st mién xac dinh ctia cac bién la tap hop tat ca moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) la vi tir “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “Co it nhét hai sinh vién la
ban ctia Tudn”.

(A) 3xJy (P(x, Tudn) A P(y, Tudn) A x # y AVz(P(z, Tudn) — (z =y Vz = x)))
JxTy (P(x, Tudn) A P(y, Tudn) A x # y)

(©) 3x3y (P(x, Tudn) A P(y, Tudn) A Vz(P(z,Tudn) — (z =y Vz = x)))

JxTy (P(x, Tudn) A P(y, Tuan))

Cau 09. Néu nhu ban mubn chiing minh ménh dé
“V&i moin € Z, néu n + 3 1a s6 nguyén 1¢ thi n + 4 1a sé nguyén chan”

bang cach ching minh tryc tiép thi ban sé can gia thiét diéu gi trong chiing minh ctia ban?
A n+3=2k+1véikeZ B n+3=2kvéikeZ
©n+4=2k+1véikeZ D) n+4=2kvéikeZ

Cau 10. Sau day la mot ching minh tryc tiép cho ménh dé “1 = 2”. Hay chon nhéan xét ding vé ching minh nay.

1=2 (DPiéu phai chitng minh) (1)
&2=1 (Do6i xung) 2)
S14+2=2+4+1 (Cong theo vé (1) va (2)) (3)
& 3=3. (4)

Do (4) dung, nén (1) cing dung.
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(A) Chiing minh nay la sai vi khong thé 1y luan rang (3) va (4) la twong duong
Chung minh nay 1a sai vi khong thé Iy luan rang (2) va (3) la twong duong
(C) Chiing minh nay la sai vi khong thé bat dau tir diéu phai chirng minh

(D) Chitng minh nay la sai vi khong thé ly luan rang (1) va (2) la tuong duong

Caull. O mot hon ddo trong truyén ¢ tich, moi cu dan trén dao hodc 1a ludn néi that hoac 1a ludn néi dbi. Alice va
Peter 1a hai cu dan song trén dao.

e Alice néi: “It nhat mot trong hai ngudi chung t6i ludén noéi déi”
Ai ludn néi that va ai luén néi doi?
(A) Ca Alice va Peter déu néi that Peter n6i that va Alice néi d6i
(©) Alice néi that va Peter néi dbi (D) Ca Alice va Peter déu néi déi
Cau 12. Gia st mién xac dinh ctia cac bién la tip hop tit cd moi sinh vién trong 16p. Tuan la mét sinh vién trong 16p.
Gia st P(x,y) 1a vi tit “x 1a ban ctia y”. Hay chon biéu thitc tuong duong v6i ménh dé “C6 chinh xac mot sinh vién
1a ban ctia Tuan”.

@A) 3xvy (P(x,/Tuén) — ((y # x) — —P(y, Tudn))) JIxVy (P(x, Tuz:?m) A =P(y, Tuan)) /
(©) 3x P(x, Tuén) (D) 3xVy (P(x, Tudn) A ((y # x) — —P(y, Tuén)))

Cau 13. Gia st bién x xac dinh trén mién D. Phét biéu nao sau day la sai?
@) vx (P(x) vV Q(x)) = (VxP(x)) V (VxQ(x)) = T Vx (P(x) AQ(x)) = (Yx P(x)) A (Y Q(x))
© (V2 P(x)) V (VxQ(x)) = ¥x (P(x) VQ(x)) =T (@) ¥ (P(x) V Q(x)) # (¥x P(x)) V (Vx Q(x))

Cau 14. O mot hon dao trong truyén cd tich, méi cur dan trén dao hodc 1a ludn néi that hodc 1a ludén néi débi. Alice va
Peter 1 hai cu dan sbng trén ddo.

* Alice n6i: “Chinh xdc mot trong hai ngudi chuing t6i luén néi dé6i.”
e Peter noéi: “Alice ludén noi that.”

Ai ludn néi that va ai ludén néi déi?

(A) Ca Alice va Peter déu néi d6i Ca Alice va Peter déu noi that
(C) Peter néi that va Alice n6i dbi (D) Alice néi that va Peter néi déi

Cau 15. Gia st bién x xac dinh trén mién D nao d6. Phéat biéu nao sau day 1a ding?
@A) Vx (P(x) < Q(x)) = Vx P(x) +» Vx Q(x)
Khong c6 phat biéu nao trong ba phat biéu con lai 1a dung
(©) 3x (P(x) V Q(x)) = Ix P(x) V Ix Q(x)
(D) Ix (P(x) AQ(x)) = 3x P(x) A 3x Q(x)
Cau16. Taphop S = Z N {x € R | x?% — 4x2922 4 252 — 8 < 0} c6 bao nhiéu tap con thuc su?
@) 28 37 © 32 (D) 31
Cau 17. Cap sb cong {a,} c6 a; = 5va ajp = 32. Téng 10 s6 hang dau tién ctia cAp sb cong nay 1a bao nhiéu?
A) 165 185 (© 195 (D) 170
Cau 18. Chocacquanhé f C A x Bva g C B x C dinh nghia nhu trong Hinh 1.
Chon phat biéu dung trong s6 cac phat biéu dudi day.
(A) g o f 1a don dnh nhung khong 1a toan anh g o f khong la toan dnh va khong 1a don anh
(©) go f la don anh va la toan anh (D) g o f 1a toan dnh nhung khong 1a don dnh

Cau19. Cho A= {x|x€Zvaxchdn}vaB = {x|x € Zva —4 < x < 17}. Hay chon phat biéu dung vé cac tap
hop A va B trong s6 cac phat biéu sau.

MACA (B) Alatap hitu han

©BCA (D) Ca ba phat biéu khac déu sai
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Hinh 1: Cac quan hé f va g.

Cau 20. Biéu thic nao 1a sai?
@ o€ {0} B e ©oc{o} Do C

Cau 21. Gia tri ctia biéu thirc sau 1a?
100 2
2 1k
n=0k=n
() 103 100 (© 101 (D) 102

Cau 22. Daya, =5,8,13,20,29,40,53,... (n > 1) théa man hé thuc truy hoi nao trong s6 cac hé thic sau?
@A) a, =a,1+n,a, =5 ® ay =a,1+n%a =5
©ayn=a,1+3n,a =5 D ay,=a, 1+2n—1,a,=5

Cau 23. Cap s6 cong {a,} c6 a3 = 7 va ag = 17. Cong sai ctia cap sd cong nay 1a bao nhiéu?
@2 ®3 ©4 @1

Cau 24. Nhéc lai rang véi tap A bat ky, tdp liy thita (power set) cta A, ky hiéu P (A), 1a tap hop tat cd cac tap con ctia
A. Cho cac tap hgp A, B bat ky. Chon phat biéu ding trong sb cac phat biéu sau.

(&) P(A\B) C P(A)\ P(B) B P(A) x P(B) C P(A x B)

(© P(A)\ P(B) C P(A\B) (D) P(A x B) C P(A) x P(B)

Cau 25. Cho cidc ham f : R — R thda man tinh chat sau: néu x < y thi f(x) < f(y) (nghia 13, f 1a ham thuyc sy
tang). Phat biéu nao sau day la ding?

(A) f1a don anh va dong thai la toan anh

f khong nhét thiét 1a don d&nh nhung phai la toan anh

(O f 1a don anh nhung khong nhét thiét la toan anh

(D) f khong nhét thiét la don anh va khong nhat thiét 1a toan anh
— on+l

n
Cau 26. Hay chon phét biéu ding vé chitng minh sau cia ménh dé “Vé&i moi s6 tu nhién n, Z 2! —1” bang

quy nap. =0
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no N
Goi P(n) 1a phat biéu ) | 2" = 2"*! — 1. Ta chitng minh “¥Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co sé: Ta ching minh P(0) ding. That vay, khin = 0,tacé ) 2" =2° = 1va20*! —1 =1. Do d¢,
i=0
P(0) dung.

 Budc quy nap: Gia st P(k) diing v6i moi s6 tu nhién k € IN, nghia1a 20 + - - - + 2F = 251 — 1. Ta ching
minh P(k + 1) ding, nghia 1a ching minh 20 + - - . 2K 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4ok okl — okl okl g (Gia thiét quy nap) (5)
= ok2_1q, (Bién d6i dai s6) (6)

Vay P(k + 1) dung.

Theo nguyén ly quy nap, ménh dé “Vn € IN P(n)” dung.

(A) Chiing minh nay 1a sai vi dang thtic (5) khong chinh xac

Chung minh nay la sai vi gia thiét quy nap khong chinh xac

(C) Khéng c6 gi sai trong chiing minh nay

(D) Chiing minh nay 1a sai vi & budc co s& phai chiing minh P(1) ding

Cau 27. Céc s6 hang cta day {a,} dugc dinh nghia mot cach dé quy nhu sau:

ay, =3a,_1+4a,—2 (n>2)
a1 =1,a, =16

Hay chon phét biéu diing trong s cac phét biéu sau vé gia tri cia a,,.

Véi moi s6 nguyén duong n, a, < n Véi moi s6 nguyén duong n, a, < 2 - 3"
(©) V&i moi s6 nguyén duong n, a, < 5 - 2" @ Vé6i moi s6 nguyén duong 7, a,, < 4"
n
Cau 28. Hay chon phat biéu diing vé chiing minh sau ctia ménh dé “Véi moi s6 ty nhién n, ) ©2' = 2"*! — 1”7 bing

quy nap. =0

noo R
Goi P(n) 1a phat biéu } 2/ = 2"*! — 1. Ta chitng minh “Vn € N P(n)” bang quy nap.
i=0

0 .
* Budc co s0: Ta chitng minh P(0) ding. That vay, khi n = 0, ta c6 2 20 =20 =1va20t1 — 1 =1.Do d6,
i—0
P(0) dung.

* Buéc quy nap: Gia st P(k) ding v6i s6 tu nhién k € IN nao d6, nghiala 20 + -+ +2F = 2k1 1. Ta
chiing minh P(k + 1) dung, nghia la ching minh 20 + - - - 4 2k 4 2k+1 = 2k+2 _ 1 That vay, ta c6:

20 4 ..ok okl —okt2 g @)
Thém —2K+1 vao ca hai vé cta (7), ta c6
20 4ok —oktl g 8
Theo gia thiét quy nap, (8) diing, va do d6 (7) ciing dung. Vay P(k + 1) ding.
Theo nguyén ly quy nap, ménh dé “vn € N P(n)” ding.
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(A) Chiing minh nay la sai vi & budc quy nap phai gia thiét P(k) ding véi sb nguyén k > 0 nao d6
Chting minh nay la sai vi § budc quy nap khong thé xuat phat tir P(k + 1) va di chiing minh P (k)
(C) Khéng c6 gi sai trong chitng minh nay

(D) Chitng minh nay la sai vi & buéc co s phéi chiing minh P(1) ding

Cau 29. Cac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:

ay = —2a,_1—ay—o (n>2)
a, = 1, iy = 2

Gia tri ctia aygps5 la bao nhiéu?
@A) —6071 6067 (© —6067 (D) 6071

Cau 30. Hay chon phat biéu diing vé chiing minh sau.

Cho P(n) 1a phéat biéu “n + 1 = n + 2”. Ta chiing minh P(n) ding vdi moi s6 nguyén khong am n. Gia st
P(k) dtng véi s6 nguyén khong &m k nao d6, nghia 1a k + 1 = k + 2. Ta ching minh P(k + 1) cling dting.
That vay, thém 1 vao hai vé ctia dfmg thuck+1=k+2,tacdk+2=k+3.Dodo, P(k+ 1) dung. Theo
nguyén ly quy nap, P(n) ding véi moi s6 nguyén khong am 7.

(A) Chiing minh nay sai béi vi khong c6 truong hop cd s&

Chting minh nay sai béi vi ta khong thé thém 1 vao ca hai vé cia dang thitc trong buéc quy nap

(C) Khéng c6 gi sai trong chiing minh nay

Chiing minh nay sai bdi vi phat biéu st dung trong gia thiét quy nap la sai
Cau 31. Gia st toi da thly mot cude diéu hanh ctia 100 con ngua va méi khi t6i thdy mot con ngura mau trang, con
ngua tiép theo va con ngua trude dé cling c6 mau trang. Ban can thong tin b sung toi thiéu nao dé c6 thé suy ra rang
tat ca cac con ngua déu c6 mau tréng?

(A) Con ngya dau tién c6 mau trang

Con ngua cubi cling c6 mau trang

(C) It nhat mot con ngyra c6 mau trang
(D) Ca hai con ngua dau tién va cudi ciing c6 mau trang

Cau 32. Céac s6 hang ctia day {a, } dugc dinh nghia mot cach dé quy nhu sau:
ay, =max{a, >+ a,_3,a, 1} (n>23)
ap=0,a1 =1,ap =3,a3 =4

Gia tri ctia a7 la bao nhiéu?
@) 10 11 ©7 (D) 8

Cau 33. Hay chon phét biéu ding vé chitng minh bang quy nap manh ctia ménh dé “Véi moi sé tu nhién 7, ta ¢6
5n —5 = 0” dudi day.
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Goi P(n) la phat biéu “5n — 5 = 0”. Ta chiing minh “Vn € IN P(n)” bang quy nap manh.
* Budc co s0: Ta chiung minh P(1) dang. Thatvay,5-1 -5 = 0.

* Buéc quy nap: Gia st v6i s6 nguyén k > 1 nao do, P(j) dung v6i moi j € N théaman1 < j < k. Ta
chung minh P(k + 1) dung. That vay, ta co:

5(k+1) —5=2(5k—5) — (5(k — 1) — 5) (Bién ddi dai s6) )
=2(0)—-0 (Gia thiét quy nap) (10)
-0 (11)

Do do, theo nguyén ly quy nap manh, ménh dé “vVn € N P(n)” dung.

(A) Chiing minh nay sai vi & budc cg sd phai chiing minh ca P(0) va P(1) dting, nhung P(0) lai 1a ménh dé sai
Chirng minh nay sai vi & budc co s& phai chitng minh ca P(1) va P(2) ding, nhung P(2) lai la ménh dé sai
(C) Chitng minh nay sai vi dang thic (9) & budc quy nap khong chinh xac

Chitng minh nay sai vi gia thiét quy nap khong chinh xac

Cau 34. Hay chon phat biéu ding trong s6 cac phat biéu sau vé Tién dé “Tinh chét sip thit tu tot” (Well-ordering
principle).
(A) Theo Tién dé “Tinh chét sdp thit tu tot”, tap A = {n € N | n? = 4k + 1 v6i k € N nao d6} c6 phan tir nhd
nhat
Theo Tién dé “Tinh chét sap thi tu tot”, tdp A = {n € Z | n*> = 4k + 1 véi k € Z ndo d6} c6 phan tit nhd
nhat
(C) Theo Tién dé “Tinh chat sap thu tu tot”, tap A = {n € N | n> = 4k + 2 v6i k € N nao d6} c6 phan ti nhod
nhat
(D) Theo Tién dé “Tinh chat sap thir tu t6t”, tap A = {n € Z | n> = 4k +2 v6i k € Z nao d6} c6 phan tir nhd
nhat

Cau 35. Gia st ban str dung quy nap manh dé chiing minh “¥n > 4 P(n)”. O budc co s&, ban chiing minh P(4),
P(5), P(6), P(7), va P(8) déu ding. Hay chon phuong én diing dé hoan thanh phat biéu sau vé gia thiét quy nap va
diéu can chiing minh trong budc quy nap bang cach thay cac ky tu <> va 4 bang cac biéu thitc phu hop.
“Gia st voi s6 nguyén k > ¢ nao d6, P(j) dung vdi moi j théa man 4 < j < k. Ta chtiing minh ¢ diing.”
@A Olad, #1aP(j+1) ® Ola4, ¢laPk+1) ©<¢las, #laP(j+1) D) Olas #laP(k+1)
Cau 36. Day Fibonacci { f,} la day dugc dinh nghia moét cach dé quy nhusau: fo =0, fi =1,va fy = fr1+ fi»
(¢ > 2). Ta ciing goi f, 1a so Fibonacci thit £ (¢ > 0).

Ta xét phién ban FIBMERGESORT sau ctia thuat toan MERGESORT dé sap xép mét day A[l...n] c6 do dain = f, véi
¢ > 0 nao dé. Thai gian chay trong trudng hgp xau nhét ctia thuat toan FIBMERGESORT 1a?

MERGE(A[L...n],m):
((Trén hai mang A[1...m] va Alm+1...n]))
i=1Lj=m+1

FIBMERGESORT(A[1...n]): for k; it:l’ ?hdo
P A . 1 en
Sap xép trén day All...n|, véin = . )
§§n21p on iy AlLnl foh Blk] := A[i];i:=i+1

else if i > m then
BIK] = A[f];j := j+1
else if Afi] < A[j] then
Blk] :== Ali];i:=i+1
else
Blk] := Aljl;j=j+1
fork:=1tondo
Alk] := B[K]

m := fy_1 ((Tdch thanh hai mang con))
FIBMERGESORT(A[1...m]) ((Dé quy))
FIBMERGESORT(A[m +1...n]) ((Dé quy))
MERGE(A[L...n],m) ((Trén hai mang con))
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Hay chon déanh gia tot nhat c6 thé.
@) O(f,log?) O(¢log?) © O(fy) (D) O(¢?)
Cau 37. Chon ham c6 d6 tang (theo ky hiéu O-16n) chadm nhat trong s6 cac ham sau.

@ f(n) =n? ® f(n) =7n © f(n) =logn © f(n) = nlogn

Cau 38. Gid st m > 2 van > 11ahai s nguyén. Thoi gian chay trong truong hgp xau nhat ctia doan gid ma sau 1a?

a:=0

b:=0

fori:=1tondo
a:=a+1

forj:=2tomdo
b:=b+2

Hay chon déanh gia tot nhat c6 thé.
@) O(m - n) O(m) © o(n) @ O(m +n)

Cau 39. Doan gia ma sau c6 dau vao la mot day aq, ay, . . ., 4, gom n sO nguyén va mot sO nguyén x.

fori:=1to10do
if a; < x then
return True
return False

Hay chon déanh gia t6t nhat c6 thé vé thdi gian chay trong trudng hgp xau nhat ctia doan gia ma trén.
@) O(n?) O(n) ©o) @ o)
Cau 40. Chocacham f: R — Rvag: R — R. Gid st g(x) # 0 v6i x du 16n. (Nghia 1a, ton tai xo € R sao cho

g(x )#0V01m01x>x0)Neu%g{}o§Ex)

@) f(x)1la ©(g(x)) ®) g(x)1a O(f(x)) © f(x)lao(g(x)) @) f(x)1a O(g(x))

= oo thi két ludn nao sau day la ding?
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