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VNU-HUS MAT3500: Toan rdi rac
Bai tap Logic va Ching minh
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Bo mon Tin hoc, Dai hoc KHTN, DPHQG Ha Noi
hoanganhduc@hus.edu.vn

1 Lobgic ménh dé

Bai tap 1. Cau nao sau day 1d ménh dé? Néu 1a ménh dé thi gia tri chan 1y ctia né 1a gi?
(a) Tra 161 cau héi nay.

(

b

d) May gio 1di?

)

)

(¢) 547 =10.
(d)

(e) 2™ > 100.
Bai tap 2. Khing dinh “Phat biéu nay la sai” ¢6 phai 1a mot menh dé logic hay khong? Vi sao?

Trong céc bai tap sau, p, ¢, ky hiéu cidc ménh dé.

Bai tap 3. Goi p := “T6i mua mot vé x6 sb6 tuan nay” va ¢ := “Toi tring gidi dac biet 1 trieu dola”. Hay
mo t4 bang cau thong thudng cac ménh dé sau:
(a) —p () peg
(b) pVq (f) —p— ~q
() p—yq (8) ~pA~q
(d) pAg (h) -pVv(pAg)
Bai tap 4. Xay dung bang chan tri cho ciAc ménh dé phitc hop sau
(a) p——q d) (p—=a)A(-p—q)
(b) prq (€) (P q)V(-p<rq)
(€ P=qV(p—=9q) () (=p > =q) < (p < q)
Bai tap 5. Xay dyng bang chan tri cho cdc ménh dé phic hop sau
(a) p@p (d) ~p&—q
(b) p@-p () @) V(p®—q)
(c) p®—q ) e Alp®—q)

Bai tap 6. Gia sit bang chan tri v6i n bién ménh dé da dudc cho truéc day du cac gia tri chan ly. Mot
ménh dé phiic hgp tuong tng véi bang chan tri d6 c6 thé tao thanh bing cach lay tuyén cac hoi ctia
c4c bién hoic pht dinh ctia ching. Déi v6i mbi t6 hop cac gia tri sao cho ménh dé phic hop 1a dang ta
dua vao mot hoi. Ménh dé tao thanh dude goi 1a c6 dang tuyén chudn tdc (DNF - Disjunctive Normal
Form).

V6i mdi ménh dé & cac Bai tap 4 va 5, hay tim mot ménh dé tuong duong logic dang tuyén chuan
tac.



Bai tap 7. Tinh cac biéu thiic sau
1. 11000 A (01011 v 11011)
2. (01111 A 10101) Vv 01000
3. (01010 & 11011) & 01000
4. (11011 Vv 01010) A (10001 Vv 11011)

Bai tap 8. Chitng minh cac tuong duong logic sau

(@) perg=@AQ)V(pA—g) () (p—=r)A(g—=r)=(pVe —r
(b) ~(prq)=p —q & p—=aVv—r)=p—(qVr)
(c) ~lp®g) =p<rq (8) (p—r)Vig—=r)=pmAg) —r
(d) = A—=1)=p—(gAT) (h) p=(g—=r)=qg—=(Vr)

Bai tap 9. Déi ngdu ctia mot ménh dé phitc hop chi chiia céc toan tit logic A, V, v — 13 mot ménh dé
nhan duge bing cach thay mdi V bang A, méi A bing Vv, mdi T bang F, vi méi F bang T. Déi ngiu cta
mo6t ménh dé phitc hgp s duge ky hisu la s*.

(a) Tim dbi ngdu ctia cic ménh dé sau

(a-1) pA—g A -
(a-2) pA(qV (rAT))

(b) Khi nao thi s = s*, v6i s 1a mot ménh dé phiic hgp nao d6?
(¢) Ching minh ring (s*)* = s.
(Cha y: Véi hai ménh dé p,q, chi ¥ ring p = ¢ khac véip=¢q. Vidu p#p AT nhungp=p A T.)

2 Logic vi tw
Bai tap 10. Tim phéan vi dy, néu c6, ciia cAc ménh dé sau, trong d6 cic bién x4c dinh trén mién D = R
(a) Vz (2 # )
(b) Vax (22 > z)
(c) Vx (22 #2)
Bai tap 11. Gid st A 1a mot ménh dé va z khong phai 13 mot bién ty do trong A. Gia st mién xac
dinh khong réng. Hay ching minh cic tuong duong logic sau
(a) (Vx P(z))V A=V (P(x)V A) (¢) (Vz P(x)) AN A=Va (P(x)AA)
(b) Bz P(x))VA=Tx(P(z)V A) (d) FzPx))NA=3Tx(P(x)NA)
Bai tap 12. Chitng minh cidc ménh dé sau khong tuong duong logic
(a) Vz (P(z) = Q(x)) va Vz P(z) — Yz Q(x)
(b) Va (P(x) <> Q(z)) va Va P(x) <> Vz Q(z)
(Ggi y: Chon P(z) va Q(x) sao cho ménh dé dau tién sai va ménh dé thit hai dang.)

Bai tap 13. Chiing minh ring cdc ménh dé —3xVy P(z,y) va VaIy ~P(z,y) la tuong duong logic, gia
thiét rang cac bién trong hai ménh dé c6 cting mién xac dinh.

Bai tap 14. Hay biéu dién phti dinh ctia cac ménh dé sau sao cho tat ca cac ky tu — ditng ngay trudc
cac vi tu.
(a) VaIyVzT(z,y, 2)
(b) Vz3y P(x,y) VVz3y Q(x,y)
(¢) VYaTy (P(z,y) A3z R(z,y, 2))
)

(d) Vo3y (P(z,y) — Q(z,y))



3 Chtng minh

Bai tap 15. Chitng minh tryc tiép cac ménh dé sau.
(a) Téng clia hai s6 18 1a mot s6 chin (c) Binh phuong ctia mot s6 chén 1a mot sé chin
(b) Téng ctia hai s6 chin 1a mot s6 chin (d) Tich cta hai s6 1é 13 mot s6 1é

Bai tap 16. Chitng minh ciAc ménh dé sau bing phuong phap phan ching.

(a) Téng ctia mot sd vO ty vi mot sd hitu ty 14 mot s6 vo ty

(b) Néu n 1a mot sé nguyén va n3 + 5 18, thi n chin.

(¢) Néu n 1a mot s6 nguyén va 3n + 2 chén, thi n chin.

Bai tap 17. Chiing minh cic ménh dé sau. Néu 16 phuong phap ban st dung.

(a) Néu n la s6 nguyen chén thi (—1)" = 1.

(b) Néu z,y, 2 1a cic sd nguyén v = + y + z 18, thi it nhat mot trong ba s6 vy, 2 12 18.

(c) Néu m va n 1a cdc s6 nguyén va mn chén, thi m chén hosic n chén.

(d) Néu n 1a mot s6 nguyén duong, thi n chin khi va chi khi 7n + 4 chén.

(e) Néu n 1a mot s6 nguyén duong, thi n 18 khi va chi khi 5n + 6 1&.

(f) m? = n? khi va chi khi m = n hodc m = —n

Bai tap 18. Chitng minh ring

1. C6 it nhat mudi ngay trong 64 ngay bat ky roi vao cing mot ngay ctia mot tuan (nghia la, c6 it
nhat mudi ngay cting 1a Thit Hai, hofic cting 1a Thit Ba, v.v...).

2. Cé6 it nhat ba ngay trong 25 ngay bat ky rdi vao ciing mot thang clia nam.
Bai tap 19. Nhiing Iy luan sau dé tim nghiém ciia phuong trinh /222 — 1 = z 14 ding hay sai.
1) Cho V222 —1==x

2) Binh phuong ca hai vé clia (1), ta c6 22?2 — 1 = 22

(1)
(2)
(3) Trit 22 tit cd hai vé clia (2), tacoé 22 —1 =0
(4) Phan tich vé trai ctia (3) thanh nhan ti1, ta c6 (x — 1)(z +1) =0
(5)

5) Béi vinéuab=0thia=0hoiicb=0,tacéz=—1hoiicxz=1

Bai tap 20. St dung phuong phap phan ching, hay ching minh ring v/2 khong phai la mot sé hitu ty.

Bai tap 21. S dung phuong phap phan chitng dé chitng minh ring khong cé sb hitu ty r nao théa man
P4+r+1=0

(Ggi y: Gi st ring r = a/b 1a mot nghiém, trong d6 a, b 14 cac sb6 nguyen va a/b 1 tbi gidn. Bing cich
nhan c4 hai vé vé6i b3, ta thu duge mot phuong trinh véi cac s6 nguyén. Hay xét tinh chin 18 ctia a va b.)
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1 Tap hgp

Bai tap 1. Cho A = {1,2,3,4,5} va B = {0,3,6}. Tim
(a) AUB (¢c) A—-B
(b) ANB (d) AAB

Bai tap 2. Tim cac tap A va B, biét ring A — B = {1,5,7,8}, B— A ={2,10}, vi. AN B = {3,6,9}.
Bai tap 3. Cho céc tap hgp A, B. Chitng minh

(a) (ANB)C A
(d) AN(A—B) =10

(b) AC(AUB)
(e) AU(B—A)=AUB

(c) A—-BCA
Bai tap 4. Hay chitng minh ring véi cac tap A, B,C, ANBNC = AU BUC bing cach
(a) Chiing minh theo dinh nghia. (Nhéc lai: A = B khi va chi khi A C B va B C A.)
(b) Dung bang tinh thudc.
Bai tap 5. Vdi cac tap A, B, C, c6 thé két luan ring A = B néu
(a) AUC=BuUC?
(b) ANC=BnC?
(¢ AUC=BUCvaANC=BNC?
Bai tap 6. V6i A 1a tap con clia mot tap vil tru U, chitng minh ring
(a) AAU =A
(b) AAA=U
Bai tap 7. V6i hai tap A, B bat k¥, chitng minh
(a) AAB=(AUB)—(ANB)
(b) AAB = BAA
(¢c) (AAB)AB=A
Bai tap 8. C6 thé néi gi vé cac tap A, B néu AAB = A?

Bai tap 9. Ching minh rang [AUBUC| = |A|+|B|+|C|—|ANB|—|BNC|—|ANC|+|ANBNC| véi
A, B, C la cac tap hitu han bat ky. (Day 1a trudng hop diic bigt ctia nguyén ly bu tri (inclusion-exclusion
principle) sé duge dé cap 6 phan sau.)

Bai tap 10. Chitng minh hodc tim phan vi du cho
(a) Ax (BUC)=(AxC)U(BxC)

(b) Ax(BNC)=(AxC)Nn(BxC)

trong d6 A, B, C la cac tap bat ky.



2 Ham

Bai tap 11. Hay tim vi dy mot ham f tit N dén N thoa man

(a) fla don &nh nhung khong la toan dnh (c) flasong anh va f khac ham dong nhat trén N
(b) f 1a toan anh nhung khong la don 4nh (d) f vita khong 1a don anh vira khong 1a toan anh
Bai tap 12. Ham f : Z — Z trong mdi truong hgp sau day ¢ phai 1a don anh khong?
(a) f(n)=n-1 (c) f(n)=n3
(b) f(n) =n?+1 (d) f(n) = [n/2]
Bai tap 13. Ham [ : Z x Z — Z trong mdi truong hgp sau day c6 phai la toan anh khong?
(a) f(m,n)=2m —mn (¢) flmyn)=m+n+1
(b) f(m,n) =m? — 2 (d) f(m,n) = m? -4
Bai tap 14. Ham f : R — R trong mdi truong hgp sau day cé phai la song anh khong?
(a) f(z)=-3z+4 (e) flx)=22+1
(b) f(z)=—-322+7 (f) f(z)=2*+1
(c) f(z)=(z+1)/(z+2) (g) flz)=2a®
(d) flz)=2"+1 (h) f(z) = (2* +1)/(2%) +2

Bai tap 15. Goi f: A — B la mot ham v6i A, B 1a céc tap hitu han théa man |A| = |B|. Ching minh
rang f la don anh khi va chi khi né 13 toan anh.

Bai tap 16. Cho cac ham g: A — B va f : B — C. Chitng minh ring
(a) Néu ca g va f déu la don anh thi f o g ciing 14 don anh.

(b) Néu ca g va f déu la toan anh thi f o g cling la toan anh.

(c) Néu f o g la toan anh thi f ciing 1 toan anh

(d) Néu fog la don anh thi g cling la don dnh

(e) Néu f o g la song anh thi g 1a toan anh khi va chi khi f 1a don anh

Bai tap 17. Tim vi du cdc ham f va ¢g théa man f o g 1a song anh, nhung g khong phai toan anh va f
khong phai don anh.

Bai tap 18. Chitng minh cac tinh chit sau ctia ham tran v ham san, trong d6 x e Rvan € Z

(la) |z] =nkhivachikhin<z <n+1

: (
(Ib) [z] =nkhivachikhin—1<z<n
3b) [—z] =[]
(Ic) |z)] =nkhivachikhiz—1<n<z
4a) [z +n] = |z|+n
(1d) [z] =nkhivachikhiz<n<ax+1 (a) | J= L]
(

Nr—-1l<lz]<z<[z]<z+1
Bai tap 19. Ching minh rang néu n € N thi [n/2| =n/2 néu n chin va [n/2] = (n — 1)/2 néu n 18.

Bai tap 20. Ching minh rang néu z € R thi [2z] = |z| + |z + 1/2].
(Ggi y: Khi xét cac bai toan lien quan dén ham san, mot cach tiép can hitu ich 1a dat z = n + € trong
dé n = |z] € Z va e 1a mot s6 thyc théa man 0 < e < 1. Tuong ty, véi ham tran, c6 thé dit z =n —¢.)



3 Day va Téng

Bai tap 21. Trong mdi trudng hgp sau, tim cac s6 hang ag, a1, ..

.,as cta day {a,} néu

(a) a, =2""1 (d) an =7
(b) an =1+ (-1)" (e) an = —(=2)"
(€) an = (n+1)"* (f) an = [n/2]
Bai tap 22. Day {a,} c6 phai l1a 13i giai ctia he thitc truy hoi a,, = 8a,,_1 — 16a,_2 néu
(a) an =07 (e) ap =nd™?
(b) a, =17 (f) ap =2-4™ 4 3n4"?
(¢) an, =2"7 (g) a, = (—4)"7
(d) a, =47 (h) a, = n?4"?

Bai tap 23. Tim 13i gidi cho mdi hé thitc truy hdi sau vé6i cac didu kien ban dau tuong ting cho trudc
bang phuong phép da trinh bay trong bai gidng.

(a) ap =—ap—1,a0=">5
(e) an=(n+1)an—1, ag =2
(b) an=an-1+3,a0=1

)
(c)
(d) an =2ap-1—3,a0=-1

(f) an =2nan_1, ag =3
Ap = Qp_1—Mn, a9 =4

(g) an=—apn1+n—1,a0="7

Bai tap 24. Choa, =2"+5-3"v6in=0,1,2,...

(a) Tim ag, a1, az,as, va ay.

(b) Hay ching minh ay = 5a; — 6ag, ag = bas — 6ay, va ay = baz — 6as.

(c) Hay chi ra rang a,, = 5a,_1 — 6a,_2 véi moi s6 nguyéen n > 2.

Bai tap 25. Gia thiét dan s6 thé giéi nam 2017 1a 7.6 ty ngudi va tang theo ty l¢ 1.12%/nam.
(a) Xay dung he thifc truy hoi cho dan s6 thé giéi n nam sau 2017.

(b) Tim cong thiic tudng minh dé tinh dan s6 thé giéi n nam sau 2017.

(c) Dan s6 thé gidi nam 2050 sé 1a bao nhieu?

Bai tap 26. Mot ngudi nop 1000 USD vao mot tai khoan tiét kiem véi 1ai suat 9% /ndm va mdi nam
tién 1ai duge chuyén vao tai khoan vao ngay cudi ciing clia nam. Gia thiét ring chi c6 thé rat tien khi
dong tai khoan.

(a) Xay dung he thitc truy hoi dé tinh s6 tién trong tai khoan sau n nam.
(b) Tim cong thiic tuong minh dé tinh s6 tién trong tai khoidn sau n nam.
(c) Sau 100 nam, trong tai khoan c¢6 bao nhiéu tién?

Bai tap 27. V6i mdi day s6 nguyen sau, hiay tim mot cong thitc don gidn hodc mot cach dé tim céc
s6 hang tiép theo ciia ddy. Gi4 sit cong thitc ban tim ra 1a ding, hdy tim ba s6 hang tiép theo ctia day
(a) 1,0,1,1,0,0,1,1,1,0,0,0,1,. .. (e) 15,8,1,—6,—13,—20, —27, ...

(b

1,2,2,3,4,4,5,6,6,7,8,8, ... () 3,5,8,12,17,23,30,38,47, . ..

)
(8)
(h) 2,3,7,25,121,721,5041,40321, ..

(c) 1,0,2,0,4,0,8,0,16,0,... 2,16, 54, 128,250, 432, 686, . . .

)
)
)
(d) 3,6,12,24,48,96,192, ...

Bai tap 28. Tinh cac téng sau

(a)

200
k=100 k



200
(b) 2529 K
20
(¢) 210 k*(k —3)
Bai tap 29. (a) Ching minh riang 3°7_, (a; — a;-1) = a, — ag, trong d6 ag, a1, ..., a, la mot day gom
cac sb6 thue.

(b) St dung déng thic 1/(k(k+1)) = 1/k —1/(k+1) va phan (a) dé tinh > ,_, 1/(k(k + 1)).

Bai tap 30. Lay tong ca hai vé clia déng thitc k2 — (k — 1)2 =2k — 1 tit k = 1 dén k = n va st dung
Bai tap 29(a) dé tim mot cong thiic tuong minh cho Y°}'_,(2k — 1) (tdng n s6 tu nhién 18 dau tien).
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Bai tap 1. Cho P(n) la vi tit

nn+1)2n+1)

P+2% 4. 4n?= ;

(a) Dé chiing minh P(n) ding v6i moi n € Z+

e O budc co s8, ta can ching minh didu gi?
e O buée quy nap, gid thiét quy nap la gi? Ta can ching minh didu gi?
(b) Hay ching minh P(n) ding véi moi n € Z* bing phuong phap quy nap theo cac budc ban da tra
16i & phan (a).
Bai tap 2. Chitng minh cédc ménh dé sau bing phuong phap quy nap

2
1
(a) 1B +23 4. +n% = (n(n;—)) voi moi n € ZT.

(n+1)(2n+1)(2n + 3)
3
3571 — 1)

(c) 3—|—3-5+3-52+-~-+3-5”:fVc’iimoinEN.

(b) 124+32+52+ .-+ (2n+1)2 = v6i moi n € N.

Bai tap 3. Trong Bai tap 3 phan Cac ciu trtc co ban II, cAc ban di tim nghiém ctia mdéi hé thic
truy hoi sau véi cac diéu kien ban dau cho trudc biang phuong phap thay thé vd doan nghiem da
trinh bay trong bai giang. Hay ching minh cic du doan ciia ban la ding bing phuong phap quy nap.
(a) ap = —an—1, a0 =5

(e) ap =+ Dap_1,a0=2
(b) an =an-1+3,a0=1

(

c)
(d) an =2a,-1—3,a0=—-1

(f) an =2nay—1,a0=3
Ap =Ap_1—MN, ag =4
(g) an=—ap_1+n—1,a0="7
Bai tap 4. (a) Tim mot cong thiic tudng minh cho téng

Lt
1.2 2.3 n(n+ 1)

bang cach xét mot sd gia tri n nhé va doan cong thitc.
(b) Hay chitng minh dit doén ctia ban & phan (a) bing phuong phap quy nap.
Bai tap 5. (a) Ching minh ring 3" < n! néu n la mot sd nguyen 16n hon 6.
(b) Véi cac s6 nguyén khong am n nao thi 2n + 3 < 2°? Hay chiing minh dap 4n ciia ban.

(c) Chiing minh réng n® + 2n chia hét cho 3 véi moi sé6 nguyen duong n.



Bai tap 6. Vi cac tap hop Ay, Ao, ..., A, va B, hiy chiing minh cac phat biéu sau ding véi moi sd
nguyén n > 2

(a) (A1NAsn---NA)YUB=(AUB)N(A2UB)N---N(A, U
(b) (AyUAU---UA,)NB=(ANB)U(A2NB)U---U (A, N
(c) (A1=B)N(A2=B)N---N(Ay = B)=(A1NAN---NA) -
(d) (441 —B)U(A2—B)U---U(A,—B)=(A1UAU---UA,) —

Bai tap 7. Chiing minh ring mot tap ¢6 n phan t1t ¢6 n(n — 1)/2 tap con chita chinh x4c hai phan ti,
v6i moi s6 nguyén n > 2.

B).
B).
B.

Bai tap 8. Gia stt m va n la cac s6 nguyen duong véi m > n va f 1a mot ham tu {1,2,...,m} dén
{1,2,...,n}. Hay st dung phuong phap quy nap dé chiing minh ring f khong phai la don dnh véi moi
s6 nguyén duong n.

Bai tap 9. Sit dung phuong phap quy nap dé chitng minh rang —(p; Vpa V- - -Vp,) = —=p1 A=paA---A=p,
véi moi n > 2, trong dé p1,...,p, 14 cAc ménh dé logic.

. . . 1
Bai tap 10. (a) Chiing minh rang ta khong thé sit dung quy nap toan hoc dé ching minh E - <2
i
i=1
v6i moi s6 nguyén duong n.

n
. . 1 1 p
(b) Chiing minh bang quy nap toan hoc rang E = < 2 — — v6i moi s0 nguyén duong n, tit do suy ra
1 n
i=1
n

1 .
Z — < 2 v6i moi s0 nguyén duong n.
i

Bai tap 11. Stt dung quy nap manh dé chitng minh ring moi s6 nguyén duong cé thé duge biéu dién bing
tong ctia cac liy thita ctia 2, nghia la, bing tdng clia cdc phan ti cia mot tap con cia {2°0,21,22 ... 1.
(Goi y: O bude quy nap, xét cac truong hop k+ 1 chin va k+ 1 18. Khi k+ 1 chén, chd ¥ ring (k+1)/2
1a mot s6 nguyen.)

Bai tap 12. Chitng minh bing quy nap manh sau day sai ¢ dau?
Ta ching minh P(n) := “véi moi s6 nguyén khong am n, 5n = 0"

e Budc co sé: P(0) ding, do 5-0=0.

e Buéc quy nap: Gid sit 55 = 0 v6i moi s6 nguyén khong am j théa man 0 < j < k. Ta ching minh
5(k + 1) = 0. That vay, ta c6 thé viét k + 1 =i+ j, v6i 4,5 14 cac s6 nguyen khong am nhd hon
k + 1. Theo gia thiét quy nap, 5(k +1) =5(i +j) =5+ 55 =0+ 0= 0.

Bai tap 13. Hay tim mdt dinh nghia dé quy cia
(a) Day {an} v6ia, =4n—2van =1,2,.... (d) Tap hgp céac s6 nguyén duong la liy thita ciia 3.
(b) Day {b,} v6ib, =n(n+1)van=1,2,.... (e) Tap hgp cac s6 nguyén duong chia hét cho 5.
(c) Tap hgp céc s6 nguyén duong 18. (f) Tap hop cac s6 nguyén duong khong chia hét cho 5.

Bai tap 14. Cho day Fibonacci {f,,}. Ching minh rang fi + f3 + -+ + fan—1 = fon v6i moi s6 nguyén
duong n.

Bai tap 15. Chitng minh ring tap S dinh nghia bdi 1 € Sva s+t € Snéusc Svatec S latap cac
s6 nguyén duong ZT. (Ggi y: Chitng minh S C Z* va ZT C S.)

Bai tap 16. Cho S 1 tap cac cap sap thi tir cic s6 nguyén dude dinh nghia bing dé quy nhu sau
e Budc co sd: (0,0) € S.
e Budc dé quy: Néu (a,b) € S, thi (a+2,b+3) € Sva(a+3,b+2)€S.

(a) Stt dung quy nap manh véi sb lan 4p dung budc dé quy trong dinh nghia clia S & trén, hay chitng
minh a + b chia hét cho 5 véi moi (a,b) € S.

(b) St dung quy nap theo ciu triic dé chiitng minh a + b chia hét cho 5 véi moi (a,b) € S.
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Bai tap 1. Thiét ké thuat toan dé tinh tdng ciia tit ca cac s6 hang trong mot day sé nguyen a, as, . . ., ax
cho truge. Chitng minh thuat todn ban thiét ké 1a ding.

Bai tap 2. Cho trudc mot diy khong gidm cac s6 nguyén a1 < as < az < --- < a,,. Hay thiét ké mot
thuat toan dé tim cac s6 xuét hien nhidu hon mét 1an trong day.

Bai tap 3. Mot chudi ky tu dude goi 1a chudi doi xing (palindrome) khi viét tit trai qua phai va viét
tit phai qua trai thi chudi khong thay déi. Mot vi du 1a chudi madam. Hay thiét ké thuat toan dé kiém
tra xem mot chudi ky tur ¢6 phai 1a chudi déi xitng hay khong.

Bai tap 4. Hay thiét ké mot thuat toan dé hoan ddi cac gia tri ciia cic bién z vA y chi sit dung cac
phép gan gia tri.

Bai tap 5. Cho f: A — B la mot ham véi cac tap A, B 1a cac tap con hitu han ctia Z. Hay thiét ké
mot thuat toan dé kiém tra xem

(a) lieu f c6 la don anh;

(b) lieu f ¢6 1a toan anh.

Bai tap 6. Sit dung sip xép ndi bot dé sip xép cac phan tit trong day 6,2,3,1,5,4. Hay viét cu thé cac
day nhan dude & tiing bude ctia thuat toan. Lam tuong tu véi sip xép chen.

Bai tap 7. Mot thuat toan tinh 2" v6i x € Rt v n € N dudge moé ta nhu sau

Thuat toan 1: Tinh z”.

Input: z: s6 thyc duong, n: s6 tu nhién
Output: Gia tri cia ™
answer =1
while n > 0 do
answer := answer X
L n:=n-—1

B W N

5 return answer

Hay chitng minh phét biéu sau la mot bat bién vong lap cho vong while
O trude lan lap thi i (i > 1), answer = 2=,

(Cha ¥ 1a “lan lap thit 77 khac vé6i “lan 1dp 7. Khi ta n6i “lan 1dp 47, ta chi lan 1ap ctia vong while ma gia
tri cia n bang i. Khi ta néi “lan 1dp thi 7, ta chi th tu thyc hign ctia lan lap d6 trong vong while.)

Bai tap 8. Chitng minh ring

1) 23 14 O(z*) nhung x* khong 1a O(23).

2) 3z + 114 O(2*/2) va 2*/2 1a O(3z* + 1).
3) wlogz 1a O(z?) nhung 22 khong 1a O(zlogz).
)

(
(
(
(

4) 2" 1a O(3") nhung 3" khong la O(2").



Bai tap 9. Ching minh ring néu f(z) la O(z) thi f(z) ciing la O(z?).
Bai tap 10. Hay giai thich mot ham f(z) 1a O(1) nghia 1a gl. Tuong tu véi (1) va O(1).

Bai tap 11. Chiing minh rang véi cac ham f, g tit R dén R, f 14 ©(g) khi va chi khi ton tai cac hiang
s6 duong C, Cq, va k sao cho Cylg(z)] < |f(z)| < Calg(z)| v6i moi = > k.
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Bai tap 1. Sip xép day sau bang cach st dung sap xép tron 4,7,0,3,8,9,1

Bai tap 2. Dédnh gid thdi gian chay clia cdc thuat todn dé quy mo t& trong bai gidng (tinh giai thira,
lily thira, tim kiém tuyén tinh, tim kiém nhi phan, sip xép tron)

Bai tap 3. Giai cac heé thiic truy hdi véi didu kién ban dau sau

(a) ap =6ap—1 —8ap—2 (n>2), a0 =4, a; =10

(b) an =2an-1+ an—2—2a,-3 (n>3),a0=3,a1 =6, a2 =0

(¢) an = =bap—1 — 6an—2+42-4™ (n > 3), a; = 56, az = 278

Bai tap 4. Stt dung ham sinh dé giai cac hé thitc truy hoi sau

(a) ap =Tapn_1 (n>1) véiag =5

(b) ap = bax—1 — 6ag_2 (k> 2), ap =6, a; =30

Bai tap 5. Udc lugng cic he thidc truy hoi sau theo O-lén, gid st T'(1) = 1
(a) T(n) = 4T(n/3) +

(b) T(n) = 4T(n/2) + n?

(c) T(n) = 3T(n/3) +n

(@) T(n) = 37(n/3) + 1

Bai tap 6. St dung cay dé quy dé wéc lugng T'(n) cho bdi cac hé thiic truy hoi sau
(a) T(n) =2T(n/2) + n?

(b) T(n) =T(n/2) +1

(¢) T(n)=2T(n—1)+1

Bai tap 7. He thic T'(n) = 27(n/2) + nlogn khong théa méan céc diéu kien ctia Dinh ly thg nén ta
khong thé uée lugng né thong qua Dinh ly. Tuy nhién, ta van c6 thé sit dung cay dé quy dé wéc lugng
T'(n) trong trudng hop nay. Hay sit dung cay de quy dé chi ra T'(n) = O(nlog?n)

Bai tap 8. Ta c6 thé chitng minh Dinh 1y tho bing céach sit dung cay dé quy

(a) Ve cay de quy cho T(n) = aT(n/b) +cn? trong d6 n = b* v6i k 1a s6 nguyén duong ndo do, a > 1, b
13 s6 nguyén duong 16n hon 1, va ¢, d 1 cac sd thiyc véi ¢ duong va d khong am

(b) Tinh tdng titng hang va viét cong thitc ctia T'(n) dusi dang tong clia cAc hang trong cay.

(c) Xét cac truong hop a < b?, a = b?, va a > bl

Bai tap 9. Mot cay van Emde Boas (van Emde Boas tree) 1a mot cau tric dit lisu dé quy cho phép
ching ta chén, x6a, va tim kiém phan t x ndo d6 trong mot tap vi tru U = {1,2,...,u} mot cach
nhanh chéng. Thoi gian chen, x6a, tim kiém trong mot cay van Emde Boas dugc cho bdi hé thic truy
héi T'(u) = T(y/u) + 1 va T(1) = 1. Hay uéc lugng T(u). (Ggi y: Dinh nghia R(k) = T(2%). Giai cho
R(k) ¢6 vé dé dang hon!)
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Bai tap 1. Biéu dién cac sé nguyén sau dudi dang nhi phan

(a) 231

(b) 4532

(c) 97644

Bai tap 2. Tinh téng va tich céc s6 nhi phan sau

(a) (1000111)5 va (1110111)

(b) (11101111)2 va (10111101)s

Bai tap 3. St dung thuat toan tinh b” mod m thong qua biéu dién nhj phan ctia n dé tinh 7544 mod 645.
Bai tap 4. Tinh céc bicu thic sau

(a)
(b)
(c
(d

(—133 mod 23 + 261 mod 23) mod 23

((457 mod 23) - (182 mod 23)) mod 23
) (992 mod 32)% mod 15
) (3* mod 17)2 mod 11

Bai tap 5. Ching minh rang néu a = b (mod m) va ¢ = d (mod m), trong d6 a,b, c,d va m 1a cic s6
nguyén thdéa man m > 2, thi a — ¢ =b —d (mod m).

Bai tap 6. Gia tri cia ham Euler ¢ tai s6 nguyén duong n dude dinh nghia 13 s cic sd nguyén duong
nhé hon hodc biing n va nguyén t6 ciing nhau véi n. Vi du, ¢(6) = 2 vi trong cac s6 nguyén duong nhd
hon hosic bing 6, chi c6 1 va 5 13 nguyén t6 cting nhau véi 6.

(a) Tinh ¢(4), 6(10), va H(13).
(b) Chiing minh rang n 1a s6 nguyen t6 khi va chi khi ¢(n) =n — 1

Bai tap 7. Ching minh ring véi moi sd nguyén duong n, ton tai mot day n hgp s6 lién tiép. (Gdi y:
Xét day s6 nguyén lien tiép bat dau tu (n + 1)! + 2.)

Bai tap 8. Tim ged(92928,123552) and lem(92928,123552), va kiém tra lai ring ged (92928, 123552) -
lem (92928, 123552) = 92928 - 123552. (Ggi y: Phan tich 92928 va 123552 thanh tich céc thita s6 nguyén
t6.)

Bai tap 9. St dung thuat toan Euclid dé tim
(a) ged(12,18)

(b) ged(111,201)

(c) ged(1001,1331)

Bai tap 10. Biéu dién u6c chung 16n nhat ctia cac cip s6 sau dudi dang t6 hgp tuyén tinh ciia ching



10,11

(a
(b

21, 44

d) 34,55

)
)
(c) 36,48
(d)
(e) 117,213
Bai tap 11. Chitng minh ring tich ctia ba s6 nguyén lién tiép bat ky chia hét cho 6

Bai tap 12. Ching minh rang néu a, b, m la céc s6 nguyen véi m > 2 vaa = b (mod m) thi ged(a, m) =
ged(b,m). (Ggi y: Chitng minh tap céc wéc chung ciia a va m bang véi tap céc wdc chung ctia b va m.)

Bai tap 13 (x). Chitng minh ring néu a va b déu la cac s6 nguyen duong thi
(2% — 1) mod (2 — 1) = 2¢medb _ g
(Goi §: 20 — 1 =20-b(20 — 1) 42070 _ 1))

Bai tap 14. Gii phuong trinh 1522 + 192 = 5 (mod 11). (Gdi y: Chitng minh ring phuong trinh da
cho tuong duong véi 1522 + 192 + 6 = 0 (mod 11). Phan tich vé trai ctia phuong trinh nay thanh nhan
tit. Phuong trinh ¢6 nghiem khi ndo? Tai sao? Xem lai Bai tap 4 trong slides “Ly thuyét s6 co ban”.)

Bai tap 15. Giai he phuong trinh sau biang hai phuong phap da dé cap trong bai gidng (stt dung chiing
minh ctia Dinh 1y Phan du Trung Hoa hogc phuong phap thay thé ngugc)

(mod 2) (1)

=2 (mod 3) (2)

=3 (mod 5) (3)

=4 (mod 11) (4)

Bai tap 16 (x). Gii hé phuong trinh

=5 (mod 6) (5)

x=3 (mod 10) (6)

(mod 15) )

Chia y: 6, 10, va 15 khong doi mot nguyén t6 cting nhau.

Bai tap 17. Nhitng s6 nguyén nao chia 2 du 1 va chia 3 ciing du 1?
Bai tap 18. St dung Dinh 1y Fermat nhé dé tinh

(a) 7*2 mod 13

(b) 23902 mod 41

(c) nghich ddo ciia 539 theo modun 41

Bai tap 19. Sit dung su trg gitp tit Dinh 1y Fermat nhd, hiy chting minh ring 42 14 uéc ctia n” — n.
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Bai tap 1. Mot mat khau wifi theo giao thitc WEP (Wired Equivalent Privacy — Bdo mat tuong duong
vdi mang ¢é ddy) 13 mot chudi ky tu thap luc phan gdm 10, 26, hodc 58 ky tu. C6 tat ci bao nhiéu mat
khau theo giao thitc WEP?

Bai tap 2. C6 bao nhiéu s6 nguyén duong gitta 100 va 999 théa man
(a) chia hét cho 77
) 1a s6 167
) ¢6 ba chit s6 thap phan giong nhau?
(d) khong chia hét cho 47
) chia hét cho 3 hodc chia hét cho 47
) khong chia hét cho ca 3 va 47
chia hét cho 3 nhung khong chia hét cho 47
chia hét cho ca 3 va 47
Bai tap 3. C6 bao nhiéu s c6 4 chit sé thda man
(a) khong chita bat ky hai chit s6 nao giong nhau?
(b) két thic bdi mot chit s6 chdn?
(c) ¢6 chinh xac ba chit s6 la 9
Bai tap 4. C6 bao nhiéu chudi nhi phan do dai 10 bat dau véi 000 hodc két thic véi 007

Bai tap 5. Can chon it nhit bao nhieu 6 tit tap {1,2,3,4,5,6,7,8} dé chic chian ring c6 hai s6 trong
cac s6 duge chon c6 tong bing 97

Bai tap 6. Chiing minh ring trong moét nhém 10 ngudi ¢6 ba ngudi déi mot quen biét nhau hosic bén
ngudi doi mot khong quen biét nhau, va ¢6 ba ngudi doi mot khong quen biét nhau hodc bén ngudi doi
mot quen biét nhau.

Bai tap 7. C6 bao nhiéu chudi nhi phan do dai 10 thoa méan diéu kien
(a) ¢6 chita chinh xac bon s6 17

(b) c6 chita nhiéu nhat bén s6 17

(

¢) ¢6 chita it nhat bon s6 17
(d) c6 chita s6 cac s6 0 bing v6i sb cdc sd 17

Bai tap 8. C6 bao nhiéu cach xép n ban nam va n ban ni thanh mo6t hang dai sao cho cic ban nam
va nit ding xen ké nhau? (Ggi y: Thit v6i mot s6 gid tri nhd clia n.)

Bai tap 9. C6 bao nhiéu hoan vi ctia day cac chit cdii ABCDEFG c6 chita



chuéi ky ty BCD?

(a)
(b) chubi ky tu CFGA?
()
(d)

cac chudi ky tu BA va GF?
cac chudi ky t¢ ABC va DE?

Bai tap 10. C6 bao nhiéu cach xép 8 ban nam va 5 ban nit thanh mot hang dai sao cho khéng c6 hai
ban nit ndo ding lién k& nhau? (Ggi ¥: Dau tién tim vi trf cho cAc ban nam. Sau dé xét cac vi tri ¢6
thé cho cic ban nit.)

Bai tap 11. Gia s c6 mot nhém gdm 10 nam va 15 nit. Cé bao nhiéu cach chon ra mot ban dai dien
gdm 6 thanh vién trong dé can c6 s6 nam va nit bing nhau?

Bai tap 12. S dung dinh Iy nhi thitc dé tim hé s6 ctia %" trong khai trién cta (22° — 4y?)7, véi

(a) a=9,b=8
(b) a=8,b=9
(¢) a=0,b=14

() (g) = P(n,2)

Bai tap 14. Chitng minh riing néu n 13 mot s6 nguyén duong thi

1=(0) < (1) =< () = () 7= (20) = () =

Bai tap 15. Chitng minh ring néu n va k 1a cac sé nguyén véi 1 < k < n thi

n n—1
1) =)
(a) bing cach st dung phuong phap dai s

(b) béing phuong phap dém hai 1an

Bai tap 16. Chitng minh riing néu n 13 mot s6 nguyén duong thi

(3) =)+

(a) bing cach sit dung phuong phap dai s6
(b) bang phuong phap dém hai lan

Bai tap 17. Bat phuong trinh x; + 25 + 23 < 11 ¢6 bao nhiéu nghiém nguyén théa man z; > 0, x5 > 0,
va z3 > 0?7 (Ggi y: Dua vao them mot bién tam thoi z4 théa man z1 + xo + x3 + 14 = 11.)

Bai tap 18. Phuong trinh =1 + o + 23 + 24 + x5 = 21 ¢6 bao nhiéu nghiém nguyén théa man dicu kién
x; >0 véi moi i € {1,2,3,4,5} va

(a) o1 > 17



(b) T; > 2 v6éimoii e {1,2,3,4,5}?
(¢) 0<ay <107
(d)0§1‘1§3,1§$2<4,Vé$3215?

Bai tap 19. C6 bao nhiéu chudi ky tu gom 10 chit s6 tam phan (0, 1, hodc 2) c¢6 chita chinh xac hai s6
0, ba s6 1, v& nam sb 27

Bai tap 20. C6 bao nhiéu cach phan phdi 6 qua béng hoan toan giéng nhau vio 9 hop hoan toan khac
nhau?

Bai tap 21. C6 bao nhiéu sé nguyén duong nhé hon 1000000 c6 téng cac chit sé bing 197

Bai tap 22 (x). C6 bao nhiéu cach chon 5 ngay lam viéc trong thang Mudi cho mot phi cong, biét ring
khong thé chon hai ngay lam viéc nao lien tiép nhau? (Ggi y: Xét cac khoang thoi gian phi cong khong
lam viée. C6 bao nhieu cach chon cac khoang thoi gian nay dé dam bao diéu kien dé ra?)

Bai tap 23. C6 bao nhiéu cach dé phan phéi 15 vat thé phan biét vao 5 hop phan biét sao cho cac hop
lan luot ¢6 mot, hai, ba, bén, va nam vat thé § trong ching?
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Bai tap 1. Vé cac do thi sau

Bai tap 2. Ching minh ring mot don dé thi G = (V, E) 1a mot do thi hai phan khi v chi khi ton tai
mot ham f: V — {0,1} théa man f(u) # f(v) néu u € Ng(v). N6i cach khac, G 1a d6 thi hai phan khi
va chi khi ta c6 thé “t6 mau” cac dinh ciia do thi bang hai “mau” 0 va 1 sao cho hai dinh ké nhau luén
c6 “mau” khac nhau.

St dung phat biéu trén, hay kiém tra xem cac do thi sau c¢6 phai do thi hai phan hay khong

a b b c b c

Bai tap 3. Cac do thi sau ¢6 bao nhiéu dinh vi bao nhiéu canh?

Bai tap 4. Cho G la mot dd thi v6i n dinh va m canh. Goi A(G) va §(G) 1an lugt 1a bac 16n nhéat va
nhé nhat cia mot dinh cia G. Ching minh ring 6(G) < 2m/n < A(G).



Bai tap 5. Mot do thi dugc goi 1a do thi chinh quy (regular graph) néu cac dinh ctia do thi c¢6 cling bac.
Ta goi mot do thi 14 n-chinh quy néu né 14 dé thi chinh quy trong dé cac dinh cé ciing bac n. Véi cac
gia tri ndo ctia n thi cac do thi sau la dd thi chinh quy

(a) K
(b) C
(c)

(d) @
Bai tap 6. Chiing minh riang néu mot do thi hai phan G = (V,UVs, E) 14 do thi chinh quy thi V3] = |Va.

n

n
Wr 3

n

Bai tap 7. Do thi bu (complement graph) chia mot dd thi G, ky hieu G, 1a mot do thi ¢6 cing tap dinh
véi G. Hai dinh trong G 1a lién ké khi v chi khi ching khong lién ké trong G. Hay mo t& cdc do thi sau

(a) Kn

(b) Km.n
(c) Cn
Bai tap 8. Céc cap do thi sau c¢6 ding cau hay khong? Vi sao?

U1 W

w1
Us U2 Ws Wa ws wo
wy w3
Uy U3 Wy w3 Gy
G 1 G?
U1 U2
w1 Wy
U3
w2 Ws
@ ws ws
Vs (Y
5 Gl 4 G2

Bai tap 9. Gia sit G va H 1a céc don do thi théa man G ~ H. Chitng minh ring G ~ H.
Bai tap 10. Mot don do thi G duge goi la tu bu (self-complementary) néu G ~ G.

(a) Chitng minh ring do thi sau 1a mot do thi tu bu

(%) Vs

U1 Uy

(b) Tim mot do thi ty bl c¢6 5 dinh.



Bai tap 11. Cho G = (V, E) la mot do thi c¢6 huéng. Mot dinh w € V duge goi la hudng tdi duogc
(reachable) tit dinh v € V(G) néu ton tai mot duong di c6 hudng tit v dén w. Hai dinh v, w 1a lan nhau
hwéng téi duge (mutually reachable) néu nhu w hudng t6i duge tit v v v huéng t6i duge tir w.

(a) Chting minh ring néu u, v 1a 1dn nhau huéng t6i duge va v, w 1a 1an nhau huéng t6i duge thi u, w 1a
1an nhau huéng t6i duge.

(b) St dung phan (a), chitng minh ring néu H va K 1an lugt 14 cac thanh phan lién thong manh chita
uwva v thi H= K hoic H va K khong c6 dinh chung, trong d6 u,v 1a cac dinh bat ky.

Bai tap 12. Chitng minh ring mdi do thi sau khong c6 dinh cét
(a) Cp v6in >3

(b) W,, véin >3

(¢) K v6im>2van>2
(d) Qn véin>2

Bai tap 13. Chitng minh ring mot do thi vo huéng lien théng bat ky gom n > 1 dinh c6 it nhat n — 1
canh. (Ggi y: Quy nap manh theo s6 dinh n ctia do thi.)

Bai tap 14. V6i mdi do thi trong cdc truong hop sau, tim &(G), \(G), va min,cy deg(v).

a C
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Bai tap 1. V6i nhitng gia tri ndo cia n thi cac dd thi sau c6 chu trinh Euler?
(a) Kn

(b) Cn
(c) W
(d) Qn

Bai tap 2. Hay xdc dinh xem céc do thi sau ¢6 chu trinh/dudng di Euler hay khong? Néu c6, hdy tim
mot chu trinh/dudng di Euler trong do thi doé.

1 b c
a d
€
2 a b ¢
d < Yi
g i
3. a b 4 a
i b
e
d
c d
e c
5. a b
[
€ d

Bai tap 3. Tim do dai duong di ngin nhét tit a dén z trong do thi sau bing thuat toan Dijkstra.



6 ~ 5
€ g

Bai tap 4. Hay giai thich cich tim mot dudng di c6 s6 canh ngin nhit giita hai dinh clia mot do thi
vd huéng bing cach coi bai toan nay nhu 1 mot bai toan tim dudng di ngdn nhit trong mot dd thi c6
trong sb.

Bai tap 5. Duong di ngén nhat gifta hai dinh ctia mot do thi ¢6 trong s6 G = (V, E,w) ¢6 phai la duy
nhat hay khong néu nhu trong s clia cdc canh 1a phan biét, nghia la véi hai canh e, f € E bat ky thi

w(e) # w(f)?
Bai tap 6. Cac do thi sau c6 phai do thi phang khong? Néu ding, hiy vé mot biéu dién phing ciia dd

thi do
a b
a a b c
c

bs% %zc E % E A

N\
d e f d e f e d

Gl G2 G3

Bai tap 7. Gia st mot do thi phing liéen thong c6 8 dinh, mdi dinh c6 bac 3. Mot biéu dién phing clia
d6 thi nay chia mat phéng thanh bao nhiéu mién?

Bai tap 8. Trong s6 cac dd thi khong phing sau, do thi nao théa man diéu kién sau: néu bé di mot
dinh bat k¥ va céc canh lien thudc véi dinh dé thi ta thu duge mot do thi phéng.

(a) Ks
(b) K
(c) K33

(d) Kz

Bai tap 9. Nhitng do thi ndo c6 sic s6 bing 17

Bai tap 10. Mot cach t6 mau cac canh clia mot do thi G = (V, E) bang k mau (k-edge coloring) 1a mot
ham f: E — {1,2,...,k} thoa man diéu kién f(e) # f(e’) néu e va €’ lién thuoc véi cing mot dinh. Sic
s6 canh (edge chromatic number) ciia mot do thi G, ky hisu x/(G), 14 s6 mau nhé nhat c6 thé dimg dé
td mau cic canh cua G

(a) Tim x'(Cy) va x'(W,,) v6i n > 3.
(b) Chitng minh rang x'(G) > A(G), trong d6 A(G) la bac 16n nhat ctia mot dinh ctia G.



VNU-HUS MAT3500: Toan rdi rac
Bai tap Ly thuyét do thi III

Hoang Anh Diic

Bo mon Tin hoc, Dai hoc KHTN, DPHQG Ha Noi
hoanganhduc@hus.edu.vn

Bai tap 1. Do thi ndo trong cac do thi sau 1a cay?

a

(a) Dinh nao dinh gbc?
(b) Céc dinh nao la dinh trong?
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)
(d) Cac dinh nao la dinh con cta j?
) Dinh nao la dinh gbc ctia h?
) Cac dinh nao la dinh anh em cta o?
) Céc dinh nao la dinh t6 tien ctia m?
(h) Cac dinh nao la dinh con chau cta b?
) Mic ctia méi dinh trong cay la bao nhiéu?
(j) V& cay con gbc ¢ va cay con goc e.
Bai tap 3. Cac do thi hai phan day du K, , nao la cay, trong d6 m,n la cac sé nguyén duong?

Bai tap 4. Mot ring bao gom n dinh va ¢ cay (méi cay 1a mot thanh phén lién thong clia ring) c6 bao
nhiéu canh?

Bai tap 5. Tim mot cay bao trum ctia do thi sau bing
(1) thuat todn tim kiém theo chiéu sau (DFS);

(2) thuat toan tim kiém theo chiéu rong (BFS);

bt dau tir dinh a.

Bai tap 6. Giai thich cach st dung thuat toan tim kiém theo chiéu sau hosic tim kiém theo chiéu réng
dé xay dyng mot day sip thit tur cdc dinh trong mot do thi lien thong.

Bai tap 7. Hay mo ta cac cay xuit ra bdi thuat toan tim kiém theo chiéu réng va thuat toan tim kiém
theo chiéu sau khi chay trén do thi day du K, vdi n 1a s6 nguyén duong nao doé.

Bai tap 8. C6 nhiing bai toan chi ¢6 thé gidi duge bing cach tim kiém trén tap toan bo cac 10i giai.
Dé tién hanh tim kiém 15i gidi mot cach ¢6 hé théng, mot hudng tiép can la sit dung cay quyét dinh véi
mdi dinh trong moé t4 mot quyét dinh va mdi dinh 14 ing v6i mot 18i gidi ndo d6. Trong ki thudt quay
lui (backtracking), dé tim kiém 13i gidi mong mudn, dau tién ta tién hanh mot day cic quyét dinh sao
cho ta c6 thé tim dén céc 15i giai 6 cang xa dinh gbc cang tét. Mot diy cac quyét dinh nay tuong tng
v6i mot dusng di trong cay quyét dinh tit gbc dén la. Mot khi ta biét ring khong thé tim dén mot 15
gidi méi xa hon thong qua day céc quyét dinh, ta lui lai xét dinh cha ciia dinh dang xét hien tai, va tiép
tuc tim dén mot 16i giai khac dyra trén mot diy cac quyét dinh méi néu c6 thé. Qua trinh nay dugc lap
lai cho dén khi tim dudc 18i gidi mong mudn hodic két luan ring khong c6 15i gidi ndo nhu thé ton tai.

e d

/
a b c

Hay t6 mau do thi trén bing 3 mau d6 (R), xanh 14 cay (G), vA xanh da trdi (B) dya trén ki thuat
quay lui da mo té. (Ggi y: Xem Muc 11.4.4 trong sach ctia Rosen.)



Bai tap 9. Don d6 thi vo huéng lién théng ndo cé chinh xéc mot cay bao trum?

Bai tap 10. Khi nao thi mot canh clia mot don do thi vé huéng lien thong phai thudc moi cay bao
trium cta do thi dé?

Bai tap 11. Tim mot cay bao triim nhd nhét clia dd thi sau bang cach sit dung

a b c
5 4
O @, C
3/ 5 6 |3
d 7 € 1 f
C O D)
6 8\ 3 4 |4
O—FC—F=C
g h 1

(a) thuat toan Prim

(b) thuat todn Kruskal
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Bai tap 1. Lap bang gia tri cia cdc ham Boole sau:
(a) F(z,y,2) = xyz + TYZ
(b) F(z,y,2) = z(yz + y2)

Bai tap 2. Biéu dién méi ham & Bai tap 1 trén mot khoi lap phuong Q3 bing cach danh dau cac dinh
tai d6 ham dat gia tri 1.

Bai tap 3. Tim mot biéu dién ctia ham Boole F(z,v, 2) biét ring F nhan gia tri 1 khi v& chi khi:
(a) c6 ding 2 trong 3 bién x,y, z nhan gid tri 1.
(b) ¢6 mot s6 chin bién nhan gia tri 1.
Bai tap 4. Tim biéu dién dudi dang tdng ctia cac tiéu hang (minterm) ciia cdc ham sau:
1. F(x,y,2)=(x+2)y
2. F(z,y,2) =xy§+yz

Bai tap 5. St dung luat De Morgan, ta c6 thé biéu dién phép toan + theo hai phép toan - va ~, tit dé
c6 thé bidu dién moi ham Boole bing mot biéu thic chi chia hai phép toan dé. Hay tim mot biéu dién
nhu vy cta cac ham sau:

1. F(z,y) =z +vy
2. F(z,y,2) =Z(x +9) + 2

Bai tap 6. Tuong tu bai trude, ta ciing c6 thé biéu dién moi ham Boole bing mot biéu thitc chi chita
hai phép toan + v& ~. Tim mot biéu dién nhu vay ciia céc ham sau:

L. F(z,y) =7y
2. F(z,y,2) =z +g(T+ 2)
Bai tap 7. Rit gon cac biéu thitc sau bing cach sit dung so do Karnaugh:
1. xyz + 2yz + ryz + 2YyZz
2. zyz + xyz + xyz + Tyz + Tyz
3. wryz +wryz + wryz + wryz + wryz

Bai tap 8. Rit gon cac biéu thitc trong bai tap trudc bing phuong phap Quine-McCluskey.
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