VNU-HUS MAT3302: Toén rgi rac GV: Phan Thj Ha Duong (ly thuyét)

Bai tap tuan 1
11/09/2025 GV: Hoang Anh Ddc (bai tap)

(1) Danh sach bai tap méi tuan c6 6 https://hoanganhduc.github.io/teaching/V
NU-HUS/2025/winter/MAT3302/.

(2) Tham gia Google Classroom (https://classroom.google.com/c/0DAwMzkxNzA30
TEy?cjc=jljzv5ov) dé biét cach tinh diém thudng xuyén qua viéc lén bang va diém
danh.

(3) Cac bai tap danh dau sao (x) c6 thé can thsi gian suy nghi lau hon.

Bai tap 1. Cho cdc ménh dé p, g va r véi:

p: Ban dugc diém A trong ky thi cudi k.
g: Ban lam moi bai tap trong cudn sach nay.

r: Ban dugc diém A trong 16p nay.

Viét cac menh dé sau sit dung p, ¢ va r va cac toan tit logic (bao gom c& toan tit phit dinh).

(a) Ban duge diém A trong 16p nay, nhung ban khong lam moi bai tap trong cudn sach
nay.

(b) Ban dugc diém A trong ky thi cudi ky, ban lam moi bai tap trong cudn sich nay, va
ban dugc diém A trong 16p nay.

(c) Dé dugc diém A trong 16p nay, can thiét 1a ban phai duge diém A trong ky thi cudi ky.

(d) Ban dugc diém A trong ky thi cudi ky, nhung ban khong lam moi bai tap trong cudn
sach nay; tuy nhién, ban vAn duge diém A trong 16p nay.

(e) Viéc duge diem A trong ky thi cudi ky va lam moi bai tap trong cudn sich nay la dicu
di dé duge diém A trong 16p nay.

(f) Ban sé dugc diém A trong 16p nay khi va chi khi ban hozc lam moi bai tap trong cudn
sach nay hoiic duge diém A trong ky thi cudi k.

1-1



Bai tap 2. Mot bang chan tri (hay bdng gid tri chan ly (truth table)) cia mot ménh de
phitc hgp 1a mot bang liet ke tat ci cac gia tri chan 1y c6 thé c6 ciia cac bién ménh dé trong
ménh dé phiic hop, cliing v6i gia tri chan 1y tuong ng ctia ménh dé phitc hop.

Dung bang chan tri cho méi ménh dé phitc hgp sau.

(a) pA-p (8) p——p

(b) pV-p (h) p+ —p

(c) (pV—q) —q (i) p®(pVa)

(d) pVa)—(pAa) () (pAa) = (pVa)
(¢) (p—q) < (g — —p) (k) (g —=-p) < (p<q)
() (p—a) = (@ —p) 1) (pera) @ (P g

Bai tap 3. Dung bang chan tri cho mdi ménh dé phitc hop sau.

(a) pop (8) p—> g

(b) p®-p (h) ~p < ¢

(c) p®—q i) = V(wp—aq)
(d) p&—q (@) p—=a)A(=p—aq)
(e) @)V (P& —q) (k) (< q@)V(=p <+ q)
() pea) A P& —q) (1) (=p <+ —q) < (p <> q)

Bai tap 4 (x). Giai thich cac phéat bidu sau ma khong sit dung bang chan tri
(a) (pV—q)A(qV—r)A(rV-p) ding khi p, ¢, vi r ¢6 cung gia tri chan tri va sai trong
céac truong hgp khac.

(b) (pVqVr)A(—=pV—qV-r)ding khi it nhat mot trong p, g, va r ding va it nhat mot
sai, nhung sai khi ca ba bién c6 cting gia tri chan tri.

Bai tap 5. Gia tri cia x sau moi cau lénh sau trong mot chuong trinh may tinh 1a bao
nhiéu, néu = = 1 truéc khi thyc hién cau lenh?

(a) if x+2=3then z:=x+ 1.

(b) if (x+1=3)OR (2 +2=3) thenz:=z+ 1.
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(c) if 22 +3=05) AND (3z+4=7) thenz:=x+ 1.
(d) if (x+1=2) XOR (z+2=3) then z:=x + 1.
(e) if x <2thenz:=z+1.

Bai tap 6. Biéu dién cac dic td hé théng sau bang cidc ménh dé

p: Nguoi ding nhap mat khau hgp le.
q: Quyeén truy cap dudc cap.

r: Nguoi dung da thanh toan phi dang ky.
cling cac toan tit logic (bao gom ca toan tit phu dinh).

(a) “Ngusi ding da thanh toan phi dang ky, nhung khong nhap mat khau hgp 1&.”

(b) “Quyén truy cap dudc cap bat cit khi nao ngudi dung da thanh toan phi dang ky va
nhap mat khau hgp 18.”

(c) “Quyen truy cap bi tit chéi néu ngusi dung chua thanh toan phi dang ky.”

(d) “Néu ngusi ding khong nhap mat khau hgp 1é nhung da thanh toan phi dang ky, thi
quyén truy cap dudgc cap.”

Bai tap 7. Cac dic ta hé thong sau c6 nhat quan khong?

(a) “He thoéng ¢ trang thai da nguoi dung (multiuser state) khi va chi khi né hoat dong
binh thuong. Néu hé thong hoat dong binh thuong, thi nhan (kernel) he diéu hanh dang
hoat dong. Nhan he diéu hanh khong hoat dong hoic he thong & ché do ngit (interrupt
mode). Néu he thong khong & trang thai da ngusi dung, thi né & ché do ngat. He thong
khong & ché do ngat.”

(b) “Bat ctt khi nao phan mém hé théng (system software) dang duge nang cap, ngusi dung
khong thé truy cap hé thong tep (file system). Néu ngudi dimng c6 thé truy cap hé thong
tép, thi ho c¢6 thé luu tép mdi. Néu ngusi ding khong thé luu tép méi, thi phan mém
hé thong khong duge nang cap.”

(c) “Bo dinh tuyén (router) c6 thé gii géi tin dén hé thong bien (edge system) chi khi né
hd trg khong gian dia chi méi (new address space). Dé bo dinh tuyén ho trg khong gian
dia chi méi, can thiét phai cai dat phién ban phan mém mdi nhat. Bo dinh tuyén co
thé giii g6i tin dén hé théng bién néu phién ban phan mém mdi nhat duge cai dat. Bo
dinh tuyén khong hé trg khong gian dia chi méi.”
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(d) “Néu hée thong tep khong bi khoa, thi cdc tin nhan mdéi sé duge xép hang (queued).
Néu hé théng tép khong bi khoa, thi hé thong dang hoat dong binh thudng, va ngudc
lai. Néu céc tin nhin mdi khong duge xép hang, thi ching sé dugce giii dén bo dém tin
nhan (message buffer). Néu he thong tép khong bi khoa, thi cac tin nhan méi sé duge
giii dén bo dém tin nhan. Cac tin nhin mdi sé khong duge gii dén bo dém tin nhan.”

Bai tap 8. Google 1a mot cong cu tim kiém phd bién trén Internet. Khi ban nhap mot ti
khoa, Google sé tra vé cac trang web cé chita tit khéa dé. Ban ciing c6 thé sit dung cac todn
tit logic nhu AND, OR, va NOT dé két hgp céc tit khéa nham thu hep hodac md rong pham
vi tim kiém.

Hay mo ta vi du vé cach ban tim kiém vdi Google bang tit khéa va cac toan tit logic khi
ban muén

(a) tim céc trang web lién quan dén cac nha hang Ethiopia  New York hoac New Jersey;

(b) tim cac trang web lién quan dén giay hodc ing cho nam khong duge thiét ké dé lam
viéc.

Bai tap 9 (x). Mdi cu dan ctia mot ngo6i lang héo 1dnh luon néi that hoac luon néi doi.
Mot ngusi dan lang chi tra 1oi “C6” hoac “Khong” cho mot cdu héi ma mot du khach hoi.
Gia st ban 1a mot du khach dén tham khu viyc nay va dén mot nga ba duong. Mot nhanh
dan dén di tich ma ban muén tham quan; nhanh con lai dan sau vao ring ram. Mot ngusi
dan lang dang ding & nga ba dudng. Ban c6 thé héi ngudi dan lang mot cau héi nao dé xac
dinh nhanh nao can di?

Bai tap 10 (x). Khi ba gido su ngdi trong mot nha hang, ngusi phuc vy héi ho: “Moi ngudi
c6 mudn uodng ca phé khong?” Gido su thit nhat néi: “Toi khong biét.” Gido su thit hai sau
d6 noéi: “Toi khong biét.” Cudi cling, gido su thit ba néi: “Khong, khong phai ai cling mudn
uéng ca phé.” Ngudi phuc vu quay lai va mang ca phé cho nhitng gido st mudn uéng. Lam
thé nao ma ngudi phuc vu biét dude ai mudn udng ca phe?

Bai tap 11 (x). Céanh sat ¢6 ba nghi pham trong vu 4n mang ctia 6ng Cooper: ong Smith,
ong Jones, va ong Williams. Smith, Jones, vd Williams déu tuyén b6 rang ho khong giét
Cooper. Smith ciing néi rang Cooper la ban ctia Jones va rang Williams khong thich ong
ay. Jones ciing néi rang anh ta khong biét Cooper va rang anh ta da ra khéi thi tran vao
ngay Cooper bi giét. Williams ciing néi ring anh ta da nhin thiy cid Smith va Jones véi
Cooper vao ngay x4y ra vu giét ngudi va rang Smith hodc Jones phai 1a nguoi da giét ong
ay.

Ban c6 thé xac dinh ai 1a ké giét ngudi néu mot trong ba ngudi dan ong 1a c6 toi, hai ngudi
vO toi dang néi sy that, nhung cac tuyén bd clia ngusi ¢ toi c6 thé ding hodc sai? (Ggi y:
dich cac phat biéu thanh céc biéu thiic logic va suy luan tit cac bicu thiic nay bang cach sit
dung béng chan tri.)

Bai tap 12. St dung bang chan tri dé kiém chiing céc tuong duong logic sau:
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(a) pAT=p (h) pVg=qVp

(i) pAa=qAp

(0) Vg Vvr=pVv(gVr)

(k) (pAgAr=pA(gAT)

) pAp=p O pAlgvr)=(@AqV(pAT)

(8) ~(-p) =p (m) ~(pAg)=-pV—q

O day, T va F lan lugt 1a cac menh dé luon ding (hiing ding, tautology) va luon sai (mau
thuan, contradiction).

Bai tap 13. Ching minh ring méi ménh dé diéu kién sau 13 mot hing ding (tautology)
bang cach st dung bang chan tri.

(a) (pAg) —=p (f) ~(p = a) > g

(b) p—(pVa) (8) [FpA(PVa]—q

(c) p—=(p—q) h) [p=a)A(g—=7)]—= (=)
(d) wAg) = (p—q) i) pAlp— 9] —q

(e) ~(p—q) —vp @ vaAe—=r)A(g—=r)]—r

Bai tap 14. X4c dinh xem céc ménh dé sau c6 phai 1a hing dang (tautology) hay khong:

(a) (=pA(p—q) = —q
(b) (=gA(p—q)——p

Bai tap 15. Ching minh rang cac cip meénh dé sau l1a tuong duong logic.

(&) pergva(pAq)V (-pA—q). (h) p—=r)A(g—=r)va(pVag) —r.
(b) ~(p ¢ q) vap <« —q. (i) (p=a)Vip—r)vap—(qVr).
(¢) p— g va—qg— —p. G) (p—=r)V(g—7r)va(pAq) —r.
(d) =p > gvap e g (k) p—=(g—=r)vag— (pVr).
©) ~lpSg) p &g 1) pegva(p—a)Alg—p).
() ~(pe g va-porgq .

(m) p <> q va —p < —q.

(g) =) NP—r)vap— (gAT).
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Bai tap 16. Gia st mot bang chan tri véi n bién ménh dé dugce cho trude. Mot ménh dé
phiic hop v6i bang chan tri nay c6 thé duge tao thanh bing cach lay tuyén (disjunction)
ctia cac hoi (conjunction) clia cac bién hodc phu dinh clia ching, v6i mot hoi duge bao gom
cho mdi t6 hop gia tri ma tai d6 menh dé phitc hop la ding. Ménh dé phitc hop thu duge
duge goi 1a dang tuyén chuan tdic (disjunctive normal form).

Xay dung dang tuyén chuan tic cho cdc ménh dé phtic hgp sau:

(a) p@yq
(b) p<+r q
(c) p— ¢

Bai tap 17. Cho p,q,r la cAc ménh dé nguyén tit. Hay sit dung cAc ménh dé trén va cac
toan tit logic —, A, V dé biéu dién ménh dé sau:

“It nhét hai trong ba menh dé p, ¢, 1a ding”

Bai tap 18. Mot tap hop cac toan tit logic duge goi 1a day di (functionally complete) néu
moi ménh dé phitc hop déu tuong duong logic véi mdt ménh dé phitc hop chi st dung céac
toan tit logic nay. Vi dy, tap hgp {—, A, V} la day du vi moi ménh dé phiic hgp déu tuong
duong logic véi mot meénh dé phitc hop chi sit dung céc toan ti& phit dinh, hoi va tuyén.

Chitng minh rang cac tap hop toan tit logic sau 1a day du:

(a) {=A} (b) {=V}

Bai tap 19 (x). Trong rat nhiéu ngon ngit 1ap trinh, cac gia tri chan 1y True va False dugc
biéu dién tuong tng thong qua céac s6 1 va 0. Vi du nhu, trong Python, ci 0 == False vi
1 == True déu c6 gia tri True. Do d6, trén thuc té, ching ta c6 thé thuc hién cac phép
todn s6 hoc (cong, trit, nhan, chia) véi céc gia tri chan ly! Thém vao d6, trong rat nhiéu
ngon ngit 1ap trinh (bao gom Python), bat ky thit gi khac False (hay noéi cach khéac, bat
ky thit gi khac 0) déu c6 thé coi 1a True khi xét cac biéu thitc lien quan dén diéu kien, 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 ngit 1ap trinh ma True va False tuong ting
lan lugt vé6i 1 va 0. (Nghia I3, gid tri ctia x va y 12 0 hoac 1.) Mdi doan ma sau day bao gom
mot didu kieén dya trén x, y, va cdc phép toan sb6 hoc (cong, trit, nhan, chia). Hay viét lai
cac dieu kién nay st dung ngon ngit clia logic ménh de.

(a) if x x y ... (d) if x * (1 - y)
(b) if x +y ... (e)if x * (1 -y) + (L -x) *xy ...
(c)if 2 -x-y ... (f) if x + y + 2 - x*¥y - X*zZ - y*z + X*ky*z ...
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Tai liéu

[1] Kenneth H. Rosen, Discrete Mathematics and Its Applications, 8th edition, McGraw-
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