LOGIC MENH DE

(Propositional Logic)

Khai niém ménh dé
Phép toan ménh dé
Dang ménh dé

Cac qui tic suy dién

Cac phuang phap chirng minh



KHAI NIEM MENH DE

e Ménh dé Ia mot phat biéu ding hodc sai

e Vidu:
= Trai dat quay quanh mat trdi
» 144 =5

= 10 la sO nguyén to
e Cac ménh dé thudng dudc ky hiéu bai P, Q, R,...,p, g... va
chan tri cia ménh dé ky hiéu 1 (dung) 0 (sai)



PHEP TOAN MENH DE

e Cac phép toan ménh dé con goi la phép noi logic (Logical
connectives): — (pha dinh), A (hdi), v (tuyén), va — (kéo
theo)



PHEP PHU DINH

P - P
0 1
1 0

p =4 la sO6 nguyén t6” thi — p ="4 khong la sO
nguyén t0"” co chan trila 1 (dung)




PHEP HOI

i q P AQ
0 0 0
0 1 0
1 0 0
1 1 1

p ="12 la mot s& nguyén” q ="12 chia hét cho 5” thi
P Aq="12 la mot s6 nguyén chia hét cho 5", cd chan
tri Ia 0 (sai)



PHEP TUYEN

P g Ppv(
0 0 0
0 1 1
1 0 1
1 1 1

p ="12 la mdt s& nguyén” g ="12 chia hét cho 5” thi
p v q="12 la mdt s6 nguyén hodc 12 chia hét cho 5,
co chan trila 1



PHEP KEO THEO

P g P—> 9
0 0 1
0 1 1
1 0 0
1 1 1

p ="12 la mot s6 nguyén”, g ="12 chia hét cho
57thi p — g ="néu 12 la mot s6 nguyén thi
chia hét cho 5”, c6 chan tri la 0



LUU Y

0 v g sai khi va chi khi p va g déu sai

0 A g dung khi va chi khi p va g déu duing

0 — @ sai khi va chi khi p ding g sai



DANG MENH DE

Dang ménh dé (Propositional form-PF), E(p, q, r,...), la
mot biéu thic logic chlra cac hdng va cac bién ménh dé
Néu P, Q la hai dang ménh déthi—P,P vQ, P AQ, P
— Q, ciling la cac dang ménh dé

Thd tu vu tién: (), —, A, v, =



DANG MENH DE

e Bang chan tri cila cacdang ménh dép > qva—-p vq

P q —p P—>q9q =P V{(
0 0 1 1 1
0 1 1 1 1
1 0 0 0 0
1 1 0 1 1




DANG MENH DE

e Hai dang ménh dé P va Q dugc goi la tucng ducng logic,
ky hiéu P < Q hodc P = Q, néu chung cd cung bang chan
tri

e MOt dang ménh dé dudc goi la hang ding néu nod ludn co
chan tri bang 1

e MOt dang ménh dé dudc goi la hang sai hay mau thuan
néu no luon cd chan tri bang 0
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DANG MENH DE

e Dang ménh dé Q dudc goi la hé qua logic cua dang ménh
dé P néu P —» Q la mot hang dung, ky hiéu P = Q, khi do
cling noi P cd hé qua logic la Q

e Hai dang ménh dé P va Q tucng ducng logic khi va chi khi
Q la hé qua logic ctia P va P la hé qua logic cua Q
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DANG MENH DE

e Trong dang ménh dé P, néu thay thé biéu thiic con E béi
mot dang ménh dé tuong duang logic thi dang ménh dé
thu dugc tuong duong logic vai P

e Gid st E(p, q, r,...) la mot hang dung, néu ta thay thé
nhirng nadi p xuat hién trong E bai mot dang ménh dé tuy

y F(p', ¢, r,...) thi dang ménh dé thu dugc van 1a mot
hang ding
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CAC TUONG DUONG CO BAN

Luat phu dinh cta phd dinh: = —p < p

Ludt lly dang: pAp<p,p vp<Dp
Luattrung hda:pArlep,pv0sp

Luat vé phant&bu:p A—=p<0,p v-pe1
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CAC TUONG DUONG CO BAN

e luatthongtri:pr0<0,pvlel
e Luathapthu:p A(pva)<p,p viprg)ep

e Luatgiaohoan:pArgeqap,pvgeqyvp
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CAC TUONG DUONG CO BAN

e |uat két hop: D A (C
D v (C

e Luatphanbd: pa(c

D v (C

A< (
v e (
v e (

A< (

D A C
D v C

D A C

D v C

)AT
)vr
)v(pAr)
)A(P V)

e Luat De Morgan: —(p A Q) & —p v —(Q
—(pvQg)e —pA—(Q
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VI DU 1

Ching minhrang:p > (@q—->rN<eqg->(p—>r)
Ta co: po>(@->nNnep->(=qvr)
S —apv(=qvr)
< (mpv—Qq)vr
< (=qv=p)vr
< —qv(=pvr)
< q—>((=pvrn)

<q—>(p-—rn).
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VI DU 2

Ching minhrang: (pA q) > rep—->(Q-—r)

Ta co: (pr q)o>re—-(paqg)vr

< p—>(=qvr)

< p—>(@—r).
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VI DU 3

Chirng minh rang:
[(r > s) A [(r >s) >(=tvu)]] - (=tvu) la hang
dang
Giai: thay thér - s bdi p va —t v u bdi g, thi bai toan
tuong duong vGi chirng minh ménh dé [p A (p = Q)] = g
la hang ding
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VI DU 3

Ching minh: [p A (p = q)] — q la hang duing

Taco: [pr(p—>a)]—->qge
N
N

pA(=pva)l—q
(PA=pP)v(PAQ)]—>(

0v(prqg)]—q

=(pagq)—q
& —(pAqg)v(

< —pviesl
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QUI TAC SUY DIEN

(Inference Rules)

e MOt qui tic suy dién la mét ham: b = R(ay, a,,...,a,) bién
doi cac dang ménh dé a,, a,,...,a, thanh dang ménh dé b

e Cac ay, a,,...,a, 9oi la gia thi€t, b goi la két luan
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QUI TAC SUY DIEN

e C thé biéu dien mdt quy tic suy ludn nhu sau:

a,, a,, ..., a, (gia thiét - premises) ay, ay, ...d,
hoac
b (két luan- conclusion) ~.b

Nghia la, (a; A a, A ... A @, = b)=1

e Néu a, i=1, 2,..., n la cac ménh dé dung thi b la ménh dé
dang
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QUI TAC SUY DIEN

e Qui tdc khang dinh (Modus Ponens - MP)
a—b,a

b
e Qui tac pha dinh (Modus Tollens - MT)
a—b, b

—d
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QUI TAC SUY DIEN

e HOQi (Conjunction - Conj)
a, b

anAnb

e DPan gian (Simplification- Simp)
anb

d
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QUI TAC SUY DIEN

e COng (Addition -Add)
a

avb

e Tam doan luan radi (Disjunctive syllogism - DS)
avb, —a

b
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QUI TAC SUY DIEN

e Tam doan luan (Hypothetical syllogism - HS)
a—>b,b-oy

a—y

e Theo trudng hgp (By case - BC)
a—>y,b—oy

(avb)—vy
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CHUNG MINH MENH DE

(Proposition Proof)

e ChUng minh:
= L3 mot day hitu han cidc ménh d&, trong dé moi mot ménh dé 13
mot tién dé hodc dudc suy dién tir cAc ménh dé trudc do

e Dinh ly:
= La mOt ménh dé cd thé chiing minh dugdc
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CHUNG MINH MENH DE

e MOt ménh dé can chdng minh cé thé dugc phat biéu lai dudi
dang mot ménh dé dua trén phép toan kéo theo
e V\idu:
Ching minh: “Néu A, B va C thi D”
Ménh dé can chiing minh la: AABAC—-D
Chi'ng minh: 1. A (gia thiét - premise)
2. B (gia thi€t)
3.C (gia thiét)

k.D
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CHUNG MINH MENH DE

e Vidu:

Chirng minh rang: (AvB)A(AVvC A=A >BAC
Chi'ng minh: 1.AvB P

2. Av C P
3. A P
4. B 1, 3, DS
5.C 2, 3, DS

6.BAC Conj



CHUNG MINH MENH DE

e Vidu:
"POi nha thang hodc T6i buon. Néu doi nha thang thi Toi di xem
phim. Néu Toi buon thi con chd cua toi sua. Chd cua toi yén lang. Vi
vay, Toi di xem phim”. Chi‘'ng minh két luan la dung

W: D0i nha thang.
S:  To6i buodn.

M: Toi di xem phim.
B: Cho cua Tbi sua.

Can chdng minh:  Wv S) AW >MA(S—>B)A-B—->M
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CHUNG MINH MENH DE

e Ching minh: WvS)AW->MA(S—>BA-B—>M

Ta co: 1. WvS P
2.W > M P
3.5S—>8B P
4. —B P
5. =S 3,4, MT
6. W 1,5, DS
7. M 2, 6, MP



