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Logic la gi?

La mot nhanh cha triét hoc va toan hoc nghién cdu
vé nguyén tic, phudng phap va tiéu chuan hinh thiéc
cho su hop 1é cha suy luin, va kién thdc.

[ La khoa hoc udc lugng cac suy luan

[1 Cac luat cua logic xac dinh y nghia chinh xac cua moét ly
luan

[ Logic dung dé lam gi?
[1 Suy luan toan hoc

[ Khoa hoc may tinh: vi mach, xdy dung chuong trinh, kiém chirng
chuong trinh, tri tué nhan tao, ...
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Ménh dé (proposition) la gi ?

Ménh dé 13 mdt cau hoidc ding hodc sai, chit khong
thé vira dang vira sai

Vi du:

[ Thanh pho H6 Chi Minh I3 trung tam kinh té 16n nhat Viét
Nam.

[ Khong c6 ket xe & thanh ph6é H6 Chi Minh.
0 Mot do thi day di c6 n(n — 1)/2 canh.
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Nhitng cau khong 1a ménh dé

Vi du:

0 Kinh té My khi nao phuc hoi ?
Khong 1a phat biéu

1 z4+1=2
Khong ding hoac sai vi x chua dudc gan tri

[1 What a beautiful woman !

C3u cam than

[1 Hoc di.
Cau sai khién

Ménh dé phai |13 cau tran thuat (statement). \
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Xac dinh ding/sai

Xac dinh ding/sai cia 1 ménh dé khong phai la
nhiém vu cua logic.

Vi du: Gia dinh ndi tiéng cta Goldbach
Moi sb chin I6n hon 2 13 tong cta 2 sb6 nguyén tb.

CAu c6 chira thdi gian chi 13 ménh dé khi thdi gian
da dudgc xac dinh.

Vi du: HOm nay la thir tu.
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Nhitng cau sau |3 ménh dé khong ?

Vi du:

0 Anh ta di trén cau Vin Thanh.

[ Ngi dé dang lan.

[0 Miami la tha d6 cuaa Florida. (Tallahassee)
[J Tra IGi cau hoi nay.

0 24y =y+ 2z véi moi sbé thuc = va v.

[1 Sinh vién bach khoa khong thich mon toan.
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Mot s6 quy udc, dinh nghia

0 p,q,7,... dung dé ky hiéu ménh dé

[ Gia tri chan ly ding cia 1 ménh dé ky hiéu 13 T, sai ky
hiéu F

0 Bang chan Iy (truth table) biéu dién mbéi T F

quan hé giira nhirng gia tri chan ly ctia cac

ménh deé
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Ménh dé phidc hgp

[1 George Boole [1854] - nha toan hoc nguadi Anh
e The Mathematical Analysis of Logic (1848)
e The Law of Thought (1854), bay gid goi la Dai s6 Boole

Ménh dé phitc hop (compound proposition) dudc

tao ra bang cach két hdp cdc ménh dé hién cé bang

cac toan tur logic.
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Cac toan tu logic

Gia thiét p. ¢ 1a ménh dé

[]

—p: phu dinh (negation)
p A q: toan tr hoi (conjunction)
pV q: todn tlt tuyén (disjunction)

p @ ¢: todn tit tuyén loai (exclusive-OR)

I N D I O B

p — ¢: toan tur kéo theo (implication)
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Bang chan ly cua cac toan tur logic

plq —p|PANG PVq PDGP—q Py
TIT F| T T F T T
T F F T T F F
FIT T | F T T T F
F|F F F F T T
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Nhirng thuat ngir khac cua —

‘ Phép kéo theo dung nhiéu trong suy luin todn hoc |

0 Néu p thi ¢

0 p chi néu ¢
[1 p kéo theo ¢
0 p 1a diéu kién da cha g

[1 ¢ la diéu kién can cua p
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Tai sao "kéo theo" chi sai v8i T— F ?

Vi du: Néu thu nhap tir 5 triéu dong 1 thang trd lén,
cong dan phai déng thué thu nhap ca nhan.

[ Khéng dé cap dén nhitng ngudi < 5 triéu
= ludén dang véi moi hé qua ¢

[ Chi sai khi ding ménh dé gia thiét p, nhung khdng tuan
theo ménh dé hé qua ¢
= sai do vi pham phap luat
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Phép "kéo theo" va quan hé "nhan-qua"

[1 Quan hé nhan (hypothesis, antecedent, premise)-qua (con-
clusion, consequence): c6 quan hé ngir nghia trong "nhan"

v "qué'l"

Vi du: Néu anh A chdi V6 Iam truyén ky qua nhiéu thi anh

ta bi ngudi yéu ba.

[1 Kéo theo trong logic

Vi du: Néu hém nay I6p hoc toan rdi rac budn ngu thi 10-

3=6.

Kéo theo trong logic tong quat han nhan-qua trong

ngon ngu tu nhién
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Ménh dé dao, phan dao, khi va chi khi

Cho ménh dé p — ¢
0 ¢ — p dudc goi 1a ménh dé dao (converse)

0 —g — —p dudc goi |3 ménh dé phan dao (contrapositive)

Vi du:

0 Néu anh A chdi V6 1am truyén ky qua nhiéu thi anh ta bj
ngudi yéu ba.

0 Meénh dé dao:........ ?
0 Meénh dé phan d3o:........ ?

0 p<—qglaTkhica2p—qgvaqg—plaT.
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Dién giai ngdn ngir tu nhién (1)

Vi du: Néu ngudi di bd bing qua dudng thi hoic 13 dén diéu

khién dang xanh hoic 13 siéic khée ngudi di bo khong tét.

Vi du:

[1 p: Ngudi di bé bang qua dudng.
[ ¢: dén diéu khién dang xanh.

0 r: séic khée ngudi di bd tot.

O p—(qVv-r)
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a?e N\

Dién giai ngdn ngir tu nhién (2)

Vi du: Ngudi di xe may khéng thé vuot dén dé néu anh ta
thiy cong an trir khi anh ta qua liéu.
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a?e N\

Dién giai ngdn ngir tu nhién (2)

Vi du: Ngudi di xe may khéng thé vuot dén dé néu anh ta
thiy cong an trir khi anh ta qua liéu.

Vi du:

O p: Ngudi di xe may c6 thé vugt den dé.
0 ¢: Anh ta thiy cong an.

O r: Anh ta qua liéu.

O (gA—-r)— —p
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Tim kiém dung toan t logic

Vi du: Dung Google:

logic proposition OR predicate -philosophy
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Ménh dé tuong duong

Hai ménh dé phirc hop p, ¢ dudc goi la tuong duong
néu chiing cé cung bang chan ly

Hai ménh dé phdic hdp p, ¢ dudc goi la tuong duong
néu p « ¢ la hang dang (tautology).

[ Tautology = ménh dé lubén ding

0 Mau thuan (contradiction): ménh dé luén sai
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Ching minh su tudng duong (1)

Mot cach chirng minh su tudng duong la dung bang
chan ly

I B B TS
22 I RS B S
I e N B I

= -(pVq) & pA—q
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Mot s6 tuong duong quan trong (1)

pAT< p | Luat dong nhit pNVqg&sqgVp Luat giao hoan
pVF < p | ldentity laws PAGE qgAD Commutative laws
pVT< T |Luat nubt (pVq)Vr<pVigVvr) Luat két hop

p AF < F | Domination laws (pAg) Ar<spA(gAT) Associative laws
pVp<p | Luat liy dang pV(gAT) < (pVq)A(pVr)| Luat phan phoi
pAp<p | ldempotent laws pA(gVr)<s (pAqg)V (pAr) | Distribute laws
—(—p) < p | Luat pha dinh kép —(pAq) < —pVq Luidt De Morgan

Double negation law

De Morgan'’s laws
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Mot s6 tuong duong quan trong (2)

pV-p&=T
pA\—p<=F

p—q=pVyg
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Ching minh su tudng duong (2)

Vidu: —(pV(-pAq)) < pA—g

“(pVI(pAg) < —pA-(-pAg)
< pApPV g
< (-pAp)V(pA—q)
< FV(=pA-—q)

< p A q
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Dang chuan hoi

(conjunctive normal form - CNF)

[ La hoi cha cadc ménh dé, trong dé6 ménh dé 13 tuyén cha
cac cong thirc nguyén tr (atomic formula = A hodac —A)
(Tich cac tong - product of sums)

Vi du:
ANB
—AN(BVC)
(AVB)AN(=BVCVD)AN(DV—E)
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Va nhitng ménh dé sau 13 khdng phai
—(BV C)
(ANB)VC
AN(BV (DAE))
Nhung cé thé bién déi sang tuong sang dang chuin hdi
—-AN-B
(AVC)A(BVO)
AN(BVD)AN(VVE)
] Moi céng thifrc ménh dé déu cé thé bién ddi tuong duong

sang dang CNF dua vao nhitng phép bién déi tuong duong
logic (nhu da trinh bay & trudc)
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Dang chuan tuyén
(disjunctive normal form - DNF)

[ La tuyén cha cac ménh dé, trong dé ménh dé 1a hoi cha
cac cong thirc nguyén tr (atomic formula = A hodac —A)
(Tong céc tich - sum of products)

Vi du:
AV B
A
(ANB)VC

(AN-BA-C)V(=DANEAF)
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Va nhitng ménh dé sau 13 khdng phai

—l(B V C)
AV (BAN(CVD))
] Moi céng thifrc ménh dé déu cé thé bién doi tuong duong

sang dang DNF dwa vao nhitng phép bién doi tudng duong
logic (nhu da trinh bay & trudc)
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CNF va DNF téng quét

Trong dé

CZ':Al\/...\/Am, va

A; = cong thic nguyén tu
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Trong doé

Ci= A A...NA,, va

A; = cong thic nguyén tu
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Ching minh

U —pVgsp—gq
O pVigAr)< (Ve AgVr)

[1 Tham khao va chitng minh nhirng su tuong ducong logic
trong sach tham khao, trang 17-18.

[ Nhitng théng tin lién quan vé logic cé thé tim thiy trong
http://en.wikipedia.org/wiki/Logic
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