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Logic ménh dé
Ménh dé

Lagic va Chiing minh
Hoang Anh Buc

Ménh dé

Ménh dé

Mot ménh dé (proposition) 1a mét phat biéu ding (True) hodc
sai (False), chit khong thé vira ding vira sai Logie va od todn it

v Ha Noi la thd db cda Vist Nam T
vV 1=2
vV 134 493 =(20+25)% = 2025

v/ Moi sb chén I6n hon hodc béng 4 12 tdng clia hai sb
nguyén t0 (Gia thuyét Goldbach)

R May gio rdi? [Cau hoi]
R Hay doc quyén sach nay [Ménh 1&nh]
® Thoi tiét hom nay lanh qua [Y kién, Cam than]

Kor1=2 [Dung/sai tly vao z]
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Logic ménh dé
Ménh dé

Baitap | \
Cau nao sau day la mét ménh dé?

(1) Trai D4t 1a mot hanh tinh

(2) 142

(3) 14+2=3

(4) H6m nay troi mua

(5) Ban c6 ndi tiéng Anh khong?
(6)

(7)

(8)

(9)

6) r+y=>5

7) A hahaha ha

8) Hay dua cho t6i quyén sach kia

9) Rét tot!
(10) Néuz =3,y =4,z =5 thi 22 4 y2 = 22
Bai tap 2

Khang dinh “Phat biéu nay Ia sai” ¢é phai 1a mét ménh dé I6gic
hay khéng? Vi sao? "



Légic ménh dé

Toan t& 16gic va bang chan tri

Logic va Chiing minh

m Ta thudng s dung cac chii cdi p, g, 7, s, ... dé ky hiéu cac
ménh dé

m Ménh dé dung c6 gid tri chan Iy ding T (True). Ménh dé
sai ¢6 gid tri chan ly sai F (False)

m Ménh dé phuc hop (compound proposition) dugc xay
dung bang cach t6 hop mdt hodc nhiéu ménh dé thong
qua cac todn ti 1égic (logical operators). Nguoc lai, ménh
dé nguyén ti (atomic proposition) khong thé biéu dién
dugc qua cac ménh dé don gian hon

Ph{ dinh NOT

Hoang Anh Buc

Toan tl logic va béng chan
tri

Phép hoi AND A
Phép tuyén OR Vv
Phép tuyén loai XOR ®
Phép kéo theo IMPLIES | —
Phép tuong duong IFF <

m Mbi quan hé gilta cac gia tri chan ly clia cdc ménh dé
dudgc thé hién thong qua bang chan tri (truth table)
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Légic ménh dé

Toan t& 16gic va bang chan tri

Lagic va Chiing minh
Hoang Anh Buc

Ménh 6é

Toan tl logic va béng chan

VI' du 1 Légic va cac todn tl
Xét cac ménh dé sau: uong
(1) Ha Néi 1a th d6 clia Viét Nam [Ménh dé nguyén tr] = e
(2) Ha Noi la th d6 cta Viet Nam va Ha Noi la mét trong hai

dé thi loai dac biét cia Viét Nam [Ménh dé phtc hap] AP S.

(3) Ha Nai 1a thG d6 va dbng thoi 12 mot trong hai QG thi loai
dac biét clia Viét Nam [Ménh dé phic hop]
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Légic ménh dé

Toan t& 16gic va bang chan tri

Lagic va Chiing minh
Hoang Anh Buc

m Phi dinh (negation) clia ménh dé p, ky hiéu —p hoac p, la R
ménh dé “khong phai la p”. Gid tri chan ly —p = T khi va
chikhip=Fva-p=Fkhivachikhip=T o o

B V6ip == “2 12 s chdn” thi —p := “2 khéng Ia sé ch&n” s
m Bang chan tri o
p|p
T[F
Pl T B

chting minh

Vi dy va Bai tay
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Légic ménh dé

Toan t& 16gic va bang chan tri

Lagic va Chiing minh
Hoang Anh Buc

m Hoi (Conjunction) cla hai ménh dé p va ¢, ky hiéu p A ¢ gl
ho&c pq, 1a ménh dé “p va ¢”. Gid tri chan Iy p A ¢ = T khi
va chi khi c& p va ¢ déu nhan gia tri T, va trong céc trudng Lo
hgpconlaipAg=F
B VGip :=“21a 86 chan” va ¢ := “2 1a s6 nguyén 6" thi e
p A q:="2lasochanva 2 laso nguyén to”

m Bang chan tri L

MGt so thuat ng

m T A=
it B s B | S
Mmoo —| >
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Légic ménh dé

Toan t& 16gic va bang chan tri

Lagic va Chiing minh
Hoang Anh Buc

m Tuyén (Disjunction/Inclusive Or) cGa hai ménh dé p va q, Menn i
ky hiéu p v ¢ hodc p + ¢, 1a ménh dé “p hoic ¢”. Gia tri O
chan Iy p v ¢ = F khi va chi khi ca p va ¢ déu nhan gia tri F, o
va trong cac truong hgp conlaipvg=T
B VGip :=“21a 86 chan” va ¢ := “2 1a s6 nguyén 6" thi Lo
pV q:="“2lasochan hoac 2 la s nguyén to”

m Bang chan tri L

MGt so thuat ng

Mm-S
m— M H
A<
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Légic ménh dé

Toan t& 16gic va bang chan tri

Lagic va Chiing minh
N Hoang Anh Buc
m Tuyén loai (Exclusive Or) cla hai ménh dé p va ¢, ky hiéu
p @ ¢, 1a ménh dé “hodc p hoac ¢”. Gidtrichanly p &g =T e
khi va chi khi chinh xac mét trong hai ménh dé p va g nhan 7w o
gia tri T, va trong cac truong hgp conlaip® ¢ =F
m VGip :=“2 13 s6 chan” va ¢ := “2 1a sb6 nguyén t6” thi
p ® q := “Hodc 2 12 s6 chén hoic 2 |2 s6 nguyén t6, nhung
khéng phai ca hai”

m Bang chan tri

plalpdyg
T[T| F
TIF| T
FIT| T
FIF| F

mChuy:Khip=Tvag=Tthip+qg=Tnhungp®qg=F
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Légic ménh dé

Toan t& 16gic va bang chan tri

Logic va Chiing minh

m Ménh dé kéo theo (implication) p — g, V@i p, q la hai ménh
dé cho trudc, la ménh dé “néu p, thi ¢”. Gid tri chan ly
p — q = F khiva chi khi p = T va g = F, va trong moi
tru’dng hop conlaip—q=T (1) Toén s 5gi va bing chan

Hoang Anh Buc

m Ta goi p la “gia thiét (hypothesis)” va ¢ la “két luan ‘
(conclusmn) Ta ciing ndi “p la diéu kién du (sufficient) cho
q" va “q la diéu klen can (necessary) cho p’

m Vip:=“2lasd chan vag:="2la so nguyén t&” thi
p — ¢ :=“Néu 2 12 sb chan, thi 2 la s6 nguyén t&”

m Bang chan tri

plalp—yg
T[T T
T|F| F
FIT| T
FIF| T

m Chu y: Giita p va g khdng nhat thiét c6 quan hé nguyén
nhéan-két qua. Vi du, p — ¢ = F khéng nhat thiét la “tu p
khéng suy ra ¢” madaon gidnchilap=Tvaqg=F
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Légic ménh dé

Toan t& 16gic va bang chan tri

Logic va Chiing minh

m TU p — ¢ ta cd thé xay dung mot s6 ménh dé mdi
m ¢ — pla ménh dé ddo (converse) cliap — q
m —¢ — —p |a ménh dé phan ddo (contrapositive) clia p — ¢
H —p— q la ménh dé ngh/ch dao (inverse) cla pP—q Toan tit I6gic va bang chan

Hoang Anh Buc

tri

m Vidu v6ip — g :=“Néu 212 s6 chan, thi 2 1a s6 nguyén t6”
B g — p:="Néu 2 la so nguyén 10, thi 2 la s6 chan” ]
m —g¢ — —p = “Neéu 2 khdng la so nguyén to, thi 2 khéng la so
chan” ) o )
B —p — —g := “Neéu 2 khdng la so chan, thi 2 khdng la so
nguyén to”
Bai tap 3
Xay dung bang chan tri cho cac ménh dé trén.

P ™ |P?9|9g2p|q—>P | P> q
T

m TS
m 4 T

F
T
T
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Légic ménh dé

Toan t& 16gic va bang chan tri

Lagic va Chiing minh
Hoang Anh Buc

m Ménh dé tvong duong (bi-implication) p < ¢, véi p, q 1a hai Menh d
ménh dé cho trudc, 14 ménh dé “p khi va chi khi ¢”. Gia tri gy 108k e bing o
chan ly p <+ ¢ = T khi va chi khi p va ¢ nhan cung gia tri,
va trong cac truong hgp khacp «+» ¢ =F
m V6ip :=“2 13 sb chdn” va ¢ := “2 1a sb nguyén t6”, ta c6 I
p < g :=“2 12 s6 chin khi va chi khi 2 12 s6 nguyén t&”

m Bang chan tri

pla|peg L
T[T T
T|F| F
FIT| F
FIF| T
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Légic ménh dé

Toan t& 16gic va bang chan tri

Lagic va Chiing minh
Hoang Anh Buc

m Téng két cac toan tlr 16gic da dé cap

Pl g | | PANg | pPVq|pDg | p—=>q | Py T g i
T|T| F T T F T T ‘

T|F| F F T T F F

FITI| T F T T T F

FIF| T F F F T T

m Todn ti — dugc goi la mét todn tr mdt ngéi (unary operator)
m Cactoan tlr A, V, ®, —, <+ dudc goi la cac todn tir hai ngéi
(binary operator)

m Thit tu vu tién cOa céc todn i 16gic trong mot ménh dé
phtic hgp: —, A, Vv, —, <+. Nén st dung ngodc don “(” va “)”
dé xéc dinh thi ty uu tién

m —p A gnghiala (—p) A ¢ chit khdng phéi =(p A q)
B pAg— rnghiala (pAg) — rchi khéng phdip A (¢ — 7)
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Légic ménh dé

Toan t& 16gic va bang chan tri

Lagic va Chiing minh
Hoang Anh Buc

.. " Q ;:L‘);n(;?‘\égicv'abéngchén
Bai tap 4 Logio v o ton i b
Cho cac ménh dé p := “Téi mua mot vé xG sb Vietlott” va ¢ :=
“Toi tring giai ddc biét 200 ty VND”. Hay mo t& bang cau thong Phin i
thudng cac ménh dé phirc hop sau:

(@) —p (e) p+r g |
(b) pVvq (f) =p = —q
() p—aq (@) -pA—q

(d) pAg (h)y =pV (pAq) i \‘
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Légic ménh dé

Toan t& 16gic va bang chan tri

Logic va Chiing minh

VII dU 2 Hoang Anh Biic
Xay dung bang chan tri cho ménh dé (p v —¢) — ¢
D q —q p V —q (p Vi _|q) —q ;:?an i lgic va bang chan
T| T F T T
T F T T F
FIT|F F T
FIF| T | 7 F
Vidu 3
Xay dung bang chan tri cho ménh dé (p < ¢) < =(p @ q)
pl a|peog| pRg| ~(peqg | g < (peg)
T T T F T T
T F F T F T
FIT| F T F T
FIF| T F T T
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Légic ménh dé

Légic va céc toan i bit

Logic va Chiing minh
Hoang Anh Buc
m Mot bit (binary digit = chi* s6 nhi phan) cé gia tri 0 hoac 1
m S dung bit dé biéu dién gia tri chan Iy: 1 cho Tva0¢cho F () Loesecccsnie
m M6t chudi nhj phan d dain 1a mét day sap thir ty
T1Ts ... Ty trong d6 moi x; & mot bit (1 < i < n).

m Viduy, 1001101010 la mot chudi nhi phan do dai 10

m CAac toan t bit: — (NOT), A (AND), v (OR), @ (XOR)

rly|lT|xANy | xVYy | xDy
11110 1 1 0
17010 0 1 1
0]1]1 0 1 1
0101 0 0 0
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Légic ménh dé

Légic va céc toan i bit

Tinh toan véi chubi nhi phan: thuc hién theo titng bit

BT .. T, = (T)...

B

(@
(
(
(

mr... Ty, ANY1...
TpVYi..

mr.. 2, DY ..

...

Q-

itép5

11010 Vv 10001 =
11010 A 10001 =
11010 © 10001 =

b
c
d

vvvv

(Tn)
Yn = (1 Ay1) ...
yn = (1 Vyi)...
Yn = (T1 D Y1) ...

(mn A yn)
(Tn V yn)
(Zn ® yn)

Lagic va Chiing minh
Hoang Anh Buc

Ménh dé
Toan i 16gic va bang char
tri

Légic va cac toan ti bit
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Céc ménh dé tuong duong

Phan loai ménh dé

Légic va Chiing minh
Hoang Anh Biic
m Mot hang ding (tautology) 1a mét ménh dé phirc hop ludn
lubn duing véi moi gid tri chan ly clia cac ménh dé thanh
phan
m Ky hiéu T
mpV-p @ Phan loai ménh d&
m Mot mau thuén (contradiction) la mot ménh dé phiic hop
luén ludn sai v6i moi gid tri chan ly clia cac ménh dé thanh
phan
m Ky hiéu F
mpA-p
m Mot tiép lién (contingency) |a mot ménh dé phiic hop
khong phai la hdng ding cling khéng phai 1a mau thuan
m(pVg) —r
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Céc ménh dé tuong duong

Tuong duong légic

Logic va Chiing minh

m Ménh dé phuic hop p tuong duong Iégic (logically
equivalent) véi ménh dé phuic hop ¢, ky hiéu p = ¢ hoac
p < ¢, khi va chi khi ménh dé p < ¢ Ia mét hang dung

m Chu y: p va ¢ la tuong duaong légic khi va chi khi p va g
cling nhan moét gia tri chan ly gibng nhau trong méi hang
tuong ng clia cac bang chan tri clia chiing

Vidu 4 o

Hoang Anh Buc

Chitng minh rang —

—

pAq) = -pV g (luat De Morgan)

plag|lprg|p|-q]pVq | =(pAg)
TIT| T F|F F F
TIF| F FIT T T
FIT| F | T|F T T
FIF| F | T | T T T

Baitap 6
Chiing minh céc tuong duong l6gic sau bang bang chan tri
@ p2g=@A-qV(wprg O peg=pmVaAr-(pAag)
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Céc ménh dé tuong duong

Tuong duong légic

Mét s6 tuong duong Idgic quan trong

Tén goi Tuwong duong logic
Luét dong nhat pAT=p
(Identity laws) pVF=p
Luat nuot pVT =T
(Domination laws) pANF=F
Luat Iy déng pVp=p
(ldempotent laws) PAP=Dp
Luat phd dinh kép B
(Double negation laws) ~(w)=p
Luét giao hoan pVqg=qVp
(Commutative laws)

Luat két hgp
(Associative laws)

PAG=qADp
(Vg Vr=pV(qgVr)
(PAQAr=pA(gAT)

Luat phan phbi
(Distributive laws)

pV@AT)=(@VA(PVr)
pA@Vr)=(@PAgV(pAT)

Logic va Chiing minh

Hoang Anh Buc

@ Tuong dudng logic
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Céc ménh dé tuong duong

Tuong duong légic

Logic va Chiing minh

Mét s6 tuang duang l1dgic quan trong (tiép) Hoang Anh Biic

Teén goi Twong duong logic
Luat De Morgan =(pAN¢q)=-pVq
(De Morgan’slaws) | —(pV q) = —pA g

Luat hap thu pV(pAg =p
(Absorption laws) pA(pVaqg) =p Tuong auong e
Luat pht dinh pV-p=T
(Negation laws) pAN-p=F

Chu y: Trong bang cac tuong duong I6gic quan trong gtrén, T
la mot ménh dé phuic hop ludn ding (hang dung) va F la mét
ménh dé phiic hgp ludn sai (mau thuan)

Bai tap 7

Chiing minh céc tuong duang l6gic quan trong néu trén bang
cach 1ap bang chan tri
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Céc ménh dé tuong duong

Tuong duong légic

Lagic va Chiing minh
Hoang Anh Buc

Vidub

Chiing minh =(p v (=p A ¢)) va —p A ~q la tudng duong l6gic iose:
bang cach st dung céc tuong duong lbgic da biet Logio v oo todn

~(pV (=pAq)=-((pV-p)A(pVq) Luatphan phdi e
=-(TA(pVq) Luat pht dinh
=-((pva)AT) Luat giao hoan v
=-(pVaq) Luat ddng nhét gttt
Sy 2 Luat De Morgan Dot

Mt sb phuong phép
chiing minh

Bai tap 8
Kiém tra lai vi du trén bang cach lap bang chan tri
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Céc ménh dé tuong duong

Tuong duong légic

m Mét s tuong duong I8gic lién quan dén phép kéo theo

1) p—=qg=-pVg

W _ 6 (p=aA(—=r)=p—(gAT)
@ p—=g=—qg—-p B
B 7)) (p—=r)AN(@g—=r)=(Vae —r
@) pVg=-p—gq _
B @8 p—qV—r)=p—(q¢Vr)
(4) pAg=~(p— —q) -~
. 9 (p—=r)Vig—=r)=(@nrg =T
(5) “(p—=a)=pA—q

m M6t s tuong duong Idgic lién quan dén phép tuong
duong
(10) prg=(@— 9 N(g—Dp)
(1) prg=-pe g
(12) perg=@PAq V(pA—q)
(13) ~(p+rqg) =p <+ ~q

Baitap 9
Chitng minh céc tuong duong l6gic trén bang cach lap bang
chan tri ho&c st dung céc tuong duong l6gic da biet

68

Logic va Chiing minh

Hoang Anh Buc

Tuong dudng logic



Céc ménh dé tuong duong

Tuong duong légic

Vidu 6

Chitng minh (p A q¢) — (p V q) 1a mét hang ding

(pAhg) = Vg =-(prqg)V(pVa)
=(-pV-q)V(pVa)

(pV-=p)V(gV—q)
=TvT

=T

TUp—qg=-pVyq

Luat De Morgan

Luat giao hoan, két hap
Luat pht dinh

Luat nubt

68

Lagic va Chiing minh
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Phan loai ménh dé

Tuong dudng logic




Céc ménh dé tuong duong

Tuong duong légic

m Mot tap C cac toan & 16gic dudc goi 1a day di (functionally “"’E:?Vé C:U'h”if"i”“
complete) néu mbi ménh dé phuic hap tuong duong véi oo
mdt ménh dé phtic hgp chi sk dung cac toan ti trong C
B C = {—,A,V}laméttap (cac todn ti Idgic) day du
Vidu7
Tim mét ménh dé tuong duong clia p «» ¢ chi st dung cac
toan t& —, A, v
m Ung v6i méi hang cé gia tri

Tuong dudng logic

T §cht p < ¢, ta tim mot Pl q|pPgq

biéu thiic chi diing vdi céc T T, T PAgq

gid tri ca p va q & hang TIF F

do, va sai vdi moi gid tri FIT F

khéc. FIFI T |-»A—q
® p > ¢ dung khi it nhat mét (A Q) V (=p A=q)

biéu thiic trén cé giatriT
Chu y: Phuong phap s dung trong vi du trén c6 thé ap dung
v6i moi ménh dé phuic hap. Ménh dé thu dudc goi 1a dang
tuyén chudn tac (disjunctive normal form - DNF) 6



Céc ménh dé tuong duong

Tuong duong légic

Logic va Chiing minh

m Mot tap C cac toan & 16gic dudc goi 1a day di (functionally
complete) néu mbi ménh dé phuic hap tuong duong véi
mdt ménh dé phtic hgp chi sk dung cac toan ti trong C
B C = {—,A,V}laméttap (cac todn ti Idgic) day du
Vidu7
Tim mét ménh dé tuong duong clia p «» ¢ chi st dung cac
toan tlr —, A, v Tuong duong g

Hoang Anh Buc

m Ung v6i méi hang cé gia tri

F & cot p < ¢, ta tim mot P |4 |pP4
biéu thic chi sai vdi cdc T T T
gid tri cla p va q & hang T|F F PVg
dé, va ding véi moi gid tri LT F PV g
khdc. FIF] T

m p > g sai khi tat cd biéu (=pV q) A (pV —q)

thirc trén c6 gia tri F
Chu y: Phuong phap s dung trong vi du trén c6 thé ap dung
v6i moi ménh dé phuic hap. Ménh dé thu dudc goi 1a dang hoi
chuén tac (conjunctive normal form - CNF) 6



Céc ménh dé tuong duong

Tuong duong légic

,-[ Tim CNF/DNF st dung cac twong duong 16gic da biét ]—

m “Khir" &, —, va > bang céc twong duong logic da biét
Bp—g=-pVg
Bpog=(@—aA(@—Dp)
Bp®g=(@PA-q)V(pAQ)
m Gidm “pham vi” cla cac dau phl dinh - thdng qua luat De Morgan
va luat phl dinh kép
m Chuyén sang CNF ho#c DNF bing céch sl dung cac luat phan phéi

va két hop

Vidu 8

TimCNFclapvg—rAs
pVg—=rAs=-(pVq V(rAs) Khit —
=(pA-g) V(rAs) Luat De Morgan
=(pV(IrAs)A(—qV(rAs)) Luat phan phéi
=((-pVr)A(=pV ) A((mgVr)A(—gVs)) Luat phan phéi
=(-pVr)A(=pVs)A(~gVT)A(=qV s) Luat két hop

68

Lagic va Chiing minh

Hoang Anh Buc

Ménh dé
Toan it 16g
tri

Logic va céc toan i bit

Phan loai ménh dé

Tuong duong l6gic

Vi tit
Lugng tir

Ph dinh véi Iugng ti

Léng cac lugng tl




Céc ménh dé tuong duong

Tuong duong légic

Vi du 9 (Hién thi LED 7 doan)
7—segment — - - - - Hoang Anh Burc
e Y TN N O O I Y I saer
e Oadob
O O O O O
d U—' '—' U:)' '—' U—' Tuydn‘g d’udl‘vg logic

Hinh: Hién thi LED 7 doan (Seven-segment LED display) st dung .
réng réi trong nhiéu thiét bj dién t P o s
m Vidy, a = T nghia Ia thanh a dugc hién thi (o4t) vaa = F
nghia la thanh a khong dugc hién thi (tat) ot s prung
m S6 0 tuong ting véi ménh dé légic F, thda man F, dung khi i va B
vachikhia=b=c=d=e=f=Tvag=F [Tim F,?]
m Sb 1 tuong ting véi ménh dé Iégic F; thda man F; ding khi
vachikhib=c=Tvaa=d=e=f=g=F [Tim F,?]
m...
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Céc ménh dé tuong duong

Tuong duong légic

B‘al tép 10 Logic va Chiing minh
Trong rét nhiéu ngdn ngit 1ap trinh, cac gia tri chan ly True va False rono A Bie
duoc biéu dién tuong ting théng qua céc s 1 va 0. Vi du nhu, trong

Python, cA 0 == False v 1 == True déu cd gia tri True. Do dé, trén

thuc t&, chiing ta c6 thé thuc hién cac phép toan sb hoc (cong, trl,

nhan, chia) véi cac gia tri chan ly! Thém vao dé, trong rat nhiéu ngdn

ngi¥ lap trinh (bao gdm Python), bat ky thit gi khac False (hay noi

cach khéc, bét ky th gi khac 0) déu c6 thé coi 1 True khi xét CAC DIBU () ruonganoeoe
thic lién quan dén diéu kién, vi du nhu if 2 then X else Y s€ chay

va thyc hién X.

Gid sl x va y 1a cac bién Boole trong mét ngdn ngit 1ap trinh ma True

va False tuiong (ing 1an lugt v6i 1 va 0. (Nghta 13, gid tri cla x va y 12 0

hoac 1.) Méi doan ma sau day bao gébm mét diéu kién dua trén x, e

va cac phep toan sb hoc (cong trlr, nhéan, chia). Hay viét lai cac diéu

kién nay st dung ngén ngi¥ cla légic ménh dé.

(@) if x x y ...

(b) if x +y ...
(c)if 2 -x -y ...

(d) if x * (1 - y) .
(e)ifx*(l—y)+(1—x)*y...
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Céc ménh dé tuong duong

Tuong duong légic

Bai tap 11

Tim CNF hodc DNF cla cac ménh dé

(@) p@g (c) p&—q

(b) p—g¢ (d) p®q)V(p®—q)
Bai tap 12

Tap céc todan tl 16gic C sau cé day di khong? Vi sao?
C={=~n} (b) € ={~,V} (c) C={nV}

Bai tap 13

Cho p, ¢, r la cac ménh dé nguyén t{r. Hay s "dung céc ménh

dé trén va céc todn tlr 16gic —, A, v dé biéu dién ménh dé sau

“ft nhat hai trong ba ménh dé p, ¢, r 1a ding”

Bai tap 14

Chirng minh céc tuong duong logic sau

(@ ~(p@g)=p+rq

(b)) p—=(¢g—=r)=q—>(Vr)
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Logic vi tu

Vi tw

Lagic va Chiing minh
Hoang Anh Buc

Mot vi i (predicate) la mét ham ménh dé (propositional
function) (tU tap cac doi tugng den tap cac ménh de) mo ta Logic v e o b
thudc tinh cla cac doi tugng va moi quan hé gilra ching

m Céc bién (dbi tugng) thuding dugc ky hiéu béi cac chi céi
z,y,2,... vaco thé dugc thay the bang cac gia tri cu the () ve
tU mOt mién xac dinh (domain) D tuong &ng cho trudc P i i iong
m Cac chitinhoa P,Q, R, ... thuding dugc dung dé ky hiéu o
cac ham ménh deé (vi ti) tin
m V6in >1,tagoi P(zy,...,z,) 1 vi tr (n-ngdi) ((n-place) R
predicate) xac dinh trén miénD = Dy x --- x D, néu
P(ay,...,a,) la mét ménh dé vai bd (ay,...,a,) bat ky
trong D (a1 € D1,...,a, € Dy)
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Logic vi tu
Vi tur
Vidu 10
m P(z) :=“z 16n hon 3” (P := *I6n hon 3” va z la mt bién)
vOi z la sO tu nhién. P(x) la vi tir xac dinh trén mién D = N
® Q(z,y,2) := “z cho y diém 2" v6i z,y 1a tén riéng va z la s6
ty nhién. Q(z,y, z) la vi tir xdc dinh trén mién
D=TxTxNtrongddT latidp cdc tén riéng
m P(z) khdng phéi la ménh dé nhung P(3) la ménh dé.
Q(x,vy, 2) khéng phai la ménh dé nhung Q(Ty, Téo, 10) la

ménh dé
Baitap 15
P(z) :=“z > 0" la vi tif x4c dinh trén mién D = Z. Tim gid tri
chan ly clia cac ménh dé sau
(@) P(3)V P(-1) (c) P(3) = P(-1)
(b) P(3) A P(-1) (d) P(3) » —P(-1)

68
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Logic vi tu

Lugng tur

Lagic va Chiing minh

Lwong tw Hoang Anh Biic

Luong tir (quantifier) (vi du nhu tat ca, nhiéu, mét s6, khong wrma
¢, v.v...) thuong dugc st dung vdi vi tir dé dinh lugng (dém)
cac doi tugng (bien) “thda man” vi tir dé

m Hai lugng tr quan trong nhét g asmatia
Lvong tw Ky hiéu ‘
vGi moi (universal quantifier) v ﬁf“?ff’ o
ton tai (existential quantifier) 3 Ui skciong s

[ Vx P(z) nghia 1a “v&i moi gia tri clia = trong mién xac dinh
P(z) dung”
n H:c P(x) nghia & “ton tai gia tri cla = trong mién xac dinh
D (nghia 1a c6 thé ¢ moét hodc nhiéu gid tri thda man),
P(z) dung”
P(z) khéng phai Ia ménh dé nhung Yz P(z) va 3z P(z) Ia
ménh dé

68



Logic vi tu

Lugng tur “véi moi”

Logic va Chiing minh

Hoang Anh Buc

m Vz P(z): vdi moi gia tri cla = trong mién xac dinh D, P(x)
dung
m Ve P(z)la
m diing néu P(z) diing véi moi x trong D
B sai néu P(z) sai vdi it nhat mét gia tri cQa x trong D
m V6 D =Rva P(z) :=“2* > 0”, ménh dé Va P(x) ding
m VGi D =Rva P(x) := “2® — 1 > 0", ménh dé Vx P() sai
m Mot phan vi du (counterexample) clia ménh dé vz P(z) 1a
mot gia tri x trong mién D sao cho P(z) sai
m Néu D = () thi ménh dé vz P(z) ding
m Néu cd thé liét ké tat ca cac phan t& cla D, vi du nhu
T1, T2, .., Ty, thi Vo P(x) tuong dudng légic voi

Lugng tir

P(z1) AP(z2) A+ A P(zy)
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Logic vi tu

Lugng ti “ton tai”

Logic va Chiing minh
Hoang Anh Buc
m Jz P(z): 1o tai gid tri clia = trong mién xac dinh D (nghia
la c6 thé cé mot hodc nhiéu gia tri thda man), P(x) ding
m Jz P(x)
® diing néu P(z) dling vdi it nhat mot « trong D
B sai neu P(z) sai véi moi z trong D .
m VGi D = Rva P(x) := “2® = 2”, ménh dé 3z P(z) dlng
m V6i D =2Zva P(z) := “z* = 2”, ménh dé 3z P(z) sai
m Néu D = () thi ménh dé 3z P(x) sai
m Néu cd thé liét ké tat ca cac phan t& cla D, vi du nhu
T1,T2,...,Ty,, thi 3z P(x) twang duong l6gic véi

@ Lugng tir

P(z1)V P(z2) V-V P(zy)
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Logic vi tu

Lugng tur

Vidu 11
M6 ta cau “Tat ca sinh vién trong I6p nay da hoc mén Lap trinh
Java” bang vi tu va lugng tu

B J(z) := “x d& hoc mén Lép trinh Java”

m Néu D |a tap cdc sinh vién trong I6p nay v J(x)
m Néu D |a tap tat cd moi ngudi. Dat S(x) := “x 1a sinh vién
trong 16p nay” Vo (S(x) — J(x))

Chu y: Tai sao khong phai la Va (S(x) A J(z))?
Vidu12
M6 ta cau “Mot s6 sinh vién trong I6p nay da hoc mén Lap trinh
Java” bang vi tU va lugng tu
m J(z) := “z da hoc mén Lép trinh Java”
m Néu D |a tap cdc sinh vién trong I6p nay Ja J(2)
m Néu D | tap tat cd moi ngudi. Bat S(z) := “x |a sinh vién
trong 16p nay” Fz (S(z) A J(x))

68
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Hoang Anh Buc

Lugng tir



Logic vi tu

Lugng tur

V|' du 13 Légic va Chting minh
M6 t& cau “Ton tai duy nhat mot gid tri cla = (trong mién xéc resne B
dinh D) sao cho P(x) dung” (Ta cling viet “Jlz P(z)”) bang cac
lvgng tir vV va 3

m dx P(x) AV Vag (P(x1) A P(x2)) — (x1 = x2))

® Jz (P(x) AVy (P(y) = (y = 2)))
Bai tap 16
Gia s mién x4c dinh clia tat ¢ cac bién la D = R. Cac ménh o
dé sau la dung hay sai?
(@) Vo (2% # x)
(b) Vz (22 > z)
(c) Vx (2% #2)
Baitap 17
Hay mo té, dinh nghta s6 chinh phuong sau bang vi tir va lugng
tlr: “MGt 6 tu nhién duge goi 1a so chinh phuong néu né la
binh phuong clia mét so ty nhién nao do”

Lugng tir
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Logic vi tu

Lugng tur

Logic va Chiing minh

Hoang Anh Buc

Céc tuong duong légic da biét trong 16gic ménh dé van ding
trong logic vi tir

Vidu 14
Gia sl bién z nhan gia tri t mién D. Ta chiing minh
Vi (P(z) A Q(z)) = Y (Q(x) A P(x)). Cu thé, ta chitng minh
hai diéu
(1) NéuVaz (P(z) A Q(x)) dung thiVa (Q(z) A P(z)) ding
m Gid st v (P(x) A Q(z)) ding. Do dd, véi moi a € D, ménh
dé P(a) A Q(a) dung. Theo luat giao hoan, Q(a) A P(a)
dung. Suy ra Q(a) A P(a) ding v6i moi a € D. Do dé,
Vz (Q(z) A P(x)) ding
(2) NéuVz (Q(z) A P(x)) ding thiVaz (P(x) A Q(z)) ding
m Gid st v (Q(x) A P(z)) ding. Do dd, véi moi a € D, ménh
dé Q(a) A P(a) dung. Theo luat giao hoan, P(a) A Q(a)
dung. Suy ra P(a) A Q(a) ding véi moi a € D. Do dé,
vz (P(z) A Q(x)) ding 6



Logic vi tu

Lugng tur

Logic va Chiing minh

Hoang Anh Buc

Khéng nén sl dung bang chan tri dé chiing minh hai ménh
dé co vi tir va lugng tur la tuong duong logic

m Trong trudng hop mién xéc dinh D 1a vé han, ta khong xay
dung dugc bang chan tri
m Vi phan I6n cac phat biéu c6 lugng tir va vi tir, mién xac
dinh luén la mién v6 han
m Tat nhién, khi mién xéc dinh D 1a hitu han, c6 thé st dung
bang chan tri
m Gidsi D= {z1,...,2n}
B Vz P(z) = P(z1) A--- A P(zy)
B Jz P(z) = P(z1) V-V P(zn)

@ Lugng tir
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Logic vi tu

Lugng tur

Bai tép 18 Légic\vé Chiing ryninh
Gi4 sl bién z nhan gia tri t mién D. Chiing minh oo ot
() va (P(2) V (Q(z) A R())) =
vz ((P(z) v Q(x)) A (P(x) V R(x)))
(b) Vo ~(P(z) AQ(x)) =Va (=P(z) V -Q())
Bai tap 19
Gid s bién 2 nhan gia tri tU mién D.
(@) Ching minh Vz (P(z) A Q(z)) = (Vz P(z)) A (Vz Q(x)) (s8) uongris
(b) Cac ménh dé Va (P(z) Vv Q(x)) va (Vz P(z)) V (Vz Q(x))
¢6 tuwang duong l6gic hay khéng? Vi sao?
Bai tap 20
Gia s bién 2 nhan gia tri tU mién D.
(@) Ching minh 3z (P(z) vV Q(z)) = (Fz P(z)) V (Fz Q(x))
(b) Cac ménh dé 3z (P(z) A Q(x)) va (3z P(z)) A (3z Q(x))
¢6 tuong duong légic hay khong? Vi sao?
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Logic vi tu

Lugng tu

Vidu 15

Céc céng cu tim kiém (search engine) nhu Google, Bing,
Yahoo, v.v... cho phép ngudi diing s dung cdc todn tir 16gic
(AND, OR, NOT) trong yéu cau tim kiém (query) cia ho.

Vi du, yéu cau (query)
“I6gic AND mat3500”
sé tré lai két qua 1a
cac trang web c6 chia
déng thoi tir “16gic” e

va 1 mat3s00". N6 s
mot cach don gian, o S s
mot yéu cau tim kiém

6 thé dugc coi nhu

la mot vi tr @ (véi tap
xac dinh 1a tap hop tat
ca céc trang web cé trong co sé dif liéu); cong cu tim kiém sé
tra lai (theo mét thut tu nao dé) mét danh sdch cac trang web p
sao cho ménh dé Q(p) diing

16gic AND mat3500 X

-
(A%

Google

Al Images Videos Shopping News Books Flights i More

Tip: Limit this search to English language results. Learn more about filtering by langu

Transiate this page  §

Studocu

hitps:/wiwstudocu.com » logic-a... - Translate this page
Logic and Proofs - toan roi rac - VNU-HUS MAT3500
toan roi rac mat3500: toan réi rac bai tap 1égic va chirng minh hoang anh dirc bé mén tin hoc,
dai hoc khtn, dhqg ha ndi 16gic ménh @& bai tap cau nao sau day ...

68

il

(&
“avoc Ty

2

o’

Lagic va Chiing minh

Hoang Anh Buc

Phan loai ménh dé
Tuong dudng lgi

Vi tr

Luogng tir

Phil dinh véi Iugng ti
Léng cac lugng tl

Mot
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https://www.bing.com/
https://search.yahoo.com

Logic vi tu

Lugng tur

Logic va Chiing minh

Bai tap 21
Tim hiéu mot s cach tim kiém véi Google sit dung cac toan
l6gic

Hoang Anh Buc

Bai tap 22 (x)
Xét cac yéu cau tim kiém sau:

Qa: “python AND algorithm AND NOT computer”

@p: “(computer OR algorithm) AND python”

Qc:  “python AND NOT (computer OR algorithm OR program)() wns
Hay mq té,hoéc lay vi du (mét trang web, mot cau nao dé,
V.v...) vé két qua tra lai trong céc trudng hgp sau:

(a) Két qua tra lai thda man yéu cau Q 4
(b) Két qua tra lai thda man yéu cau Q4 va khong thba man
yéu cau Qp

(c) Két qua tra lai théa man yéu cau Q4 va @ nhung khong

thda man yéu cau Q¢
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Logic vi tu

Lugng tur

Lagic va Chiing minh
Vi du 16 Hoang Anh Biic
= 3 murc d6 nao dé, chung ta cé thé coi mét co s dir liéu
(database) nhu' 1a mét bang e
m Céc hang tuong ting véi cac cd thé (individual entity) nao d6 W
m Céc cbt twong Uing vdi cac truong (field) md ta dit liéu lién quan dén
céc ca thé
m M6t truy van co sd di7 liéu (database query) c6 thé xem nhu [a e
mét vi ti Q(z) cé chita cac diéu kién dé kiém tra cac gid tri ti cac
cOt va céc toan ti 16gic lién két cac diéu kién nay. i
m Khi mét truy van co sé di liéu dugc dua vao, hé quan tri co sé dir ©) e
liéu (database management system) sé tra lai mot danh sach céc Léng cée uong i
hang (u’ng véi cac thuc thé) trong co s& di liéu théa man diéu ‘
kién dé ra trong truy van Vit o5 pong hé
m Chiing ta cé thé nghi vé hinh thirc truy cap co s& dif liéu nay tr .
gdc nhin cta légic vi tir: d& phan héi truy véan (query) Q, hé théng
trd lai mét danh sdch céc hang, trong dé méi hang = théa man
diéu kién Q(x) ding
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Logic vi tu

Lugng tur

Logic va Chiing minh

Hoang Anh Buc

Bang: Vi du mét co s& di liéu. Néu mudn tim danh séch tat ca cac
sinh vién cé GPA (grade point averages - diém trung binh) t6i thiéu 3.4
va néu da hoc it nhat mét khéa hoc vé khoa hoc may tinh (computer
science - CS) thi phai dén tir Hawaii, ta c6 thé truy van

[GPA(z) > 3.4] A [takenCS(z) — (home(x) = Hawaii)]. K&t qua tra lai
vdi co sé dit liéu nay 1a Charlie.

name GPA CS home age O
taken?
Alice 4.0 yes Alberta 20
Bob 3.14 yes Bermuda 19
Charlie 3.54 no Cornwall 18
Desdemona 3.8 yes Delaware 17

68



Logic vi tu

Lugng tur

m Trudc d6, ta thudng phai chi rd mién xac dinh D ¢6 chiia
cdc gid tri cla bién trudc khi phat biéu ménh dé véi vi tir
va lugng tir. D& thuan tién, cd thé chi ra D ngay trong
ménh dé

m Va > 0 P(x) nghia la “Véi moi sb z > 0, P(z) ding”. (D la
tap tat ca cac sb I6n hon khong.) Thuc ra, day |a cach viét
ngén gon clia ménh dé Va Q(x) trong dé
Q(z) == (z > 0) = P(x)

B Jz > OP( ') nghia la “Ton tai s6 = > 0, P(x) dung”. (D la
tap tht ca céc sb 16n han khong.) Thuc ra, day 1a cach viét
ngén gon clia ménh dé 3z Q(x) trong dé

Q(z) := (z > 0) A P(x)
m Chuy:

B Vz > 0P(z) #Vz (z > 0A P(x))
B Jz > 0P(z) # 3z (x >0 — P(z))
m Céc lugng tUr V va 3 ¢6 thit tu uu tién cao hon tat ca cdc
todn tir I6gic da dé cap
m Vz P(z) vV Q(z) nghia la (Yo P(z)) V Q(z) chd khong phai
Vo (P(x) V Q(x))

68
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Lugng tir



Logic vi tu

Bién tu do va bién rang budc

Lagic va Chiing minh
Hoang Anh Buc

m Vitl P(z) c6 bién tu do (free variable) = (nghia la, gia tri
cla x khdéng xac dinh) !
m Lugng tlr (¥ hodc 3) si dung véi mét vi tir cé mét hodc
nhiéu bién ty do “rang budc” nhiing bién nay, tao thanh o
mot biéu thiic cé mot hodc nhiéu bién rang budc (bound

variable) -
Vidu 17 oy
m P(z,y) c6 hai bién ty do: z va y Congcio gt

m Yz P(z,) c6 mdt bién tu do y va mét bién rang budc =
m Biéu thitc khdng cd bét ky bién tu do nao, vi du Yz P(z), la s
ménh dé

m Biéu thirc cd mét hodc nhiéu bién tu do, vi du Y P(z,y),
khong la ménh dée
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Logic vi tu

Phu dinh véi lugng tir

Lagic va Chiing minh

m Phi dinh cia ménh dé cé lugng tur Hoang Anh Dic
B —Vz P(x) =3z —-P(x)
B 3z P(z) =V —P(z) S .

m Hai twong duong logic trén dugc goi la Ludt De Morgan Logio v o o i bit
cho lugng tir (De Morgan’s Laws for Quantifiers). Ly do
clia tén goi nay 1a néu ta cd thé liét ké toan bd cac phantd [l oo
trong mién D, vi du nhu 1, . .., z,,, thi e

-V P(CL‘) = _|(P($1) A P(.’L'Q) VANREIRIAN P(:Cn)) @ :h;élnr:vduluqngtu

Long céc

= -P(z1)V-P(x2)V---V-P(x,) Luat De Morgan
= Jz-P(z)

-3z P(z) = ~(P(x1) V P(z2) V - -V P(x,,)) Vs
= -P(x1) AN=P(z2) A+ A=P(z,) Luat De Morgan
=Vz-P(z)
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Logic vi tu

Phu dinh véi lugng tir

Logic va Chiing minh

Hoang Anh Buc
Bai tap 23
Gia sif A la mot ménh dé thda man diéu kién A dting hay sai
khong phu thudc vao x. Gia sl mién xé4c dinh clia céc bién la
khong rong. Hay chiing minh cac tuong duong l6gic sau
(@) (VxP(x))VA=Va(P(x)V
(b) FzP(x))VA=3x(Px)V
(c) VzP(z)) NA=Vz(P(z)A
(d) (3z P(z)) A A =3a (P(z) A O
(e) A—VaP(x)=Vz P
(f) Iz P(z) > A=V
(9) A— Jx P(z) =3Jz (A — P(x)
(h) Vx P(x) » A= 3z (P(z) — A)
(GO y: Xét ting truong hgp A =Tva A =F)

P(x)

—_ O = = = =
o~ o~~~
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Logic vi tu

Phu dinh véi lugng tir

Légic va Ching minh
Hoang Anh Biic

Vidu 18

Ta chiing minh cau (h) trong Bai tap 23:

Vo P(z) — A =3z (P(z) — A), trong d6 A 1a ménh dé c6 gia

tri chan ly khéng phu thudc vao bién z

Jz (P(x) = A) = Jz (—P(z) V A) p—=q=-pVgq
=3Jz-P(z)vIz A Bai 20(a)
=3Jx-P(z)V Dinh nghia cla A
= -Vz P(z) V De Morgan cho lugng ti

EVa:P(x)—)A p—q=-pVq
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Logic vi tu

Ldng céc luong tir

Logic va Chiing minh
V|’ du 1 9 Hoang Anh Burc
P(x,y) := “z nhd hon y” xac dinh trén mién D =Z x Z
m Jy P(z,y) == “c s6 nguyén y sao cho = nhd hon y” (Biéu
thitc vdi 1 bién tu do—khong phai ménh dé)
m Vz (3y P(z,y)) == “véi moi s6 nguyén z c6 s6 nguyén y
sao cho nhod han y” (Biéu thitc vdi 0 bién tu do—la ménh
dé)

Bél tép 24 @ Léng céc lugng tir
Chox € Zvay € Zva P(z,y) := x < y. Xac dinh gia tri chan ly

clia cdc ménh dé sau

(a) Vavy P(z,y)
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Logic vi tu

Ldng céc luong tir

m Mét s tuong duong lgic:
B VaVy P(z,y) = VyVz P(x,y)
B 323y P(z,y) = JyIz P(z,y)
m D& thuan tién, c6 thé nbi cac lugng tir cung loai
B VaVy P(z,y) = Va,y P(z,y) ‘
m Trr khi tat ca cac lugng tir déu 1a V hodc déu la 3, thur tu
cdc luong tir la quan trong
m Vz3y P(z,y) khac voi 3yVz P(x,y)
m Vidu, véiz,y /a cdc so nguyen ménh dé Va3y (T <)
ding, vi véi méi x ta cé th\e chony =z +1va hién nhlqn
z < y. Ngugc lai, ménh dé JyVz (x < y) sai, vi khong ton
tai sO nguyén Ién nhat
Bai tap 25
Céc ménh dé sau khi nao diing va khi nao sai?
(1) VaVy P(z,y) = VyVz P(z,y)
(2) Vz3y P(z,y)
(3) Jyvz P(z,y)
(4) Jx3y P(x,y) = Jy3z P(z,y)

Lagic va Chiing minh
Hoang Anh Buc
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Logic vi tu

Ldng céc luong tir

Lagic va Chiing minh
Hoang Anh Buc

Bai tap 26 S—
Hay biéu dién pht dinh clia cac ménh dé sau sao cho tt ca N
céac ky tu phd dinh — diing ngay trudc cac vi tir Tuong auong g
(@) VaIyvzT(x,y,2)

(b) Vz3y P(x,y) VVzIy Q(z,y) SR
(¢) VaIy (P(z,y) Az R(z,y, 2)) Lo cho uang
(d) Va3y (P(z,y) — Q(z,y)) WH ’
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Ching minh

Mét s6 thuat ngir

Logic va Chiing minh

Hoang Anh Buc

[ Cthng minh (proof): mét ly luan hgp ly chi ra tinh ding
dan ctia mot ménh dé toan hoc.

m Tién dé (axiom/postulate): mét ménh dé duoc gia thiét 1a
dung

m Dinh Iy (theorem): mét ménh dé da dugc chiing minh 1a
dung

m Ménh dé (proposition): mét dinh ly “khéng qué quan trong”

m B6 dé (lemma): mét dinh ly nh6 c6 thé dugc st dung nhu
mot céng cu ho trg chirng minh cac dinh ly khac I6n hon

m Hé qua (corollary): mt dinh Iy nhé thu dugc bang cach i sb i
truc tiép ap dung mét dinh ly khac I6n hon

m Gia thuyét (conjecture): mét ménh dé ma tinh ding/sai clia
no chua duge xac dinh, nhung thuong dugc “tin 1a dung”
thdng qua mét s6 bang ching hoac qua kinh nghiém, du
doan ctia mot chuyén gia

68



Ching minh

Mét sb phuong phap chiing minh

Lagic va Chiing minh
Hoang Anh Buc

Muc tiéu
Chirng minh p ding ]

m Chi*ng minh truc tiép (direct proof)

m Chirng minh gian tiép (indirect proof): Gia thiét —p
dung, chiing minh —p — F (phuang phap Chidng minh
phan chuing (Proof by Contradiction))

m Chirng minh bang cach chia trvong hop (proof by
cases): Timpi,...,ppthdamanp=p, Apa A--- Ap, va Wit phn
chiing minh p; ddng véi méii € {1,2,...,n}. (Chia diéu
can chiing minh p thanh céc phan nhé (trudng hop)
P1, ..., pn Va xét ting phan mot cach riéng biét)

68



Ching minh

Mét sb phuong phap chiing minh

MUC tieu Lég\c\va Chiing r,ninh
Hoang Anh Burc
Ching minh p — ¢ ding ]

m Chirng minh hién nhién (trivial proof): Chiing minh ¢ ding
ma khong can gia thiét gi khac
m Chirng minh truc tiép (direct proof): Gia thiét p ding,
ching minh ¢
m Chi*ng minh gian tiép (indirect proof)
m Chung minh phan dao (Proof by Contraposition)
(—~q — —p): Gia thiét -¢q ding, chiing minh —p )
= Ching minh phan chirng (Proof by Contradiction): Gia thiét
p A —q dling, va chi ra rang diéu nay dan dén mot mau thuan
(nghia la, ching minh (p A =q) — F) (54) et s phuong php
m Chirng minh réng (vacuous proof): Chitng minh —p ding B
ma khong can gia thiét gi khac
m Chirng minh bang cach chia trwong hop (proof by
cases): Tim py,pa,...,pnthdamanp — g = (py — ¢) A
(p2 = q) A A (pn — ¢) va chitng minh p; — ¢ diing véi tiing
giatriie {1,2,...,n}
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Ching minh

M6t sb phuong phap chiing minh

Lagic va Chiing minh
Hoang Anh Buc

Muc tiéu

Ching minh p < ¢ ding ]
mperg=@—q Alg—p)
m Chitng minh p — ¢ ding va ¢ — p dung ng céc uang
-
ching minh

Vi du va Bai tar

68



Chung minh

Vidu

Lagic va Chiing minh

Mot s6 nguyen nla sb chan (even) khi va chi khin = 2k vGi k la
s6 nguyén nao do; n la s6 /é (odd) khi va chi khi n = 2k + 1 V6i
k 1a s6 nguyén nao do o

Dinh Iy 1

Hoang Anh Buc

VGi moi sé nguyén n, n khéng thé vira chan vira Ié

Chuing minh phan ching.

(1) Nhac lai: D& chiing minh p, ta chiing minh —-p — F -

(2) Gia sl ton tai mot s6 nguyén n vita chan vira I&. Taching o0
minh ton tai mau thuan

(3) Do n chén, n = 2k véi sb nguyén k& nao dé ‘ -

(4) Do n 18, n = 2j + 1 véi sb nguyén j ndo dé (&) viavasme

(5) Do d6, 2k = 2j + 1, suy ra k — j — % Manh dé nay sai véi
moi s6 nguyén k va j, day la moét mau thuan. Ta cé diéu
phai chiting minh

68



Chung minh

Vidu

Logic va Chiing minh

Hoang Anh Buc

Ching minh sau cda Binh Iy 1

Vi moi sb nguyén n, n khdng thé vira chan vira 1é

|a sai? Tai sao?

Ching minh phan chiing.

(1) Gia sl ton tai mGt s6 nguyén n vita chan vira 18. Ta chiing
minh ton tai mau thuan

Do n chén, n = 2k véi s6 nguyén & nao dé

Do n 18, n = 2k + 1 v&i s6 nguyén k nao dé

Do d6, 2k = 2k + 1, suy ra 0 = 1. Ménh dé nay sai v&i moi
s0 nguyén k, day la mot mau thuan. Ta co diéu phai chirng
minh

W™
L e

Vi du va Bai tap

=

O

68



Ching minh

Bai tap

B‘a| tép 27 Légic va Chiing minh
Chitng minh bang phuong phap phan chiing rang roma B
(a) Téng clia mot s6 vo ty va mot s6 hitu ty 1a mot sb vo ty

(b) V&i moi sb nguyén n, néu n?® + 5 18, thi n chén

(c) V&i moi s6 nguyén n, néu 3n + 2 chan, thi n chén

Bai tap 28

Chitng minh rang

(a) C6 it nhat mudi ngay trong 64 ngay bat ky roi vao cung

maot ngay clia moét tudn (nghia 13, c6 it nhat mudi ngay
cung la Tha Hai, hodc cung la Thi Ba, v.v...)

(b) C6 it nhat ba ngay trong 25 ngay bt ky roi vao cling mot () oo
thang clia nam

Bai tap 29

St dung phuaong phap phan chiing, hay chiing minh rang /2

khéng phai la mét so hitu ty

68



Chung minh

Vidu

Lagic va Chiing minh

Hoang Anh Buc

Dinh Iy 2

Vi moi s6 nguyén n, néu n 1a sé 18, thi n? ciing Ia sb 18 ]

Chiing minh truc tiép.

(1) Néun 18, thi n = 2k + 1 véi k la s6 nguyén nao dé

(2) Do dd, n? = (2k + 1) = 4k? + 4k +1 = 2(2k*> +2k) + 1
(3) Do d6, n? = 2j + 1 v6i j = 2k2 + 2k 1a sb nguyén

(4) Theo dinh nghta, n? 1é

68



Ching minh

Bai tap

Lagic va Chiing minh
Hoang Anh Buc

Bai tap 30
Ching minh truc tiép cac ménh dé sau SR
(a) Téng cla hai s6 I& 13 mdt s6 chan ‘
(b) Téng cla hai sb chan la mot s6 chan

(c) Binh phuong clia mét s6 chan la mot sé chan ngcto i s
(d) Tich cla hai s6 1& 1a mot sb 18

Mt s6 thuat ng
Mt sb phuong phép
chiing mir

)
@ Vi du va Bai tap

68



Chung minh

Vidu

Lagic va Chiing minh
Hoang Anh Buc

Pinh Iy 3

Vi moi s6 nguyén n, néu 3n + 2 1a s 18, thi n ciing la sé 1é ]

Chutng minh phan dao.
m Nhac lai: dé chitng minh p — ¢, ta chiing minh —¢ — —p
m Ta chiing minh ménh dé phan déo: Néu n chan, thi 3n + 2

cung chan)

(1) Gia s n chan

(2) Do d6 n = 2k v6i s6 nguyén k nao dé

(3)

(4)

3) Suyra3n+2=3(2k) +2=6k+2=2(3k+1) (&) v
4) Tur d6, 3n + 2 = 2j V6i j = 3k + 1 1a s6 nguyén, va do dé Ia
s0 chan. Ta cé diéu phai chiing minh
O

68



Chung minh

Vi du

Lagic va Chiing minh
Hoang Anh Buc

Dinh ly 4 ot g o
VGi moi s6 nguyén n, n(n + 1)* la mét s6 chan ] B
Chiing minh béng cach chia truong hagp.
m Néu n chan, thi n = 2k vdi sé nguyén k nao do. Suy ra e
n(n +1)% = 25 vdi j = k(2k + 1)? 1a s6 nguyén. Do do, e

n(n+ 1)2 la mét sb chan

MGt so thuat ngi

m Néu n 18, thi n = 2k + 1 v&i s6 nguyén k nao do. Suy ra Mot sb phuang phi
n(n+1)? =20 V6i € = (2k + 1)2(k 4 1)% 1a s0 nguyén. DO (=) viavsw
do, n(n + 1) 1a mot sO chan

68



Chung minh

Vidu

Lagic va Chiing minh
Hoang Anh Buc

Chting minh sau clia ménh dé

(V6i moi s6 nguyén n) Tacé —|n| < n < |n]

1a sai. Tai sao? g e

Chiing minh bang cach chia trudng hop. SRR

(1) Néun > 0, tacé —n < 0 < n. Theo dinh nghia, |n| = n va
dodd —|n| =—n.Suyra —|jn|=-n<0<n=|n| v

Mt s6 phuong phé
hiing minh

(2) Néun <0,tacén <0< —n. Theo dinh nghia, |n| = —n (&) viewasae
vado dd —|n|=n.Suyra —|n|=n<0<—n=|n|
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Chung minh

Vidy

Lagic va Chiing minh
Hoang Anh Buc

Pinh ly 5 Ton i g
Vi moi s6 nguyén n, néu n vira chan vira I8, thin? = n +n ]

Chttng minh réng.
m Nhac lai: dé’lchu’ng minh p — ¢, ta chirng minh —p ma
khong can bat ¢l gia thiét nao
(1) Ménh dé “n vira chn vira 1&” sai v6i moi s6 nguyén n s
(2) Ta c6 didu phai chiing minh (Tap c4c gid thiét 12 réng) C) v

68



Chung minh

Vidy

Lagic va Chiing minh
Hoang Anh Buc

Dinh Iy 6

Vi moi sé nguyén n, néu n 1a téng ctia hai sé nguyén té, thi
hodc n chan hoac n Ié Logio i cic o

Chiing minh hién nhién.
m Nhac lai: dé chiing minh p — g, ta chiing minh ¢ ma
khong can bat cut gia thiét nao i n st
(1) V&i moi sb nguyén n, ménh dé “hodc n chdn hodc n 1&”
dung bt

(2) Do d6, két luan ciia ménh dé can chiing minh ludn diing, () vewssss
bat luan gia thiét la dung hay sai
(3) Hién nhién Ia ménh dé can chiing minh ludn ding

68



Chung minh

Vidu

Chitng minh sau clia ménh dé

1=2
|a sai. Tai sao?
Chuing minh.
Goi a, b 1a hai s6 nguyén duong bang nhau.
(1) a=b Gia thiét
(2) a% = ab Nhan hai vé cla (1) v6i a
(3) a2 — b2 =ab—b? Trir b2 tU ¢4 hai vé cla (2)
(4) (a—b)(a+b)=(a—b)b  Phan tich hai vé cla (3) thanh
nhéan to
(5) a+b="b Chia ca hai vé clia (4) cho a — b

(6) 2b=10 Thay a bdi b trong (5) Vi a = b, va don gian héa
7)2=1 Chia ca hai vé clia (6) cho b

Logic va Chiing minh

Hoang Anh Buc

@ Vi du va Bai tap

68



Chung minh

Vidu

Logic va Chiing minh

Hoang Anh Buc

Chitng minh sau ctia ménh dé

(V6i moi s6 nguyén n) Néu n2 chan, thi n cling chan

|a sai. Tai sao?

Ching minh.

(1) Ménh dé duiing véi n = 0. Do d6 ta chi xét n # 0

(2) Gia st n2 chan. Do d6 n2 = 2k vdi sb nguyén k nao dé

(3) Chia ca hai vé& cho n, ta ¢ n = (2k)/n = 2(k/n)

(4) Do do, ton tai sb j = k/n sao cho n = 2j

(5) Do tich clia j va mot s6 nguyén (2) la mét sb nguyén (n),
nén j cling la s6 nguyén

(6) Do d6 n chan

@ Vi du va Bai tap
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Ching minh

Bai tap

Logic va Chiing minh

Hoang Anh Buc
Bai tap 31
Chitng minh cédc ménh dé sau. Néu rd phuong phap chiing
minh ban s dung
(a) V6i moi sb nguyén n, néu n chan thi (—1)” =1
(b) Vi moi s6 nguyén =y, z, Néu = + y + z 18, thi it nhat mot
trong ba s6 z,y, z 1a 1é
(c) Vi moi sb nguyén m va n, néu m - n chan, thi m chan
hoac n chan
(d) Vi moi s6 nguyén duang n, n chan khi va chi khi 7n + 4
chan
(e) V&i moi s nguyén duang n, n 18 khi va chi khi 5n + 618 & e
(f) V6i moi s6 nguyén duong m va n, m? = n? khi va chi khi
m=nhodcm=-n

68



Part |
Phu luc



Cac quy tac suy luan

Gi6i thiéu

Logic va Chiing minh

Hoang Anh Buc

m Mot I4p ludn (argument) 1a mot day cac phat biéu két thic
bang mot két luan —
m Mot s6 dang Iap luan (“hop ly (valid)”) khong bao gid dan
t6i mot két luan sai tir cac phat biéu ding. M6t s6 dang lap
luan khac (“nguy bién (fallacies)”) cé thé dan t&i mot két
luan sai tir cac phat biéu ding
m Mot Iap ludn Iégic (logical argument) bao gdm mét day cac
ménh dé (c6 thé 1a ménh dé phiic hop) dugc goi 1a cdc
tién dé (premises)/cdc gia thiét (hypotheses) va mdt ménh
dé duy nhéat goi 1a két luan (conclusion)
m Cdc quy tac suy lun Iégic (logical rules of inference) 1a
cac phuang phap chi phu thudc vao 1dgic dé suy ra mot
phat biéu mai tr mot tap hop céc phat biéu khac. (C6 thé
coi c&c quy tac nay nhu 1a cac mau (templates) cho viéc
xay dung céac lap luan hgp ly (valid arguments))



Cac quy tac suy luan

Gi6i thiéu

, Légic va Chiing minh
m MOt 1ap luén 16gic dudc goi la hop ly (valid) néu khi moi gia ioangAnh Zuc
thiét dung thi két luan clng dung. Mét 1ap luan légic khdng
hgp ly dugc goi la mot nguy bién (fallacy) canes
m M6t quy tac suy ludn (inference rule) 1a mot khuén mau e
thiét 1ap rang néu chuing ta biét mét tdp cdc gid thiét nao
da la dung, thi chung ta c6 thé suy luédn mot cdch hop ly
rang mot phat biéu két luan lién quan nao dé la ding
m Mbi quy tac suy ludn Ibgic hop ly (valid inference rule)
twang tng véi moét hang dung (tautology)
m Ky hiéu .. nghia la “do do”
m Hang duing (tautology) tuang tng (néu
quy tac hgp ly)
Gid thiét 1 | ((Gia thiét 1)A(Gia thiét 2)A- - ) — (Két luan)
Gia thiet 2

Két luan




Cac quy tac suy luan

Gi6i thiéu

Logic va Chiing minh

Hoang Anh Buc
Vidu 20
m Mot 1ap luén l6gic
m Gia thiét 1: Néu t6i lam viéc subt dém, thi t6i mét moi
m Gia thiet 2: Toi lam viéc suot dém
m Ket luan: Do dd, t6i mét moi
m Biéu dién céc bién ldgic
m p = “Toi lam viéc subt dém
m ¢ = “T6i mét moi”
m Theo géc nhin cla l6gic, 1ap luan trén cé thé dugc viét lai
nhu sau:

Gidi thiéu

p—q Gid thiét 1
P Gia thiét 2
q Két luan




C4c quy tac suy luan

Mbt sb quy tac suy luan trong 16gic ménh dé

m Quy tdc Modus Ponens (tiéng Latin cla “phuong phap oo
khéng dinh (method of affirming)”)

Hoang Anh Buc

Mt s6 quy téc suy luan
trong Iogic ménh dé

(er@e—=a)=q) |z
Modus Ponens Hang ding tuong ting
m Chul y rang hang dau tién |a hang duy nhat ma gia thiét

luén dung
Vi du 21
p—q  “Néun chia hét cho 3,
NAy thi n? ch/ia hét cho 3 13 DUNG
P “n chia hét cho 3"
th g “n? chia hét cho 3"

cling DUNG



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 16gic ménh dé

Lagic va Chiing minh
Hoang Anh Buc

m Quy tdc Modus Tollens (tiéng Latin clia “phuong phap ph
dinh (method of denying)”)

Mt s6 quy téc suy luan
trong logic ménh dé

Cac chiing minh hinh thiic
Mot s6 nguy bién pho bién
Mat s6 quy tAc suy luar

Careoa =) |

Modus Tollens Hang ding tuong ting
Vidu 22
p— ¢ “Néu chiéc nhan [am bing kim cuong,
Néu thi né c6 thé lam xudc dugc tAm kinh” 13 DUNG
-q “Chiéc nhin khéng lam xudc tAm kinh”

thy -~ —» “Chiéc nh3n khéng 1am bing kim cuong” ci ng DUNG



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 16gic ménh dé

Lagic va Chiing minh

m Quy tdc Céng (Addition)
b

Hoang Anh Buc

SopVyg p—(pVaq)

Quy tac Cong (Addition) Hang dung tuong ting
m Quy tac Rut gon (Simplification)

PAg
p

L (pAg)—p
Quy tac Rut gon \
~ (Simplification) Hang dung tuong ting
m Quy tac Hoi (Conjunction)

p
q

pAg (0 A (@) 2 pAd]

Quy tac Hoi (Conjunction) Hang ding tuong tng



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 16gic ménh dé

Logic va Chiing minh

Hoang Anh Buc

Mt s quy téc suy luan

V|, du 23 trong légic ménh dé
C4c lap luan sau s dung cac quy tac suy luan nao?
(a) Néu c6 ca nhiém COVID-19 mdi, thi trudng sé déng clia.
Trudng khong dong clra hém nay. Do dé, khong ¢ ca
nhiém COVID-19 md&i hdm nay  [Quy tac Modus Tollens]
(b) Nhiét do hién tai la dudi 0°C. Do do, nhiét do hién,tai la
dudi 0°C hoac trgi dang mua [Quy tac Cong]
(c) Nhiét do hién tai la dudi 0°C va trGi dang mua. Do do,
nhiét dé hién tai la dudi 0°C [Quy tac Rut gon]



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 16gic ménh dé

Lagic va Chiing minh

m Quy tAc Tam doan luén gia dinh (Hypothetical syllogism) Hozing Anh Bilc
p—q it hieu
g () s e
p—T 5 ohing minh inh

(Go Ao 2 on) o

trong logic vi

Tam doan luan gia dinh )
(Hypothetical syllogism) Hang dung tuang tng
Vidu 24
p q
“Néu troi mua hdm nay, thi ching ta sé khéng t6 chic tiéc nudng
hdm nay. Néu ching ta khdng t6 chiic tiéc nuéng hom nay, thi
, chiing ta sé t5 chiic tiéc nudng vao ngdy mai. Do dé néu trdi mua

hém nay, thi chiing ta s& t4 chiic tiéc nudng vao ngay mai.”
p r




C4c quy tac suy luan

Mbt sb quy tac suy luan trong 16gic ménh dé

Lagic va Chiing minh
Hoang Anh Buc

m Quy tdc Tam doan luan tuyén (Disjunctive syllogism)

Gidi thiéu

PVa
-p )
q
— ((eva) A (=p) = 4]
Tam doan luén tuyén -
(Disjunctive syllogism) Hang dung tuong tng
Vidu 25
p q

“Vi cla tb6i ndm trong tdi 40 khodc hodc né nam trén ban.

Vi clia t6i khdng nam trong thi do khodc. Do d6, né nam
trén ban.” -p q

36



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 16gic ménh dé

m Quy tAc Hop gidi (Resolution)

Vg
pVr
VT ((®va) A Gpvr) = (gvn))Y
Hop gidi (Resolution) Hang dung tuong Uing

m Khig=r,taco

((eva)A(=pVa) = 4]
m Khir =F, ta cd Quy tac tam doan luén tuyén
(v a) A (-p) = q)
Vidu?2
du 26 p P
“Toi dang di trén dudng hodc trdi mua. Trsi khdng mua hoidc
 toi dang & nha. Do dd, t6i dang di trén dudng hoic toi

dang & nha.” q
T 36

Lagic va Chiing minh
Hoang Anh Buc

Mt s6 quy téc suy luan
trong logic ménh dé




Cac quy tac suy luan
Cac chiing minh hinh thic

Logic va Chiing minh

m Cho trudc cac tién dé (premises) p1, ps, . . ., pn. MOt chiing
minh hinh thitc (formal proof) clia mot két ludn C' la mét
day cdc budc (steps), trong dé6 méi budc dp dung mét quy
tac suy ludn nao dé cho cdc tién dé hodc cdc phat biéu da
dugc chiing minh trudc doé dé suy luan ra mot phat biéu Géo ching minh inh the
mai dung (két luan)

m M6t chitng minh cho thay rang néu céc tién dé Ia ding, thi
két luan la ding

Vidu 27
m Gia sl ching ta c6 c4c tién dé sau:
m Troi khéng nang va thai tiét lanh
m Chung ta sé di bai chi khi troi nang .
m Neéu chung ta khéng di bdi, thi ching ta sé di chéo xuong
m Neu chung ta di cheo xuong, ching ta sé vé den nha lic
hoang hén

m VGi cac tién dé da cho, chling minh két luan “Chuing ta sé
vé dén nha Iic hoang hén” bang cach sl dung cac quy tic
suy luan %

Hoang Anh Buc



Cac quy tac suy luan
Cac chiing minh hinh thic

Logic va Chiing minh

m Budc 1: Xac dinh cac ménh dé Chiing ta sé dung céc ky
hiéu sau:
m sunny = “Tr0i nang”; cold = “Thi tiét lanh”; swim = “Chuing
ta sé di boi”; canoe = “Cht]r]g ta sé di chéo xudng”;
sunset = “Chung ta sé vé den nha luc hoang hén” Céo chiing minh hinh thic
m Budc 2: Xac dinh lap luan (Xay dung dang cho lap luan)
p1 —sunnyAcold  Trdi khong ndng va thoi tiét
lanh
p2  Swim— sunny  Chung ta sé di bai chi khi trgi
nang
ps  —swim — canoe Néu chung ta khéng di boai, thi
ching ta sé di chéo xudng
ps  canoe — sunset Néu ching ta di chéo xubng,
ching ta sé vé& dén nha lic
hoang hén
sunset Ching ta sé vé dén nha Iic
hoang hén

Hoang Anh Buc




Cac quy tac suy luan
Cac chiing minh hinh thic

Logic va Chiing minh

Hoang Anh Buc

m Budc 3: Xay dwng chirng minh hoan chinh dwa trén
cac quy tac suy luan
Budc

Ching minh béi

1.

(¢}

~

=sunny A cold

2. =sunny
3.
4. —swim

swim — sunny

. mswim — canoe
. canoe

. canoe — sunset
. sunset

Tién dé P1

Quy tac Rt gon
Tién dé p,

Modus Tollens cho 2
va3

Tién dé ps

Modus Ponens cho
4vab

Tién dé py

Modus Ponens cho
6va7

pP1

p3
P4

Céc chitng minh hinh thitc

=sunny A cold
swim — sunny
—swim — canoe
canoe — sunset

sunset



C4c quy tac suy luan

Mbt sb nguy bién phé bién

m M6t nguy bién (fallacy) la mot quy tic suy luan hodc mot phuong
phap chiing minh khéng hop ly vé mét 16gic
m Mbt nguy bién cé thé dan t6i mot két luan sai
m Nguy bién khang dinh hdu kién (Fallacy of affirming the

conclusion)
m p — ¢ lading, va q la ding. Do dé, p la ding (Sai. B6i vi F — T
dung)
Vidu 28

m Néu David Cameron Ia Téng thdng Hoa Ky, thi ong ta it nhat 1a bén muoi

tudi ] ] (p—q)
m David Cameron it nhat 1a bon muai tuoi (q)
m Do d6, David Cameron & Téng théng Hoa Ky (p)

m Nguy bién phi dinh gia thiét (Fallacy of denying the hypothesis)
m p — ¢ lading, vap sai. Do dé q la sai (Sai. BGi vi F — T duing)
Vidu 29

m Néu trdi mua, thi dudng lay 16i
m Troi khong mua \ (=p)
m Do dé dudng khdng lay 16i (—q)

Lagic va Chiing minh
Hoang Anh Buc

3i6i thigu

Céc chiing minh hinh thiic
Mét s6 nguy bién phd bién
Mat s6 quy tAc suy luar
trong ldgic vi ti



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 1dgic vi tif

Lagic va Chiing minh

m Quy tac Khdi tao phé qudt (Universal instantiation)

Hoang Anh Buc

Ve P(z) V6i bat ky mot phan tr
Pl ¢ cu thé trong mién xac
dinh
m Quy tac Tong quét hoa phd quét (Universal generalization) A i “‘:;;f,
Véi bat ky mét phan ti wong ogovity
P(C) N - N ,
VzP@) ¢ nao do trong mién xac
dinh
m Quy tac Khdi tao hién sinh (Existential instantiation)
3z P(z) Vi pha_u;l tu’, ¢ nao do
Pl trong mién xac dinh sao
cho P(c) dung
m Quy tac Tong qudt hda hién sinh (Existential
generalization)
P(c) VGi phan tr ¢ nao do
Jz P(x) trong mién xac dinh
—_

36



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 1dgic vi tif

Logic va Chiing minh

Vl’ dU 30 Hoang Anh Burc

m Ta chiing minh Iap luan sau: “Méi ngudi déu sé chét. Socrates
la ngudi. Do do, Socrates sé& chét”
m Xac dinh cac vi tr
m M(z) = "z la nguoi” (1) vty o o
| D(a:) = “z sé chet” R tong logicvity
m S = “Socrates” — mét phan t( trong vii tru
m Xac dinh lap luan
p Yo (M(z) = D(z)) M&ingudi déu sé chét

po M(S) Socrates la ngui
D(S) Socrates sé& chét
m Xay dwng chirng minh
Budc Chi'ng minh béi
1.V (M(z) — D(z)) Tidn dé p,
2. M(S) — D(S) Quy tac Khéi tao phé quat cho 1
3. M(S) Tién dé p,

4. D(9S) Modus Ponens cho 2 va 3



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 1dgic vi tif

Vi du 31

m Ly luan sau day la ding hay sai: “it nhat mét trong sb cac sinh vién
trong I16p rat théng minh. John |a mét sinh vién trong I6p. Do do,
John rat théng minh”?

m Xac dinh cac vi tw

m Gia sl mién xdc dinh |4 tap tat ca moi ngudi
m S(z) = "z la sinh vién trong 16p”
m I(z) = “x rat thong minh”
m J = “John” — mét thanh vién trong tap t&t ca moi ngudi
m Xac dinh lap luan
p1 3z (S(z)AI(x)) it nhat mét trong sb cac sinh vién trong
16p rét thdng minh
pa S(J) John 1a mét sinh vién trong 16p
1(J) John rat théng minh
m Lap luan c6 hgp ly khong? KHONG
m Phan vi du: Xét truding hop ¢ chinh xdc mét sinh vién A trong I6p rat
théng minh va A khdng phai la John, nghia 1a, S(A) A I(A) dung,
S(B)/\I(B)salvd|m0|B¢A vaA#J o
m Ap dung Quy téc Téng quat héa hién sinh cho S(A) A I(A), tién dé
p1 = 3x (S(x) N I(x)) ding. Tién dé p» = S(J) luén ding ]
m Tuy nhién, do S(B) A I(B) sai vdi moi B # Ava A # J, Quy tac Khdi
tao phd quat cho ta két luan I(J) la sai

i

)SI

1
“avoc Ty

g
2

(

Lagic va Chiing minh
Hoang Anh Buc

M6t s quy tic suy luan
trong 1ogic vi tir



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 1dgic vi tif

Logic va Chiing minh

Bai tép 32 Hoang Anh Biic
Lap luan sau 1a ding hay sai: “Moi gidng vién déu ra dé bai kiém tra
kho. Toi 1a mét gidng vién. Do d6, t6i ra dé bai kiém tra khé”
Bai tap 33
Vi méi 1ap luén sau, hay gidi thich quy tac suy luan nao dudgc st (1) Hotsbeqy oy o
dung trong mdi budc o
(a) Doug la mét sinh vién trong I6p biét cach sit dung ngdn ngii lap

trinh Java. MGi ngudi biét st dung ngdn ngi¥ 1ap trinh Java déu cé

thé tim dugc mot cong viée tra luong cao. Do d6, mot sinh vién

nao dé trong I6p cd thé tim dugc mét cong viéc tra luong cao
(b) Ai d6 trong I6p thich xem ¢4 voi. M6i ngudi thich xem ¢4 voi déu

quan tam dén van dé 6 nhiém dai duong. Do dé, tén tai mot sinh

vién trong I6p quan tam dén van dé 6 nhiém dai duang
(c) Méi sinh vién trong I16p ¢ mét may tinh ca nhan. Mbi ngudi cé

may tinh c& nhan cé thé s dung mot trinh soan thao vin ban. Do

do, Zeke, mét sinh vién trong 16p, ¢é thé st dung mét trinh soan

thdo van ban



C4c quy tac suy luan

Mbt sb quy tac suy luan trong 1dgic vi tif

Logic va Chiing minh

Bai tap 34
Lap luan sau dé chitng minh néu 3z P(x) A 3z Q(x) ddng thi
3z (P(xz) A Q(z)) clng dung c6 hgp ly hay khong?

Budc Chirng minh bdi

1.3z P(x) AJxQ(x) Tién dé

2. 3z P(x) Quy tac Rut gon cho 1

3. P(c) Quy tac khéi tao hién sinh cho 2
4. 3z Q(z) Quy tic Rut gon cho 1

5. Q(c) Quy tac khéi tao hién sinh cho 4

6. P(c) A Q(c) Quy tac hoi cho 3va 5
7.3z P(z) A Q(x) Quy tac Téng quat héa hién sinh



Mét sb 16i thudng gap

Logic va Chiing minh

Hoang Anh Buc

Tham khao tU tai lieu “Common Mistakes in Discrete
Mathematics” (https://highered.mheducation.com/sit
es/dl/free/125967651x/1106131/Common_Mistakes_in_D
iscrete_Math.pdf) (20) Mot s6 161 thuong oo

(a) Dich sai cac phat biéu tir ngén nglr thong thwong
sang dang ky hiéu

m Vi du, c6 nhitng khé khan vdi viéc st dung tir “hoéc”; hay
chac chan phan biét giita “4 hodc B” (= A V B) va “hoac A
hoac B’ (= A& B)

m Mot phat biéu dléu kién hoan toan khac véi mét phép “hoi
(A)", nhung mot sb ngu’dl khong phan biét dugc ching; viéc
noi rang “B sé xay ra neu A xay ra” hoan toan khac vdi viéc
ndi rang “A va/hoéc B sé xay ra”


https://highered.mheducation.com/sites/dl/free/125967651x/1106131/Common_Mistakes_in_Discrete_Math.pdf
https://highered.mheducation.com/sites/dl/free/125967651x/1106131/Common_Mistakes_in_Discrete_Math.pdf
https://highered.mheducation.com/sites/dl/free/125967651x/1106131/Common_Mistakes_in_Discrete_Math.pdf

Mét sb 16i thudng gap (tiép)

Logic va Chiing minh
m C6 I8 16i phd bién nhét 1a nham 1an p — ¢ v6i ¢ — p. Vi dy, Hoang Anh Bijc
khi noi rang “toi sé di xem phim néu t6i hoan thanh bai tap
ve nha” mang y nghia hoan toan khac vdi viéc khang dlnh
rang “toi sé di xem phim ch/ khi t6i hoan thanh bai tap vé

nha”
(b) Phi dinh sai cac ménh dé phirc hop do khong st
dung dung luat De Morgan Mot s 11 thusmg gép

® Chang han, cho ring —(p V q) tuong duong logic véi
—p V =g, hodc —(p A q) twong duong logic v6i —p A —g.

m Vi duy, “khong phai la John trén 18 tudi hodc sbng xa nha”
nghia 1a John khong trén 18 tudi va (chi khéng phai hodc)
John khéng séng xa nha

m Phat biéu diing 12 —~(p v ¢) tuang duong logic véi —p A —q,
va —(p A q) tuang duong logic vGi —p V g

m L6i ndy 1a mot trudng hop téng quat clia viéc gia dinh rang
méi todn t& phan phéi qua moi todn t& khac, trong truong
hop nay 1a cho réing phl dinh phan phdi qua phép hoi (hodc
phép tuyén)



Mét sb 16i thudng gap (tiép)

’ <N Logic va Chiing minh
(c) Viet sai dang ky hiéu ciia ménh dé ton tai Hoding Anh Bifc
m Viét sai dang ky hiéu cia ménh dé ton tai dudi dang
Jz(A(z) — B(x)) thay Vi 3z(A(x) A B(x))
m Vi du, dang ky hiéu clia “Ton tai mot sb chan la s6 nguyén
t6” 1a 3x(E(z) A P(z)), khéng phai 3z(E(x) — P(x)), trong
d6 E(x) c6 nghia la “z la s6 chan” va P(z) ¢6 nghia la “z |a
SO nguyen ’[0 . Mot sb 16i thuding gap
m Théng thuong, cac lugng tu ton tai thudng dugc theo sau
bdi cac phép hoi
(d) Viét sai dang ky hiéu cia ménh dé phé quat
m Viét sai dang ky hiéu cia ménh dé phd quat dudi dang
Vz(A(z) A B(z)) thay Vi Vz(A(z) — B(z))
m Vi dy, dang ky hiéu clia “Moi s6 18 1a sb nguyén t6” 1a
Vz(O(z) — P(x)), khéng phai Vz(O(z) A P(z)), trong dé
O(z) c6 nghia la “z 1a s6 18” va P(x) c6 nghia la “z la sb
nguyén 6"
m Thong thuong, cac Iu’dng tr phd quat thuoing dudc theo sau
bdi cac ménh dé diéu kién



Mét sb 16i thudng gap (tiép)

Logic va Chiing minh
Hoang Anh Buc
(e) Dat sai vi tri cac vi tir bén trong vi tir khac
m Dat sai vi tri cac vi tUr bén trong vi tir khéac, vi du nhu
P(Q() , , ,
m Vidy, neu P(z) 1a “z 1a s0 nguyén t0,” va Q(z) la “x la so
1&,” thi viéc viét P(Q(x)) dé cb gang biéu dién mot phat biéu
nhu “z 1a s6 nguyén t6 18” hoac viét V2 P(Q(x)) dé néi “moi
s6 1& déu 1a sb nguyén t6” 1a vo nghia
m Ky hiéu P(Q(x)) thuc sy co nghTa la phat biéu “x 1a sé 18" la
mét sé nguyén té (hay phat biéu Q(x) la mét sé nguyén t6),
va rd rang mot phat biéu khdng phai la bat ky loai s6 nao

(f) Khéng thay déi lvgng ti khi phli dinh mot ménh dé co
Irong twr
m Vi du, phl dinh cla phat biéu “mét s6 con meéo thich gan
lon” khong phai 1a “mét s6 con méo khéng thich gan lon”;
ma 1a “khdng ¢ con méo nao thich gan lon”, hodc “tat c
cdc con méo déu khong thich gan lon”

Mét s6 16i thuong gap



Mét sb 16i thudng gap (tiép)

Logic va Chiing minh

Hoang Anh Buc

(g) Lam dung thuat ngi¥ “theo dinh nghia” khi bién minh
cho cac phat biéu trong chirng minh
m Vi du, Franklin Roosevelt khéng phai 1a Téng théng Hoa Ky
vao thdi diém nudc nay tham gia Thé chién thit Il vao thang
12 ndm 1941. Tuy nhién, “theo dinh nghia”, 6ng 1a Téng
théng vi 6ng da dugc bau vao vi tri nay vao dau ndm 1941
va chua mét hay rdi khéi chiic vu

(h) Khéng kiém tra can than cac dinh nghia trong chitng
minh
m Vi du, néu dang cb gang chiing minh diéu gi dé vé cac sb
nguyén 18, thi viéc st dung chinh xac y nghia clia khai niém
dé (rAng mot s6 nguyén 1€ 13 mot s6 ¢6 thé viét dudi dang
2k + 1 v6i k 1a mot s6 nguyén) tai mét hoéc nhiéu ché trong
chitng minh 1a rat quan trong

@ Mét s6 16i thuong gap

(i) Bat dau chirng minh bang cach gia dinh diéu can
chirng minh



Mét sb 16i thudng gap (tiép)

Logic va Chiing minh
m Mot trudng hap phd bién cia 16i nay 13 ¢d gang chiing minh Hoang Anh Bide
cdc dang thifc bdng cdch bat dau vdi chinh dang thic do va
s dung cdc bién déi dai sb dé dat dugc A = A; céch nay 1a
khéng hop 8. Tuong tu, néu ching ta dang ¢ géng chiing
minh mét dang thiic tap hop trong phan “Céc cAu tric co
ban”, chang han nhu A C A U B, sé |a khéng hop 18 khi bt
d4u véi chinh phdt biéu A C AU B
(i) Gia dinh sai rang mot vai vi du cia mét ménh dé pho
quat co nghia la ménh dé doé dung
m Gia dinh khéng hop 1é rang mét vai (hodc tham chi s6 Iuong
16n) vi du clla mét ménh dé phd quat ¢ nghia la ménh dé
dd dung
m C6 mot vi du tir Iy thuyét s6 vé mot ménh dé tha vi vé sb
nguyén duang n ma dung vdéi moi n < 4000 000 ngoai trit
truong hgp n = 1969
m M6t chiing minh clia ménh dé phé quét Va P(x) bao gbm
viéc chi ra rang thudc tinh P(z) lubn ding bat ké = dugc
chon nhu thé nao tir mién x&c dinh (v tru cac doi tugng)

Mét s6 16i thuong gap



Mét sb 16i thudng gap (tiép)

Logic va Chiing minh

Hoang Anh Buc

(k) Gia dinh sai rang doi twong tuy y co thudc tinh cu thé
khi chi biét ton tai mét déi twong vdi thudc tinh do
m Vi dy, gid st chiing ta dang c6 géng chiing minh khéng
dinh rang =2 luén du 1 khi chia cho 8 OLELETE
m Sé 1a khong hop 18 khi bat dau chirng minh bang céach gia
st ring = = 2n + 1 v6i mot sé nguyén n nao dé
m Mé&c du mét sb6 s6 nguyén thda man tinh chat nay 1a sb 18,
nhung khong phai tat ca sé nguyén déu vay, vi vay ching ta
sé chi chitng minh khang dinh diing trong mdt s6 trudng
hop, chit khéng phai ludn luén ding



Cac ky thuat chirng minh (Proof Techniques)
ban nén tranh

,-| Chuy
Day la ban dich tai liéu Proof Techniques cia Dana Angluin
(SIGACT News, Winter-Spring 1983, Volume 15 #1). Ban dich
nay tuan theo mét ban sao clia tai liéu & https://mfleck.c
s.illinois.edu/proof.html.

Moi sai sot trong ban dich nay hoan toan la do han
ché vé kién thic clia nguoi dich. Moi gép y xin glii vé
hoanganhduc@hus.edu. vn.

Chiing minh bang vi du Cac téc\gié dua ra ching minh cho
n = 2 va dé nghi rang né co chira phan I6n cac y
tudng clia chiing minh cho trudng hop téng quat.
Chiing minh bang ham doa “Tam thudng” hodc “hién nhién”.

Logic va Chiing minh

Hoang Anh Buc

Céc ky thuat chiing
minh (Proof
Techniques) ban nén
tranh


https://mfleck.cs.illinois.edu/proof.html
https://mfleck.cs.illinois.edu/proof.html
mailto:hoanganhduc@hus.edu.vn

Cac ky thuat ch(mg minh (Proof Techniques)
ban nén tranh (tiép)

Chitng minh bang céach liét ké tat ca moi thi Mot hodc hai sb
clia mét tap chi chi danh riéng cho chiing minh
clia ban la mét diéu cd ich.

Chting minh bang céch bt xén “Doc gia c6 thé dé dang dua
ra cac chi tiet”, “253 truong hgp con lai dugc tien
hanh tuong tu”.

Chtng minh bang cach gidu giém M6t chudi dai cac phat biéu
lién quan dung va/hoac vé nghia vé mat cu phap.

Chting minh bang céch trich dan day uéc muén Tac gia trich
dan ph dinh, ddo, hoac tong quat ctia mét dinh
ly da biét dé hé trg cho khang dinh ctia minh.

Chitng minh bang hé tro tai chinh Lam sao ma ba t8 chiic
chinh phi khéc nhau c6 thé sai dugc? Hoac theo
mot goc nhin doi lap: lam sao ma bat cu thi gi
hé trg tai chinh bdi nhitng t6 chirc tdm thudng
nay c6 thé dung dugc?

Logic va Chiing minh

Hoang Anh Buc

Céc ky thuat chiing
minh (Proof
Techniques) ban nén
tranh



Cac ky thuat ch(mg minh (Proof Techniques)
ban nén tranh (tiép)

Chttng minh bang dan chli Rat nhiéu ngudi tin rang diéu nay
ding: lam sao ma tat ca bon ho déu sai dugc?

Chtng minh bang kinh té thi truoing Ly thuyét clia toi la ly
thuyét duy nhat trén thi truang sé x{ ly cac dir
liéu.

Chttng minh bang su hiéu biét sau sac “Toi thiy Ruzena &
trong thang may va cb ay ndi rang diéu do6 da
dugc thi nghiém & nhirng nam 1970 va khong
dung duogc”.

Chttng minh bang vii try Phd dinh clia ménh dé nay la khéng
tudng ho&c v6 nghia. Pho bien cho cac chiing
minh vé sy ton tai clia Chda va cho céc chiing
minh rang may tinh khong thé suy ngh.

Chiing minh bang lién hé c& nhan “Bai toan Eight-dimensional
colored cycle stripping l1a NP-day du [Karp, lién
hé ca nhan]”.

Logic va Chiing minh

Hoang Anh Buc

Céc ky thuat chiing
minh (Proof
Techniques) ban nén
tranh



Cac ky thuat ch(mg minh (Proof Techniques)
ban nén tranh (tiép)

Chiting minh bang céch lién hé dén cac bai néi chuyén “0G mot
budi hdi thdo dic biét clia NSA vé linh vuc thi
giac may tinh, Binford da chitng minh rang
SHGC khéng thé nhan biét dugc trong thdi gian
da thuc”.

Chitng minh bang céach dua vé sai bai toan “Dé thy rang bai
toan infinite-dimensional coloured cycle stripping
c6 thé gidi dudc, ta dua né vé bai toan halting”.

Chitng minh bang cdch trich dan cac nguén khéng truy cap duoc
Tac gia trich dan moét hé qua don gian clia mot
dinh ly dugc tim ra trong mét ban ghi nhé luu
hanh noi bd cla Hiép hoi Triét hoc Slovenia ndm
1883. Phuong phap nay tham chi con hiéu qua
hon néu tai liéu nay chua bao gio dugc dich tir
ban géc tiéng Iceland.

Logic va Chiing minh

Hoang Anh Buc

Céc ky thuat chiing
minh (Proof
Techniques) ban nén
tranh



Cac ky thuat chlj’pg minh (Proof Techniques)
ban nén tranh (tiép)

Chiing minh bang cdach trich dan cac ngudn khong ton tai
Khéng c6 diéu gi tham chi hoi giéng véi dinh ly
da dugc trich dan xuét hién & trong tai liéu dugc
dé cap. Tot hon 1a két hap V6i phuong phap
chitng minh bang céch trich dan cac ngudn
khoéng truy cap dugc.

Chitng minh bang céch trich dan moét tai liéu sé xuét ban
Théng thudng tac gia sé trich dan mét bai bao
sap xuat ban cla chinh minh, va tai liéu nay
thuding khéng con sap xuét ban nhu Itc dau.

Chitng minh bang tinh quan trong M6t lugng 16n cac hé qua
hitu ich déu suy ra tr ménh dé trong cau hdi.

Chitng minh bang viéc tich Ity bang chiing Viéc tim kiém lau
dai va siéng nang khong cho ta bat ky mot phan
vi du nao.

Logic va Chiing minh

Hoang Anh Buc

Cac ky thuat chiing
minh (Proof
Techniques) ban nén
tranh



Cac ky thuat ch(mg minh (Proof Techniques)
ban nén tranh (tiép)

Chiing minh bang c4c tai liéu tham kh&o lan nhau Trong tai
liéu A, Dinh ly 5 dugc cho |a suy ra ti Dinh ly 3
cla tai liéu B, va dinh ly nay dugc suy ra tir Hé
qua 6.2 trong tai liéu C, va hé qua nay la mot hé
qué dé dang suy ra dugc ti Dinh ly 5 cla tai liéu
A.

Chitng minh bang siéu chitng minh Mét phuong phap dugc
dua ra dé xay dung chitng minh. Tinh ding dan
clia phuong phap nay dugc chiing minh bang
bat ké mot ky thuat nao trong sb cac ky thuat
nay. Su hiéu biét sau sic vé ngii nghia ngdn ngit
lap trinh sé gilp ich & day.

Chiing minh bang hinh vé Mét hinh thire thuyét phuc hon clia
Chitng minh bang vi du. Két hgp t6t véi Chiing
minh bang cach bét xén.

Logic va Chiing minh

Hoang Anh Buc

Céc ky thuat chiing
minh (Proof
Techniques) ban nén
tranh



Cac ky thuat ch(mg minh (Proof Techniques)
ban nén tranh (tiép)

Chitng minh bang dé hoa hao nhoang Con dudc goi la
phuong phap Jabberwocky. Chi cé mot két qua
thuc su manh mé méi cé thé 1am nén tang cho
mot man trinh dién &m thanh va 4nh sang tuyét
voi nhu vay. “San phdm danh cho nhitng ngudi
khéng c6 bai thuyét trinh.”

Chiing minh bang céc biéu d6 dé gay nham Ian hoac khong giéi
Hau nhu bat ky duong cong nao cling co thé
dugc tao ra dé trong glong nhu két qua mong
mudn bing cach chuyén déi phu hop céc bién va
thao tac vdi cac ty 1é truc. Thudng gap trong
cong viéc thi nghiém.

Chting minh bang viéc khdng dinh mét cach kich liét Tét nhat
la khi c6 mét loai quan hé quyén han nao dé véi
khan gia, va do dé phuong phap nay dac biét
hitu ich trong mét 16p hoc.

Logic va Chiing minh

Hoang Anh Buc

IQGD kg”gcqung

minh (Proof
Techmques) ban nén
tranh



Cac ky thuat chlj’pg minh (Proof Techniques)
ban nén tranh (tiép)

Chttng minh bang cach 1ap lai Cling dugc biét dén nhu la
chiing minh ctia Bellman: “Diéu gi téi ndi ba lan
la dung.”

Chirng minh bang cach kéu goi truc giac Céc hinh vé theo
dang dam may thuong giup ich & day.

Chttng minh bang cach vay tay mét cach manh mé Hoat dong
tot trong méi trudng I6p hoc, xémina hodc hoi
thao.

Chttng minh bang céch thay déi ngir nghia M6t s6 dinh nghia
cd ban nhung bat tién dugc thay doi dé phu hgp
véi phat biéu cla ket qua.

Chttng minh bang ky hiéu ruom ra Tot nhat Ia thuc hién véi
viéc s dung it nhat bon bang chii cai, cac ky tu
dac biét, va phién ban mdi nhat cla LaTeX.

Lagic va Chiing minh
Hoang Anh Buc

Céc ky thuat chiing
minh (Proof
Techniques) ban nén
tranh



Cac ky thuat ch(mg minh (Proof Techniques)
ban nén tranh (tiép)

Chiing minh bang su tritu tugng vé nghia Mét phién ban cla
Chitng minh bang ham doa. T4c gia st dung céc
thuat nglr hodc dinh ly ti toan hoc cao cap tréng
rat an tugng nhung chi lién quan truc tiép dén
van dé hién tai. Mot vai tich phan & day, mot vai
day s6 chinh xac & kia, va ai sé biét liéu ban cé
thuc sy ¢6 chitng minh hay khong?

Phan chitng bang cach tim ra mét qua tao xau Mét qué tao
xau 1am héng ca chum'. Trong sé nhiéu ngudi
Gng ho ly thuyét nay, ching t6i da tim thy mot
ngudi rd rang 1a dién ro; vi vay ching ta cé thé
lam maét uy tin clia toan bo ly thuyét. (Thudng s
dung trong ng{t canh chinh tri.)

Logic va Chiing minh

Hoang Anh Buc

Céc ky thuat chiing
minh (Proof
Techniques) ban nén
tranh



Cac ky thuat chlj’pg minh (Proof Techniques)
ban nén tranh (tiép)

Lagic va Chiing minh
Hoang Anh Buc

Chiing minh bang con dudng dbc tron truot Néu ching toi
chap nhan [dé xu4t ban déu] chuing t6i s& phai
chap nhan [de xuat dugc slra d6i mot chut] va
cubi cung diéu nay sé dan dén [de xuat hoan
toan khac biét va rd rang 1a 6 thé bi phan dbi].  (w)cck nuaching

minh (Proof
Techniques) ban nén

Chitng minh bang “khéng phat minh & day” Chung t6i c6 kinh tranh
nghiém lam viéc vdi thiét bi nay trong nhiéu nam
& MIT va chung t6i chua bao gid nhan ra hiéu
qua nay.

1Con sau lam rau ndi canh %
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