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PHEP TINH MENH DE & VI TU

Pinh nghia: Ménh dé 1a mot cau khing dinh ¢
214 tr1 chan ly xac dinh
dung (True) hoac sai1 (False).

743=5 True
Tam giac déu c6 3 canh bing nhau True
Toronto 1a thu d6 cua Canada False

3*4=10 False



PHEP TINH MENH DE & VI TU

P,Q,R,S,... : cac ky hiéu ménh dé

Ky hiéu gia tri chan 1y cia ménh deé:
T: Dung
F: Sai

Bang chdan tri: biéu dien mo1 quan h¢ gitra nhirng
g1a tr1 chan 1y cua cac ménh dé



\

PHEP TINH MENH DE & VI TU

Cac phép tinh ménh dé

Phép phii dinh Cho P 1a mot ménh d¢, cau “khong phai
la P” 1a mOt ménh dé dugc go1 1a phu dinh cua ménh dé P.
Ki hiéu: =P hay p

Bang chan tri

P [P
T | F




PHEP TINH MENH DE & VI TU

Phép hoi (conjunction): Cho hai ménh dé P, Q.

“P va Q” 1a mdét ménh dé dugc goi 1a hoi cua 2 ménh deé
Pva Q.

Ki hiéu: PAQ
Bang chan tri:

P | Q| PAQ
T | T T
T | F F
F | T F
F | F F




PHEP TINH MENH DE & VI TU

Phép tuyén (disjunction): “P hay Q” 1a mot ménh dé duoc
go1 la tuyén cua 2 menh dé P va Q.

Kihi¢u: Pv Q
Bang chan tri:

PvQ

| |
ssBEE B Fe
Ty | =] | = | =]




PHEP TINH MENH DE & VI TU

Phép XOR: “loai trur P hoac loai trir Q”, nghia Ia “hoac
la P dung hoac Q ding”.

Bang chan tri

P | Q | PEQ PEQ=(PvQ)A—=(PAQ)
T | T F
T | F T
F | T T
F | F F




1.Ménh dé
2.Vitw

PHEP TINH MENH DE & VI TU

- Phép kéo theo: “Néu P thi Q” la mot ménh dé kéo
theo cua hai ménh dé P, Q.

- Bang chdan tri:

P | Q| P->Q P>Q=-PvQ

|||

| ||
—~ | = ||




1.Ménh dé
2.Vitw

PHEP TINH MENH DE & VI TU
]
- Ménh dé dio va ménh dé phén ddio
Cac ménh dé kéo theo khac cia ménh dé P — Q:

= Q— P:ménh dé dio
= —=Q — —P: ménh dé phan dao
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1.Ménh dé
2.Vitw

PHEP TINH MENH DE & VI TU

1 Phép twong dwong: “P néu va chi néu Q” 1a moét ménh

dé dugc goi 1a P tuong duong Q.

o Bang chan tri:

P Q| PeQ
T | T T
T | F F
F | T F
F | F T

PQ=P->Q)A(Q—P)



PHEP TINH MENH DE & VI TU

Cho P, Q, R.,... 1a cic ménh dé. Néu cac ménh dé nay lién két
v6i nhau bang cac phép toan thi ta duoc mét biéu thirc ménh
de.

Chu y:
Mot ménh dé cling la mot biéu thirc ménh dé.
Néu P 1a mot biéu thirc ménh dé thi —P ciing 1 biéu thirc ménh
de
Chan tri cta biéu thitc ménh dé 1a két qua nhan dugc tur su két
hop giita cac phép toan va chan tri clia cac bién ménh deé.
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PHEP TINH MENH DE & VI TU

Hang ding: 13 mot ménh dé luén c6 chin tri 1a ding
Vidu: 7 PvP

P|—P| -PVP
T | F T
F|T T

Hang sai: 13 mOt ménh dé ludn c6 chan tri la sai
Vidu:7PAP

P |7P | PAP

K

T | F
F | T K




PHEP TINH MENH DE & VI TU

1.Ménh dé
2.Vitw

Tiép lien: 13 mot ménh dé khong phai 13 hiang ding va
khong phai 1a hang sai.

Viduw: (PAQ) v (Q)

P Q|7Q| PAQ |[(PAQ)V(TQ)
T| T | F T T
T F| T F T
F| T| F F F
FIF| T F T




1.Ménh dé
2.Vitw

PHEP TINH MENH DE & VI TU

Ménh dé hé qud: Cho F va G 1a 2 biéu thire ménh dé. G 1a
meénh dé hé qua cua F hay G dugc suy ra tu F néu F— G la
hang dung.

Kihiew G
Twong dwong logic:

Dinh nghia 1: Ménh dé P va Q duoc goi 1a tuong duong
logic néu phép twong duong cua P va Q 13 hing diing.

Dinh nghia 2: Hai ménh dé P va Q duoc goi 1a twong duong
logic néu va chi néu chiing c6 cung chén tri.
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1.Ménh dé
2.Vitw

PHEP TINH MENH DE & VI TU
=
o Cdc quy tic twong dwong logic:
Pit T=hing ding, F = hiing sai

PvT=T ]
Luat thong tri

PAF=F

(PAT=P
. A Luat trung hoa
PvF=P

PvP=P o
< Luat IGy dang
PAP=P

F =P Luat phu dinh cda phu dinh
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1.Ménh dé
2.Vitw

PHEP TINH MENH DE & VI TU
]
o Cdc quy tic twong dwong logic:
Pit T= hang dung, F = hing sai

PvP=T e
. _ Luat vé phan t bu
PAP=F

PvQ=QVP

iP/\QzQ/\P Luat giao hoan

(PvO)VR=PVv(OVR)
i(P/\Q)/\R =PA(OAR)

;PV(Q/\R) =(PvQ)A(PVR) Luat phan phéi
PAQVR)=(PAQ)Vv(PAR) 18

Luat két hop




1.Ménh dé
2.Vitw

PHEP TINH MENH DE & VI TU
]
o Cdc quy tic twong dwong logic:
Pit T=hiang ding, F = hiing sai

Pv Q=P Ah
PAQ=PyvVv
Pv (P AQ) P
PA(PVv Q)=0P

Luat De Morgan

o O

Luat hap thu

P—>Q-= Pv Q Luat vé phép kéo theo
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PHEP TINH MENH DE & VI TU

Vi Tir
Pinh nghia: Mot vi tor 1a mot khéng dinh P(Xx,y,...) trong do
c6 chira mot so bién x, y,... 1y gié tri trong nhirng tap hop A,
B,... cho trudc, sao cho:
Ban than P(x.y,...) khong phai la ménh de.
Néu thay x, y,... bang nhitng gia tri cu thé thudc tip hop A, B,... cho
trudce ta s& duoc mot ménh dé P(x, v,...). Cac bién x, y,... dugc goi la
cac bién tu do cua vi tir.
Vi du: P(n) = {n 13 chdn}
n=2: {21achin}: True
n=>5: {51achin}: False
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1.Ménh dé&
2.V tiy

PHEP TINH MENH DE & VI TU

Khong gian cua vi tur: ¢co thé xem vi tir nhu 13 mot 4nh xa P,
V xe€E ta dugc mot anh P(x)e {0, 1}. Tap hop E nay duogc
o01 1a khong gian cua vi tur.
Trong lwong ciia vi tir: so bién cta vi tur
Vi du:

P(a,b) = {cip s nguyén tuong tng thoa a+ b =75}

Khong gian ctia vi tir: SO nguyén

Trong luong: 2
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1.Ménh dé&
2.V tiy

PHEP TINH MENH DE & VI TU

Cho trudc cac vi tir P(x), Q(x) theo mot bién x € A. Ta co cac
phép toan vi tir trong Gng nhu trén phép tinh ménh dé.

Phu dinh —P(x)

Phep ho1 P(x) A Q(x)

Phép tuyén P(x) v Q(x)

Phép XOR P(x) @ Q(x)

Phep kéo theo P(x) = Q(x)

Phep twong duong P(x) <> Q(x)
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1.Ménh dé&
2.V tiy

PHEP TINH MENH DE & VI TU

Dinh nghia: Cho P(x) 1a mét vi tor c6 khong gian 1a A. Cac
menh dé lwgng tur hoa (quantified statement) cua P(x) nhu sau:
Ménh dé “Véi moi x thujc A, P(x) ”, ki hiéu boi
“VY x e A, P(x)”,
la ménh dé dung <> P(a) ludn dung v4i moi gia tri a € A.
Ménh dé “Ton tai mét x thujc A, P(x))” ki hiéu boi :
“d1x € A, P(x)”,
la ménh dé ding khi va chi khi c6 mot gia tri
x = a nao do6 sao cho ménh dé P(a) dung.
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BAI TAP

Khong 1ap bang chan tr1, st dung cac tuong
duong logic dé chirng minh rang :
(P A Q) > Q la hang dung.

PAQ) - Q=PAQVQ
=(PvQ)vQ
=Pv(QvQ)
:ﬁvT
=T




BAI TAP

Bing bién déi twong duong, chirng minh cac biéu
thirc mé€nh d¢€ sau la hang dung
(PAQ)—P
(PAQ)—>P =—(PAQ) Vv P
=(—Pv—Q)vP
=—PvPv—Q
=Tv—=Q=T
P—>(—P->P)
P— (PvP)=P—>P
=—PvP=T



BAI TAP

Bing bién d6i twong duong, chirng minh cac biéu
thirc ménh dé sau 1a hang dung
P—>(Q—>(PAQ))
P—(=Q v (P " Q) =P—=>((—QvP)*( —~QvQ)
=P—>((—QvP)""T
= P—>((—QvP)
=—Pv (—QVP)
="Pv—-QvP
=—"PvPv—Q
=T v —Q =T (hing dlng)



BAI TAP

Chirng minh biéu thitc ménh dé (—l((‘r Vq AQ V
—p)A ((—p v =q) = (p A q A 1)) la hang sai
—((r vg)AqQ)V—p =-qV-p=—=(pAq)
(=pVv—q) >PAgAT)==(—pVv—qQV(PAQAT)
=(pAqQV((pPAqAT)
=pAq
(=(vadAqVv-—=DPA((=pV—q —>{PAqAT))
=—-(pAPA(pAq) =F



BAI TAP

Chirng minh biéu thirc ménh dé sau 1a hing sai
PA=PAPA=(PA-TD)A(((=gq—>1)V(qV(TAS)V
(r A—=8))) AD)
—PA=PAPA=(pPA-D)=(pV(PAQ VI(PA—T))

=—p
(q—=>1)va(qQVv(IAs)V(TA—S))AD
=((qvnv—a(@v(rAa(sv—s)))Ap
=((qvr)v—a(qvr)Ap=p

—(pvPArqQVvPA-TI)VPA(=q—>1)V(qQV(rAs)
vV (rA—=s8))))=—pAp=F



BAI TAP

Chirng minh biéu thirc ménh dé sau 1a hang sai
(pvPA(PpVv—)VvagVv(mrag)A(p—>q A
(—q A (rv—q)))
(pvaA(pv—q)vagv(—rAqg=@pPv@r—q)Vvq
=pvq
Po>PA(=gqA(rv—=q)=(=pVgPA—q
=(=pA—9q)VI(gA—q)
=—pA—q=—(pVQq)
((pvDAPVYD)VPAP—>9 V(=qA(rv—q)))
=(pv@Ar-(pvq=F



BAI TAP

Chirng minh biéu thirc ménh dé —(p v q) v (—p A q) A —q tuong
duong vo1 bieu thue (p = Q) A (—q A (v —q))

—(PvVPV(EPAPDA-GE(=PA—Q V(—=PAG A ]
=(—pA(—qVvq)A—q
=—pAr—q ()
P2>PDA(qA(rv—q) =(—pvgPA—q
=(=pA—q V(A—q)
=(—pA—-qQVF=—pAr—-q (2)
(1) & (2) = —(p Vv q) Vv (=p A q) A =q tuong duong

P—>PDA(=gA(rv—q))



BAI TAP

Chirng minh biéu th}'IC ménh d& —(—((r v q) A q) vV —p)
torong duong vo1 biu thuc (—p v —q) > (p AqQ AT)
=(=((r vq) Aq) vV =p)=—(—q Vv —p)
=pAq (1)
(—pVvV—qQ >PAQAT)==(—pVv—q V(PAQAT)
=(pAqQV(PAqAT)
=pAq (2)
(D& (2) = —(—((rv q) A Qq) v —p) tuong duong
(—pVv—q > (PAQAT)



BAI TAP

Chirng minh biéu thiec ménh dé p v ((p A q) Vv (p A —1))
twrong duong voi bi€u thirc ménh d€ p A ((—q — 1) v —(q Vv
(r As) Vv (rA—s)))

pvipArqgQVv(PpA-IT)=pvpar(@v-r)=p (1)

PA((—=q—>1r)v—=a(qVv(rAas)v(rA-—s)))
=pA(@Vvr)Vv—a(qV(ra(sy —s))))
pA((@vr)v—(qvr)=p (2)

(1) & (2) = hai ménh dé 1a tuong duong



QUY TAC SUY LUAN

o Cac quy tac suy luan:

P
PvQ

PAQ
P

P,P—Q
Q

-Q0,P—>Q
—P

P—>0,0—>R

P—>R
—1P,PVQ
0

P (PvQ)
PAQ—>P
(PA(P—>Q))—>Q
(-QA (P—Q)) - -P

(P —>Q) A(Q—>R)) > (P> R)

(-PA(PVvQ))—>Q

Tén

Rut gon
Modus ponens
Modus tollens

Tam doan luan gia
dinh

Tam doan luan tuyén



QUY TAC SUY LUAN

Vi du : Dung cac quy tac suy luin chung minh rang :
P>(Q—->R)YAQVP)AP=R
Giai:
1.P—>(Q—>R)
2QvP
3.P

4.Q > R : Modus Ponens cua 1 va 3
5.Q : Tam doan luan tuyén cta 2 va 3

6.R : Modus Ponens cia4 va 5
34
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BAI TAP

Dung quy tac suy luan chirng minh ré’mg
Po@o)A=(tVO)IASCD>DPAYPIAEP2>HYOA(SVU) U
P2>@2>DDAVIAES>PEAYIA(=P > A(sVU)
=po>@or)DA—tATABPIASD>PA(EPp ) A(SVU)

p—>(q—>1)

—t

—r

S—>p

|

—p —>1

SV u



BAI TAP

pP—>(@—>r)

—t

—r

S—Pp

s —q

svu

p modus tollens cua 2. & 6.
q—or modus ponens cua 8. & 1.
—q modus tollens cua 9. & 3.
—S modus tollens cua 10. & 5
u tam doan luin tuyén 11. & 7.



BAI TAP

Dung quy tic suy luan ching minh rang
(pArq) > 1)ASAtAPAP2>U>QQ)IA(S—D (TV L) = —u

L (pAqQ) > T
oS
ot
4P

s p>—>Q)
6. S—)(rv—lt)



BAI TAP

1.(pAQ)—> —r

2 g 7. U—(q modus ponens cua 4. & 5.

3. T 3. rv —t modus ponens cua 2. & 6.

4. p 9. T tam doan luan tuyén cua 8. & 3.
g 2 : ((,EJ v_)_f)) 1. —(pAq) modus tollenscua9. & 1.

1. —pVv —q deMorgan cua 10.
2. —q tam doan luan tuyén cua 4. & 11.

13. —U modus tollens cua 12. & 7.



Chirng minh quy nap




Chirng minh quy nap

7 Phwong phap chirng minh:

o n, n, la s ty nhién.

. Kiém chtng P(n) diing véi n=n,

40



Chirng minh quy nap

Phwong phap chirng minh:

n, n, 1a so trr nhién.
Kiém chung P(n) dung voi n=n,
Gia su P(n) dung voin: n,<n <k

Chirng minh P(n) dung voi n=k+1

41



Chirng minh quy nap

Phuong phap chirng minh

n, n, la s6 tu nhién.

Kiém ching P(n) diing véi n=n,
Giasu P(n) dung voin: ny,<n <k
Chirng minh P(n) dung voi n=k+1

Két luan vn > n,P(n) la dung

42



Chirng minh quy nap
T
7 Vidu 1: n> 1 1a s6 nguyén. CMR:

n(n+1)

n
P(n): Y i=1+2+3+..+n= >

1=1
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Chirng minh quy nap

1- Kiém chirng véi n=1
T = 1 VP:n(n+1):1(1+1):
Vay P(n) dung véin = 1 2 2

2- Gia st P(n) dung voin=k > 1

k(k+1)

1

1+2+3+...+k =

3-CM P(n) dung voin=k + 1

1+2+3+...+k+(k+1):k(k+1)

+(k+1)

k(k+1)+2(k+1)
2
(k+1D(k+2)

2
=>P(k+1) dung -+

1+2+3+...+k+(k+]) =

1+24+3+...+k+(k+])=



Chirng minh quy nap

Vi du 2: n > 1 13 s6 nguyén. Tim cong thirc tinh

tong n sO 1¢ dau tién va chirng minh cong thirc do.

> 2i-1)=1+3+5+...+2n-1)=n’
i=1

45



Chirng minh quy nap

1- Kiém chirng véi n=1
VT =1
VP=n’=12=1
Vay P(n) dung vé1n =1
2- Gia s P(n) dung voin=k > 1
143+5+....+Qk=-1)=k"

3-CM dung voin=k + 1
143454 +Qk-D)+QRk+1) =k + 2k +1)
143454+ k=D +Qk+1) =(k+1)°

=> P(k+1) ding



Bai tap

Bing phu.’O’ng phap ching minh quy nap, chirng minh rang
: vOi moi s6 nguyén duong n, 7"+ 3n — 1 chia hét cho 9

n=1:7+3—1=9 chia hét cho 9
gia sit véin =k > 1: 7%+ 3k — 1 chia hét cho 9
phai CM: 751+ 3(k+1) — 1 chia hét cho 9
that vay:
7%+ 3(k+1) — 1 =7(7+ 3k — 1) — 18k + 9 chia hét cho 9



Bai tap

Bing phu.’O’ng phap ching minh quy nap, chirng minh rang
: vOi moi s6 nguyén duong n, 7"+ 3n — 1 chia hét cho 9

n=1:7+3—1=9 chia hét cho 9
gia stt véin =k >1: 7%+ 3k — 1 chia hét cho 9
phai CM: 751+ 3(k+1) — 1 chia hét cho 9
that vay:
7%+ 3(k+1) — 1 =7(7+ 3k — 1) — 18k + 9 chia hét cho 9



