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Gidi han cua Logic dinh de

Hay xét vi du sau day:
o Tuan la mét sinh vién cia HUST
o Moi sinh vién cia HUST déu hoc mén Pai sb

o Vi Tuan 1a mét sinh vién clia HUST, nén Tuan hoc mén Bai 0
Trong logic dinh dé:
o Pinh & p: “Tuén 1a mét sinh vién clia HUST”

a Pinh dé g: “Moi sinh vién cia HUST déu hoc mén DPai s6”

o Binh dé r: “Tuan hoc mén Pai s6”

a Nhuwng: (trong logic dinh dé&) r khéng thé suy ra dwoc tlr p va g

Tri tué nhan tao



Logic vi tu’ (FOL): Vi du

Vi du néu trén co thé dwoc biéu dién trong logic vi tir b&i cac
bieu thire (logic vi tir) sau
0 HUST Student (Tuan): “Tuén la mot sinh vién ctia HUST”

0 Vx:HUST Student (x) — Studies Algebra (x): "Moisinh
vién cia HUST déu hoc mon Pai s6”
0 Studies Algebra (Tuan): “Tuan hoc mén Dai s6”

Trong logic vi tl, chiing ta c6 thé chirng minh dwoec:

{HUST Student (Tuan), Vx:HUST Student (x) —»
Studies Algebra(x)} F Studies Algebra (Tuan)

V@i vi du trén, trong logic vi tw:

o Cac ky hiéu Tuan, x dwoc goi 1a cac phan tir (Tuan la hang, x 1a bién)

o Cac ky hiéu HUST Studentva Studies Algebra lacac vi tw

o Ky hiéu Vla lwong tie véi moi

o Cac phan tt, cac vi tr va cac lwong tr cho phép biéu dién cac biéu thirc
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FOL: Ngon ngir (1)

4 kiéu ky hiéu (symbols)
o Hang (Constants): Cac tén cua cac dbi twong trong mét Iinh v
bai toan cu thé (vi du: Tuan)

o Bién (Variables): Cac ky hiéu ma gia tri thay dbi dbi véi cac doi
twong khac nhau (vi du: x)

o Ky hiéu ham (Function symbols) Cac ky hiéu biéu dién anh xa
(quan hé ham) tlr cac doi twong ciia mién (domain) nay sang cac
doi twong ciia mién khac (vi du: plus)

o Cac vi tir (Predicates): Cac quan hé ma gia tri logic la dung hoac
sai (vi dy: HUST_ Student and Studies_Algebra)

M6i ky hiéu ham hodc vi tr déu cé mét tap cac tham so
o Vidu: HUST_Student va Studies_Algebra |a cac vi ttr ¢6 1 tham sb
a Vidu: plus la méot ky hiéu ham cé 2 tham s
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FOL: Ngon ngir' (2)

Mét phan tir (term) dwoc dinh nghia (truy hoi) nhw sau
o M6t hang sb 1a mot phan to
o Mot bién 1a mot phan to

o Néu ty, t,,...t, la cac thanh phan va f 1a mot ky hiéu ham cd n
tham s0, thi f(t,,t,,...,t,) la mot phan tw

o Khéng con gi khac 1a mét phan toy

Céc vi du clia phan tl (term)
o Tuan

o 2

o friend (Tuan)

0 friend(x)

0 plus(x,2)
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FOL: Language (3)

Cac nguyén tw (Atoms)
o Néu ty,t,,...t, 1a cac thanh phan (terms) va p la mét vi tir cd n
tham s0, thi p(t,,t,,...,t,) la mdt nguyén tir (atom)

o Vidu: HUST Studies (Tuan), HUST Studies (x),
Studies Algebra (Tuan), Studies (x)

Cac biéu thire (Formulas) dwoc dinh nghia nhw sau

o M6t nguyén t&r (atom) 1a mot biéu thire

a0 Néu ¢ va y la cac biéu thirc, thi —¢ va ¢ y 1a cac biéu thirc

a Néu ¢ la mot biéu thirc va x 1a mot bién, thi vx:@4(x) 1a mot biéu
thire

o Khéng con gi khac 1a mét biéu thire

Lwuy: Fx:¢(x) dwoc dinh nghia bang —Vx : —¢ (x)
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FOL: Ngu nghia (1)

Mot phép dién giai (interpretation) ctia mot biéu thire ¢
dwoc biéu dién bang cap <D, >

Mién gia tri (Domain) D 1a mot tAp khac réng

Ham dien giai (Interpretation function) I 1a mét phép
gan gia tri doi v&i moi hang, ky hieéu ham, va ky hiéu vi tw —
sao cho:

a Poivéihang c: I(c) € D

o Do6i voi ky hiéu ham (c6 n tham sb) £: I(£): D* —» D

o Doi voi ky hiéu vi tr (c6 ntham sd) p: I(P): D — {true, false}
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FOL: Ngu nghia (2)

Dién giai doi véii mot biéu thire logic vi tir. Gid st ¢, v

va A la cac biéu thre vi tw

a0 Néu ¢ la -y, thi I(g)=sai néu J(y)=dung, va
I(#=dang néu I(y)=sai

o Néu ¢ 1a (wad), thi I(¢d=sai néu I(y)hoic I(4) la
sai, va I(#=true néucd I(y) va I(1) la dung

0 Gidslr Vx:¢(x) la métbiéu thire, thi
I(Vx:¢(x))=ding néu J(¢) (d)=dang vOi moi gia tri
de D
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FOL: Ngu nghia (3)

Mot bleu thirc ¢ 1a théa man dwoc (satisfiable) néu va
chi néu ton tai mot phép dién giai <D J> sao cho I(¢) —
Chung ta ky hiéu la: k; ¢

Néu [; 4, thichung ta ndirang I l1a mot mo hinh
(model) cua ¢. NO6i cach khac, 7 thoa man (satisfies) ¢

M6t biéu thire 13 khong thé thoa man duoc
(unsatlsflable) néu va chi néu khdng ton tai bat ky phép
dién giai nao

M6t biéu thirc ¢ 1a ding (valid) néu va chi néu moi phép
dién giai J déu thda man ¢ — Chung ta ky hiéu la: | ¢
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Lugng tu logic VGi moi

Cu phap cua lvgng tr logic V&i moi (universal
quantifier): Vv<Bién,,...,Bién.>: <Ménh dé>

Vidu: Tat ca (moi) sinh vién dang ngdi hoc trong I&p K4
déu cham chi

VvX: Ngoi_trong_lop(x,K4) = Cham_chi(x)

Ménh dé (Vx: P) la dung trong mét mo hinh m, khi va chi
khi P ding v&i x 1a méi (moi) dbi twong trong md hinh dé

Tlre la, ménh de (vx: P) twong dwong voi sw két hop
(va) cla tat ca céac trwdng hop cla P
Ngoi_trong_lop(Hue,K4) = Cham_chi(Hue)
A Ngoi_trong_lop(Cuong,K4) = Cham_chi(Cuong)
A Ngoi_trong_lop(Tuan,K4) = Cham_chi(Tuan)
VAN
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Luong tU logic Ton tai

CU phap cla lwong tlr logic Ton tai (existential
quantifier): 3<Bién,,...,Bién_>. <Ménh dé>

Vidu: Toén tai (co) sinh vién dang ngdi hoc trong 16p K4,
va la sinh vién cham chi:
3dx: Ngoi_trong_lop(x,K4) A Cham_chi(x)

Ménh dé (3x: P) la dung trong mdt mé hinh m, khi va chi
khi P la dung voi x la mét déi twong trong moé hinh do

Tire la, ménh dé (3x: P) twong dwong voi phép tuyén
(hoac) cua cac trwong hop cua P
Ngoi_trong_lop(Hue,K4) A Cham_chi(Hue)
v Ngoi_trong_lop(Cuong,K4) A Cham_chi(Cuong)
v Ngoi_trong_lop(Tuan,K4) A Cham_chi(Tuan)
V
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Cac dac diém cua cac lugng tU logic

Tinh hoan vi:
o (VX Vy) la twong dwong voi (Vy VX)
o (3x 3y) la twong dwong voi (3y 3x)

Tuy nhién, (Ix Yy) khong twong dwong voi (Vy 3x)

o Ix Vy: Yeu(x,y) - “Trén thé gidi nay, ton tai (c6) mot nguwdi ma
ngwdi d6 yéu quy tat cd moi ngwdi khac”

o Vy 3x:Yeu(xy) - “Trén the gi&i nay, moi ngudi déu dwoc it nhat
mot ngudi khac yéu thich”

Moi lwong tir logic (3 hodc V) déu co thé dwoc biéu dién
bang lwong tw kia

o (vx: Thich(x,Kem)) la twong dwong voi (—3x: —Thich(x,Kem))

o (3x: Thich(x,BongDa)) la twong dwong voi (—VX:
—Thich(x,BongDa))
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SuU dung logic vi tu

Biéu dién cac phat biéu trong ngdn ngl¥ tw nhién

“x 1a anh/chi/em ctia y” twong dwong véi “x vay la anh
em rudt”

vX,y: Anh_chi_em(x,y) < Anh_em_ruot(X,y)

“Me cuta c lam” twong dwong vé&i “m la phu nlr va m la
bac cha me ctia c¢”

vm,c: Me(c) = m < (Phu_nu(m) A Cha_me(m,c))

Quan hé “anh em rudt” coé tinh chat dbi xirng
vX,y: Anh_em_ruot(X,y) < Anh_em_ruot(y,x)
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Bai tap

Chuyén dbi cac phat biéu sau sang logic vi t:
Tat ca cac sinh vién déu cham hoc
Cé mot s sinh vién
Mot s6 sinh vién cham hoc
Mdi sinh vién déu thich mot sinh vién nao dé
Mdi sinh vién déu thich mét sinh vién khac
C6 mét sinh vién dwoc tat ca sinh vién khac
thich
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Bai tap

Chuyén dbi cac phat biéu sau sang logic vi t:
Tat ca cac sinh vién déu cham hoc
Cé mot s sinh vién
Mot s6 sinh vién cham hoc
Mdi sinh vién déu thich mot sinh vién nao dé
Mdi sinh vién déu thich mét sinh vién khac
C6 mét sinh vién dwoc tat ca sinh vién khac
thich

Tri tué nhan tao 16



Cac phép bién doi twong dwong

1. Loai bd dau suy ra
o= (a—>B)A(B—a)
oa—>pB=>—avf
2. Chuyén phu dinh vao trong ngoac
—(avp)=—oA—p
—(aAB)=—ov—f
——0=0
—VX,00=>dX,—0
—dX, 0= VX,—0
3. Dat tén cac bién khac nhau
VX, 3y,(=P(X)vIX,Q(X,y))=VX1,3X%,, (=P (X1)v3X3,Q(X3.,Y>)
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Vi du

b. Anyone who owns a dog is a
lover-of-animals

¥x. 3y. Dly) A O(x,y)) =+ L(x)

a. John owns a dog 1.,r X, [=3y. [D{-,r] A G{x,ﬂ] v L[:-::l
3 x. D(x) A 0(J,x) ¥ x. ¥ y. ~(D(y) A O(x,y)) v L(x)
D(Fido) A Q(J, Fido) ¥ X. 7 y. - D{y) v - O(x,y) v L(x)

- D{y) v - O(x,y) v L(x)

c. Lovers-of-animals do not kill
animals

v x. L{x) — (¥ y. Aly) - = K(x,¥))

¥x. = L{x)v(¥y. A(y) = - K(x¥))

¥x. - L{x) v ¥y - Aly) v- K(x,¥))

- L{x)} v - Aly) v - K(x,Y)




Phep gan tri

VD: Dinh ly dwong trung binh:
r: trd(U,XY) A trd(V,XZ) = ss(UV,YZ)
X A

Y Z D B

Phép gan tri 6 ={A/X,B/Z,D/Y,L/U,I/V}.
r,0: trd(L,AD) A trd(l,AB) = ss(LI,DB)
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Hop giai Robinson cho logic vi tr

Viét moéi GT, —KL trén 1 dong
Puwa GT,, —KL vé dang chuan CNF

VX VX5 VX [P1(-c )V vpr ()] AT Ve vy (--)] (F)
Tach maoi dong (*) thanh cac dong con:

VX% TRy [Py Ve vP ()]

VX TRy [G (e Ve V()]

tat ca déu voi v
Hop giai:

U) —P(XyXa,..%n) v Q- } = W) q(...) v r(..) vo |phep gan tri

V) P(Y1Yar-eerYn) v I(: 9= lu 7, 7, }
Vo ly xay ra khi yl Xy T Yy
—P(X1,Xs,-.-,X,)

p(yliyZa'--,yn)
véiphép gantri @ = {i 4L o In Z_n}

4V



Vi du vé buoc 4

S dung phép gan tri nao dé hop giai
P(a,x,b), va
—P(y,z,z)

Phép gan trj 6 = {E,E,E}
y Z X

* P(a,b,b)
+ —P(a,b,b)
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Vi du vé budec 4 (tiép)

= S dung phép gan tri nao dé hop giai
P(a,x,x,b), va
—P(y,y,z,b)
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Vi du vé budc 4 (tiép)

Cho cac sv kién p(a,b), p(c,d), q(d,c,c) dung
Cho luat

P(X,Y) A A(Y,X,X) = r(X,y)
St dung cac phép gan tri voi luat trén, hay dwa ra cac
sw kien moi dung.

Goiy:
o Thir v&i p(x,y) = p(a,b) hoac p(x,y) = p(c,d)
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Vi du vé hop giai

X P(X) = Q(x)

Hop giai 1 va 3
VX  —=P(x) = R(X) 5_P(X)v S(X)
VX Q(x) > S(x)
VX R(X) > S(X) Hop gidi 2 va 5
2 L . 6.R(X) Vv S(X)
Chuyén vé dang chuan

1. =P (x) v Q(x)

2. P(X) v R(X) Hop giai 4 va 6

3.-Q(0) v S(x) 7.5(X)

4. —R(X) Vv S(x)
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Bai toan khi - chudi

tai(C,1) i

tai(B,3) A
tai(A,4) D

tai(D,2) C I B
tai(A,x) = tai (Ay)

tai(A,x) A tai(O,x) = tai(A,y) A tai(O, y) ’ }
tai(A,x) A tai(O,x) = trén(A,O)

tai(A,x) A tai(O1,x) A tai(02,x) = trén(01,02)
KL: tai(B,2) A trén(C,B) A trén(A,C) A trén(D,A)

—KL: — tai(B,2) v — trén(C,B) v — trén(A,C) v = trén(D,A)
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Bai tap 1

Cho tap céac phat biéu:

o John owns a dog

2 Anyone who owns a dog is a lover of animals
o Lovers of animals do not kill animals

Chtrng minh:
o John does not kill animals.
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Bai tap 2

Néu xem mot ai do Itra doi nguwdi khac la ké bip bom
va

Bat ky ai dong tinh v&i ké bip bom cling 1a ké bip
bom.

Trong tap thé cd mot ngwdi nhat nhat dong tinh vo
ké Itra doi

thi chac chan cd 1 tén bip bom tinh tinh nhut nhat.
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Bai tap 3

Fred la con cho gibng Collie.

Sam la chu cua no.

H6m nay la thi bay.

Th bay troi lanh.

Fred la con ché dwoc huan luyén.

E‘?é spaniel va (cho collie dwoc huan luyén) I1a cho
ot.

Néu mdt con cho tot va cé dng chu thi no sé di
cung 6ng chu.

Néu thtr bay va am thi Sam & céng vién.

Néu thir bay va khdng am thi Sam & vién bao tang.
Hoi fred & dau? 3X loc(fred,X)
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Fred 1a con cho gidng Collie.

Sam la chu cua né.

H6m nay la thk bay.

Th& bay trdi lanh.

Fred 1a con ché dwoc huan luyén.

Cho spaniel va (ché collie dwgc huan luyén) la ché tét.

Néu mot con ché tot va cé éng chu thi nd sé di cung éng chu.
Néu tht bay va am thi Sam & cdng vién.

Néu th&r bay va khédng am thi Sam & vién bao tang.

Héi fred & dau? 3X loc(fred,X)

collie(Fred).

owner(Sam, Fred).

day(sat).

cold(sat).

trained(Fred).

spaniel(X) v (collie(X) A trained(X)) = gooddog(X).
gooddog(X) A owner(Y,X) A loc(Y,Z2)-> loc(X,Z).
day(sat) A —cold(sat) = loc(Sam, park).

day(sat) A cold(sat) - loc(Sam,museum).
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