I1l. Nglr nghta cua
luan ly vj ttr
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Dién dich cta 1 cong thirc

 Xac dinh mét dién dich | cho céng thire F 1a xac
dinh cac yéu t6 sau :

1. Chon mién ddi twong D.
2. Binh nghta cac ham (gén gia tri cho hang).
3. Dinh nghia cac vi tw cua F.
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Dién dich cta 1 cong thirc

Thidu:

F=vx (p(x) > q(f(x), a)).

F c6 : hang a, ham (), vitt p( ), q(_, ).
Mot dién dich cua F :
hon D={1,2, 3}. Chon hanga=2.
on  f(1) =2, £(2) = 1, £(3) = 3.
non  {p(1), —p(2), = p(3)}.
on - {q(1,1), —q(1,2), q(1,3),
—0(2,1), —a(2,2), -q(2,3),

C

O O 0
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Dién dichcia 1 X

Thidu: > =<R,F, C>
R={} F={sQ, p(L,)} C={a}.
Dién dich | :
D =/7,
(o) = 0.
(s) & ham suc (phan t& ké) trong Z,
(p) la ham + trong Z.
Néu x dwoc gan 3 thi s(s(a) + s(x)) = 6.
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Dién dichcia 1 X

Thidu: X=<R,F,C>.

R={}F={sQ), p(_D} C={aj.

Dién dich | :

D = {word | word la tw trén tap ky tw {a, b}},
() = a.
(s) & ham két ndi ky tw a vao cudi ti,
(p) 1a ham két ndi 2 t.
Néu x dwoc gan aba thi
s(s(a) + s(x)) = aaabaaa.
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Dién dich clia 1

Thidu:

Drinkers paradox!'®l: There is someone in the
pub such that if he/she is drinking then
everybody in the pub is drinking.

More formally:
dx (drink(x) — Yy drink(y)).
Prove that this formula is valid.
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Panh gia cong thwc trong 1 dd

« CoOng thuc vitw F = VX p(x).

« Cho dién dich | :
D ={1, 2}, 1p(1), =p(2)}.
— F gom {p(1), p(2)} voi p(1) dung, p(2) sai.
B Vay F la dung hay sai trong dd | ?.

* Lam sao xac dinh tinh dung sai cua cbng thirc
trong luan ly vi twr 2.
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Panh gia cong thwc trong 1 dd

- Tinh dung, sai cua cong thirc dong trong mét
dién dich | dwoc xac dinh nho lvong tuw.

vx F & dung, néu F dung, vx e D.
3x F 14 dung, néu F[a/x] dung, Ja < D.

L Khéng xac dinh dwoce tinh dung, sai trong 1 dién
dich cua cong thire tw do.

* Khi n6i mot cong thire F la dung, hay sai nghia
la dung hay sail trong mot dién dich.

Dién dich c6 the khong dwoc nhac dén nhwng
phai dwoc ngam hiéu.
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banh gia CT dong trong 1 dd

Thidu:
F=vxVy((p(x)valy) - @E@ta®) A vz q(z)))
Cho dién dich : D = {a, B}, {p(c), =p(B), a(e), a(B)}-
. Léy X =,
*lay y = o : p(a)vg(a) = (3)q(0)A(VZ)q(2).
1v1l) > @AA 1) =1
*lay y =B : p(e)va(p) = B)adA(v2)a(z).
1vl) > @AA 1 =1
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banh gia CT dong trong 1 dd

» Lay x = B,
*lay y = a: (p(B)va(a)) = 3t a(t) A Yz q(z)).
Ovil)—> 1 A 1) =1
*lay y = B : (p(B)va(B)) — (3t q(t) A vz q(2)).
Ovi1-> @1 A 1) =1

Vay cong thirc F dung trong dién dich trén.
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banh gia CT dong trong 1 dd

Thidu:
F=vx vy ((p(x) valy) — @tat) A vz q(2)) )
Dién dich | :
D = {OL, [3’ V};
1P(), =p(B), =p(¥), ale), a(B), —a(v)}
Lay X = «a,
lay y = a : (p(o) v g(a)) = (3t q(t) A VZ q(2)).
1v 1> 1 A~ O
Vay cong thirc F sai trong dién dich |.
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Nglr nghia

« (Cac khai niém :
Hang dung
Hang sai
Kha dung-Kha sai
MO hinh
Twong duong (=)
Hé qua luan ly ( =)
dwoc dinh nghia twong tw nhw trong LLMD.
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Nglr nghia

Nhan xet :
Céc dinh nghia hang sai, hang dung, kha dung,
kha sai, mé hinh, twong dwong, hé qua luan ly
la working trong LLMBD nhwng non-working
trong LLVT.
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Cong thuc twong dwong

 F, Placong thirc va P khong chira hién hiru tw
do cla x (doi véi P).

1. (VxF)vP = V¥x(FvP)
1"@xF)vP = 3Ix(FvP)
2. (VXF)AP = VX(FAP)
2" (AXF) AP = IX(FAP)
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Cong thuc twong dwong

Ching minh : (VX F) v P = VX (F v P)
Twong dwong v@i viec chirng minh 2 bai toan
1. (VXF)vP — VX (F v P)
2. VX (F v P) — (VX F) Vv P

Cac cong thuc twvong duwong khac dwoc chiyng
minh twong tu.
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Cong thuc twong dwong

Ching minh : (VX F) v P — VX (F v P)
Lay 1 mé hinh | cla (vx F) v P.
Néu (vx F) dung thi Fla/x] v P dung VoD,
(D, la mién ddi twong cua ).
Do do vx (F v P) dung.
Néu (vx F) sai thi P phai dung.
Do do Fla/x] v P dung YaeD,,
hay Vx (F v P) dung.
Vay (VxF) v P — VX (F v P)
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Cong thuc twong dwong

Thidu:
(Vx p(x)) v a(y) = Vx(p(x) v a(y))
(3X p(X) A a(x)) v r(y) = 3Ix ((p(x) A q(x)) v r(y) )
(Vxp(X) Aqx,y) =  Vx(p(X) A d(X,y))
vi q chtra hién hiru tw do cua x.

aly, z) A 3Ix p(x, y) = 3Ix (aly, z) A p(x, y))
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H&i giao mo rdng

« Hbi, giao mo& rdng.
Ky hieu nA,_ =A; N A, N A;,
VA = ALVUAU A VoI T ={1, 2, 3}
Binh nghia giao mo rong :
XenNA_ e ViiXeA)
Pinh nghia héi mé rong :
Xe UA_ < di(XxeA)

el
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Cong thuc twong dwong

Thi du minh hoa wng dung cong thuc
(VXF) v P =V¥x (F v P)
A, A,, A;, B la cac tap hop.
batl={1,2,3}vaB;=(AuvB)
(A;NANA;) U B =(AUB) N (A,UB) N (AUB)
viét lai NA; U B = NB.. 5
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Cong thuc twong dwong

Thidu:
Chrng minh NA, U B < NB..
Lay x € nA._,U B,
— (X € NA;_) v (X € B)
—> Vi(x e A) v (X e B)
Patp(i)="xe A", q="%x e B’
— Vip() vQ
— Vi (p(i) v Q) VI (VX F) v Q=Vx(FvQ))
— X € NB..
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Cong thuc twong dwong

Nhan xet :
Vixe A)v(xeB)=Vi((x e A) v (X e B)).
Cau hai :
i va X cO phai la bién hay khéng ?.
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Cong thuc twong dwong

3. ﬁ(vx F) — Ix —F
3. ﬁ(ElX F) — VX —F
Thidu:

=(VX p(X,y)) =3Ix=p(X,y)
=(3xp(x)) = VX =p(x)
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Cong thuc twong dwong

Nhan xet :
Luat Morgan trong LLVT giéng nhw trong LLMD
—(Fv G)==F A -G
—(FAG)==Fv-G
Thidu:
—(VX p(x) v Jy q(y)) = 3x —p(X) A Vy —q(y))
—(VX p(x) = 3y q(y)) = (VX p(X) A Vy —q(y))
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Cong thuc twong dwong

Chay:

— Trong thyc té khi siv dung cac lveng tir
thuc‘)’ng duwoc viet kem theo mién xac dinh
cua bién.

Thidu:
Binh nghia giao mé rdng :
AA L ={x] (Vi el) (x € A)}
— Do d6 khi lay phu dinh sé Ia
—(Vxe)(xeA)=3xel)(x ¢ A)
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Cong thuc twong dwong

4. VX (FAH) = (VX F) A (VX H)
4. dx (FvH) = (IX F) v (Ix H)
Thidu:

Chuwong 3

VX (X c€ AAX.€ B) = VX (Xwe A) A VX (X € B)
IX(XeAvxeB) =3ax(xe A)vIX(Xx € B)
Cac hién hiru clia x tai cac vi tri (.) phai lay
cung 1 gia tri trong moi luc, nhwng cac hién hiru
tai (..) khdng can phai lay cung 1 gia tri tai cung
mot thoi diem.
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Cong thuc twong dwong

5. = (VXF v VXH)—> VX (FvH)
5. = IX(FAH)—> (A@xFA3IXxH)
Thidu:

A, B 1a cac tap hop lay chi so trén .
Vixe A)vVi(xeB) FVi(xeAvVvxeB).
Vi(x e A vXeB) |=/= Vi(x € A) v Vi(x € B).
di(XeA A xeB) =L xeA)AdlXeB).
di (X €eA) A3i (X €B) |=/= (31, X e A A X €B).
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Cong thuc twong dwong

ng minh N(A, U B)) = (NA) v (nB),
voi A;, B, la cac tap hop.

Lay x € n(A, U B)) (1)
<« (Vi) (x € A UB) (2)
<~ (Vi) (x e A vxeB) (3)
V) (xeA)v(¥xeB) (4)
— X e (NA) v x e (NB) (5)
> X € (NAI) U (NBI) (6)

Chirng minh ¢6 16i ?.
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Cong thuc twong dwong

ng minh N(A, U B)) = (NA) U (nB).

Lay x € n(A, U B) (1)
<« (V1) (x € A UB) (2)
< (Vi) (x e A vxeB) (3)
« (V) (xe A)v(¥i)xeB) (4)
o> xe(MA) v xe (nB) (5)
> X € (NAI) U (NBI) (6)

Dong (3) chuyén xudng (4) sai.
co : N(A U B) o (mA) U (NB).
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Cong thuc twong dwong

Thi du minh hoa :
sO | = {1, 2}.
ALuB)N(A,uB,) ¢ (AL A) U (BN By).
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Cong thuc twong dwong

6. VX (VY H) = vy (VX H)
6.dx(3AyH) = Ay (Ix H)
/. m VXxXH —» dxH
Thidu:
VX VY p(X, Y)) = Yy VX p(X, y)

X 3y (p(X) A q(y)) =3y IX (p(x) A q(y))
Chu thich :

Nguwdi ta thich viét Vx vy H thay vi vx (Vy H).
Poc thém [4]
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Cong thuc twong dwong

Nhan xet :
Khéng thé hoan vi cac lwong tir vV va 3.
Thidu:
p(x,y) 1a “sO6 nguyén x bang s nguyén y”.
vy 3Ix p(Xx, y) dung, nhwng
dx Yy p(Xx, y) sal.

Cau hai :
2 cdng thirc trén dung va sai trong dién dich nao ?.
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Cong thuc twong dwong

Nhan xét :

Co truwong hop hoan vi dwoc lvong twr vV va 3.
Thidu:

F=Vxp(x)v3yq(y)
Cach 1. Cach 2.
F=vx (X v33yqly) F=3y(xpX) vqly))
F=vx3y (p(x) v aly)) F =3y Vx((pX) vaqly)).
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Cong thuc twong dwong

Nhan xét :

Chung minh (*) ?

(*) twong dwong voi Ix Vy K

— IX VY K-> Vy dx K
=/=Vy X K - Ix Vy K

(*)
(*)

— Vy dx K.

(**) twong dwong v&i Vy 3x K /= 3x Vy K.
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Cong thuc twong dwong

— X VY K-> Vy dx K
Chutng minh
Lay 1 dién dich .
Néu Ix Vy K dung.
Gia sur vy 3x K sai, nghia la 3y, 3x K sai, hay
Ix Jy, K sal.
Mau thuan voi 3x Yy K dung.
Vay Vy Ix K dung.
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Cuc bd > Toan bd

. Lwong tir toan bd khdng anh hwéng dén pham
vi cua lvong tr cuc bo.

L C6 thé dbi tén bién cla lwong tlr cuc bd va cac
hién hiru nam trong pham vi anh hwdng cua no.

Thi du :
F = VX (p(x) > Ix g(x))
= VX (P(X) — Jy q(y)).
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Dang chuan Prenex

 Dang chuan Prenex c6 dang :
F = (Ql Xl) (Qn Xn) M
M la CT khong chra lwvgng tw (quantifier-free).
Q; la vV hoac 3.
Thidu :
F=3x 3y (=p(X) v a(y))
G = Vx dy (p(x) = q(y))
H = 3x 3y (=p(x) v q(y))
F, G, H dang & dang chuan Prenex.
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Dang chuan Prenex

Qui trinh chuyén vé dang chuan Prenex :
1. Thay thé toan t&r — bang v, st dung
cong thuc twvong dwong X Y = =X v Y.

2. Pay tat ca lwgng t ra phia trai
(néu can thi doi tén bién cuc bo).
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Dang chuan Prenex

Thidu:
Chuyén vé dang chuan Prenex :
F = Vx (p(x) = 3x Yy (afy) v r(x)))
F=9x(=p() v 3x vy (aly) v r(x))
Doi tén bién cuc bo.
F=Vx (=p(x) v 3z vy (q(y) v 1(2)))
F=Vvx3dz Vy (-p(x) v (q(y) v r(z))).
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Soundness & Completeness

 Twong quan gitra 2 khai niém va /= H.

Dinh ly (soundness).

Néu F |— H thi F = H.
DPinh Iy (completeness).
Néu F =H thi F |— H.
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Soundness

»  Thu tuc dé c6 F |— H dwoc goi la sound néu cé
F|— Hthi F=H.

« Mot sc‘; trwdng hop, thu tuc co tl'n‘h sound khong
tim thay 1&i giai, mac du [&i giai ton tai ().

(*) Description Logics Deduction in Propositional Logic
Enrico Franconi, franconi@cs.man.ac.uk
http://www.cs.man.ac.uk/.franconi
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Completeness

« ThitucdécoF |— H dwoc goi la complete néu

FE=HthicdF—H.

« Mot sd trwc‘)’ng hop, thu tuc cé tinh complete néi
c6 thé tim thay I&i giai, mac du loi giai khong
ton tai ().

(*) Description Logics Deduction in Propositional Logic
Enrico Franconi, franconi@cs.man.ac.uk
http://www.cs.man.ac.uk/.franconi
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Bai tap
Chwong 3 : Luan ly vi tw
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Mién doi twong

1. Thé gidi that co cac doi twong sau :
D={ ,@®, W, +}, hang: cMinh, ham : fnén( ).
Vitw : ptrén(_, ), ptron(_), pvuong( ), pthoi( ).
Cho 1 dién dich | :

D={ ,0, N ¢}, cMinh = .
otréen = {(H, ), (@, ¢)} ptron = {@}.
othoi = {H, ¢ }. pvuong = {M}.

fnron={( ,®),(+, M), (®, ) (N H)}
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Mién doi twong

a. Hay danh gia cac CT sau trong dién dich | :
pvuong(cMinh),
ptrén(cMinh, fnon(cMinh)),
dx pvuong(x),

VX 3y (ptrén(x, y) — ptrén(y, x)) trong dd I.

b. Chirng minh KB dan xuat H :

KB : VX ( pvuong(x) — pthoi(x)) A
(VX)( ptron(x) — — pthoi(x)).
H = VX ( ptron(x) — — pthoi(x)).
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Dién dich

2. Cho dién dich 1 c6:
D = {a,b},
{p(a1 a)’ _'p(a’ b)’ _'p(b’ a)’ p(b1 b)}
Panh gia cac cong thic sau :
a. Vx 3y p(x, y) b. VX vy p(X, y)
C. IX Vy p(X, y) d. 3y —p(a, y)
e. VX vy (p(x, y) = p(y, X)) f. VX p(x, x)
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Dién dich

3. Tim mét dién dich trén D = {a,b} dé céng thirc
F=VXxVy (p(X,y) > p(y,x)) co gia tri sai.
4. Cho dién dich | :
D={1,2},a=1,b=2, 1) =2, f(2) =1,

Panh gia céng thirc sau trong dién dich | :
a. p(a, f(a)) A p(b, (b))
b. VX 3y p(y,X)
C. VX Vy (p(X, y) = p(f(x), f(y))).
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Dang chuan Prenex

5. Tim dang chuan Prenex cla cac céng thiec :
a. =(vVx p(x)) - 3y vz q(y, 2)
b. =(Vx p(x) = 3y p(y)).
c. VX Vy (3z p(x,y,z2) A (Fu q(x,u) = 3v q(y,v))).
6. Cho biét = 3x H — H[a/x] c6 hang dung hay
khdng v&i a 1a mét hang.
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Hét slide
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