Q

V. Phan
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Tinh hang sai

Muc tiéu :

So dién dich cla 1 cdng thtee LLVT 1a vo han.
Lam sao biét dwoc mdt cong thire 1a hang
dung, hang sai, kha dung, kha sai ?.

Dwa vao dinh nghia ?

Giai phap ?
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Tinh hang sai

Cong thre LLVT

"
~—

C6 can thiét phai co6 2 thuat toan ?

CuubDuongThanCong.com

Thuat toan

kiém tra

hang sai

4

yes
<o

A

Thuat toan

kiém tra

hang dung

yes
< o

https://fb.com/tailieudientucntt
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Tinh hang sai

Chi can 1 thuat toan

Céng thirc F hang sai ?

Céng thire F hang dung ?

CuubDuongThanCong.com

—F

~—
_—

Thuat toan
k[ém tra
hang sali

4

https://fb.com/tailieudientucntt

yes

no
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Tinh hang sai

« Chican 1 thuat toan hang sai :

F + yes

> F

—F +yes
F + nova—F + no

CuubDuongThanCong.com

> F
> F

hang sai.
hang dung.
Kha dung, kha sai.

https://fb.com/tailieudientucntt
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Tinh hang sai

Muc tiéu :

Biét dwoc cdng thirc 1a hang sai.

Giai phap :

* Bién dbi cdng thirc (van con tinh hang sai).
* Co nhd khéng gian dién dich.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tinh hang sai

Lwuy:

Chi cdng thirc ddng méi dwoc danh gia dung
sai trong mot dién dich. ‘

Do do, cac cong thire dwoce dé cap tr day tré di
mac nhién la cong thirc doéng.

ccccccccccccccccc
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Dang chuan Skolem

« Cobng thirc F dwoc chuyén vé dang :
1. Chuan Prenex.
2. Chuén giao.

3. Lan lwot xda cac lwong tir 37-.

Vé&i méi 3x, thay tat ca cac hién hiru cla x bang
ham f,. Ham f, c6 théng sO la cac bién cla cac
lwong twr Vv, voi chi nhirng lwong tir vV dieng
truvdc 3Ix.

4. Tap S; ¢6 phan tir 1a cac thanh phan giao.
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Dang chuan Skolem

Thidu:
F=VxVydzVvtds Vv (p(X, Y, z, t) A q(s, V))
X6a lwgng tr 3z, thay z bang ham f,(x, y)
VX Vy Vtds Vv (p(x, y, (X, y), t) A q(s, V))
X06a lwgng tir 3s, thay s bang ham f(x, y, 1)
VX VY VIV (P(X, Y, (X Y), ) A g(fs(X, Y, 1), V)
Chuyén thanh dang tap hop

SF — {p(X1 y1 fz(X’ Y), t), C!(fS(X, y’ t)! V)}
dang chuan Skolem
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Dang chuan Skolem

Thidu:

F=3x Vy 3z Vtp(a, X, Y, z, f(t))

Xoa luvong tw -
vy 3z Vit
Xoa luvong tw 3

X, thay x bang hang b
0(a, b, vy, z, (1))

z, thay z bang ham f,(y)

vy vip(a, b, y, f,(y), f(t)
Chuyén thanh dang tap hop

S: ={p(a, b, y, f.(y), f(t)} dang chuan Skolem

ccccccccccccccccc
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Dang chuan Skolem

—
=
Q.
-

‘<|| n |

X vy (p(a, x, f(y)) = 3y vz Ju q(y, z, u))

X Vy (_'p(a’ X, f(y)) Vv EIy Vz Ju q(y’ Z, U))
X VY (=p(a, X, f(y)) v It ¥z Ju q(t, z, u))

X Vy Jt Vz Ju (—=p(a, X, f(y)) v q(t, z, u))

z (=p(a, b, 1(y)) v a(g(y). z, hly, 2)))
=1=p(a, b, 1(y)) v a(g(y). z, h(y, 2))}.

< W W oo -

ccccccccccccccccc
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Dang chuan Skolem

Nhan xet :

 Cac ham dwoc dat tén f, dé khong trung tén voi
cac ham da co cua cbéng thirc.

» Néu trudc 3x khong cé lwong tir phd dung thi
thay bang ham khong thong s6. Ham khong
thong soO la mot hang.

« Tw két qué cua budc 4 co thé tao lai két qua
cua buwdc 3.
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Dang chuan Skolem

Nhan xet :

« Cobng thirc & dang chuan Prenex van con
twong dwong véi cong thirc ban dau.

« Két qua cla bwdc chuyén vé dang chuan giao
van con twong dwong vai cong thirc ban dau.

« Két qua cla buwdc xda lwong tr khdng phai 1a
cong thwre, di nhién la khong twong dwong voi
cdng thirc ban dau.
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Dang chuan Skolem

* Y nghia cla viéc thay bién x cla lwong tir 3x.
- Thay x bang hang.
“cO x ¢6 tinh chat p” 1a cdng thire Ix p(X)
“lay ¢ co tinh chat p” 1a cdng thirc p(c) v&i muc
dich la lam don gian cbéng thirc.
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Dang chuan Skolem

* Y nghia cla viéc thay bién x cla lwong tir 3x.
- Thay x bang ham.
“Everyone has a mother” (méi nguwdi déu co
me) la cong thire ¥x 3y mother(x, y).

Néu thay y bang hang thi céng thirc vx
mother(x, ¢c) mang y nghia khac. Phan ter y phu
thudc vao x nén phai thay bang ham theo x.

ccccccccccccccccc
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Ménh dé

M6i phan tl]"CfJa dang chuan Skolem duwoc goi
la 1 ménh dé.
Do d6 ménh dé dwoc dinh nghia la hdi cac
lwd’'ng nguyen.
Ménh dé don vi la ménh dé cé 1 lwdng nguyén.
Mé&nh dé réng la céng thirc hang sai.
Nhac lai :
Fv.l=F (Llacdng thtc hang sai), VF.
FAT=F (TIlacdngthic hang dung), VF.
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Tinh hang sai

Pinh ly :
Cong thirc F hang sai néu va chi néu dang
chuan Skolem S hang sai.

Nhan xet :
T dinh ly trén c6 thé ndi : cong thirc F va dang
chuan Skolem S; la twong dwong theo nghia
hang sai, nghia Ia dang chuan Skolem duy tri
dworce tinh hang sai.
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Tinh hang sai

Ghi chu :
Tinh héng sai chi dwoc dinh nghia cho khai
niém cong thuec.
Dang chuan Skolem duorc goi la hang sai dwa
vao cbng thirc & cudi bwdc 3 trong qua trinh
bién ddi vé dang chuan Skolem.

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Nguyén tac phan giai

» Mbt hé thong hang sai néu “san sinh” duorc
ménh dé hang sai.
» Qui tac truyén
P—>Q),Q—>R) = (P>R)
thay —P bang T :
- (TvQ),QVvR) = (TVvR).
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Nguyén tac phan giai

e (TVvQ),HQVR) E= (TVvR).
Co thé duwoc hiéu la :
* Ménh dé (T v R) dwoc sinh ra tir 2 ménh dé
(T v Q)va(—Q v R).
* Phwong thire sinh ra 1a bo di 2 lwdng nguyén
d6i dau ctia mbi ménh dé, hdi nhirng phan con
lai cila 2 ménh dé.
* Ménh dé dworc sinh ra la hé qua luan ly cia 2
ménh dé sinh ra no.
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Nguyén tac phan giai

Thidu:

p(x) v a(y), —q(y) v r(x)

Nhwng,

0(X) v q(y), =0
0(X) v q(y), =0

0(X) v q(y), =0

ccccccccccccccccc

(2) v 1(X)
(@) v r(x)
(f(x)) v 1(x)

L0—
=?=

L0—

P(X) v r(X).

0(X) Vv r(X).
0(X) Vv r(X).

0(X) Vv r(X).
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Thay thé

Thidu:
S ={p(x), p(y) v a(h(x)), p(t), p(f(x)) v a(z)}
Thay tbang x,
y bang f(x) va
z bang h(x).
S tré thanh : {p(x), p(f(x)) v g(h(x))}
(sO ménh dé cua tap S giam).
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Thay thé

» Thay thé (substitution) Ia méttap hop
0 = {s1/Xq, ...; SyfXn}s VOI Xy, ..., X, | cac bien con
S;, ..., Sy la cac nguyén tr thoa diéu kién :
S # X, Vi
X; # X;, Vi, |
Thidu :
0 = {x/t, f(x)/y, h(x)/z}.
S6 = {p(x), p(y) v q(h(x)), p(t), p(i(x)) v q(z)}o
S6 = {p(x), p(f(x)) v a(h(x))}
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Thay thé

* Khitac dong 1 thay th,é O0lén1tap S hay 1
nguyén twr t thi cac bién trong S hay t dwoc thay
bang C’éC nguyeén tw twong l]Jng Cc’)‘trong 0.

Cac bién nay chi dwoc thay thé 1 Ian.

Thidu:

0 = {y/x, f(x)ly, a/z}.
S ={p(x) v a(y), p(z) v a(x)}
SO = {p(y) v a(f(x)), p(a) v a(y)}
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Thay thé

Thidu:
S = {p(x), p(y) v a(h(t)), p(f(x)) v a(z)}
0 = {a/x, f(X)ly, h(x)/z}
SO = {p(a), p(f(x)) v q(h(t)), p(f(a)) v a(h(x));
(S6)6 = {p(a), p(f(a)) v a(h(t)), p(f(a)) v alh(a))}

ccccccccccccccccc
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Hop noi

« Hop ndi 2 thay thé :
0 = {S;/Xq, ..., Sy/X.}
A= {tll}/l, ceor LlY i}
la thay thé.
OA = {S;AIX{, oony SPMX L, 8y, o EIY )

Y
Chi lay cac phan sb khéng co
Thidu: mau xuat hién trong cac bién x,, ..., X,

0 = {f(y)/x, zly} va A = {a/x, bly, y/z}.
oL = {f(b)/x, y/z}, L0 = {a/x, bly}.
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Pong nhat thé

* S={E. ... B}
Neu S6 = {E,0} (nghta la E,6 = ... = E,0) thi ©
dwoc goi la ddng nhat thé (unifier) cua S.
Thidu:
S=1p(@ ), p(x, f(b))} va 6 = {a/x, 1(b)/y}
SO = {p(a, f(b))} —» 6 la dbng nhat thé cua S.
b S dwoc goi la kha dong nhat thé (unifiable).
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mgu

» Dong nhat thé 6 1a mgu (most general unifier)
cua{E,, ..., E.} néu

(V déng nhat thé o)(3 thay thé 1) (c = 6 A)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Tap bat déng

- Pé dong nhat cac menh dé cua 1 tap hop, so
sanh ting ky tw, néu gap suw khac biét thi l1ay 2
thanh phan co nghla hinh thanh nén tap hop
goi 1a tap bat dong (disagreement).

Thidu:
S = {p(x. f(y. 2)), p(x. &), p(x, a(h(k(x)))}
S {f(y, z), a} la tap bat ddng.
T = {p(f(x), h(y). a, t(c)), p(f(x), z, k(x), h(y)),
p(f(x), h(x), b, a(h(x)))}
L {h(y), Z} la tap bt ddng.
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Thuat todn ddng nhat

Thuat toan
1. Tim tap bat déng
2. Chon thay thé.

3. Quay lai buwéc 1 néu khong con tap bat
dong.

Két qua clia thuat toan dong nhat la mét dong
nhat thé va con la mot mgu.


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Thuat todn ddng nhat

Thidu:

S ={p(a, x, h(9(2))), p(b, h(y), h(y))},
{a, b} - thay thé 6, = @

T ={p(a, f(x), h(g(a)), p(a, h(y), h(y)},
{f(x), h(y)} —> thay thé 6, = &

H ={p(a, x, h(g(a)), p(a, h(x), h(y)},
{x, h(x)} — thay thé 0, = {h(x)/x}

HB, = {p(a, h(x), h(g(a)), p(a, h(h(x)), h(y)}

ccccccccccccccccc
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Thuat todn ddng nhat

» Dé c6 duwoc mét mgu tir tap bat dong thi tap bat
dong phai co :
1. M6t bién.
2. Bién ¢ biéu thirc.
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mgu

Thidu:

S ={p(X, Yy, 2), p(f(y), z, g(w)), p(f(9(a)), z, 1)}
{X, 1(y)} = 64 = {f(y)/x}

SO, = {p(f(y). v, 2), p(f(y), z, g(w)), p(f(9(a)), z, 1)}
{y, 2} = 6, = 60.{zly} = {t(2)/x, zly}

S0, = {p(f(2), z, 2), p(f(2), z, g(w)), p(f(9(a)), z, 1)}
{z, g(w)} — 6, = 6,.{g(w)/Z}

= {f(g(w))/x, g(w)ly, g(w)/z}
= {p(f(a(w)), g(w), g(w)), p(f(g(a)), g(w), 1)}

ccccccccccccccccc
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mgu

{z, g(W)} — 8, = {1(g(wW))/x, g(w)ly, g(w)/z}
S0, = {p(f(g(w)), a(w), g(w)), p(f(a(a)), g(w), 1)}
{w, a} > 05 = 0,.{a/w}
={f(9(a))/x, g(a)ly, g(a)/z, a/w}
S8; = {p(f(g(a)), 9(a), 9(a)), p(f(a(a)), a(a), 1)}
{9(a), t} — 6, = 085.{g(a)/t}
={f(g9(a))/x, g(a)ly, g(a)/z, a/w, g(a)/t}
S8, = {p(f(g(a)), 9(a), g(a))}
mgu(S) ={f(9(a))/x, g(a)ly, g9(a)/z, alw, g(a)/t}

ccccccccccccccccc
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Thira sb

« Tha s0 (factor) ciia mot ménh dé.

D = p(X) v p(f(y)) v —q(x) v p(z)
p(x) va p(i(y)) co mgu 6 = {f(y)/x}. ,

DO = p(f(y) v —q(f(y)) v p(z) Ia thira sb.
p(z) va p(i(y)) c6 mgu ¢ = {f(y)/z}. ,

Do = p(x) v pf(y) v —q(x) 1a mét thira sé.
pP(X) va p(z) co mgu y = {x/z}.

Dy = p(x) v p((Y) v —q(x) 13 mét thira sé.

ccccccccccccccccc
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Phan giai nhi phan

 Phan giai nhi phan ctia 2 ménh dé.
C =p(x) v a(x) D = =p(a) v r(x).
_c = p(X) va
b = —P(a).
_c va —Ly cO0 mgu 6 = {a/x}.
(CO - L:O) v (DO - Lp0) =q(a) v r(a).
- pg,(C, D) =(q(a) v r(a)) la phan giai nhj phan
cua C va D.
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Phan giai nhi phan

Thi du
C=pX)v—r@  D==pb)v-=piy)) v rx).
pg,(C, D) = —r(@) v —p(f(y)) v r(b), v&i 6 = {b/x}.
Pg,(C, D) = —r(@) v —p(b) v r(i(y)),
v&i 0 = {f(y)/x}.
Pgy(C, D) = p(@) v —p(b) v —p(i(y)), vO1 8 ={a/x}.

ccccccccccccccccc
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Phan giai

 Phan giai cia haiménh dé C, D :
1. Phan giai nhi phan cua C va D.
2. Phan giai nhi phan cua C va 1 thivra s6 cda D.
3. Phan gii nhj phan clia 1 thira s6 cla C va 1
thtra s cua D.
Ky hiéu pg(C, D)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phan giai

Thi du

C =px) v aq(a) D =—=p(2) v =p(i(y)) v r(x).

ng(C,
ng(C,
ng(C,

uuuuuuuu

D) =g
D) =0

ooooooooo

(@) v =p(i(y)) v r(x).
(@) v —p(z) v r(i(y)),
(@) v r(i(y)).
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Phan giai

Dinh ly
Phan giai Ia hé qua luan ly cta 2 ménh dé dwoc
phan giai.

C,D F=pg(C, D)

Hé qua
Mét hé thong hang sai néu phéan giai ra duoc
ménh dé hang sai ().
Qua trinh phan giai sé dirng néu khong sinh ra
dwoc ménh dé moi.
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Chrng minh

« Chi*rngminhHlahéqualuanlycuaF vaG:
F =X (p(X) > (W(X) A r(x)))
G = 3Ix (p(x) A q(x))
H = 3x (q(X) A r(x))

Chuyén F, G va —H thanh dang chuan.

F = VX ((=p(X) v W(X)) A (=p(X) v r(Xx)))
G = 3Ix (p(x) A q(x))
—H = VX (=g(X) v =r(x))
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Chrng minh

« Hé thong moi

(1) (=
(2) (=

a:
N(X) v W(X))

p(X) v 1(x)))

(3) p(a)
(4) a(a)
(5) —a(x) v =r(x).

ccccccccccccccccc

pg(2, 3) = r(a) (6)
ng(4, 5) = —r(a) (7)
0g(6, 7) = L.
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Problem-solving!*:]

« If one number is less than or equal to a second
number, and the second number is less than or
equal to a third, then the first number is not
greater than the third. A number is less than or
equal to a second number if and only if the
second number is greater than the first or the
first Is equal to the second. Given a number,
there is another number that it is less than or
equal to. Therefore, every number is less than
or equal to itself.

[13] The essence of logic John Kelly. Prentice Hall 1997

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Problem-solving!*:]

« Biéu dién dwédi dang ky hiéu toan hoc.
If (x <y)and (y < z) then not (x > z).

(X <y)iff (y >x)) or (x =vy).
For every X, there isay such that x <v.

Therefore, x < x for every x.
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Problem-solving!13l

« Biéu dién dwdi dang logic.
Cacvitu le (), gt (>), eq (=)
vx Vy Vz ((le(x, y) A le(y, z)) »> —gt(x, z))
vx vy (le(x, y) <> (gt(y, X) v eq(x, y)))
vx 3y le(X, y)
— VX le(X, X).
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Problem-solving!13l

« Biéu dién dwdi dang logic.
Cacvitu le (), gt (>), eq (=)
vx Vy Vz ((le(x, y) A le(y, z)) »> —gt(x, z))
vx vy (le(x, y) <> (gt(y, X) v eq(x, y)))
vx 3y le(X, y)
— VX le(X, X).



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Problem-solving!t3]

Biéu dién dwdi dang logic.

{
vx Vy Vz ((le(x, y) A le(y, z)) —» —gt(x, z)),
vx vy (le(x, y) — (gt(y, x) v eq(x, y))),

Vx Vy ((gt(y, x) v eq(x, y))) — le(x, y),
VX 3y le(x, y),

— (VX le(x, x)).
] hé thdng hang sai.

ccccccccccccccccc
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Problem-solving!t3]

« Biéu dién dwdi dang logic.
{
VX Vy Vz (=le(x, y) v —=le(y, z) v —gt(x, z)),
VX Vy (_'le(X’ y) Vv gt(y! X) \% ECI(X, y))’

VX Vy ((=gt(y, x) A —eq(x, y)) v le(x, y)),
VX 3y le(x, y),

Ix —le(x, x).
] hé thdng hang sai.
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Problem-solving!t3]

« Biéu dién dwdi dang logic.
{
VX Vy Vz (—le(x, y) v =le(y, z) v —gt(x, z)),
Vx Yy (—le(x, y) v gtly, x) v eq(x, y)),

Vx Vy ((=gt(y.x) v le(x,y)) A (—=eq(x,y) v le(x,y)),
vx 3y le(x, y),

Ix —le(x, Xx)
] hé thdng hang sai.
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Problem-solving!13l

. Bién ddi vé dang chuan Skolem.
{
—le(x, y) v —le(y, z) v —gt(x, 2),
—le(x, y) v gt(y, X) v eq(x, V),
—gt(y, X) v le(x, y),
—eq(x, y) v le(x,y),
le(x, f(x)),
—le(a, a)
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Problem-solving!*:]

. Bién ddi vé dang chuan Skolem.

—le(x, y) v =le(y, z) v —gt(x, z) (1)
—le(x, y) v gt(y, x) veq(x,y)  (2)

—gt(y, X) v le(x, y) (3)
—eq(x, y) v le(x, y) (4)
le(x, f(x)) (5)

—le(a, a) (6)

ccccccccccccccccc
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Problem-solving!*:]

. Bién ddi vé dang chuan Skolem.

/*

—le(X, X) v —=gt(X, X)

—le(x, y) v gt(y, X) v eq(x, y)
—gt(y, X) v le(x, y)

—eq(X, y) v le(x, y)

le(x, f(x))

—le(a, a)

ccccccccccccccccc

—le(x, y) v =le(y, z) v —gt(x, z) (1) */

(1) thtra s6 (1)
(2)
(3)
(4)
(5)
(6)
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Using Resolution!13]

* Phan giai.

ng(1, 2), pa(1, 3), pa(d, 4), pg(1, 5), pg(1, 6),
ng(2, 3), pa(2, 4), pa(2, 5), pg(2, 6),

0g(3, 4), pd(3, 5), Pa(3, 6),

0g(4, 5), pg(4, 6),

0g(5, 6)

ccccccccccccccccc
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Using Resolution!13]

« Phan giai pg(1, 2).

M; = —le(x, X) v =gt(x, X) (1)

M, = —le(x, y) v gtly, x) veqx,y)  (2)
6 = {x/y}

M,0 = —le(x, X) v —gt(x, X)

M,0 = —le(x, X) v gt(x, X) v eq(X, X)

pd(1, 2) = —le(x, xX) v eq(X, x)

ccccccccccccccccc
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Problem-solving!*:]

« Some students attend logic lectures diligently.
No student attends boring logic lectures
diligently. Sean’s lectures on logic are attended
diligently by all students. Therefore none of
Sean’s logic lectures are boring.

« Chon cacvituw:
lec(x) : x |a bai gidng vé logic
st(x) : x la student, s: Sean,
at(x, y) : x tham dw y cham chi,
bor(x) : x té nhat, gv(x, y) : x duwoc cho béiy
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Problem-solving!*:]

e Chuyén vé LLVT
Some students attend logic lectures diligently.

There i1s an x who Is a student and, for every vy,
If y is a logic lecture, then x attends vy diligently.

3x (st(x) A Yy (lec(y) — at(x, y)))

Néu dich :
Ix Vy (st(x) A lec(y) — at(x, y))) ?7?
vy 3Ix (st(x) A lec(y) — at(x, y))) 72?7
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Problem-solving!*:]

e Chuyén vé LLVT
No student attends boring logic lectures
diligently.
For every x, If X Is a student, then, for every vy, If

y IS a lecture which is boring, then x does not
attend .

VX (st(x) - Vy (lec(y) A bor(y) — —at(x, y)))
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Problem-solving!*:]

e Chuyén vé LLVT

Sean’s lectures on logic are attended diligently
by all students.

If X Is a lecture given by s then every student z
attends it.

VX (lec(X) A gv(X, S) > Vz (st(z) — at(z, X)))
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Problem-solving!*:]

e Chuyén vé LLVT

Therefore none of Sean’s logic lectures are
boring.

Every lecture given by s is not boring.
VX ((lec(x) A gv(X, S)) — —bor(x))

ccccccccccccccccc
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Problem-solving!t3!

« Tbng két

3x (st(x) A Yy (lec(y) — at(x, y)))

VX (st(x) > Vy (lec(y) A bor(y) — —at(x, y)))
VX (lec(X) A gv(X, S) > Vz (st(z) — at(z, X)))
VX (lec(x) A gv(X, S) — —bor(x))

ccccccccccccccccc
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Problem-solving!t3!

Bién doi
3x (st(x) A Yy (lec(y) — at(x, y)))
VX (st(x) > Vy (lec(y) A bor(y) — —at(x, y)))
VX (lec(X) A gv(X, S) > Vz (st(z) — at(z, X)))
— VX (lec(x) A gv(X, S) — —bor(x))

chirng minh hé thdng hang sai.

ccccccccccccccccc
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Problem-solving!*:]

e Bién doi

Ax Wy (st(x) A (=lec(y) v at(x, y)))
VX VY (=st(x) v —lec(y) v —bor(y) v —at(x, y))

VX Vz (—lec(x) v =gv(X, s) v =st(z) v at(z, X))
Ix (lec(x) A gv(X, S) A bor(x))

ccccccccccccccccc
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Problem-solving!t3!

e Bién doi

st(a) A (—lec(y) v at(a, y))

—st(x) v —lec(y) v —=bor(y) v —at(x, y)
—lec(x) v =gv(X, s) v =st(z) v at(z, X)
lec(b) A gv(X, S) A bor(b)

ccccccccccccccccc
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Problem-solving!*:]

e Bién doi

st(a)
—lec(y) v at(a, y)
—st(x) v —lec(y) v —bor(y) v —at(x, y)

—lec(x) v —=gv(X, s) v —=st(z) v at(z, x)
lec(b)

gv(X, s)
bor(b)

ccccccccccccccccc

(1)
(2)
(3)
(4)
(5)
(6)
(7)
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Problem-solving!t3]

Phan glal
st(a)” ,,,,,,,, -
Qst(x) v —leg(y) v —bor(y) v —at(x, )
\ —lec(x) v ﬁgv(x s) v st(2) v at(z, X)

(1)
(2)
(3)
(4)
(5)
(6)
(7)
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Problem-solving!*:]

* Phan giéi -
sty /  _---m-- - (1)
—lec(yy v at(a, y) (2)

-

;- ﬁst(x)v ﬁlec(y) v —1bor(y) v ﬁat(x y) (3)
N —lec(x) v ﬁgv(x s) v —ast(z) vat(z,x) (4)

‘lec(b)-- (5)
gv(X, s) (6)
bor(b)--— (7)
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Bai tap
Chuwong 4 : Phan giai

ccccccccccccccccc
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Dang chuan Skolem

1. Chuyén vé dang chuan Skolem :
F = vxVy ((S(xy) A T(X,y)) = IX T(X,y))

H = =(vx (p(x) = JyVvz q(y,z)))
G = VxVy (3z K(x,y,z) A Av (H(y,v)—3u H(u,v)))

K=VX(—-ex0)—
Ay (e(y, a(x)) A Vz (e(z, a(x)) — e(y, 2)))))

ccccccccccccccccc
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Thay thé

2. Cho 3 thay thé o = {f(y)/x, zly, g(x)/z},
B = {a/x, bly, x/t},
v = {ylz, h(x)ly, f(x)/t }.
Tim hop ndi afa va oy .

3. Dung thuat toan dong nhat tim mgu cla cong
thire P :
P = {q(f(x),y,u), a(u,v,h(x)), a(ty.z)}.
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Thira sb

4. Cho thay thé 0 ={a/x, bly, g(x,y)/z} va
E =p(h(x),z), Tinh E®.
5. Tim cac thrasdcla T :
T = p(h(x)) v r(y) v =p(i(y)) v a(x) v —r(g(a)) v
—r(y) v p(a).
6. Dung phan giadi dé khao sat tinh hang sai, kha
dung cua cbéng thirc :
(r(x,y,z) v v(i(y),w)) A =v(X,y) A =t(X,2) A (t(X,y)
v V(X,Y))
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Chrng minh

7. Bang phan giai chirng minh tap S 1a hang sai

S = {p(x) v a(y), p(a) v —r(x), =p(a) v r(x), =p(x)
v =q(b), r(@) v —q(y), —r(x) v q(b)}.
8. DUng phan giai cho biét cong thirc F 1a hang sai
hay kha dung :
F={(qa(c) v p(b)) A (a(c) v —r(c)) A (=a(c) v r(c))
A (=q(c) v =p(b)) A (r(c) v =p(b)) A (=r(c) v
p(d))}.
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Hét slide
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