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vx Human(x) = Hand(x)
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Human(Ali) = Hand(Ali)
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Lo 518 5 aaz Logyl cnl b
Human(Ali) A Animal(Rex) = Like(Ali,Rex)
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vX,y Mother(x,y) & Female(x) A Parent(x,y)
vXx,y Parent(x,y) < Child(y,x)

vx,y Grandparent(x,y) < 3z Parent(x,z) A
Parent(z,y)

vx,y Sibling(x,y) & x#y A 3z Parent(z,x) A
Parent(z,y)

vXx,y Uncle(x,y) < 77?

vX,y Aunt(x,y) < 777
vX,y Cousin(x,y) < 77?
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WUMPUS gle> :Jto

Vv x=[m,n], y=[a,b] Adjacent(x,y)
[a,ble{(m+1,n), (m-1,n), (m,n+1), (m,n-1) }

VX Breeze(x) & Jy Adjacent(x,y) A Pit(y)
VX Breeze(x) = 3y Adjacent(x,y) A Pit(y)
3y Adjacent(x,y) A Pit(y) = Vx Breeze(x)

vx Stench(x) & 3y Adjacent (x,y) A Wumpus(y)

vx Glitter(x) & Gold(x)
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Subst({ /g}, a)

vx King(x) A Greedy(x) = Evil(x)
King(John) A Greedy(John) = Evil(John)
King(Richard) A Greedy(Richard) = Evil(Richard)
King(Father(John)) A Greedy(Father(John)) =
Evil(Father(John))
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..x;i;dSkolem el K euls Slade 4

Ax Crown(x) A OnHead(x,John)
Crown(C,) A OnHead(C,,John)
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Jteo

FOL (First Order Logic) KB:
"x King(x) U Greedy(x) b Evil(x)
King(John)

Greedy(John)
Brother(Richard,John)
$x Crown(x) U OnHead(x,John)

PL (Propositional Logic) KB:
King(John) U Greedy(John) b Evil(John)
King(Richard) U Greedy(Richard) b Evil(Richard)
King(John)

Greedy(John)
Brother(Richard,John)
Crown(C,;) U OnHead(C,,John)
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vx King(x) A Greedy(x) = Evil(x)

King(John) A Greedy(John) = Evil(John)
King(Father(John)) A Greedy(Father(John)) = Evil(Father(John))
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vx King(x) A Greedy(x) = Evil(x)
King(John) A Greedy(John) = Evil(John)
King(Richard) A Greedy(Richard) = Evil(Richard)
King(Ali) A Greedy(Ali) = Evil(Ali)
King(Dog) A Greedy(Dog) = Evil(Dog)
King(Table) A Greedy(Table) = Evil(Table)
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(Unification) g jlw oylusy

sl iz KB oS 08
vx King(x) A Greedy(x) = Evil(x)
King(John)
vy Greedy(y)
Brother(Richard,John)
EvilJohn)
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5P 00 jlaie IS L Sl el (LS 9 5 P Sjle 50 psS (o0
R UL,.&; &_A)L\.C 99 LJ.:|C|

(,)= e (, )= (,)
p | q | ]
Knows(John,x) | Knows(John,Jane) {x/Jane}
Knows(John,x) | Knows(y,0J) {y/John, x/OJ}
Knows(John,x) | Knows(y,Mother(y)) {y/John, x/Mother(John)}
Knows(John,x) | Knows(y,z) {y/John, z/x}
Knows(John,x) = Knows(x,0J) {fail}
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VX King(x) A Greedy(x) = Evil(x)
King(John)

vy Greedy(y)
Brother(Richard,John)

§ 808, (Pry Parees ) =G

q q
p, is King(John) p; is King(x)
p,' is Greedy(y) p, is Greedy(x)
0 is {x/John,y/John} q is Evil(x)
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thaalgy 9 gl Lol
vXx,y,z American(x) A Weapon(y) A Sells(x,y,z) A Hostile(z) =
Criminal(x)
Ix Owns(Nono,x) A Missile(x)
vx Missile(x) A Owns(Nono,x) = Sells(West,x,Nono)
vx Enemy(x,America) = Hostile(x)
vx Missile(x) = Weapon(x)
American(West)
Enemy(Nono,America)
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American(x) A Weapon(y) A Sells(x,y,z) A Hostile(z) =
Criminal(x)

Owns(Nono,M,) A Missile(M,)

Missile(x) A Owns(Nono,x) = Sells(West,x,Nono)
Enemy(x,America) = Hostile(x)

Missile(x) = Weapon(x)

American(West)

Enemy(Nono,America)
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FOL 4o (Uit gzlisust 2o

And si-
American(x) A Weapon(y) A Sells(x,y,z) A Hostile(z) =
Criminal(x)

Owns(Nono,M,) A Missile(M,)
Owns(Nono,M,)
Missile(M,)

Missile(x) A Owns(Nono,x) = Sells(West,x,Nono)
Enemy(x,America) = Hostile(x)

Missile(x) = Weapon(x)

American(West)

Enemy(Nono,America)
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Silw ol
American(x) A Weapon(y) A Sells(x,y,z) A Hostile(z) =
Criminal(x)
Owns(Nono,M,)
Missile(M,)
Missile(x) A Owns(Nono,x) = Sells(West,x,Nono)
Enemy(x,America) = Hostile(x)
» 0={x/Nono} = Hostile(Nono)
Missile(x) = Weapon(x)
American(West)
Enemy(Nono,America)
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FOL 4o (sLif) gt 2 JGo

3w lwss s GMP 558
American(x) A Weapon(y) A Sells(x,y,z) A Hostile(z) =
Criminal(x)
Owns(Nono,M,)
Missile(M,)
Missile(x) A Owns(Nono,x) = Sells(West,x,Nono)
» 0={x/M;} = Weapon(M,) = Sells(West,M,,Nono)
Enemy(Nono,America) = Hostile(Nono)
Missile(x) = Weapon(x)
» 0={x/M,;} = Weapon(M,)
American(West)
Enemy(Nono,America)
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American(x) A Weapon(y) A Sells(x,y,z) A Hostile(z) =
Criminal(x)

Owns(Nono,M,)

Missile(M,)

Sells(West,M;,Nono)

Enemy(Nono,America) = Hostile(Nono)

» Hostile(Nono)

Weapon(M,)

American(West)

Enemy(Nono,America)
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FOL 4o (sLif) gt 2 JGo

3w lwss s GMP 558
American(x) A Weapon(y) A Sells(x,y,z) A Hostile(z) =
Criminal(x)
Owns(Nono,M,)
Missile(M,)
Sells(West,M,,Nono) Crimina|(West)
Hostile(Nono)
Weapon(M,)
American(West)
Enemy(Nono,America)
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| Missileqml) | | Owns(Nono,M1) | | Enemy Nono,America) |

0 pS e 9 (Egan g

9.5 i O 3030 3

Criminal{ West)

Weapon(Mi) | | Sells(West,M1,Nono) Hostile(Noro)

American(Wesr)
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American(x)
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|.~lmzericma‘ &‘Ir".rsr,ll I Weapon( v} I
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| Missile(y) |
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[ | oo |

Hosrile( z)

| Missile(y) ||,‘Ir!r'ssﬁcm-m | |Oh'ns(,\'ona.aw )
| Ml

0 pS e 9 (Egan g

O S5uis 6 0

{x/West, WML, Z/Nono/

[ AmericaniWest) | | weaponiy) | [ seltstwestMmlz) |
t | 2Neno |

Hostile! Nono )

| Missile(y) ||,‘Ir!r'ssﬁcm-m | |Oh'ns(,\'ona.aw ,‘l ]Emm_\m‘ona..-\merrm
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0 pS e 9 (Egan g

Resolution g 44531

la 0,35 3kis ,o Resolution . sl
o1 ‘m: _’Ii el
lLv..vl,mv..vm

Lvovigvigveviovmyoovmvm veovm

la 0,35 3kis ,o Resolution . sl
ST Unify(m=—1)=6 25

Lv..vi,mv.vm

Lvovigvigveviovmy.ovm_ vim, vieovm,

0P s § (SEan (9B




14 February 2018
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w«*

19> o 0aiSLs )| KBA—X 20 olis Wb ekaie ol sl
g ol s o g 5l eslil L KBP O b, alax Ll ol

0 pS e 9 (Egan g

CNF & &1y Jok
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CNF 4 &f e Jsad 3f SJtio

Iy ol a5 0,00 092 oS il alils Cwgo | Sllgs don oS 3
.,\.u:l.» asls Cawgd

vx [Vy Animal(y) = Loves(x,y)] = [y Loves(y,x)]

by Bis ) b o
vx [Vy —Animal(y) v Loves(x,y)] = [y Loves(y,x)]
VX —[Vy —Animal(y) v Loves(x,y)] v [3y Loves(y,x)]
VX [-Vy —Animal(y) v Loves(x,y)] v [y Loves(y,x)]

Oy s § (Eas (9B

CNF & ofyls o 3l Jle
vx [-Vy —Animal(y) v Loves(x,y)] v [3y Loves(y,x)]

$o" w Jloel:¥ als> 1o
DX P =$XDp, DX P = "X DBP 1l5 Sigy *
VX [3y —(—Animal(y) v Loves(x,y))] v [3y Loves(y,x)]
VX [y ——Animal(y) A —Loves(x,y)] v [y Loves(y,x)]
vx [3y Animal(y) A —Loves(x,y)] v [3y Loves(y,x)]

L9 51 G 32 6l o jud &) lunod (G putito o0yt 115 by
VX [3y Animal(y) A —Loves(x,y)] v [3z Loves(z,x)]
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CNF 4 Sy Javs 31 Jis
vx [3y Animal(y) A —Loves(x,y)] v [3z Loves(z,x)]

3929 s ,ew sl Skolemization :f als>
Skolem ol b o529 gm0 5k aigas b9, 31§ (ogee >
g o0 v 35l SKOIEM &b 4 b 53929 yom o by ol 5o
vx [Animal(F(x)) A —=Loves(x,F(x))] v Loves(G(x),x)

‘sog.o.c ‘sl.b)g.w d» :a 4.19).0
S (o0 i B o cogas Gl ygu 3L (g,
[Animal(F(x)) A —Loves(x,F(x))] v Loves(G(x),x)

Oy s § (Eas (9B

CNF & ofyls o 3l Jle
[Animal(F(x)) A —Loves(x,F(x))] v Loves(G(x),x)

A 9y V &g F al>
AND (55, OR (523 555 conals 15 3,

[Animal(F(x)) v Loves(G(x),x)] A [-Loves(x,F(x)) v
Loves(G(x),x)]

[Animal(F(x)) v Loves(G(x),x)]

[-Loves(x,F(x)) v Loves(G(x),x)]
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