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FIrRST-ORDER Locic (FOL) AND INFERENCE IN FOL

S wen s preb 0bj 4l il el wls ol gadie Gl s oS 5 bl ()
() Vz(Bird(x) = Flies(z))
(o) Vz3y(Person(xz) = Mother(y,x))
(z) FzVy(Person(z) A Mother(z,y))
Gl Jamd S T s Person(x) S e sl T s Flies(r) el ok T so Bird(z) G sbakes s
el y bz pa Mother(z,y)
S o3l W Jgeme sl Lasl slagl Sl 028" s ol s Ghte 53 Shle & (ol 3l (Y
() All cats are mammals.
(o) No cat is a reptile.

(C) All computer scientists like some operating system.

iv‘u:ieﬁﬁ by st e [
(A) There is a computer scientist who likes every operating system.
(B) Linux is an operating system.
(C) Someone likes Linux.
S bt a0l s s onli o
by €y BUA D Ty 55 5 ) satesls sbacasily 51 o o o ol st e s b yes ()
Al Lo 0 5y B AL & s oo |, laclause | glac goma (O)
28 el (False Jole) g clause &6 acgoma ol 5l resolution jleslal b ()
1S a gl dlam aw ol g (2l sela), 4x resolution o sas msg ()

Aol ) sl le 7oy 5l Soa il | (most general unifier) jluplaSs ¢p 5 a9ee (¥

(&) Rel(z,C,P(xz,F(x)),x) , Rel(P(y,y),y,z,D)
(o) P(A,B,B) , P(x,y,z)
(z) Older(Father(y),y) , Older(Father(x), John)
() @y, G(A, B)) 7 Q(G(z,x),y)
(a) Knows(Father(y),y) , Knows(z,x)

Aolo by ole pai (0

VaVyVz[P(z) A Q(x,y) = R(x,y, z)]
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Va(P(x) = Q(x)),Vx(Q(x) = R(x)) F Vz(P(x) = R(x))

S Lo ONF o5 4 b s sbaoS (A
() Va(P(x) v Q@) = R(z)
(0) Jwviz(Person(z) A (Likes(z,y) Ay £ 2) = —Likes(z, 2)))
S Blio B ibs a5 by S5 Sopls (4

JxCat(x) A Owns(Hamid, x)

Vz(Jy(Cat(y) A Owns(x,y)) = Animal Lover(x))
VaVy(Animal Lover(xz) A Animal(y) = —Kills(z,y))
Kills(Hamid, Pupa) V Kills(Behzad, Pupa)
Fish(Pupa)

Va(Fish(x) = Animal(z))

- Kills(Hamid, Behzad)

ol Al S shgy ()

ol &S gy s ()

el sy JB b b el by BB S ()

el by 6o SL el by S6 s (5)
%S Joas ONF o3 & |, Va(P(2) = Q(x)) = R(z) gohS (Ve
25 ez 55 5 s b (V)

e Horses, cows, and pigs are mammals.

An offspring of a horse is a horse.

Bluebeard is horse.

Bluebeard is Charlie’s parent.

Offspring and parent are inverse relations.

e Every mammal has a parent.

58 sl Horn Clauses S 4 ls &L |, Ll ()
S eslen] (backward chaining) o e (s5lwe pm; (o, b Ul s h Horse(h) ssymn 5l ()
gld ol S s sl Dla Su e sl Sun S 555 Llend (el lem Sy sahes 51 (VY
il Sime 5 Jola ol bug
Jseme aw oS bas ol asje ghi 0bj 2 )y Jb 5 paze ()
Animal(z), Horse(x), HeadO f(h, z)
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