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function FOL-FC-ASK(KB, a) returns a substitution or false

repeat until new is empty
new+{ }
for each sentence rin KB do
(pyA... A Py = )4 STANDARDIZE-APART(r)
for each # such that (p1 A ... A p)8 = (py A ... A p)b
for some pi,...,p! in KB
q' + SuBsT(#, q)
if ¢’ is not a renaming of a sentence already in KB or new then do
add ¢' to new
¢+ UNIFY(¢', o)
if ¢ is not fail then return ¢
add new to KB
return false
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function FOL-BC-Ask(KB, goals, §) returns a set of substitutions
inputs: KB, a knowledge base
goals, a list of conjuncts forming a query
f, the current substitution, initially the empty substitution { }
local variables: ans, a set of substitutions, initially empty

if goals is empty then return {6}
¢’ < SuBsT(#, FIRST(goals))
for each rin KB where STANDARDIZE-APART(r) = (p1 A ... A pp = q)
and 6’ +— UNIFY(¢q, ¢') succeeds
ans +— FOL-BC-ASk(KB, [py, .- ., pn|REST(goals)], CoMPOSE(H,#')) U ans
return ans
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head :- literaly, ... literal .o/ le 31 5 4e gane= wliys @

criminal(X) :- american(X), weapon(Y), sells(X,Y,Z), hostile(2).
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likes( hossein, food).
likes( hossein, icecream).
likes( naeem, icecream).
likes( naeem, hossein).
?- likes( hossein, X) , likes( naeem, X).
Do Orlsh Sl sy 02l s sn | 530 A avad 48 5l Ca s 1) (5 Gaees L 4S 2y e ol gl )2 4S Quiery
2l Kgds a5 unify genlisn 5o S SGL 1l 4 a8 e (3306 5 likes( hossein, X) 2,8 1, query
Aasb likes( hossein, X) slikes( hossein, food) ales 5348358 e Bhsa  (x  fo0q) il
o e sd ) 4 pus 2K e Jleclquery sle o el 4a ) saal i 4y Judila S gl s 5 e 2SUNfy
Db aUNify a0 68 daa e L alea () il sadlikes( naeem, food) oS! 4S g o
unify s 0ol 5048 @8 o« 5L Adunification 4 - 35S «backtrack Ssds y «uss jn i e
Lquery asiodsh 48 a8 e (336 Sl o 38) cwllikes( hossein, food) Ulikes( hossein, X) ¢2US
wdlikes( hossein, icecream) 48 «xSunify sestin 5o & IS K,
aslikes( naeem, X) =mguUery asd a4 4S isd wUNify 530U (X « icecream} (oindila ba i 53 Ol
Sl aiunify BB Genlin OIS e e b s o 5 S Al | likes( naeem, icecream) U asd o« Je!
L On) 0048 camd (e (oa s A 1 el Ciwn g sl udila Kl cquery sl a i (alai b IS Gad alad ) aay
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jamshid
/ K

saeed m'1|na
zahra javad reza rova
Qﬂgﬂﬁ

Al Jsana dn JS 0l ) anled (oo Clna 51 S gls 5 gl 40 | 4dli oyl (lmale «female s parent asS o« sl |
23 (o el | ) DA s Sl
male(jamshid).

male(saeed).
male(javad).
male(reza). Sl ol raaly .

G g ol oGl (iala )l pquer prtn A
male(hassan). ' qUETY = \
female(zahra). 028

*Is hassan the parent of saeed?

Query: parent( hassan, saeed).
*Who is saeed's parent?

female(mina).
female(roya).
parent( jamshid, saeed).

parent( jamshid, mina). Query: parent( X, saeed).
parent( Saeed, javad). *\WWho were the children of saeed?
parent( saeed, zahra). Query: parent( saeed, X).

parent( saeed, reza).
parent( mina, roya).
parent( roya, hassan).
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SO RPN T PR EQE T N append([], Y, Y)
append([ X|L],Y,[Xl Z]) :- append(L,Y, 2.

append(A B, [1,2]) ? RN NETE

A= ] B=[ 1, 2] : La (’_ub

A=[1] B=[2]
A=[1,2] B[]



4\/---\/4' mlv---vmn

(GNV NV Eg VLV b m v mg vy Vo v om )0

Uni fy (4 —m)=0. < sb;

JE. ¢
—Rich(x) v Unhappy(x) Rich(Ken)

Unhappy(Ken)

0 = {x/Ken} L



A aal A GBI cin a0 @ SO s o sl ldly e
(O v (> a N

Vx [Vy Animal(y) = Loves(x,y)] = [Jy Loves(y,x)]

b oy So g la (hydign So Sda
Vx [=Vy —=Animal(y) v Loves(x,y)] v [y Loves(y,x)]

YMove — inwards: =Vxp =Edx—p, —IXp = VXx—p

Vx [y =(—=Animal(y) v Loves(x,y))] v [3y Loves(y,x)]
Vx [dy =——Animal(y) A —Loves(x,y)] v [Ty Loves(y,x)]
Vx [y Animal(y) A —=Loves(x,y)] v [3y Loves(y,x)]

La uadie Hlaw o lastindd ¥
VX [3y Animaky) A —Loves(x,))]| v [3z Loves(z,X)]

5l ‘4.1 Sl 8
VX [Animak A X)) A —~Loves(x,HX))] v Loves(G(X),X)

(osee) LA puu Blamo
[Animal(F(x)) A —Loves(x,F(x))] v Loves(G(x),x)

[Animak K X)) v Loves(G(X),X)] A [=Loves(x,H X)) v Loves(G(X),X)]
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- Missilefx) v o Owns{Nomo,x) v SellsiWest,x Noro ) | - Sellsi West M 1,z) v - Hostile(z)
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MizsilefM 1) | - MissilelM 1) v 0 OunsiNoro M) v — Hosnlei Noro) |

Chrrisi Moro M) - CwasiNoro, MI) v — Hostile{Nono)

I

- Enemivix,America) v Hostilefx) -1 Hostilel Voo )

T

Ereriv Noro, America) | Enemw Nono America )
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