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likes( X , ahmad).

Ll 1) sle gl 7 sl o) (O sSad deal cany 9 Ja G ol e Wl 13) Al o2a i g

likes(rami,ahmad).

s 0 (S
Yes
1z ool dad L b ¢ A data types wililbll g1 .5
1. integer
2. real

3. character

4. string ‘sami’
5. symbol sami
:(operators) <klxall 6
1- Arthmatic: + , -, * ,div , mod
2- Relational: = , > , < , >= , <=, <>

3- Logical: 1. and ,
2. or

3. nhot



:(Structure) «SI Al 7
21l s el 8« (Compound Predicate)oS sall viwdls Liadl (avs 5 ¢ (Structure) wuS il
)

predicate ( argumentl , argument2, ....).

(variable) e ) ((constant ) Wl o5Ss of oSer (Argumentl ) Js¥1 dabaal) Cus

-

A (Sl i s AW A8 (structure ) WSl (clause ) 3oke

like (ahmad , sami).
point (X ,y,z).

owned ( ahmad, book ( X , author (‘Mc Craw Hill"))).

Pl S aa s JU JE 5 (O )e( And ) Ailaial) clalaal) o S 5l (g sing o (S
(and) ¢l () dalaal

likes (ahmad , sami) , like ( rami , sami) .

'é)\_.uj\%gicd\}.ﬂ\L}adjﬁ“M\&%M\Bmﬁgwgcjbﬂ\‘e}%d\}uﬂ s e 4
GHLal) (he d38a aa (345 L2 5 13) 5 (N0 ) AL 2 B2 5o sall Ba) e (5] pa BEY Laaa 5 13 ¢ (Y
Q3 (NO ) il o s (e (s pa 3855 Y laaa 5 138 ¢ 406 5 jladl (of ¢ SN lail) e Canlly T

(yes) <YL o,

sl i (535 LaadS (| ) 5 (0r ) delaall aladiind 48 (jlaca b il Calliall Ll

likes (ahmad , sami ) ; likes (ahmad , rami ).
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¢ A 2 jall Bl g sl all Loy 3 13)

likes (ahmad , sami ).
likes (ahmad , rami ).
likes (ahmad , omar ).
likes (ahmad , reem).

likes (ahmad , samir ).

¢ Al ) (S Ml M agany Al (alaiY) e ladiuY) Ua i 134

likes (ahmad , People_ Ahmad_Likes).

128 5 (People_Ahmad_Likes) ssia) ad slay 43 jaall 3acl8 8 Canlly & 515 5l oy sl o3 &
Jsl 2 5) Jlsadl pe 385 (3 ke 1) ddia any Ledic 5 (uNinstantiated ) s3se pe oamy suxiall

) e sled) usiall GIA i) (ol (51 ) a1 aliuls = ol 5 sl o gl (3l

) »aialls (instantiated ) exasd &5 sl of i Al 228 85 . (People_Ahmad_Likes=sami

(sami ) (<l i ¢

e Y L By o3 ) g bl Jom i S (5 55 13 3y D)) 38 e BlaY) (s i Lies oW1
! ol LS () sS GiLll )
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People_Ahmad_Like = sami
People_Ahmad_Like= rami
People_Ahmad_Like = omar

People_Ahmad_Like = reem

(IS s daill oda ) Jseasll 15 all Jads Cuas (gl

8 IV Jalaall g isall (s (380 55 5 aag Ladic 93 jle Ul (e 4 paall 5208 Jala Cand) 8 = 515 ) Ty
oo Canall @b axy Jglay 5 Addall o34 die Aadle puda 5o a5y Adal) 3 Y1 dalrall 5 diesall 5 J) )
LS A8 paall 3o l8 8 anall oy 0 ) 1385 ) gl e G 6 5T A
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s 5 o3 uriall iy 3 51 o gy Sl S ras ¢ el 1) @ilaadl ey 6 jaiall Aaall < labeal) slindy
e g Gl 5 ) seally ddga S 4

Al saclal) iy (person 2) a5 2a anil A ) & gﬂ\; (person 1) L padd o Caanl) B i 13)

brother_of (Personl , Person2):-
parent(X,Person 1),
parent(X,Person 2),
sex(Personl,male),

diff(Person 1, Person 2).

diff (X, Y):- X/==Y.

A5 G 13 (person2) (S pasill il g 5 (personl) Js¥) pasaill o sass Ll elies 134 5
oadill"F 1 ) S5 IV el ol 5 ¢ S Gadill Al s s J5Y) asill (parent)

anii il dana ol shall e 0 5 Y ST llh ) A Gadldll e Caliag 01 (adiil) @llas o L)
(X) il o J a5 Y sac ) amy L€ o5 aadl (588 3l sac ) 5 (1 oY) Ll agd oY
(Y)sall(/==) sl ¥

Mona, ) sl (Fatima) s <) (Ali) e 45 sSall 3 5u0 Lalall 4 jaall 5218 iS5 3ac ) 038 a5l
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. ¢l ( Ahmad, Mohammad , Khalid

(YIS S

parent (ali,ahmad).

parent (ali , mohammad).

parent (ali , khalid).

parent (ali , mona).

parent (fatima , mona).

parent (fatima , mohammad).

parent (fatima , khalid).

parent (fatima , ahmad).

sex (ali , male).

sex (fatima , female).

sex (mona , female).

sex (ahmad , male).

sex (mohammad , male).

sex (khalid , male).
oi@}@qgm‘w@j&m M) Jiai 8 D A8 peall Bacl8 () 55 ) G@ilaadl ol il 028
Ll 585 583 05 (Male) 52 525 (Khalid) s (Mohammad) s (Ahmad) g JS alls s (Al

e S ol o (Fatima) o) s (female) &) 4 5 (Mona) 2

G LS 4 el 3208 S 2ay 5 (female) 31 2 s(Mona) s(Mohammad) s(Khalid) s(Ahmad)
AU ) i) o)l oSy 2l

: S JIsadl ¢ S5 (Mohammad) saf (Khalid) Ja-1
brother_of(khalid , mohammad).

Yes iYL Ay S5
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.(Mohammad ¢s st ¥ Khalid ¢ ¢s)) S8 e alisg s S5 J sV 5 s

:SUIS sl (5 5Ss 5 (ahmad) 5530 aa (e -2

brother_of( X , ahmad ).

30 oS5 (brother_of ) sl ae ¢ saih (Al (Ahmad) 53] JS elasls 2 )1 ()5S Alall 038 &5
Suls
X=mohammad
X=khalid
Laa3l s (Ahmad ) 3530 aul Jiar 5315 (X) el ae 385 (Khalid) 5 (Mohammad) o JS Of 1
.(brother_of) 82c L 2 ga sall & 5ill (e alis, (seX) e 5 oY <lldg (Mona) Sy &l 4l
AV (facts) Gilaall (sl
Sami likes reading
Ahmad likes swimming
Bisan likes playing
Dima likes what Bisan likes.

ko bal Gliall ol Jid

——r L — — — ——

File Edit Browse Compile Prolog Pce Help

like_pl

likes
likes
likes
likes

sami, reading) .

ahmad, swimming) .
bisan,plaving) .

dima,¥) 1= likes(bisan,X).

e

:@UA\WMQ\JMY\QAJJG ¢) yal die o
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?-

| likes(X,Y).

X = sami,

Y = reading ;

X =ahmad,

Y = swimming ;
X = bisan,

Y = playing ;

X =dima,

Y = playing.

?- likes(ahmad,swimming).
true.

?- likes(bisan,dancing).
false.

?- likes(X,playing).

X = bhisan ;
X = dima.

:(Arithmetic Operations) 4wl ) cililaxll 9

(& A 54l (Arithmetic Operations) &l I el (o z sl sl Al Gl laca) alaase (5 5
ol s (=) Jaladl) Jans a5 53 5 (i5) Jabaall e (5 5int ol laal) Gans o LS | 1 J saal
(x = 10+20) (35 (x is 10+20) 5 sl

el [l e il
+ el 2+3 5
- c oL 3-1 2
* (2 pall 3*5 15
s sl L) s 7/4 1
mod Fassaall el AL 7 mod4 3
= (s sbusll) sl 2=2 true
= (s sbudll aae jLadl 3/==2 true
> e 1S 3>5 false
< e B 3<5 true
<= s s S o X<=y D e e
>= s sl o e S X >=y Daa e
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‘(Lists) adls&l), 10

p el Ll S s de Hla Al o oS58

[

Al i ralinll A (e A 5Kl Al 5 Gl I o Y1 eainl) (la A2 8 0S5 113
2 sl b ol AR A ey I

Al Aagall B yae ) 13)

friends([a,b,c,d e ])

friends([Head |Tail ]).

(YL z sl aad

Head =a
Tail=[b,c,d,e]

Lo 58 A8 Lyl s Alall i (o
s Ol e L Ly et ¢ z 6l pl) Axd 8 (member) A1) LUS S JU) Jaa ad
(P) & raic Jsl s (A) 0 1) (P) i@l L& (member) scac (A) sainll -]

Aaldl) Jd A peaie (IS 13 Tt (P) B | aie ()5S (A) Gl (P) & maie sl s (A) CSeal 1322
.(P)

IS o g pall AR 8 line ) (e (i€

member(A ,[A|_]).
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member(A ,[_|Y]):- member(A ,Y).

& aic Jsl s (A) il S 13 @iy (member) diaall o Cayes V) (Aaall f) saclall i
) Je (Underscore) emd s () Aedlall gua 5 038 <yl 5 ) Aailall Jod e Hhaill (jai 44l
Al

oy oo il Gk Al U3 3 ) peaie IS 1) Gisty (Member) died) Gl 4 saclal) s Ll
. (Recursive) &) Sill sac ally ens sac ) o2a 5 dailal)

2l ) daanll adadll) Jalaa .11

Gl ddae b oSy oAl g o o) g pall A 3 Claladll aal e sa(Cut Operator) adadl) Jabas
G}Sj).ﬂ e LJAL’.A{\ 128 aladiul g (1) casadll Dl Jalzall 128 Jias g (Backtracking)@\j\
Gl bee 8 gz shs ) i Ladic @l g (1) ol Jeboe 45 2 g5 (5301 LD ALl ) JLERY) s
zsd o) aie G 53 SN (e Asadiivuall Aalical) (W85 5 geali yull Aoy 33l 3 aadiivn Jalaal) 138 5 aal I
Jslall e Al Y gl S sae el o

s A Ul 33U Jalaall 138 580 a5l

s Sl sl Slesin3 g (member) Alall cpisbudl ciae Gl aladinl

member(X ,[a ,b ,c, d, €]).

r b = sl ll 2y

X=a
X=bh

X=c

X=e

: SUS (member) WAl cay j23  Jacld A adadll Jalas pddios Jglall e Sl 2aal) 138 e sl
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member(X ,[X |_]) :-L.

member(X ,[_ |Y]):- member(X ,Y).

O adly Jlusdinall) tie AMa) oda

member(X ,[a,b,c,d, e ]).

X=a: (;1;2“5 J_)l\ Qé

Canl 8 Tay Lexie Ul g ¢ adadl) Jalae (S sl 5l Ca a5V 3ac 8l (5385 vie Allall o208
add 3as) 55 ye i @\i\\zx\il\di@aﬂ\&}‘éﬁ\&md&q&cqﬁﬂwuﬂj&\)ﬂ

+( Swi-Proloq) z sl 4l Je adiai 12

CrralTTerTa T . EEWw s =

File Edit Settings Run Debug Help
Welcome to SWI-Prolog (threaded, 64 bits, version 9.0.4) k
SWI-Prolog comes with ABSOLUTELY NO WARRANTY. This is free software. il
Please run ?- license. for legal details.

For online help and background, visit https://www.swi-prolog.org
For built-in help, use ?- help(Topic). or ?- apropos(Word).

2.

Bls 0 860 == SHEEN

A el )5 5 Aady mals o i€l ] Ja
Sami is the father of Ahmad
Abed is the father of Sami

Summer is the mother of Ahmad
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father(sami,ahmad).
father(abd,sami).

mother(summer,ahmad).

[reErie e ® T e e

File Edit Settings Run Debug Help
Welcome to SWI-Prolog (threaded, 64 bits, version 9.0.4) 1

SWI-Prolog comes with ABSOLUTELY NO WARRANTY. This is free software.

Please run ?- license. for legal details.

For online help and background, visit https://www.swi-prolog.org
For built-in help, use ?- help(Topic). or ?- apropos(Word).

2.
% c:/Usersithwaib/Documents/Prolog/father.pl compiled 0.00 sec, 3 clauses
?- father(X,Y).

X = sami,

Y = ahmad ;

X = abd,

Y = sami.

?- mother(X,ahmad).
X = summer.

|

BEseeoaEs g

bl iyl e clilal) ey ¢ 2 Jl
father(sami,ahmad).
father(abed,sami).
mother(summer,ahmad).
[*father(ahmad,dima).*/
parent(P1,P2):- father(P1,P2).
parent(P1,P2) :- mother(P1,P2).
grandparent(P1,P2):- parent(P3,P2),parent(P1,P3).
ancester(P1,P2):- parent(P1,P2).
ancester(P1,P2) :- parent(P1,P3),ancester(P3,P2).

19



File Edt Settings Run Debug Help
| father(X,Y).

X = sami,

Y = ahmad ;

X = abed,

Y = sami.

?- parent(X,ahmad).
X =sami;
X = summer.

?- grandparent(X,Y).
X = abed,
Y = ahmad ,

?- ancester(X,Y).
X = sami,

Y = ahmad ;

X = abed,

Y = sami

Bl:0 8 € 0[2[=]3)]

) 5
SNl )

Aoaall ) e Jalail) S : 3 Jlka

-

o SWI-Prolog (AMD6G4, Multi-threaded, version 9.0.4)

File Edit Settings Run Debug Help

| P — ) —

?-5=4+1.
false.

|

?-5is 4+1.
true.

?-Xis 5, Yis X+2.
X=5,
Y=7

X=5,
Y =8,
Result = 13.

20

?-Xis 5, Yis X+3, Result is X+Y.
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sum(X1,X2,Result):- Result is X1+X2.
subtract(X1,X2,Result) :- Result is X1-X2.
product(X1,X2,Result) :- Result is X1*X2.
divide(X1,X2,Result) :- Result is X1/ X2.
mod(X1,X2,Result) :- Result is X1 mod X2.

File Edit Settings Run Debug Help
?-

| sum(10,20,Y).
Y = 30.

?- subtract(30,14,Y).
Y =16.

?- product(20,30,Y).
Y = 600.

?- divide(500,15,Y).
Y = 33.333333333333336.

2- mod(500,15,Y).
Y=5.

.(recursion) S elexin¥) alaaiuly (N! ) N (factorial ) sl s piae sladl = sl sl 2 Aads mali 05 Jle
ol LS 0250 e 7 5h 5y Aady mali )
fact(0,1).
fact(N,X):- N>0,
N1 is N-1,
fact(N1,X1),
X is X1*N.

21
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File Edit Settings Run Debug Help

?-fact(0,0).
false.

2-fact(0,1).
true .

2- fact(6,X).
X =720

;G.a\..'a_),d\ K¥EEY

N ) 1 e daanall SVl g sana alagy z ool 4ol i 6 Jli

segma(1,1).

segma(N,Res):- N>1,
N1 is N-1,
segma(N1,Resl),

Res is Resl + N.

i-threaded, version 9.0.4)

File Edit Settings Run Debug Help

?7- segma(5,X).
X=15,

?7- segma(10,Y).
Y =55

;G.d_'a):d\ ati

(Fibonacei ) (i sué 4alliia 8 saall sl o= ol sl o dals als 7 Jlia

0,1,1,2,3,5,8,13,21,34,55,89, 144,



fib(0,0).

fib(1,1).
fib(N,Res):- N>1,
N1 is N-1,

N2 is N-2,
fib(N1,Resl),
fib(N2,Res2) ,

Res is Resl +Res2.

;GAU_):\S\ K¥EEYS

el f 1l

File Edit Settings Run Debug Help
?-

| fib(7,X).
X=13,

2- fib(10,X).
X =55

Lo dails 8 40a8 )l il ¢ sane aladY & slsl Al mali jyr 8 JUe
sum([],0).

sum([X|T],S) :-
sum(T,S1),
SisS1+ X.

bl s
T sw M
File Edit Settings Run Debug Help
2.
| sum([1,2,3,4],10).
true.

?-sum([1,2,3,4],9).
false.

2- sum([1,2,3,4],X).
X = 10.
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reverse([],[]).
reverse([H|T],R):-
reverse(T,R1),
append(R1,[H],R).
append([],L,L).
append([H|T],L,[H|T1]):-
append(T,L,T1).

w SWI-Prolog (AMD64, Multi-threaded, version 9.0.4)

File Edit Settings Run Debug Help
?-

| reverse([1,2,3,4],X).
X=[4,3,21].

?- append([1,2,3,41,[2,3,5,6]).

false.

?- append(“ !25-3]![4!5!6]!X)'
X=[1,2,3,4,5,6].

count([],0).
count([_|T],C):-
count(T,C1),
Cis C1+1.

;G.n\j)..d\ K¥ELY
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File Edit Settings Run Debug Help

?- count([2,5,7,9],X).
X=4.

?- count([2,8,5],3).
true.

?- count([2,6,9],5).
false.

Lo daild 8 0 sa ge yualiall 13) apaail o ol g 0 Al grali ] ] Jle
roh LS 028 pa oz gl g iy il
member(X,[X|_]) .
member(X,[_H|T]) :- member(X,T).

w SWI-Prolog (AMD64, Multi-threaded, version 9.0.4)

File Edit Settings Run Debug Help

2- member(3,[4,7,8,9,3,1]).
true .

?- member(6,[7,4,9,3]).
false.

?- member(f,[r,t,5,f]).
true

Gla aall s @laaall dlee 48 a5 d0all xS Al 7 ol g Aoy mali 112 Je

s LaS o250 po g gl 5 0 Ak el il

cube :-
write("Write a number: "),
read(Number),
process(Number).

25



process(stop) :- I.
process(Number) :-
C is Number * Number * Number,
write('Cube of "),write(Number),write(": "),write(C),nl, cube.

w SWI-Prolog (AMDE4, Multi-threaded, version 9.0.4)

File Edit Settings FRun Debug Help
?- cube.

Write a number: 3.
Cube of 3: 27

Write a number: |: 4.
Cube of 4: 64

Write a number: |:

Lo Bl dabise dla¥ sl sy Aady el 13 b
circle :-
write('enter a radius of a circle:"),

read(R),

process(R).

process(stop) :- 1.
process(R):-

Ais 3.14*R*R,

write('the area of the circle of raduis = "),write(R),write(" : "),write(A),nl, circle.

File Edit Settings Run Debug Help

?- circl.

enter a radius of a circle:5.

the area of the circle of raduis =5 : 78.5
enter a radius of a circle:|: 10.

the area of the circle of raduis =10 : 314.0
enter a radius of a circle:|: 8.

the area of the circle of raduis =8 : 200.96
enter a radius of a circle:|: |

26
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circle:-
write('enter a radius '),
read(R),
compute(R).
circle.
compute(stop):- !.
compute(R):-
Ais 3.14*R*R,
write('area =),
write(A),write(R),nl,

circle.

W (A i-threa

File Edit Settings Run Debug Help

?-circle.

enter a radius 5.
area = 78.55

enter a radius |: 10.
area = 314.010

enter a radius |: 8.
area = 200.968

enter a radius |: stop

27
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Fuzzy Logic Controller gacde (slarsa) aSas alai Uil JUal) 13a 8 callall (5 5 e <o siin
Lg_icﬁj_)uéd\ug.\\jsﬂulw“ &M\hw‘)uﬁ&;uﬁ‘)mFi;ﬁbe}sﬁ

;@L‘d\ G5l cila M allaty JUial) M

& sall e (python 3.8 JUis) sl el o S 55 @
/https://www.python.org/downloads

e)S-N'—UA c\>pip install -U scikit-fuzzy Y e\ii'-'wtz‘ skfuzzy Akl dﬁ)—‘:’ b
eV A3l () Gl gl JA3 (e gl il I3 2m,
import skfuzzy as fuzz

Y DA (e e s el (el matplotlib sSe a6 ) dalsy o S @
c:\>pip install -U matplotlib

1 AU AUCial) 48 Luay o ghin

Antecednets (b AiSa A pand g AN @
BJ\T}J\ B2 INe)
ji PRYREN cJAﬂ\ :\.L.w}m Aasd -diaalall 4.9}4;.&\ =
poor, average, gOOd
ic ghdll) ddluddl o
Ji sﬁ‘&up‘zw;@w\hw\ u
poor, average, gOOd

Consequents Oshb 4iSe (& candy la Adll o
o
low, medium, high 5l 138l chu sia (pand  dadall de sandd)
oAl e
Lab jaud) (a5 jiea de ghid) Al ff saaa 3 jludl CilK 1Y o
L sie radl )l Ao sie de shiall Ll CuilS 1Y) o
sty aad) 8 A 3 ) o)) ol 3 S Ao ghaidd) Al cilK 1Y) o

ouia) Al a5 e
Al AL 3 s Hasall il Le Controller sl ¢l 3] o
Gl sin 5 yenll m
(DS Y 10 (Fxds) 10 :Ae shiall ) =
Al eliasy 5 A8 Lall SR a5 ki) e allaill Cauny s ©
(WNVsrll462 ¢l 462 =
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import numpy as np
import skfuzzy as fuzz
from skfuzzy import control as ctrl

age = ctrl.Antecedent(np.arange(0, 25, 5), 'age’)
distance = ctrl. Antecedent(np.arange(0, 250,50), 'distance’)
price = ctrl.Consequent(np.arange(0, 100, 25), 'price’)

# Auto-membership function population is possible with .automf(3, 5, or 7)

age.automf(3)
distance.automf(3)

# Custom membership functions can be built interactively with a familiar,
# Pythonic API

price['low'] = fuzz.trimf(price.universe, [0, 0, 25])
price['medium’] = fuzz.trimf(price.universe, [0, 25, 50])
price['high'] = fuzz.trimf(price.universe, [25, 50, 75])
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view() Al I 5« membership functiom saiiall lall JS& e ¢ SUaY) el

age.view()
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i
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average
—— good

0.0

distance.view()

price.view()
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#Fuzzy rules

rulel = ctrl.Rule(age['poorT] | distance['poor’], price[high)
rule2 = ctrl.Rule(distance['average'], price['medium’])
rule3 = ctrl.Rule(distance['good"] | age['good], price['low')

A el V) OMA e el eliy/e Ll o 685 &5

pricing_ctrl = ctrl.ControlSystem([rulel, rule2, rule3])
pricing = ctrl.ControlSystemSimulation(pricing_ctrl)

ple iy AL AUl 5 35 JA (e (Gaelall Blaid) jlaus) oSaill HUail simulation sStae Jex o s 8
:compute 4l

Gl gis 52 peall  m

) yia b€ (Y1 10 rde shidl dila)l  m

pricing.input['age’] =5
pricing.input['distance’] = 10
pricing.compute()

oY) A e Al deLila cliSy
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| print (pricing.output['price']) |
46.2 Asgill oy

M eY1 YA (e Rl Rl o 1) el Sl

\ price.view(sim=pricing) ‘
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| import numpy as np \
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import skfuzzy as fuzz
from skfuzzy import control as ctrl

age = ctrl.Antecedent(np.arange(0, 25, 5), 'age’)
distance = ctrl. Antecedent(np.arange(0, 250,50), 'distance’)
price = ctrl.Consequent(np.arange(0, 100, 25), 'price’)

# Auto-membership function population is possible with .automf(3, 5, or 7)
age.automf(3)
distance.automf(3)

price['low'] = fuzz.trimf(price.universe, [0, 0, 25])
price['medium'] = fuzz.trimf(price.universe, [0, 25, 50])
price['high’] = fuzz.trimf(price.universe, [25, 50, 75])

#To help understand what the membership looks like, use the view methods.

age.view()
distance.view()
price.view()

#Fuzzy rules

rulel = ctrl.Rule(age['poor] | distance['poor’], price['high)
rule2 = ctrl.Rule(distance['average'], price['medium’])
rule3 = ctrl.Rule(distance['good"] | age['good], price['low)

#Control System Creation and Simulation
pricing_ctrl = ctrl.ControlSystem([rulel, rule2, rule3])
pricing = ctrl.ControlSystemSimulation(pricing_ctrl)

#suppose we rated the age 5 and the distance 10
pricing.input['agel = 5

pricing.input['distance] = 10

pricing.compute()

#we can view the computed result
print (pricing.output['price’])
#visualize the computed result
price.view(sim=pricing)
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