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Max between Two Numbers:

b O max J) e gl Jaria

CH#L o
max (X, y)
{
if (x >=y)
return x;
else
return y;
h

Two Rules Jarigd If.. Else Statementsilgde g sl sl o g Sl 0 gealipll Jaad cpajgle
Max number J) A2 5 45Ul false coa g 33a) g o Matching Jas s (pany glasyy
613 W2 Max number J! <sli Value J¥ Return Value Jilgda g slgl) las

.Output a5 Input ¢l ¢3 arguments Y22 Rule Js

Predicates
nondeterm max (integer, integer, integer).
OE) A Jaad 2 Max Jera olés nondeterm cubag
:Rule J
Clauses
max X, Y, Z):-
X>=Y,Z=X.
Lad b a5 7 J)s Binded sisss Wb input J X, Y df d) o s3a df 38a 038 (53
Aad AU L sl J oY) & Free A8 Qutput JI
7= Xoay M 3G dda(= 60 Y ¢e 8t X o)) True o Yo X ¢ Comparison Jeu
Assignment, Comparison ufials Jegzzslsud &' ="' Equality J' Operator
(X J) dad 2alia 7 J)) 2 Willa & 55 binded Ul free )3 Variables J) ! Assignment
2 4ala Assign (A Ui free (i) o gl

Yes or No gas 2 Al iy binded ¢i¥) # Comparison



448 Rule J)

max X, Y, Z) :-
X<Y,Z=Y.

Y J 4B Z ) s 383 Conditiond) & «asd I o) ) (udi Ui

Goal
max (5, 7, What).

Max Jsl &« Matching Jet

X=5
Y=7
Z = What

Max &« Matching Jaw i 9 Backtrack s JeS# (is (False ) @iaiia (i (X >=Y)

-

Al
X=5
Y=7
7 = What

Assignment Jaxy izg) Max Js/ A 18 A & New Variables Js+ Max 6 AX, Y, Z
(U S 08 lde ipaa Ga Variable J
Z =Y dig JaSgd True ga b 9 4isiia (X <Y)

So,Z="17

What = 7 (final solution).




Second Way to do The Max Program:

A3l Max J Comparison J) Jedigh <ié W malidl Time Decrease ¢ crids

EE
max X, Y, Z) :-
Z=Y.
Final Sol.:
What =7
Al Ml aiiatia Max Jol
P L ol G
Goal
max (7, 5, What).
Final Sol.:
What =7
What =5
S 4l 2 Jgla
&b @) Condition J) Max g & Jaa Wl
What =7
a9 45l Max Jaas Backtrack cusaes
What =5

15aa) 5 dad aa g If.. else=S Jaidy Al Ua) ca (e lagd g
Lld dala sl Laie Backtracking J) i s W) o slesty 1) JS Cut (1) Weand Aala 355
.Backtracking Jilglazisa
:Max sl & Cut J) 2930 W
Max X, Y, Z):-

X>=Y,!,Z=X.



Final Sol.:
What = 7 (only)
tdan N 4y
Cut J' & Backtracking Jaw 4 Z = 7 Jls < Condition J) &1y Matching Jes L a2
Al Max (8 GilaSa g i gb 4alad
Cilaria g ey A1 JS g 01 5ke 081 el Lgdany Bty Lagla Lany A8 True g Lagla 1)

elé U Backtrack

Third Way (Last) to do The Max Program:

max X, Y, X) :-
X>=Y,!
fUA Juas Al 4

H X AUy (Binded) input J 23l X Jgb ¢ ¢l agild Variables AU | gilsle Ju

.(Free) output

Rule J) 40y & Js¥ (X output o X input) Assignment J) s sa<8

Backtracking Jewt (fag cida 1 J) 2 True g 19 Condition & Checking ¢

Max &

‘Max A6
max (X, Y, Y).

.Y output ¢ Y input ..Assign ¢* ¢2 Ruled! (& Jauala Joi (358 M 2Dl (i ciles

¢l Wale Jary i X JI glée Error(Unused variable X) s o3 Rule JI ciles

I o4l Sal Rule J) gl Body J) Operations(checking, assignment, ..etc)

giad
max (_, Y, Y).

Ala Jaidun 018 g alS 4%ad 03 Variable Jb daigs (e ) Wlisa underscore J!




Goal
max (5, 7, What).
Final Sol.:
What = 7 (only)
X J) gy Cut ATrue gau 8 Check ¢ ¢y Assignment dany (A5 Max b (i 19
23 Y J g2 ny 4l Backtrack & False g2 Condition d) 819
Example:
Predicates
nondeterm car (symbol, symbol, integer).
nondeterm color (symbol, symbol).

nondeterm buy (symbol, integer).

Clauses

car (opel, black, 30000).

car (fiat, green, 20000).

car (mercedes, green, 40000).

car (honda, red, 25000).

color (red, nice).
color (green, nice).

color (black, wonderful).

buy (M, P) :-
car (M, C, P),
color (C, nice),

P <= 25000.



buy (M, P) :-
car (M, C, P),

color (c, wonderful).

Goal
buy (What, Price).
51 <25000 s sbews 9 ¢ JBi 3aa) g JS! Price Jly Nice pged U Cars J) JS Jse Goal J) La

.Wonderful 4 ¢ Car J)

‘Tracing s
What =M
Price =P
(Facts J) JS g« Matching) :3s¥) Buy 2 (ida
car (M, C, P)
M = opel
C = black
P =3000
:Sub-goal J (g
color (C, nice)

.Match <& (éa Nice

Backtrack (All variables become free again)

:Fact A4
M = fiat
C = green
P =20000

color (C, nice) (Matched)

P <= 25000 (Matched)



First Sol.:

What = fiat, Price = 20000

Backtrack (All variables become free)
M = Mercedes

C = green

P = 40000

color (C, nice) (Matched)

P <= 25000 (not Matched)

Backtrack (All variables become free)
M = honda

C=red

P = 25000

color (C, nice) (Matched)

P <= 25000 (Matched)

Second Sol.:
What = honda, Price = 25000

Buy Jsls Facts J) dS ga Matching Jes oas

Al Buy A Qhad
buy (M, P) :-
car (M, C, P), color (C, wonderful).
18 A i Matching Jaria a
What = opel
Price = 30000
I0pel &= £ Black ¢isias Black e £ Wonderful Gisie (lis

8



Final Sol.:
What = fiat, Price = 20000
What = honda, Price = 25000

What = opel, Price = 3000

Additional Explanation

10 8 e IS T 1 08

car (M, C, P)
:al Match ¢ 9
P <= 25000
109l e lam s Backtrack = Fact J) galise s
car M, C, P)
iy A
a9 4l Buy J zsss Buy = Backtrack = Facts J) JS galdy Wiy
Notes:
038 Will s Buy Jg b < <o ol
buy (M, P) :-
L
car (M, C, P),

color (C, nice),
P <=25000.
4y A pata g2 1))
:&e Facts J) s Matching Jexs Le 22y o) yiia
car (M, C, P),

color (C, nice),



P <= 25000.

Buy A (g iy Juaingd 1) B Buy AU zoe oW Backtracking das 2

Y Adgh
Final Sol.:
What = fiat, Price = 20000
What = honda, Price = 25000
1038 gk ol
buy M, P) :-
car (M, C, P),
L
color (C, nice),
P <= 25000.
Ba Jgl

M = opel, C = black, P = 30000
Facts J) Jasa ¥ .o | Ba Backtracking et <Nice g« Match<s Gis black J@

Al Buy Jd zoos Y

Final Sol.:
No solution.
Matchew cils ¢lée «Solution cath cils Facts J) s 8 8aal g Jg @il Fiat ) Fact &

b (aMA L (685 Gl g Backtracking des Wiy (P <= 25000) a5 Nice




A G Sl
buy M, P) :-
car (M, C, P),
color (C, nice),

L
P <= 25000.
Backtracking Jex¢d Nice J) b Match < Giag Opel &« Matching Jara Ua
:dsh o

car (M, C, P)

Jard (028 1 J) Lae (pbiadla) Fiat 255 (P <= 25000) s Nice &« Match<a Fiat J) Fact

g | B (P <= 25000) 2= ¢» Backtracking

Final Sol.:
What = fiat, Price = 20000
b ol DSl (il
buy M, P) :-
car (M, C, P),
color (C, nice),
P <= 25000, !.

et (=S @.\9& Jidd Cut J L ) (P <= 25000) & Matching walise any Ay

Example:

Predicates

nondeterm father (symbol, symbol).
Clauses

father (ali, ahmed).

father (ali, hossam).



father (ahmed, sami).

Goal
father (X, Y), write (X, " is the father of ", Y). /Iwrite( ) == console.write( )
: a8 (g
ali is the father of ahmed X=ali, Y=ahmed
ali is the father of hossam X=ali, Y=hossam
ahmed is the father of sami X=ahmed, Y=sami
..ok X=ali, Y=ahmed ¢ajsle (e Ualy
(Arguments (i51a%54) Display Y=« Yes or No Rule Jarigh

.o« ali is the father of ahmed x> s

display :-
father X, Y),
write (X, " is the father of ", Y).
<o« One Solution g oas o3
Yes g2 Ugd Yes or No Jall g ga s cdala Yes or No Rules J) 48 glas g
Dadksl Lgsjule (ia guda i Lia g
Jerd No ga da JS 3 413568 False (No) Lagld o s 52 "fail" Lpand Busa dala ag3igh

1028 A8 Possible Solutions J! JS «uas W asd Backtrack

display :-
father (X, Y),
write (X, " is the father of ", Y), fail.
:Solutions J JS alhu
ali is the father of ahmed

ali is the father of hossam



ahmed is the father of sami

no
Ll Yes (A8 ohde dala a3 dglijsle (e Uial 539 INO 02 JS alh La 2y
Backtracking Jam W 2 Yes g Wil JS Body s ¢+ Display J 4l Rule Jaxia
e
display :-
father (X, Y),
write (X, " 1s the father of ", Y), fail.
display.
Final Sol.:

ali is the father of ahmed
ali is the father of hossam

ahmed is the father of sami

yes
190adA § N L LS Lo 4lS 62 Liles 4ud Ual
14 (%a Condtions or statements Wity cuba g Fail deaiad i of (lde
(Cut (use) 418 Wy A Skip (2 @bl No g i 3 Fail
Note

L, Jly Orsliza Semi Colon ;' J) glaS ¢ e Ua) La s ) And Wliza Comma ',' J)
o) M | ) Gy ge Gadgzge Y 8 i s (a Ao 1 Precedence

Tl (B Al Janty e S (hlaiaaiia Ua)




Recursion

Loops Jilkgda z 81903 Loop or Recursion WY Jeisn Factorial Jly Factorial Jead ¢ujsle

0!'=1 (Base step)

Recursion laxigh

n! = n (n-1)! (Recursive step)

Predicates

fact (integer, real).

Clauses

fact (0, 1) :- !

fact (N, F) :-
N1=N-1,
fact (N1, F1),

F=N*F1.

Goal

fact (3, What).

fact (0, 1) :- !

fact (N, F) :-

‘Rules J! élesad

1 058 Output ' 0 ¢S Input J) L JS Base Step ) 2
A= e 280 Fact 2 a8l s S e Recursive Step d)

1038 A

fact (N-1, F1), F=N * F1.



fact (N, F) :-

N1=N-1,
fact (N1, F1),

F=N*F1.

1038 LIS fact (N-1, F1) agdia (e g oyl o

fact (3, What).

N =3, F = What

N1=2

fact (N1, F1),

fact (2, F1)

N=2 F=F1

N1=1

fact (N1, F1),

fact (1, F1)

N=1F1=F1

N1=0

fact (0, 1) :- \.

:Tracing ixa

RSTICRTY

i) 8 (EAda (JAxia ie Fact Js) @« Matching

:Sub-goal J & il

N*Fl. el Level 1

Al B (A (JAxia ie Fact Jgf @« Matching

:Sub-goal J) & (Edla
N*F1. =) ]ecvel 2

Al B (EAta (JAxia ie Fact Jgf @« Matching

11 sy JAxaFact Jsl @ Matching

N*F1. ) [evel 3



Level 3:

N=1,F1=1

Productl = N*F1=1

Level 2:

N=2F1=1

Product2 = N* Productl = 2
Level 1:

N=3,F1=2

Product3 = N*Product2 = 6

Final Sol.:

What =6

1oAY (e il gania

(Productl == F1 to the upper-level)

(Product2 == F1 to the upper-level)

(Product3 == F)

Sdas A 4y

Function JS cwady 828 1y (Lielly Base step J dwasia 3l Function (e sail 5 ja JS Ual

4 caaii) Level Jo¥ -Base step J) gl - dilag Level AT ¢pa) qiglially G alS g Sy g alS 230G

.(3 Js¥ Function J)

U2t B age il g ol lual ety N g alSs 48 N Level J) ¢se ey A F1 J) cdisda Level 8

Nasa g say A Tevel J) el F1J) A il

.(Recursion Output) 8,28 FJ) s ol Product Jly Level AY gl Ll aal

Final Note

fact (0, 1) :- !

:Base Step J!

(N =0) 4l Fact & oidas Backtracking Jews Base Step J duass Wl e 1) Cudas

Backtracking Jaw s gich Cut J@ infinite 13Sa g AU Lgwdi & (IAS cpamyg N1 =-14



Assignment:

Use Recursion to get the power function, which takes 3 arguments:
X: Base
Y: Power
Z: Final Result

X ~ 0 =1 (Base Step)

XA"Y=X*X"Y-1) (Recursive Step)

Good Luck



