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PROLOG structure

X= integer
Y= symbol
—) T=char
B= float

gl & S Ade S Gy el
predicates Relationship

Facts and rules

CI auses like(john, books).
reading(X,Y):- person(X), journal(Y).

PROLOG_ fact

The relationship has a specific order, johns own the book, but the book dose not owns john,
and this relationship represent fact.

Example: . _ . .
“John owns the book” Relationship(object],object2)

Owns (John,book)

* rule used to describe relationship between objects.



Example: the rule” two people are sisters if they are both female and have the

same parents”

1. Tell us something about what it means to be sisters.

2. Tell us how to find if two people are sisters, simply: check to see if

They are both female have the same parents.

Sisters (X,Y)

Prolog language component _Facts

* Syntax of fact:

prolog 4xl fact i< as

1. The name of all relationship and objects must begin with a lower-case

letter, for example likes (john, mary).

2. The relationship is written first, and the objects are written separated
by commas, and enclosed by a pair of round brackets.

Like (john, mary).
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3. The full stop character " Must come at the end of fact.

. s o o ........ LJS

Relationship Representation

* TomisJohn's child )

* Ann is Tom's child

e
* John is Mark's child )
* Alice is John's child )

child(tom , john)

child(john, mark)

child(alice, john)




Prolog language component _Rules

* Rules are used when you want to say that a fact depends on a group of
other facts

1. One fact represents the head (conclusion).

2. The word if used after the head and represented as “:-*.

3. One or more fact represents the requirement (condition).
If (condition) then (conclusion)

[Conclusion: - condition]

Rule Representation

* The grandchild of a person is a child of a child of this person”

For all Xand Y, grandchild(X, Y ) if
there exists a Z such that child(X , Z) and child(Z, Y )

grandchild(X, Y ) :- child(X, Z) , child(Z, Y).
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Likes ( ali, mohamad), like ( omar, mohamad )
D inall Gl 07 LS s(or ) dalaall aladind 48 lanz sd Gudlil) bl Ll o
Likes ( ali, mohamad) ; like ( omar , mohamad )?

Likes ( ali, mohamad) | like ( omar, mohamad )?

Homework
\Every mother loves her children

" Mary is a mother and Tom is Mary's child" -«

3. Questions

Goal J) & i Jisadl

Example:

The following fact owns (mary , book).

We can ask: does mary own the book in the following manner:
Goal: Y Jgad ddy yla
Owns (mary ,book) 45y )kl 032 Goal JI A Sy gl

Prolog will search through the database you typed before, it look for
facts that match the fact in the question. bl gl 5 s b sl e e
Aaaall eals yall clanl Al (gilEal) S
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If prolog finds a fact that matches the question,
Then answer will be  Yes, otherwise the answer is No.

Variables s il e asiiass At )l 3y

If we want to get more interest information about fact or rule, we can use
variable to get more than Yes/No answer.

*variables dose not name a particular object but stand for object that we
cannot name.

*variable name must begin with capital letter. Z,X,Y,N
*using variable we can get all possible answer about a particular fact or

rule. BT I
Goal:
Owns (mary ,X) Al gy Hhall ) gad)

Answer : X= book

Example:
Fact

Like (John, mary). e
Like (john, flower). Saal)
Like (ali, mary).

Question:

1. Like (john,X)
X=mary
X = flower

2. like(K, mary)
K=john



2. Like(X, Y)

X=john Y=flower
X=john  Y=mary
X=ali Y=mary

Example:

) galaad) ¢l

Age(a,10).

Age(b,20).

Age(c,30).

Y ALY

Goal:

1.Age(a,X).
X=10

2.a0e(X,20).
X=Db

3.age(X)Y).
X=a Y=10.
X=b Y=20, o
X=c Y=30. s 5
i)
4.Age(_X). 958

X=10, X=20, X=30. ¢ ’ means don’t care

5.Age(_, ).

Answer :Yes



Q: write a program in Prolog language contains

1- Facts : ( elen and mark likes tennis, Elin and john likes football, tom likes
baseball, eric likes swimming). 6 facts
2- Rules: ( bill likes whatever tom likes)
( mark likes Activity or tom likes the same Activity)
Solution: In the editor we have to write the following code

domains

name,sport=symbol

predicates

likes(name,sport)

clauses

likes(elen,tennis).
Likes(“Elen”,football).
likes(john,football).
likes(tom,baseball).
likes(eric,swimming).
likes(mark,tennis).

likes(bill, Activity) if likes(tom, Activity).
likes(mark, Activity) :- likes(tom, Activity).

Now to run the program : use Alt+R to go to Dialog window then write
Likes(X,Y) and press inter to get the solutions contained all possible
relations

o)l aa ) G ASLal anis @l gl g 5 iy
Editor gl (e 4 iy
Dialog 428 siall milill 48 aa o zeali yull 28 4 S
Messages Jhtee sS4 a5 Lo s Liaall eUad g aUaill Jilus y 48 jelas
Trace zeebi sl 255 o) 4y o 58 o) LASY) Lgd jelay 3240
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Q: write a program in Prolog language contains

1- Facts : (Sara and jak reads book, robin and tomas reads magazine, alex
read novel, sam read poetry). 6 facts
2- Rules: ( sam read whatever alex read)
( tomas read whatever and Sara read the same)
Run the program.

Q: write a program in Prolog language contains

1- Facts : (ahmed, father of [mohmmed, ali and sama] noor is mother to the
same children). 6 facts

The relationship between mohmmed and ali [brother]

domains

namel,name2=symbol

predicates

father(namel,name?2) e s =
mother(namel,name?2) And . e
brother(namel,name2)
clauses

father (ahmed,mohmmed). Oor Lr"—’ ; L e
father (ahmed,ali).

father (ahmed,sama).

mother(noor, mohmmed).

mother(noor, ali).

mother(noor, sama).



brother (ali,Y) :- father (ahmed, Y) , mother(noor, Y).
bl 1] duiligoal (s lelee (Saall ALY AL

Q: Write a program in prolog lang. find the type of animal who can swim?
Domains
X=symbol

predicates
type(X,X)
Is_a(X,X)
lives(X,X)
can_swim(X)

clauses

Goal : can_swim(N)
N=herring
N=shark

Goal : Type(X,Y)
Goal :is_a(V,B)
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Q: write prolog program to read integer value and print it.

domains

| = integer

predicates

print.

clauses

print :- write (“please read integer number ), readint(X),
write(“you read”,X).

Goal Print.

Output:

Please read integer number 4
You read 4

Q: write prolog program that take two integer input us integer

and print the greater.

domains

I= integer

predicates

greater (1,i)

clauses

greater(X,Y):- X>Y ,write(“the greater is”,X).
greater(X,Y):- X<Y write (“ the greater is “,Y).
Goal

Greater(4,3).

Output:

The greater is 4
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Example 1: Parent and ancestor AN paddl) g aadl ) Calud) g )
(KﬁUdIiﬁyig}

/* Suppose we have a family tree like this :

alan andrea bruce betty eddie elsie fred freda

I I I I I I I I
I I I I I I I I

I I I I
clive clarissa greg greta

I I I I I

I I__| I I

I I I
dave doris henry

which is defined in Prolog by the following 3 sets of
predicates:

% parent (Parent, Child).

parent(alan, clive).
parent (andrea, clive).
parent (bruce, clarissa).
parent (betty, clarissa).
parent(clive, dave).
parent (clarissa, dave).
parent(clive, doris).
parent (clarissa, doris).
parent (eddie, gregq).
parent (elsie, gregqg).
parent (fred, greta).
parent (freda, greta).
parent (greg, henry).
parent (greta, henry).

% male (Person) .
% This Person is male.

male (alan) .
male (bruce) .
male (clive) .
male (dave) .
male (eddie) .
male (fred) .
male (gregqg) .
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male (henry) .

% female (Person) .
% This Person is female.

% married(Personl, Person2).
% Personl is married to Person2.

married(alan, andrea).
married (bruce, betty).
married(clive, clarissa).
married(eddie, elsie).
married(fred, freda).
married(greg, greta).

3 PROBLEM 1
% How do you find out if someone is the ancestor of someone
else ? x|

ancestor (A, B) :- %$ A is B's ancestor if
parent (A, B). % A is B's parent.

ancestor (A, B) :- %$ A is B's ancestor if
parent (P, B), % some person P is B's parent and
ancestor (A, P). $ A is P's ancestor.

% PROBLEM 2
% How do you find out if someone is the descendant of someone

else ? Luindl of SEEEEN e

is B's descendant if
is A's parent.
is B's descendant if

is a parent of some person P and
is P's descendant.

3 PROBLEM 3
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How do you know if someone is related to someone else ?

related (A, B) :- %$ A is related to B if
ancestor (A, B). %$ A is B's ancestor.

related (A, B) :- % A is related to B if
descendant (A, B). % A is B's descendant.

related (A, B) :- % A is related to B if
ancestor (X, A), % some person X is A's ancestor and
ancestor (X, B), % X is also B's ancestor and
A \== B. % A is not the same as B.

% There are lots of other different ways of solving this
problem.

% PROBLEM 4
% How can you decide whether two people could possibly marry,
given that
% only an unrelated male and female are allowed to do this ?
possible to marry(A, B):- ? il s
possible to marry(A, B):- $% It is possible for A to marry B if
male (A), % A is male and
female (B) , % B is female and
\+ related(A, B). % A is not related to B.

\+ means "not provable" (e.g. \+ false is always true).

O LY

% FOOTNOTE

% The symbol \== means "not the same as" (e.g. foo \== baz is
true) .

% The symbol \+ means "not provable" (e.g. \+ false is always
true) .

% The symbol _ represents an "anonymous variable" (i.e. a
variable

% for which there is no need for a particular
name) .

% Comments are on lines beginning with %

% or in sections bounded by /* and */
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The symbol

means

not the same as

\+

not provable
A5 Sy Y

\+ false is always true

read(_, )

""fanonymous variable™ (i.e. a
variable for which there is no
need for a particular name).

X Ma

Ol (e aas s

domains
X = integer

predicates
max (x,x,x)

clauses
max (X,Y,Max) :-
max (X,Y,Max) :-
Output :
Goal: max(2,3,Max)

Max=3
1l Solution

X >y,

Max = X.




Goal: max(-1,-4,Max)
Max=-1
1l Solution

(i pan

predicates
sum.
Clauses
sum: - write("inter X value "), readreal (X),
write("inter Y= wvalue "), readreal(Y),
S = X+Y,
write("Sum is = ") ,write(S).
Example:

Ay (98 dma JISAI 28 o)) Sy S s D g )l Jae i

JEN)

Circle ... C ('I'

Rectangle ... R
Triangle ..... T
Square ...... S
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Can_be(C,R). ‘

Can_be(C,S).
Can_be(R,S).
Can_be(T,R).
Can_be(T,S).
Can_be(S,R).

Can_not_be(R,C).
Can_not_be(T,C).
Can_not_be(S,C).
Can_not_be(C,T).
Can_not_be(R,T).
Can_not_be(S,T).

Robot_can_pickup1(X,Y):- Can_be(X,Y),

Robot_can_pickup2(X,Y,Z):- Can_be(X,Y), Can_be(Y,2).

17



Fill the blanks

* Tom is John's child ——) Chf’d(tom P ........)

* Annis Tom's Ch'ld 3 Chl;ld( ........ ’ tom)

* John is Mark's child === | ... (john, ......... )

* Alice is John's child omsssy | .

* Is Ann a child of Tom? — child(ann, tom)

* Who is a grandchild of Ann?  ms===b | 5 rgndchild(X, ann)
* Whose grandchild is Tom? ) ?

* Who is a grandchild of whom? ) 5

child(ann, tom)

* Since there are no variables in the first goal the answer is simply

(yes )
N~
grandchild(X, ann)

* Since the program contains no information about grandchildren of

Ann the answer to the second goal is / “\\
No

.‘\\\ /
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grandchild(tom, X)

* Since Tom is the grandchild of Mark the answer is

/-

v ™
L X = mark Y,

~. _
~— -

grandchild(X, Y)

* The final goal yields three answers:

X= tom Y = mark
/- N

/. X=aliceY=mark
. X=annY=john '

\ child(alice, john) /

Q: write a prolog program to define the flowing idea .......
* |[f someone want to buy a car how to represent this
relationship, use the

flowing facts :

eKellly is a person

eJudy is a person

eMercedes is a car

eBenzisacar

eKelly like B enz

eJudy likes pizza

epizza for sale

e Mercedes for sale

*Benz for sale

Domins
X=symbol
predicates
can_buy(X, X)
person(X)
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car(X)

likes(X, X)
for_sale(X)

clauses

can_buy(X, Y) :- person(X), car(Y), likes(X, Y), for_sale(Y).
person(kelly).
person(judy).
car(mercedes).
car(benz).
likes(kelly, benz).
likes(judy, pizza).
for_sale(pizza).
for_sale(mercedes).
for_sale(benz).

GUlataY) (e
* Q1l: write a complete Prolog program contains the following facts
{ dgree_exam1(alex, 59), dgree_examl(sara, 91), dgree_examl(john, 42), }
predicates
dgree_examl(symbol,integer)
clauses
dgree_examl(alex, 59).
dgree_examl(sara, 91).
dgree_examl(john, 42).

* 1:convert the following sentence to prolog language " Anyone like to read
magazine ”
Like_to_read(X,magazen).

* 2: convert the following sentence from prolog language to human
language { grandchild("Alexendar", ann) }

* Alexendar is a grandchild of ann

3: possible_to_marry(A, B):- male(A), female(B), \+ related(A, B).

* thisruleis >>>

* Correct

* Incorrect
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