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1 Useful Links

• Course material.

• Problems set–Laboratories.

• Use: SWI-Prolog.

• SWI-Prolog – Useful material.

2 Concepts

• Logic programming

• Predicates

• Clauses

• Facts

• Rules

• Goals

• Variables

• Conjunctions

3 Prolog

– Logic programming: programs = a set of axioms; execution = a constructive
proof for a goal.

– PROgramming in LOGic.
– Declarative programming - we describe what we want to solve, not how

we want to solve (imperative programming).
– Deal with problems in terms of objects and relations between those objects.
– Use logic (first order predicate logic)
⇒ We show the relations between the objects using predicates.
– Programming ı̂n Prolog = a conversation with the interpretor:
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• declare the facts (about the objects and the relations between them),
about the facts we know that they are true. If we declare green(snow).
the interpretor it will consider true either if it not corresponds to the real
world.

Example:

mother ( john , mary ) . /∗ john ’ s mother i s mary ∗/

f a t h e r ( john , a l b e r t ) . /∗ john ’ s f a t h e r i s a l b e r t ∗/

Or we can write :

mother (mary , john ) . /∗ mary i s the mather o f john ∗/

• define the rules (head and body)

Example:

c h i l d r e n ( john , mary , doru ):−
mother ( john , mary ) ,
f a t h e r ( john , doru ) .

Or :
unc le (X,Y):−

f a t h e r (Y,X) ,
brother (Y, Z) ,
mother in law (X, Z ) .

/∗ X i s the unc le o f Y i f :
the f a t h e r o f Y i s X and
the b ro the r o f Y i s Z and
the mother in law o f X i s Z . ∗/

Or :
s on in l aw (X,Y):−

f a t h e r (Z ,Y) ,
married (X, Z ) .

s on in l aw (X,Y):−
mother (Z ,X) ,
married (Y, Z ) .

• ask the interpretor

mother (X, mary ) . /∗ Who’ s mother i s mary? ∗/

s on in l aw (X,X) . /∗ Who i s h i s own son−in−law? ∗/

unc le ( john ,X) . /∗ Who i s the unc le o f john? ∗/

– Facts + Rules︸ ︷︷ ︸
Clauses

= Database.

By defining some facts and some rules we construct (build) a model.
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Use:

• Symbolic computation;

• Artificial intelligence;

• Natural language processing, etc.

3.1 Useful commands:

• Ctrl-D or halt. – exit the interpretor.

• help(name-of-the-command).

• apropos(keyword). – displays all the predicates, functions and sections
in which exists the keyword.

• consult(file-name). or [file-name]. – for loading the database from a
file. Ex: [problem1]. or [’problem1.pl’]. We can read more files in the
same time: [problem1, problem2, problem3].

• listing. – displays the clauses from the database.

• listing(predicate). – displays al the clauses from the database which
define the adequate predicate. Similar, but for more predicates in the
same time: listing([pred1, pred2, pred3]).

• ; – For obtaining more solutions (if there are more). (repeat the searching
in order to obtain other valid solutions).

• trace. – Follow interactively each step of the execution.

3.2 Exercises:

1)

a r t i s t ( emerese ) .
a r t i s t ( den i s ) .
au s t r i an ( emerese ) .

?−aus t r i an ( emerese ) .
?− a r t i s t ( den i s ) .
?−greek ( emerese ) .

2)

ea t s ( john , f i s h ) .
ea t s ( john , p i z za ) .
ea t s (mary , p i e ) .
e a t s (mary , sandwish ) .
ea t s ( john , sweets ) .
e a t s ( v i c to r , soup ) .
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?−ea t s (mary , p i e ) .
?−ea t s ( john ,X) .
?−ea t s (X,Y) .
?−ea t s ( v i c to r , Z ) .

3) −− i n t roduce the database from ex2 .

?−ea t s ( john , f i s h ) , ea t s ( f i s h , john ) .

?−ea t s ( john ,X) , ea t s (mary ,X) .

?−ea t s ( john ,X) , ea t s (mary ,Y) .

4)

male ( a l b e r t ) .
male ( edward ) .
female ( a l i c e ) .
female ( v i c t o r i a ) .
parents ( edward , v i c t o r i a , a l b e r t ) .
parents ( a l i c e , v i c t o r i a , a l b e r t ) .

s i s t e r (X,Y):−
f emale (X) ,
parents (X,B,F) ,
parents (Y,B,F ) .

?− s i s t e r ( a l i c e , edward ) .
?− s i s t e r ( a l i c e ,X) .
?− s i s t e r (X,X) .
?− s i s t e r (X,Y) .

5)

l i k e s ( marian , beer ) .
l i k e s ( mariana , sweets ) .
l i k e s ( mariana , champagne ) .
l i k e s ( marian ,X) :−

l i k e s (X, champagne ) .
l i k e s ( mariana ,Y):−

l i k e s (Y, champagne ) .

?− l i k e s ( marian , mariana ) .
?− l i k e s ( marian ,X) .
?− l i k e s ( mariana ,X) .
?− l i k e s (X,X) .
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6)
Introduce in the knowledge base all you consider necessary in order to obtain

answers for the following:
– What courses has alex on tuesday?
– In which day mary has the logic programming course?
– Who has on wednesday the algebra course?
Add in the database at least one rule in order to find the answer for the

following:
– Which are the mutual courses from one day of alex and mary?

3.3 Homework: (Deadline: next lab.)

Homework 1
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