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Some examples of how to do arithmetic
in Prolog:

?-Yis 242.

Y=4

?-5is 3+3.

no

?-Zis45+(3.9/21).

Z=6.3571428




[image: image5.png]Arithmetic

The built-in predicateis takes an arithmetic
expressionon its right, evaluates it, and unifies
the result withits argument on the left.

The simplest expression consist of just a number,
for example:

?-Xis 2.

Prolog does not solve for unknowns on the right
side of is:

2-5is2+X. % wrong!
Instantiation error
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Table 1.0: FUNCTORS THATCAN BE USED IN EVALUABLE EXPRESSIONS.

Infixoperators  +  Addition
Subtradtion
* Multiplication
/' Floating-point division

/' Integer division
mod Modulo
Functions  abs() Absolute value
sqrt() Square root
1og() Logarithma, base e
exp() Antilogarithma, base e

floor() Largestinteger <argument
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The precedence of operators is about
the same as in other programming
languages:
S + -
(Where precedences are equal,
operations are performed from left to right)

Thus, 4+3*2+5 is equivalentto (4+(3%2))+5.
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Table 2.0: BUILT-IN PREDICATES THAT EVALUATE
EXPRESSIONS.

Evaluates Expr and unifies result with R

Succeeds if results of both expressions are
equal

Succeeds if results of both expressions are
not equal

Exprl>Expr2  Succeeds if Exprl> Expr2
Expri<Expr2  Succeeds if Exprl < Expr2
Expri>=Expr2  Succeeds if Exprl>Expr2
Exprl=<Expr2 __Succeeds if Exprl <Expr2
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Constructing Expressions

Distinguish clearly between:

Execution

takes an expression (on the right),
evaluates it, and unifies the result
with its argumenton the left

‘evaluates two expressions and
compares the results

unifies two terms (which need not
be expressions and, if expressions,
will not be evaluated).
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Table 3.0: Example of expressions

% Evaluate 2+3,unify resultwith X

%% Evaluate 4+1 and 2+3,compare results

% Unify X with the expression 2¢3

% Unify X with 1 and fail tomatch

p(L2)=p(L.D).
% Unify Xwith 42nd Y vith 3

2% Unify Y with p(3,X) having uninstantiated X

% Unify X and Y vith 1

% Uniy X with q(x3.3)

The othes comparisons, <, , = and>=, work just ke =i= except that they perform different tests.
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A, Explain which of the following queries succeed, fail, or
raise error conditions, and why:

. 2-5i82+3.

O ONSUR LN
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Exercise:

B. Try each of the following queries and
explain the results you get:

1.2- 4is sqrt(16)

2.2-2.0is sqrt(4.0).

3.2-11.0 is sqrt(121.0).
4.2-05is0.1+0.1+0.1+0.1.
5.2-0.2*100==2*10.
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When we use expressions in Prolog, we are mixing, styles
of encoding knowledge. For example, from a logical point
of view, “sum” and “product” are relations between
numbers, just as “father” and “mother” are relations
between people. From a logical point of view, instead of
?2-Xis 2+ 3*4+5.
we can write
2-product(3,4,P), sum(2,BS),
sum(S,5,X).

assuming there are predicates product/3 and
sum/3 defined in the knowledge base.
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Exercise & Discussion:

A. Define predicates product/3 thataccepts three
argumen B ttive arpirmentsarat nEnHIINN

multiply with and the third argumentis a variable
T (51 the prodad of the firstiod!
arguments.

B. Define predicates sum/3 that accepts three
arguments: first two arguments are the numbers to

Sum up and the third argumentis a variable that is
used to bind the total of the first two arguments.

C. Define a predicate even_integer/1,so queries will
have the following returms.

2- even_integer(2).

yes

2- even_integer(5).

no e
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go:-
T=0,
‘Write(‘enter a number: *),read(N),
T=T+N,
‘Write(‘enter a number: *),read(N),
T=T+N,
‘Write(‘totalis: *),write(T),nl.
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go:-

T=0,

‘Write(‘enter a number: *),read(N1),

T1 is T+N1,

‘Write(‘enter a number: *),read(N2),

T2 is T1+N2,

‘Write(‘totalis: *),write(T2),nl.
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[image: image24.png]ager:-pupil(X,9),write(X).
agez:-
pupil(X,9),write(X),nl fail.

ages:-
pupil(X,9),male(X),write(X)
,nl fail.

A




[image: image25.png]«ig list_planes eutssact s
A0 & ySal slewly AaSB Actdal

(harrier)

(hurricane)

(comet)

(dakota)




[image: image26.png]list_planes:-
plane(P),write(P),nl,fail.

list_planes.
Plane(harrier).
plane(hurricane).
plane(comet).
plane(dakota).
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write('enter the no'),nl,
read(X),fact(X,F),

write('the factorial="),write(F).
fact(1,1).

fact(N,F1):-Mis N-1,fact(M,F2),F1 is
N*F2.
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