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FORM 5 PASCAL PROGRAMMING
Unit 9: Subprogram (Il) - Function

March, 01

9.1

9.2

FUNCTIONS VS. PROCEDURES

B Function isthe other type of subprogram, other than procedure. Structurally both
function and procedure are similar . However, user-defined function have the
following distinct features:

a A datatype of afunction result must be included in the function header;
a Atleast one statement in the function must assign avalue to the function name;
a function is used when only ONE VALUE isto be returned.

TYPES OF FUNCTION

B In PASCAL, functions are divided into 2 main categories :

Built-in (or Standard) Functions
are system devel oped which can be called directly in any PASCAL program.

User-Defined Functions
are declared in the program similar to that of a procedure and can only be
referenced within the program itself.

9.3 COMMON BUILT-IN FUNCTIONS

9.3.1 SQR(X)

B SQOR function is used to calculate the square of a given number X.

B Example: Find the difference of the squares of two numbers where the numbers
are input from the keyboard.

program DI FF2SQR (i nput, output);
var
Numl, Nun® : real;

begi n
wite ( 'Please input two nunbers : ' );
readln ( Nuni, Nun® );
witeln ( 'The difference of the squares of two nunber is : ' );
wite ( SQR(Numl) - SQR(NunR):7:2 )
end.
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9.3.2

9.3.3

9.34

SQRT(X)
B SORT function returns the square root of a given number X, which must be
greater than or equal to O.
B Example :Find the value of a number raised to the power 1.5 which isinput
from the keyboard.
program POMNER ( input, output );
var
Num Nunl5 : real;
begi n
wite ( 'Please input a nunber : ' );
readln ( Num);
Nunl5 ;= SQRT( Num* Num* Num);
wite ( 'The nunber raised to the power 1.5 ');
witeln ( "is : ', Numl5:10:2)
end.
TRUNC(x)
B TRUNC function is used to truncate the decimal part of x and return awhole
number which isless than or equa to x.
B Example :Program segment that truncates the number 3.88 to 3 and printsit out.
witeln ( TRUNC(3.88) ) ;
ROUND(x)

B ROUND function is used to round off the argument x to the nearest integer.

B Example :Program segment that round the number 3.88 and printsit out.

witeln ( round(3.88) ) ;
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9.3.5 ABS(x)
B ABSfunction returns the absolute value of the numeric expression x.
B Example:

witeln (3 - 18);
witeln (ABS(3 - 18));

9.3.6 SIN(X)

B SIN function computes the sine of an angle in radians. x can be a numeric
constant or a numeric expression. When x isin degree, we can convert x into

radian by multiplying p/180.
B Example :Program segment which prints different values of sine.

0. 18;
= 1.414;
witeln ( SIN( 1.5 ) );

witeln ( SIN( 90 * 3.1416 / 180 ):5:2 );

witeln ( SINN X +Y* 2));

X :
Y :

9.3.7 COS(X)

B COS function computes the cosine of an angle in radians. X can be anumeric
constant or a numeric expression. When x isin degree, we can convert x into
radian by multiplying p/180.

B Example :Program segment which prints different values of cosine.

var
Degree, Radian : real;
begin
witeln ( 2 * COS( 0.4 ) );
Degree : = 180;
Radi an : = Degree * 3.141593 / 180;

wite ( COS(Radian):5:2)
end.
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9.3.8 LN(x)

9.3.9

witeln (
witeln ( LN
witeln (
witeln (

LN computes the natural logarithm of x (in base e, where e = 2.718... ).x must
be a positive number which can be a numeric constant or a numeric expression.

Example :Program segment that prints different values of natural logarithm.

LN( 2.71828 ):5:2 );
99 ) );
LN( 1 ):5:2
4 + 2/

)
LN( 3) )

RANDOM

RANDOM(function returns a random number greater than or equal
to zero and lessthan 1. (i.e. 0 £ random number < 1);

RANDOM X) returnsan integer greater than or equal to zero and less than x
(i.e. 0 £ random number < X );

The standard procedure r andom ze should be called before calling the
functions.

Example :1llustration of the functions RANDOM x) and RANDOM

pr ogr am Randonfuncti on;

var
| : integer;
begi n
randomi ze;
for I :=1to 3 do The expression
wite ( RANDOM 10:6 ); TRUNC( 6 * RANDOM ) has the same effect
witeln: as the expression RANDOM(6).
for 1 :=1to 3 do

wite ( TRUNC(6* RANDOM +1:10 );
witeln;
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9.3.10PRED(y)
B PRED function returns the predecessor of y (if it exist).

9.3.11SUCC(y)
B SUCC function returns the successor of y (if it exist).

B Example:To illustrate the functions PRED and SUCC.

Witeln (PRED('b'):5, SUCC('b'):5);
witeln (PRED('B ):5, SUCC('B):5);
witeln (PRED(100):5, SUCC(100):5);
witeln (PRED(-1):5, SUCC(-1):5);

9.4 USER-DEFINED FUNCTIONS

B Often, the function provided in PASCAL are not sufficient for solving a particular
problem. We may hope to write our own functions,

B Syntax:

Function ldentifier (Formal Parameter List) : Return Data-Type;

var
: {l ocal decl aration section}

begi n
St at ement s

end;

& Function header, declarations of variables which are local to the function.

& Function executable statements which are preceded by the reserved word BEGIN and
followed by the reserved word END.

< A function should be ended with a semicolon.
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B Example :An user-defined function TAN which computes the tangent of an angle X in
radian.

FUNCTION TAN( X : real ) : real;
begi n

TAN := SIN(X) / COS(X)
end;

B Example :An user-defined function AS which computes the summation of aA.P.ton

terms using the formula AS:%(2a+ (N - d).

FUNCTION AS(a,d:real; Ninteger ) : real;
begi n

AS = (2*a+(N-1)*d)*N 2
end;

B Example:A program contains afunction Cal cul at eCube which computes the cube of
an integer X.

pr ogram Cal cul at eCube;
var X . integer;

function CubeOf( X : integer ) : integer;

{ I'nput : an integer X
Return : the cube of X via CubeO" }
begin
Cubed = X * X * X
end;
begi n
X :1=3;
witeln( 'The cube of Xis ', CQubeO( X) )
end.

end of unit 9
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