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float ,);

/’r’surﬂ (float 50

t -
o jon returns «

, float value and which takes two paramete
A ks p ters, both of which are

19 1y “H“"”.“' l‘ldt'l‘d illh‘l before the main function of the program
type= - .
| 1“‘“1 | ST . o] 1 - g

hlf I“-m“l\'l‘l' net d not have vati iable names, Instead it can contain nnly the data
-ti0
um[ . ph

i - of \'.IT'I.Ii‘Jh S.
]

(float,float)
r must match with prototype in terms of function name, return type
5. and order of arguments. ]

tion heade

mber of data type
u - ata
i ifthe function definitionis placed before the main(), then function prototyping

Otherwise; function prototype is necessary.

he func

Ih some
ot necessary:

Types of Functions

e basically tWO types of functions. They are
jbrary Functions

ser Defined Functions

Library Functions

ctions that are predefined in the header file are called library functions. The library functions
ppiled, tested, and then are included in the header file.

1ple
sin(), cos(), sqrt() etcare mathematical build in functions (or) library functions. These are
le in header file math.h.

1ple

(), stremp(), strcat(), srtcpy() etcarestring functions which are available in header file string.hj

1ple

(), scanf(), getchar(), putchar() etc.,are input/output functions available in header file stdio.h. \

n our program, we should include the corresponding
r directive. The following program

ibrary functions (or) built-in-function i
file at the top of a program using #include preprocesso

ithematical library functions.
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To demonstrate the library functio
( -

......

Explanation:

In the above progy.
sinclude<math. h> : -

pow (2, 4) results in1

» If the val
main( )

I

, Similarly sin(4) vajye will be aL]::hnis 3551;;‘::.

{ = gt ; two printf( ) statemen;s Prints the v::jutﬂzandb:
printf("\n Enter the value of X:"); respectively. s ofy,
scanf("%d", &x);

y = pow(2, Xx);
z = sin(x);

printf("\n y=Xd", y);
printf("\n z=%d", z);

| To call any function

. Specify the

function name, enclosing the arguments within parenthesis. 5
MUser Defined Functions

#includecstdio.h>

vold display();
Void main()

{

display();

y-.-
z

print

7=2

print

}

int abs(int

{

if (i
P

else

lang




hate ,ecu[iﬂn
e antl’ﬂ

ned back to the function main( ).
retul’

of program always starts from main( ). When the statement dis
| transfers to the function display( ) and the statement within
s the message "Welcome to functions”. Once the body of the fun

on we have called display() function. The statement display() in main is referred to as
main() function is referred to as calling function. The display() function is referred

play()is encountered
the display( ) will be
ction is executed, then

= abs(x);
printf("\n The absolute value of X

N
n

%d", z);

= EDSU’)J

ntf("\n The absolute value of y = %d", y);

pri

abs(int a)

if (a»9)
return(a);
else

return(- a);

// Function Prototype Declaration

the above program, abs( ) function is a user-defi
Cton i illustrated in the following statement.

" 3bs(x);

G majp

ned function which perform

ey sahl
“Value of x jg sent to the abs function which receives it in another varia
b 1 s _
fer a'i greater than zero (or) not. If it is greater than zero,

. » * n
) receives it in the variable ‘z’; Otherwise, it returns the

s a specific task. The call to the

e called‘a’. The_ abs function checks

then
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ing code
r the following cod
e

void mai"()
{ s
int 1: j
for(i=1;1¢=5; 1++)
{ -
! display();

display(y
/ :

printf(
}

"Hello\n").

ion main(), the statement display() is called in the for loop. The function display(] ; |
In function m ) ; 2
times by displaying the message "Hello". e

Example 4

—

Consider the following code.

void main() MSc()

} }

The main( ) function calls MSc

prints the message "Hello" and contro] js

() function; t

Consider the following code
void main()
{
Printf("What is youp name?\n");
ﬁnd_name()j
printf("Good Name!\n");
}
ﬁnd_name()
{
printf( my Name jg SNIGDHA\n");
}

Explanation

As we know Program exe
by printing the
ﬁnd_name( ) pri

cution he
message is “wp
nts the message
€xecutes the |ast printf() function

Bins wi

{ /{ /{
MSc( ), BSc( );

transferred back to BSc() and BSc() to MSc(
function; and finally Program terminates.

at is yoyp Name?”
"My name is SNIGD]
and it prints "Good

______'__———___
BSc() PUC()
PUC( ), printf("Hello");
} }
he MSc( ) calls BSc

What is your name?

My name is SNIGDHA
Good name!

h Main(), The firg

B ]rl tf[)
“d"lhon callg g, . o Cmeng Mmain
1A ang returns ion C:
n

- L} e
dime"| ang pl’ﬁgra C
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aries of Funct ion
gV
(e n \\l'..\l-\ul_]ll\‘ll'.l(“-“l.\'ll'l"I("l.J'll‘l“l',"lll'll”llf'l.-l“ll after executing the

s a value to the calling function But depending on the programming
or) returning value may be missing or it may have both. Depending

\ s b L
_ ecent or not and whether a value Is returned or not, functions can be

suments and no returning value.

sut no returning value.

yents |

a Wit

K ..
b
i

- arguments and returning value.
_.rguments and returning value.
T W LY N ]

ction with no arguments and no returning value

Fun
- .t contain any formal parameters and it does not return any value to the

s NC

-non aoc
yn which does not return any value is nothing but void functions.

et o S
R

Anv functc

void sum()

------

int X =10, Y = 20, Z;
Z=X+Y;
printf(“%d”, Z)3

No return value

T

) function does not receive any values from main( ). And also, it does not return any value

in( ).
Function with arguments but no retu

en calling function and called function. That is,
but it does not send any value back to the

rning value

pthing but one-way communication betwe
ction receives the values from the calling function

ction.

le

<stdio.h>
(int a, int b); void sum(int a, int b)

{
TnEec
Lx=10, y = 20 c=a+b;
a(x, y); printf("“sum = %d", c)}
. :
|
v }

With arguments No return value




chniqu®* nts X l
ving T o ) with two arpuments x and y. The Valueg ¢
called in e ynd b respes tively. The sum(’) Performg Ran“

ol in a . TR
; I inted in sum( ) function itself. dithnq"-:.\

5 s E ﬂ.lua .
]p;ull'll nt: anc l('t.l"! g av
W L[ n 1in
A Ith 1

Functio! . values to the called function b
Joes not send any value ication b b Calleq fung
se, calling functio? . This is also one-way communication betweep Cal"ngf g,
In th1S &5 e calling function: Nt
the ",Irllt" o el n,
-tion i S T
alled functi® st /,_\
) Hincludwatdlo.h) 1nt’ sum() _i
_ int sum(); { '
! main() int a = 18, b = 29, .
] ]
{ c=3a+b;
‘ int Z; return(c);
:ND ar‘gUME‘ﬁtS 4’_—'l_|
| 7 = SUﬂ'l( );
. y Return
‘ printf(“sum = %d”, 2); } Value
} is ust

. - s ______-_‘__'\\_
In the above example, sum() function is called in main() without any arguments. The sy, funey, y 1%
n - X

in c. value of c is retur :
performs addition of a and b, and stores the.result ine The i ned FJaCk 10 the gy, is uS
and it is stored in variable z. The value of (i.e., 30) is printed in the main() function. w
This code is considered as two-way communication between calling the called functions. Thegaly | which act
function sends the values to the called function and in turn called function also returns the valie | 1. Ca
the calling function. 1. Ca
#includecstdio. h / b
. | , al
int sum(int a, int b); . int sum(int a, int b) f
main '
() {
{ .
int c
int)(=19,t(=29 -
With arguments i €C=a+b; ;
:Tum(xl Yy return(c);
pr'iﬂtf{"sum = %q» ;
s} Return value 2

() function calls th
ithag
returned hack ¢, the

€ sum()
nd b respectively, Th
o . main() functi

(ie, 30) s Printed jp, the mainc(t;m‘ 5

function by sending the values of X and Y and the S@
e 3 .
m:.ddltlon of a and b is performed i sumo and rgsultfi
i A )
n() function receives the returned value in The

.



M ("n“
be presentin the funct §
jon call has to wction, for it to call another fi
mction. A funeti
on

funct . -
patd sl | 1ion foll wed by a lis :
s (0] ¢ alled unctiol owed by a list ol actual arguments i
fname ' S in a pair of parenth
50 esis.

"““l jon

of funt tion ¢ all is
X _—

Function-name (actual arguments list);

___ Function call

)
y)isa function call which supplies values to called function and do not receive a value ¥

m(X:) .
om the called function.

= Sle(r\'ﬂ )")

tocalla function that receive values and returns a value. The return value will b =
i
i‘

s used

fumn( );
sused to call a function which neither receives values nor returna value. -_
i

g = sum();
\

is used to call a function which does not receive any values but returns a value.

Passing parameters to the ¢

1 alled function 3%1
{l

esent in the function call is called as actual arguments. There are two ways in
passed to the called functions.
2. Call by reference

guments pr
actual arguments are

Call by value

call by value:
constants, or expressions.
are transferred to the called func

function.
sum(X, Y); J

sum(10, 20);
Any modification made to the received values in the called function can only be seen in that
in the calling function.

function and these modifications can not seen
. Call by reference: Call by reference involves passing memory addresses of the actual
arguments to the called function rather than passing their values. In this case, modification

of received values in the called function can be seen in the calling function.

sum(&X, &Y); J

sum(X, &Y);

In call by value, the actual parameters will be in the form of variables,
In this, only the values of actual arguments of the function call
tion. That is, it passes the values of the arguments to the




They are
2. Formal arguments/par,

_ et

jated with an"Ct”"1ca”iSreﬁ

a function call to the caljeq ¢

ers,

rr

Unq. ]
37__ 1

"kx and Y are actual B
r'gumentsw

argumﬁ'nts
|

———— —— ith called fUNCHAT
e arguments assoC ith called |
rguments associated w functions are refomag

ts: The al gL
nents/parameters. That is, the arguments specified in the function 'nw'

2 JL[ & n --
mal arg guments. The arguments that can have the copy or the refere,

|led formal arguments.

Actual

¥ Formal argumen

for
nothing but a formal ar,

actual arguments are ca

Any number of arguments can be
the actual and formal parameters must be same.

-
-

order, and number of

Formal arguments

[l

void sum(int a, int b)
{

inthicy

c=a+b;

printf("sum = %d", c);
J

-
Form: - :
¥ al arguments (or) parameters can also declared as shown below.

void SUm(aJI b:]
int a, b;

{ 3

int [
c d + bj
ppintf("SUm

%d", c);

.
drguments cap be
ber of the

-
- f'm‘,«' HUmhL_r of
order, ang nym,

actual Passed to a function being called. However
and forma] parameter must be same.

passed to a function being called. However, the,
thetyy

theti"

int maximum(
int maximum
numpers
However, nor
three numbe
0f 20 numbe
\.';[Ti&me \Dn;

aTgumentS {




lﬁl‘lﬂlmum

ble Lenﬂth Argument List
rarif
1t o jefine OU* own functions, passing arguments to a function, returning v
d'ﬂfll [“]L: cection, W¢ will discuss something interesting about passing :.u\llln'l'llmlll‘ ';"‘” »
1 variable leng
lll[]lll“” ength
o et 8 function usually takes a fixed number of arguments and their data type is als
“'\ﬁ1h““1“1” declaration. In such x\1jlarﬁ1a,\vv are aware ol lh|~|1H|H1uq'|ul.upu|;1:n7:
red If:_w.“uw we may come across a situation, when we want to have a function M-]i{ ; 1
;]l qumber ot ! guments ‘"-‘*lf\'-t’l lfl' predefined number of arguments. The C |n;:.-,r.mm:n.::-
, for this situation and we are allowed to define a function which ¢ u:.

1 11‘L1\'|11L‘_~G 4 solutiol
age :

£, riable pumbe! of pa
1L yalie l . ..
ell known example would be printf and scanf functions. We have seen that functions like

scanf()

. rameters based on our requirement,

st W - of
accept any pumber of arguments passed.

print;(--pmgrammmg in C"); // Single argument

("Max number is %d", max); // Two arguments

printf
%d-%d-%d", @3, 02, 2022); // Four arguments

printf(”Date is

vorks for n number of arguments, but how it works?

pnntfm' scanf function \
us consider that we want to write a function to find maximum number from set of numbers. We
|end up with function declaration as shown in the below example.

Example

+ paximum(int nl, // Find maximum between three numbers

int n2, int n3);
int n5); // Find maximum between five

¢ maximum(int nl, int n2, int n3, int n4,

mbers

case. First function will find maximum of

ation is suitable for the
ers. What if we need to find maximum

 wever none of the above declar
e numbers similarly second will find maximum of five numb

20 numbers. For such scenario, we us¢ variable length arguments in a function.
amming construct that allows programmers {0 pass i number of

guments to a function. We can also call variable length argument as var-args.
II

riable length arguments is a progr

Syntax

return_type function_name(int num, «.+)3

return_type: Specify function return type.
\
function_name : Name of the function.
1

r of variable length arguments passed.

int num: int num specify numbe
eady to acceptn number of arguments.

cify that the functionisT
-

Ellipsis symbol ... :Spe




pehniques
alving Tec

lam 5S¢

m e

- - : )
ax(int num,

15 2,93);
F.".«}I{Bs 1, 4 6} |
- wigyid, 05, F] i y
max((fé lf 2? 3, 4, 3, 6, 7, 8, 9, 10);
max ] T
}

"
4

el
= ra ~ jument as e”1 SES, IE thr93 j 4 v Ll
ild be noted that the function IT]BKU J'I:!S Its I&bt dl gum P ] " {) <
s k 111 =% rt a - - 3 I
g J 2 H|'p5(_‘\‘i"§'1f‘.'.-’{i)-’5 dal “It K'brf”(,h 1&’\”“ t‘p QSE]’]I 0 F: | ]]lim e
E ot ore the e SIS« I I ”Iel L di
one just bef re b

passed.

T vari a8
ariable BUmey,

Macros used in Variable Length Arguments:

3
i

To use variable length arguments functionality, we

need to make yse of stda
provides the functions

unctionality o

rg.h header "l
ill use following macros definitions,

fvariable arguments,T, implepe.,
var-args in our program we w
4 va ljst - Data type to define a va_list type variable.

4 va_start - Used to inijtj

alize va_list type variable,
4 va_arg

- Retrieves next vajye from the va Jjst type variabje.
4 va_end - Release memory assigned to 5 va_list variab]e.

Steps to implement variable Je

ngth arguments in 5 funetion
Step 1: Include stdarg.h header fil

Step 2: Define a function to accept

€ to access varjapje length argument.

next
variable length arguments, ! ]
|

void myfunction(int Num, ...); ¥ ey
Step 3: Inside function create ava list type Variable, ]
va_list ljst, "

Step 4. Initialjze list varizp)e using va_sgapt Macro. va_stapt Mmacro accepts tWo parameters,
Irstva_ Jjst tYpe varigp)e and numper nfarguments In the list € lic

va_start(list num) ; ‘
Ste
P 5: Run , loop from 1 t0 number of arg

! ent
the loop, yse Va_arg to get next argum
* Va_arg dCcepts

- iable 5 :"4‘ Mo,
tWo parameter First va_list type varia 1 ttup,
(data type) of value we want to retrieve. :

va_ar

E(list, int),;
Step g . I-'maify release me

mOWﬂccumedh va i .
"’a..end(list); Y va_list Using Va_eng,




Functions WAL

C Program to accept n number of arguments using variable length T
write a C 1 Return maximum number of all values,
nl nl"l!uﬂl'f"t"'
A

i -.. I
{stdja'h> i
: (stdarg.hP

i
h arguments function declaration */
1enEt 3
e

Al
im0 )

llmuﬂ(in

aiﬂfl

(10,20) = %d\n", maximum(2, 10, 28));
Ma:(89'35,99,26) = %d\n", maximum(4, 89, 35, 99, 26));
Er(CHaxi =,

¢("Max(10,20,30,40,50,60,70) = %d\n", maximum(7, 10, 2e, 30, 4e,
jntf(-mx(zs 15,35,65,75,95,45,05,85,55)= %d\n"
int f

1ntf{

5e, 68, 70));
,maximum(19,25,15,35,65,75,95,45,05,35, 55));

yimn(int num, -..)

bt count, value, max; Output '

peclare va_list type variable */ Max(10,206) = 29

1ist 1list; Max(89,35,99,26) = 99
Max(le,28,36,49,59,59,73) 2570

Initialize the list */

Max(25, 15, 5,65,75,95,45 =
start(list, num); x( 35,6 95,4 ,95,85,55) 95
First element is set as maximum */
ox= va_arg(list, int);

o S e ———"

— S —

P e
=S =

Run loop from 2 to number of arguments passed */
br(count=2; count<=num; count++)

/* Get next argument in list /.
value = va_arg(list, int);

/* If current argument is

greater than max then store it in max */
if(value > max)

max = value;

Clean the list +/
p-&nd(1ist),

Fj“any return

3 3 ®
'Wanax; Mmax argument in list /
| NS _ : S ——
J\ o _-__—_'—‘——-‘———-—-_.___
\Eatmg of Functions
Nestj . 2 E
E ting of functions freely. Main function can call functionA(), which can caj
call f“"l‘ﬁoncg, =

d so on. There is no limit on how deeply functions can be ne:
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[ N |;|;1;||r'|l{r )
e I f

function A( );

/
» function A( );

function B( );
» function B( )i
function C[ );

—» function C( );

f

mpﬂrtanl Points to Know

. o > at least one fun il
C program ma tain one (or) move functions. But, there should be at least one fu ction called may
“0gr y contz
& C program may (
( ) from where the execution starts.

: y I 0 es by any function.
Iit function (or) user-defined function can be called any number of tim Yy any i
& Alibrary I 2

¢ By default, return type of any function is int.

B T
int sum()
| ¢ 5 L
E - : -tazlanZZB'c’
| int a =10, b = 20, c; s .
| Pl B
C=a+b; 5 g il
return(c); ! return(c);
D Bt L
¢ There is nolimit on the number of functions that might be present in a C progran 4 pote
nee
¢ The order in which the functions

: : . WY 2 xecuted
are defined and the order in which they are ex
the same.,

function
¢ Afunction can be calle

. FhLe . ined in another
d from other function, but a function cannot be defined ina jon.
ng functl

¢ The return statement can be

. 1l
used in function to return the value to the ca
The general form of re

turn statement is

return expression;

Ptional. If the expressj
from where the fune
rnonly

—————

The expression is o
control to the point
¢ Afunc

tion can rety One value. Thys

__,__._———""
y fun3 function 1S N




return;
it £ J ——  Valid return statements
return(a);
return(3.14);
return(10.20);
return(a,b); Invalid return statements

return(a,b,c);

any number of return statements in function,

nay be but only one return statements will

ere T
rivate }ecodina d .
e should be one to one correspondence between the actual and formal arguments in type,
. -

der and number. : : |

lows recursion. Thatis a function can call itself.

allows

Example 2 A display( ) 1 ?
{ \\
for(i=0; i<3; i++) |
{ 1
display(); 11
Y i
}

hen a function is not returning any value, void type can be used as return type.

Example 3 void display( )
{
printf("Hello");
]

The variables declared inside the function are called local variables. The variab}es declared out;ide
the function are called global variables. The global vari.abl_es can be a.ccessmle any vc.ivht;:re 1:11 a
program, where as local variables can be accessible only within the function wherfe itis declared.
int a = 10, b = 20; ——» global variables

main( )

: int 39, y = 46; ——» local variables
int x = 30, = 40;

printf("%d%d%d%d", a,b,%,y);

display (x, Y¥);
P e Actual arguments

Formal arguments

}

display(int p, int q)

{ _____» local variable
intezs
Z = p+q, :
printf("%d%d%d", X,Y,2)5




inctions

(or) an entire array containing .

( ‘ y ¢
o an arr-;‘ passing an array to a function, Nty to
epan Ing pre

i slements §
| el

d . I
ass M .re the details

Elements

i W on L ‘l‘l | e ? -
. -t I"ll‘ “lt / I » DA _‘('(I o a f““[ tlflll hy .ql"_(_.lly“lp ||,||"nn
fan arit ay may [ I ass 1
laments ol d

v " 1 ’ Ar
; s function call. Consider the fnl]nwm;; coda Ty
vidual ele \H'fl‘llh‘[}[]l?[hl ;

. : ue t
" ,.‘\l1.|‘l\ II
w the sul

Product = 3eeee

| nt res " C' ﬂ
| (] - (16,20,30,40,50); b |
t al- et | ’ " " \ t
! 3 W
: result = prod(a[1], a[2], al4]) .J",-.ﬂlﬂF“t
Ii srintf(Product = %d°, result); 4’."; b, )
[ A;e-.'
|

|prod (int a, int b, int c)

return (2 * b * c); . 6
1 ™ \ 5 blg =
Explanation: | u].g} 2K
4] to the function prod( ); whers| | s ig) b8

In the above code, we have passed the elements a[1],a[2], and a[

: : o @
the corresponding formal parameters are a,b and c respectively. Therefore a, b, and ¢ will contain|  rf{’\n Lare
the values 20, 30 and 50 respectively. The product of 20 x 30 x

50 are evaluated and returned to the
main( ). The main ( ) receives it in the variable result and which gets printed in the last printf()
statement.

|- ables, |f array elements ar.

mp assing Entire

| Array to a Fun
Entire aITay can he

Ction

Passed to ; ti j R U
function ca) Then the corre -{J : fl_JﬂLllon by sPecifying the name of array without subscript in : S Deh“ﬂa
should haye the name of t} -"I"md"?g formal Parameters jp the function header of the called functio® ¢ hs""m
T3y alsy b v ’ 1€ array followeg by an g air i size of W
beloy, Passed to the Called funcyjqy, in orde Pt pair of brackets. [t is useful that the

I to facilitate Operations on th




 to find the largest number among the three given numbers.

yrOgTA
ite & | roEr

Qutput

Input the values of a, b & c : 20 18 15

-
- L

Largest number = 29

dvantages of User Defined Functions

vantages of User Defined Functions

uction in Program Size: A sequence of statements which are repeatedly used in a program can be
bined together to form a user defined functions. And this functions can be called as many times as

pired. This avoids writing of same code again and again reducing program size..

ucing Complexity of Program: Complex program can be decomposed into small sub-programs or
defined functions
o Debug and Maintain : During debugging it is very easy to locate and isolate faulty functions. It

50 easy to maintain program.
dability of Program: By using user defined function, a complex problem is divided in to different
Programs with clear objective and hence it makes easy to understand the logic behind the program.

¢ Reus; g o’
¢ :lusahlllty: Once user defined function is implemented it can be called or used as many times
4 . ¥ -
Which reduces code repeatability and increases code reusability.
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6. What are the function |Jt‘.ll|[h‘l t. peidtal
| What are the different types (-}I h‘n. _ «
8. Give an examples for library functions.
- What is library function?

What is user defined function? 3 i

What are the different categories ol !unctmmf‘ j
What do you mean by actual arguments and formal arguments?

10.
11.
12.
13,
14. What is call by value?

15. What is call by reference?

16. Explain function definition with an example.

17. Explain function prototype.
18. Explain call by value and call by reference with an exa mple.

What are the different ways of calling a function?

19. Explain the difference types of functions.

20. Differentiate between actual and formal arguments.

21. Explain the categories of functions.

22. Explain passing arrays to functions.

23. What s nesting of function?

24. What are advantages of using functions?

25. Why do we need functions?

26. Explain pass;

3 i P | INg array as an argument to the function,
' Dalnpomtersasfunctionpar

28. Explain the differen
29,

ameters with an example,
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