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Functions in C Programs

Functions are fundamental building blocks.
A C program starts at the “main” function.
Functions are essential for code reuse.

Code reuse: perform similar tasks, differences controlled
by the input arguments. Do not copy-paste code in
multiple places in a program.

We have used some functions
— printf
— scanf
— strtol
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Compare Two Arguments

CIC++ = functionZ2,c = EcClipse 5K

File Edit MNavigate Project Window Help
&
| T3~ J v E| & J .
e Ty
= B El conscle 2 =0
#include =stdio.h= | | <terminated=> Function [C/C++ Lc
%nt equal(int a, int b) X % Bk BB o B
return (a == b}; 6§==970 B
} 5==27 0
4 =471
int main(int argec, char * argv[])
{
printf("s == 9 7 =d\n", equal(s, 9));
printf("-5 == 2 7 %d\n", equal(-5, 2]); 3
printf ("4 == 4 7 =d\n", equal(4, 4));] |
return ©; i
h;
(<] m [>] [<] I [>]
writable Smart Insert 11: 42
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Function Return Value

CiC++ = functionl c = EClipse SOk

File Edit MNavigate Project Window Help

| 9~ | & = [ & | o

= 0O || E conscle £3 = 08

#include =stdioc.h= | | |<terminated= Function [C/C++ Lc
;nt su1nt a, int b]l| % % B gl =3

return (a + b); 6§+ 9 =15 |~
} -5+ 2=-3

2+ 4=7

int main(int argc, char * argv[]) 1+ (-8) =-7
{

printf("6 + 9 = =d\n", sum(s, 9));

printf("-5 + 2 = %d\n", sum(-5, 2)); 3

printf("3 + 4 = %d\n", sum(3, 4)); |

printf("1 + (-8) = %d\n", sum(l, -8]); 1

return O;
}

[<] I [>] [<] I [>]
Writable Smart Insert Z2:22
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Modify the Argument

C/CH++ - function3.c - EClipse 5K

File Edit MNavigate Project Window Help
- - {b
void means return nothing = (@ & W
T y
= 0O | E console 2 = 5
#include =stdioc.h= | ||<terminated= Function [C/C++ Local Ap|
C ;uid incr(int a) o oR &‘ = EE‘ = B~ g~
printf("input= %d\n", al; before calling incr, x = 8 ;
a ++; ilnput= 8
printf("before function ends = %d\n", a); before function ends = 9
E} atter calling incr, x = 8
Iy
int main(int argc, char * argv([])
{
int ¥ = 8;
printf("before calling incr, x = %d\n", x);
incrix);
printf("after calling i1ncr, x = %d\n", x}ﬂ
return O;
Iy
[<] i B (<] '“ [>]
error: inv...expression | Writable Smart Insert |15 47 J
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Call by Value

A function copies the value to the function’s argument.
void incr(int a) ...

Int X = 8;

Incr(x); [* copy X's value to a */

a ++; [* a becomes 9, x is still 8 */
similar to Address Data

Int x = 8; somewhere (&x) 8

inty = x; somewhere (&a) 8—->9

Y ++; [*yis 9, x is still 8 */
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Address as Argument

CIC++ = functiond.c = EClipse 5K

File Edit MNavigate Project Window Help

T apointer

| o

e (@) &

' Ty
El console 32 = 0O

#include -:std’.h:-

void incr{int * a)

{
printf("input= %d\n", * al;
(*a) ++;
printf("before function ends = %d\n", * a);
I§
. C N
int main(int argc, char * argv[]) Ei(j(jFEEESES
int il% g;
prin "before calling i1ncr, x = %dyn", x);
incr(& xJ;
printf("after calling incr, x = %dyn", x);
return ©;
s

=terminated= Function [C/C++ Local Ap
w % %| G BB B o
before calling incr, x = 8 ;

input= 8
before function ends = ©

after calling incr, x = 9

Writable Smart Insert ‘18 01
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Call by Address

A function copies the address to the argument.
void incr(int * a) ...

Int X = 8;

Incr(& x); [* copy X's value to a */

(*a) ++; [* a becomes 9, so is x */
similar to Address Data

Int x = 8; somewhere (&x) N 8

int*y = &Xx; somewhere (&a) & X

(*y) ++; [*x1s 9 */
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Swap Function

C/C++ -swap.c - Eclipse SDK P rEn

File Edit MNavigate Project Window Help

| Fav | - = (@) & 0°

Ty Ty
n ' = 0O | E console 2 = 0O
zinclude =stdiy.h= | ||<terminated= Function [C/C++ Local Ap|
;nid swap(int * a, int * b) % % | B GEl 2 2 -
int temp = *a; before swap x = 8, y = -4
(*a) = (*b); after swap x = -4, y = 8
(*b) = temp;
}

int moin(int orac. <har + ey MUST USE poOINters and addresses.
f swap(int a, int b) will not work.

int x = 8;

int a: -
prin "hefore swap x = %d, y = %d\n", x, yJ;
swap (&x, &y);
printf("after swap x = %d, y = %d\n", x, y);
return 0Q;
|}
[ | I | |_ | | i | |_
Writable Smart Insert 18:1
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Recursion (Function calling Itself)

CiC++ =recursion.c = EClipse DK

File Edit MNavigate Project Windo fact() rl al .
B ' s@e 7
f(1) = 1 f

T ™y
J||E console 52 = 0O

#include <stdio.h= f(n) =nNn X f(n-l) =terminated= Function [C/C++ Local Ap

}.I’It f{ll’lt E} x % |:—_III @'—E F_.' EV rﬁv
printf("calling fi%d)\n", al; calling f(&) |
if (a == 1) { return 1; } calling f(5)

else { return a * fia - 1); calling f(4)

} . . .
} Calling itself | it

int main(int argc, char * argv[]) calling f(1)
{ -| ||f{B) = 720
printf("f(&8) = s=dwn", f(8)); |
return ©; 3
T

Writable Smart Insert 14 :1
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Structure of Recursive Calls

 function with arguments

1. If the terminal condition is satisfied, solve the
problem and return the result

2. Otherwise, divide the problem into smaller parts and
solve individual parts by calling the function with new

arguments
if (a==1){return1;} [* step 1 */
else {return a *f(a-1);}  /* step 2 */
« This is an example of a problem-solving strategy called
divide and conquer.
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Recursion = lteration

C/C++ - recursion.c - Eclipse SDK

File Edit Mavigate Project Window Help
’s
= | e~ w (@ & 0
= 8| & console 2 = 5
#include =stdic.h= | ||<terminated= Function [C/C++ Local Ap|
int f{int =
;n (int a) X % G RE = B 9
if (a == 1) { return 1; } i8] = 720 [~ ]
else
{
int n;
int product = 1;
for (n=a; n=>1; n --)
{ product = n * product; }
return product; =
} |
} =
int main(int argc, char * argv[])
{
printf("f(6) = %=d\n", f(6));
return O;
|}
(<] i B (<] i B
Writable Smart Insert 201
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Fibonacci Number

P C/CH+ - hibonacciic - Eclipse 50K
E

ile Edit MNavigate Project Window Help

=5 | &~

w [ &

-
= B8 El console

#include =stdio.h=
int fib{int a)

if (a == ©) { return 0; }
if (a == 1) { return 1:; }
return (fib(a-1) + fib(a-2));

int main(int argc, char * argv[])

printf("fib(g) = %d\n", fib(9));

return O;

% % G GE

= B -

=terminated= Function [C/C++ Local Apj

fib({g) = 34

Fibonacci Number:
f(0)=0
f(1)=1
f(n) = f(n-1) + f(n-2)

Writable Smart Insert 14 .1 J
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Fibonacci Number by lteration

CiC++ - fhibonmacciic = EClipse’ Sk

File Edit MNavigate Project Window Heln

| av | o When a is large, this is = [ & o°
much faster than the 01 console - =
finclt_lde_-:stdia.h:- pl’eVIOUS |mp|ementat|on : =terminated= Function [C/C++ Local Ap
Int fiblint a) % % | B BE = B e
if (a == 0} { return O; } fib(g) = 24 [~ ]

if (a == 1) { return 1; }
int fla + 1];

flo]l = o;

fl1] = 1;

int n;

for (n = 2; n == a; n+t+)

1

fln]l = fln-11 + fln-21;
1

return f[al;

int main(int argc, char * argv[])

printf("fib(g9] = =dvn", fib(9]);
return 0Q;

| I | | | | 1 | |
Writable Smart Insert 221




Which statement is correct? You may
choose multiple answers.

A) A function may have zero, one,
two, or more arguments.

B) A function may return a value.
C) A function may call itself.

D) A function may call another
function.

Correct - Click anywhere to | Incorrect - Click anywhere to

conts
Your answer:

You did not answer this question |

You must answer the question
before continuing

Submit Clear
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What is the value of x after calling the

function?
v{oid f(int a)
a-=2;
INntx =7;
f(x);
X's value
IS

Correct - Click anywhere to Incorrect - Click anywhere to
conty .
ﬂYour answer:

You did not answer this question L
You must answer the question Submit

before continuing
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Function
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Number of Quiz {total-attempts}
Attempts

Question Feedback/Review Information Will Appear
Here

[ Continue ][ Revieruiz]
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