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Functions

1) Function declaration
-names notregrettype funLtt ,
Eh;

(also called prototype , signature)

a) Function definition

rettype funccttpt , t2p2 ) l

Sl
;

s?
return ret

}

usages
int main l ) t

i
,

functions can be invoked/
fund); called inside any other

- function Cmain also)
i

T functions with return
values are stored in variables



1) void functions ,
no parameters - simplest tune

#include cstdio.ba indicates to compiler thatfunction exists (name valid)

void fool 7 ; A prototype / declaration

int m
.

aino f
←
non -executable statement

too C) ;

,
return 0;

s

←
actual function code

void fool) f Adefinition

y
printfl" supIna);

2) return type , parameter list

rettype cfuncnames Cparameter lists {

body
}

* no explicit global variable
• : e
.
→ scope resolution operator

a parameter list should match function declaration



Variable

#includecstdio .hi

int a = l;- global
void fool) f
int a - 2. -7 local to foo
.

)

:

g
printfl"Yudin

"

, a)y→ 2

int main C) I
printfl

"Yo din"
,
a) ;→ 1

,
reining

Returnisatatypee
store local values in higher scope by reassigning

a copying while transferring variables between function
a

program counter- keeps track of execution



no ?mwnYhb's ; ) transfer of
control

c.program counter)

woo int sum Ciatx
,
int y ) { V

i

g
return xty;

• execution of main paused , execution of sum started

F¥
-

• first PC → 100
• goes to 2000

,
loses too

• stack has 100 left

when execution of
stack main paused ,

its location
in ~,

delete
pushed to stack

-

⇐ put:rnFatfoytFh
of pc



Executimoffunch.cm (pass by value)

100 sun.la ,b); din main function

'

:

2000 int sum ! Inti , inty) {
:
I

}

activation record

THA#← parameters

"""

-

← return addressvariables←

• a cab popped and copied to x and y locations
• Pc changes to destination address 2000
• at return statement

,
too popped and put into PC

• execution resumes from call address
• any change in x Eeg does not reflect in a ab



Returning
pop

in!:'m.in, pop
-

pop
:

int sum
.

Cinta
, ihty) L L

,
nimmo

, off¥g§
Preserving environment

%} /
pop

e stalk
• Transfer of control from calling program to called program
• only one program counter

-I
→ c-

stack heap
local variables on allocated at Chaffee;torresstack runtime

dynamicmemory



I 47¥
intsumcmtx , inty) l

o/p
into;
↳xty;
pnhtfclnrflty.fm "

,
c
,
c); 9 -l . #QNANO

return g n

z l
uses value from
cache

Recursion Homeworld
-

-

function calling itself

Fibonacci

f-Cn) = fcn-Dtf.cn-2)

Multiple files
using interfaces

. one file : function declarations
, globus

• one file : function definitions
• main program: includes all files



Return

void wooCI
int mainl) C

.

WOO (Jj
:

I

void woo I
charx;
if (Cx = getcharm !-- '#t )

wood;
printfl" etc

"
,x);

}

Execution
- main-

-WOOL)
'IF :: 71 reger::: winner

x --'b'

¥÷÷÷÷¥
. .

r



Q: check if no . is palindrome or not

main - driver program=

← can also use " "
, but convention

#include cstdio.hr) is to use c> for library headers
#include " is -palin- h" and " " for user-defined
# include " is- palin - c "
int main C) E
int num;
print"Enter a number: "J;
scant" Yod " , &numb

if cis-palin(numb L

g
pnhtfl

" Yod is a palindromein ", num);
else I

printf l
" Id is not a palindrome " , rum);

y
}

←
. c for fun . definitionsfHOMEWORK-tryJ.is

- palin .c (same folder / path) .

=

#include " is-palin -h"

int is -palinLint n) I
int copy -- n, rev

-

- O;

while copy) t
rev *= 10;
rev t-- copy % 10;

y
copy 1=10,

y
return Creve=D;



is
-palin -h → only function headers
=

int is-pahncint);

Execution

• speed of execution depends on runtime , not compile
time.

* compile time increases, but debugging and readability
improved .

• auto
,
static , extern , register- storage classes

Explicitly compile multiple files - try this HOMEWORK

gcc ft. c - o fl f2.c - O f2

Dat

y
atypes

\L

primitive Non-Yorimitive
I. int (user-defined)
2. float f )3. char u

4. double linear Non - linear

1- Array



Arrays
. Homogeneous data
2. consecutive memory locations
s. Same name
4. Accessed together

AT
index

in:
""

m EtIi

Reading an array
↳

for Cintra; i en ; tti) {
scanf- ("Yod " , & ACID;

}

Accessing elements - indexing
0 I 23 4 56 7 ← indices

A-= ¥99413

numbering starts from 0

A COT → 3

AC6]→ 4



A : search an array for an element
11Method I
int main C) If caanrnroatyfehngaffdecstaticmemory)
int arr [303, n , key, Ioc = -t;

printfl
" Enter no . of elements : ");

scantC'' Yod b , &n);

printfc" Enter the elements.in'D;
for Cinti-- O; icnjtti)

Slant C"Yod" , & arrCi));

printfl"Enter element to search for : " I ;
scant l" Yod " , & key);

for Lint i -- O ; i Cn ; tti) I
if Carrfi] -- = key) L
Ioc = i;
break;

}
}

if CloCtl) printfl
" Yod found at index Yo din", key , too);

else printf C" yid not found in array in
"
, key);

return 0;

}

Note : C has no way of checking if an array goes out
of bounds . (No exception handling)



Using global arrays
A Method 2 - global arrays
int ARRL303; Aglobal variable- can be accessed everywhere
int search Cint); H function to search global array
int main C) I
int n

, key, Ioc = -1;

printfl
" Enter no . of elements : ");

scantC'' Yod ' , &n);

printfc" Enter the elements.in'D;
for Cinti-- O; icnjtti)

scant ( "Yod" , & ARRCID;

printfl"Enter element to search for : " I ;
scant l" Yod " , & key);

Ioc = search Chey);

if CloCtl) printfl
" Yod found at index Yo din", key , too);

else printf C" yid not found in array in
"
, key);

return 0;
}

int search Lint key) L D uses global array ARR
for Lint i -- O ; i Cn ; tti) I

g
if CARRfile = -- key) returning

,
return -l;



Passing arrays - pass starting address of array
array name is pointer to first element

int search Cinta
,
int
,
int); H int CI is int array

int main C) I
int arrGod

,
n
, key, Ioc = -1;

printfl
" Enter no . of elements : ");

scantC'' Yod b , &n);

printfC" Enter the elements -in");
for Cinti-- O; i en; tti)

Slant C ''Yod" , & arr CiD;

printfl"Enter element to search for : " I ;
scant l" Yod " , & key passing array
10C= search Carr

, n, hey,;
to function

if CloCtl) printfl
" Yod found at index Yo din", key , too);

else printf C" Id not found in array in" , key);

return 0;
}

int search Unt arrLI
,
int n , int key)

for Lint i -- O ; i Cn ; tti) I
if Carrfig -- = key) return in

}

,
return -l;



Woruingwithstrings
• c only has char arrays , not strings

° I 2 s 4561 aednddedoftff! ) null ycharacterstr→ string at returns value O
-

length = 6
compile time

Loopingthroughastringintmain C) {

char strt - " monkey
"
;

for Lint i -0; Streit ! --
'
lo
'

,
etD l

n y- n

}
OR

for Cinti-O; Streit; tti) I
- r I

}
OR
p in string-h header file

for Lint i -0; icstrlencstr); +ti) f
- - -

}



Findinglengthofstringc-
does not need size if initialised on same line

char strCI --
" Hello ";

int ten -- o,
c-

declared outside loop for scope
p empty loop

for Cien = 0; Struer; then}

Predeclaringastringlarray
← need to specify size for compiler Cstaticmcm)

chat A [303→ max size

- address of starting location
scant ("% s ", A); stored in A

\
ends string with

'10' by default

Manually reading character by character
char oh

,
Str 1303; int i -- O;

while ( Cch -- getcharts) ! =
'

in') L

g
StrLittT -- ch;

StrCiI = 'lo' ;



Pointers
• variables that store addresses

int i;
int tip; → * indicates pointer of type

ip = hi; -7 & gets address of variable

points to i

ip stores the location

-241 of i

p f it points to i

*ip
i

• While declaring a pointer , * is used

• pointers are of type int*, char* , float * etc

while declaring multiple pointers
int *pit, *p2 , *p3; T

int* p1 , p2 , ps; X



To find the value stored in the variable that the
pointer points to ,
int i = 30;

int *pi = & in → pointer of type int* can only
store addresses of into

printH " i : Yo din
"

,
i ); -730

printfl
" hi : Y'din ", & its ]→ address of i

printf-C
"

pi : Y. din
"

, pi );
Uhrows warning)

print C" *pin. Yodin", *pi);→ 30

While dereterencing a pointer, * is used .

Only while declaring a pointer does the proceeding *
differentiate it from regular variables. It does not act as
a dereferencer here .

All following uses of *pi dereferences the pointer and
returns the r-value of the variable it points to.

Arrays are essentially pointers .



Character Arrays as Pointers

charter,
c -- " Alfred ";

address

printf- (
" Yasht Top

"

,
c
, c); → Alfred
-

324324
Chex)

1000
.

BEI
-

string
c : starting address of string 15011)
*c : what is stored at starting address CA)

int i -321g
int tip;
ip=&i,

char *app throws warning
ep=ip; → incompatible pointer types Chex)

L

printf-(
" Yodltolopln ", i , & i);→ 321 662251

printf-(
" Yod It %pin ",*is, ip} → 321 662251

printf-(
" YodH%p In",*!p, op ); → 65 662251

Binary 321 I oioo ooo , → char is 8 -bit

n -

I ↳ 65
excess bit



Noteip q ip point to same locations but *op
is only t byte while tip is 4 bytes .

int

ip → I
cp
/#

] 321

Incrementing Pointers 1 Pointer Augmentation
Pointers increment by the size of their types
- char ptrs increment by A byte
- int ptrs increment by 4 bytes

int i -- 546; → 134/02-1%0int tip; -
ip=&i,

char *op,
Cp -- ip; they

printf-(
" Yodit Yopin ",

i
,
& i); →546 662251

printf-(
" Yod It % pin 'Hip, ip); -7546 662251

printH'
' Yod Itt. din " , *Ccp) , *Cttcp));→ 2 2



print statements are right to left

op is incremented first, then displayed twice

order of operations
int i = { 1,5, 7,9 }
int tip -- i;

printf- ("4.din
"

,
* ttip); → 5

ipa;
printfl"%dln" , * iptt); → I

pnhtfvy.dk
"

, tips, → 5

ippriniffcny.de/.dm4,*iptt,*ip)→ l l

-

ip -- i;
execution

print ("Yod in
"

, tt tip);→ 2

ip=i;
printfl"Yudin", ttcxip)); -7 2

ipa;

printf- ("4.din" ,#iptt); -7 I

print C
"

'

4. din ' ' , tip); -7 2



( r

*iptt→ *Ciptt)
inorementation > de

-referencing

swaptunctimusingpointersvoidswap C int* , int*);
int mainC) I
inta= 4;
int b =3;

printf l"a: Yod , b : Ya din
"
, a , b);

swap (&a, Rb); → should affect values of aG b

printf l"a: Yod , b : Ya din
"
, a , b);

return Oj
3

voi-dswaprciinntxtx.int#plba/J4g!!!!
int *temp;
temp --x; -

i

×yI¥emp's DOES NOT

xy
"" Dio temp

} WORK p woo

only changes x Ee y
in function



3

- Version 2- 171000void swapcintxx.int#y31bh/zT4poo ,
in¥¥÷:*" if*y -- *temp;

} DOES not y× Dio temp
WORK

loses value ofa

3
- Version 3- 11000void swapcintxx.int#y31yh/4Tfeoo ,
"¥m±÷:*; af.*y - temp;

' works ftp://T temp



Matrix
- →

*:÷:÷"÷÷t
.

1) Row-major
most compilers use

( Ig!
"

gyhzaa:})
row -major order

storage :

-Hatala
---

row I row2 row3

2) column -major

"÷
.
:÷÷i

storage :

-Hatala
---

column L column2 columns



<

Dedaringreadingandtndexingamatrixint
Acloyqoy;-

columns

\ Imax)
rows

int min;

print ("Enter order cm In) : "3
scarf (" Yod Yod ", Im , In);

printfc" Enter elements :ln ");

dreading elements
for Cinti -- O ; icm; tti) L
for lintj -- O; jcnjttj) {

g
g

Scarff " Yod " , & Afi]Cjd;



frequent access; fastregisters
• auto ] automatic storage class;
e register within functions
• extern
a static - static storage class

auto

• default storage class coven without auto specifier)
• variables within a block ; local to block
• all variables we have used so far

.

register
• auto storage class but storedin faster registers
• cannot use & C.address of 7 operator on such
variables → throws error

extern

• identifiers in included files ; functions default
extern storage class Cglobal variables)external . c
int x -- 400;

main . c
extern int x;
pnhtfc"Yo din" , x);
- 400



static
,
still only local

• preserve value even outside of scope
'"Pe

• hold on to value of their last use in their scope-

main . c

void sup C) l

static int x =L;
printfl " Function call It Yadin

"

, xtt}

}

int mainal
for Linti --o; ie 5; tti) L

g
Supa;

A printfl" Yodin", x);→ error; scope still
return og maintained

}
OUTPUT

Function call #I

Eta: saggy, ¥; ) Yonan:fate'7ainvariables.

Function call #
after leaving scope

Function call # static : no memory
re-allocated


