SAEATY 2

W (Array)

WAARY Tl ddl & uRMAa &H &1 Ub GU8 & Silfd &Hive TN I |
HufEd 8 2|

Il ITeq

R &1 sref Ser ¥ FefRa g =Ry |

%A BT 37} Sel FRax #9RY amAl § dufed fear S =@nfag |

TG BT A T U 8 UHR Bl 81 =11y |

W T YHR BT Bl &

1. Ul IT TP ST WX

2. 98 M W

Udhal a1 U AT OR:

JAMgeHl D TH Al B oY Had Td FIRpT BT STAN dxd Udh dRUFd A4
fegr o "odr € 8N 59 dvg & IRUdd &I Ubhel Fafspes dRUgel IT Tdbel
M W FHEl ST 2 |

First Element Last Element

! !

Numbers[0] | Numbers[1] | Numbers[2] | Numbers[3]

U AT W @ =givon (fSaee):fasil W e aRuaa @ a8, W &1 A STy
3 Ugd federR fhar S wnifeu aifs suEor S9e forr 398 § Wy srafed v
TP | W B 19 TR A STz fhar Sirdr =:

type variable-namef[size];
SEIES

int groupt[10];

float height[50];

char name[10];



TeY W H WUfed 89 dldl dcdl & YBR Pl 9drdl & o o int, float, 31X char
TG dRUFel =9 WX & ATH BT g1l 2ol fd height, group &k name & Aol WX #
Tufed fed o1 Ho drel dedi fb ifrpad T o 3R oxar g1 & g
ATYT, PRFR TN BT PYdexk & W P WY § & YT el 2 |

g9 ddl @ fog e WX @1 gmomint number|[5];
I O AR $RE HRI H Ui YSRU WMl $I ARIET IR ofdl & Fl Bl
W BT A9 5 o—

Storing Values after

Reserved Space Initailization

Mumber[0] 35 Mumbear[0]
Mum ber[1] 20 Mum ber[1]
Num ber2] 40 Num ber[2]
Mum ber[3] 57 Mum ber[3]
Hum ber(4] 19 Number[4]

Uhal AT U SMATH W & IR9: T W & STeRed & 915 S99 dd URY Y
SITd © ¥ AT | ue W @R | uR R o Adar &

— PUTEd <TEA

— X ersA

PHUZACIZH URA.SE U W & ST & A1 99 URY fhar ofmar & a1 W
71 UBR ¥ URYERT : type array-name[size] = { list of values };

fore # A & BIAT A 7T fhar Sar 8 S<eRY & forg

int number[3] = { 0,5,4 };

FWR AU Ty WeHe H 3 ABR T b da- A/ Bl W & AR &R dd bl 9
amdfed grf| fore # 9og & W@ W A8S @l ol § & 7, A I8 had B
W Tl Bl I AT BT | AN Tedl DI WaTerd wd 9 I AT B SIRAT |

I1e v, Afe AT ameR &1 o # «1fdd dey 8, O TP FfC HT SUIe 8T |

9 TTSH URY. U WX B W WY I I & {0 9 TgH IRY fhar S \dhdr
2 Sy & forg fa=ferRad 3 o & W R AR &Y |

7



for(i=0;i<10;i++)
{
scanf(" %d ", &x[i] );

§
IAER0 & fg IR dEe § g 90 8 9 TEA A fiT WeHe ool ©
JATSTHE JATIRSY B FERAT d Uh Udh deg W H TR B &

U JATATHT X BT YTITH:
/* W H Tl B R H 3R file o & o avar C oy * /

#include<stdio.h>

void main()

{

int array[5],1;

printf("Enter 5 numbers to store them in array \n");
for(i=0;1<5;1++)

{
scanf("%d",&array[1]);

printf("Element in the array are - \n \n");
for(i=0;1<5;1++)

{
printf("Element stored at a[%d] = %d \n",i,array[i]);

§
getch();

}
s9c( Input )— Enter 5 elements in the array —23 45 32 25 45



amscye ( Output ) — Elements in the array are —
Element stored at a[0]-23
Element stored at a[1]-45
Element stored at a[2]-32
Element stored at a[3]-25
Element stored at a[4]-45

TE MM W W & W TFh IgIMAT W Hedl & | g w0 4 TET W
@ Yo A geR | B 2

type variable-name [sizel] [size2] --- [sizeN];
TEITITH W BT FXqH W &I A W & STERL:
int x [3] [4];

SIRIGT X TP ST AT (28) W 8| W # 12 dd 2| I x 3 Gfkh & A1 arferat
@ T H W T &R UAP uRe § 4 w9 2|

Column Column Column|Column

1 2 3 4
Row 1 | x[e][e] | x[e]l[1] | x[e][2] | x[e][3]
ROW 2 | x[1][e] | x[1][2] | x[1][2] | x[1]1[3]
ROW 3 | x[2][e] | x[2][1] | x[2][2] | x[2][3]

ST QM (291) W BT UREUS A W & dRE, 281 W & W SH UBR
(PUTgel CIgH 9 X TIZH) | URY fhar T AT @

HUTS TIgq RYAHIT —old Th W P (SFoRIE & A1 I URY fhar oirar 2
al a1 M W 7 UpR I URWENTT ¢

int table-[2][3] = {
{0,2,5}




{1,3,0}

}s

T TS RHTARU—Udh W B WK ®Y A IA™ & U I <T8H Ry fhar o7
HHAT T &I SMAT W Bl ¥ Lok Pl Aea 9 R™ xd o | & U IR
SWART 4§ &l Sl & | R4 3fSer U ufdd & oy TaH §7R U ictH & SUIN
H 3y 1 SR & forv f=forlRad < v & @ R fauR aY |
for(i=0;1<3;1++)

{

for(j=0;j<3:;j++)

{

scanf("%d",&ar1[i][j]);

h
b

281 W BT YIUTH;
/* 2—3 W BT AT grumq * /

#include<stdio.h>
#include<conio.h>

void main()

int array[3][3],1,],count=0;

/* Run time Initialization */
for(i=1;1<=3;1++)

{
for(j=1;j<=3;j++)
{
count++;
array[i][j]=count;
printf("%d \t",array[i][j]);
}
printf("\n");
}

10



getch();

}
Output —
I 2 3
4 5 6
7 8 9
Udhal (Th) SMATHT W H UdT 0T
Actual Address of the 1* Memory space acquired by every
element of the array Is known as element in the Array is called
Base Address (B) Width (W)
Here it is 1100 Here it is 4 bytes

l (_}_\

Actual Address
in the Memory 1100 | 1104 | 1108 | 1112 | 1116 | 1120
Elements 15 I 4 11 44 93 20
Address with respect to
the Array (Subscript) 0 1 2 3 - 5

]

Lower Limit/Bound
of Subscript (LB)

s W "A[I]" & T a @ TOET T G @ SUART | aRd 2
Addressof A[I]=B+W*(I-LB)

Where,

B = 3R uar

W = W # SuRyd tdh d@ &l TRl d8el (d13¢ #H)

[ = 59 T &1 Udl =1 BRAT & IHDT AIRDE

LB = el dHr/Iudel T8l 8 W I AM 0 (I)

SHESUR

& W [1300 --- -- 1900] T MR TaT 1020 3R UAH T Bl MHR HARN H 2
13cd @& w9 # | B [1700], &1 ar o feform

SRS

11



fay 0 A= 71 ' B = 1020, LB = 1300, W =2, I= 1700
A[l]®gar=B+W *(I-LB)

=1020 +2 * (1700 — 1300)

= 1020 + 2 * 400

=1020 + 800

= 1820 [Ans]

A (Q) MATT WX F gar ToERHART H Uh 2—S1 W & dadl Pl GUE B a9
32 HAG HARI A MEfed fhd S ® | 39y S9d HERUI Bf FeH oA B
frm—< W B A ERIES oA g1 ANFRERES o7 & a7 TWa 8d g | I (4fR6)
AR 3R B () For |

Column Index

A
r N
0 1 2 3
— O 8 6 5 4
>
E
e T 2 1 o 7
2
— 2 3 6 4 2

Two-Dimensional Array

Row-Major (Row Wise Arrangement)

Row 0 Row 1 Row 2

Column-Major (Column Wise Arrangement)

&

= L &=

Column 0 Column 1 Column 2 Column 3

12




W & & a@ "A[I] [J]" & gar &1 7o S/ T Y T ISR | B S Fhdl
g

(&) dfth T 9ol (Row Major System)

() PieT™ g yoIell (Column Major System)

UfRh THRg YorTell:

U6 T UUEl § U Alde &l dl A 3 &1 STANT Ik (har S 2
A[T][J]a@ s a@=B+W *[N* (I—Lr )+ (J—Lc) ]

Y (PlctH) I9E YolTell:

HICH THE IOl H TP AT Bl Ul (7 3 BT ST IS hdl Il o
A[T][J]e@ s aa=B+W *[I—=Lr )+ M * (J—Lc )]

TET U,

B = MR gar

[ = 59 T &1 udl =1 BRA1 & SHP] Ul AT

J = R/ 9@ &1 4ar 1d &A1 © ST W9 FaRs<

W = W # SuRYd ta @ &l TRl A8e (975 #H)

Lr = ufth @1 Hierell 9H1/Sude T8l 89 R 3 A9 0 ()
Lc = 309 @ =raell ¥ / Suerel 981 89 R IR AF 0 ()
M = dfgaw # dfpal & G

N = #fga & Wl @1 dw=T

dre: U Afgad § AR W ufhal iR Wl @ A (39 dxg A [20] [30] =
A[40] [60]), <1 St &

dfe A[Lr- — — — — Ur, Le- ———— Uc] & w9 ¥ faar Sian &, a1 ufthal iR

gfehdl (M) @1 |war &t 7o = (Ur — Lr) + 1

w4l (N) @1 sear &t 7o = (Ue — Le) + 1

TqH 3 AfhAT AILIHATIAR Ufth AOR R WW ASR AN e
SEIE E

& W X[-15......... 10,15 oo 40],f 595 U d1Ec RS @ ATaeIHhdl
2| 3R LT WA 1500 B dF drve x[15] [20], = faforg |

M=(Ur—Lr)+1=[10-(- 15)] +1 =26

13



N=(Uc—-Lec)+1=[40-15)] +1 =26
(D SWRIFd DI DicTH HOR ITUMT:

fav g 7@ § B=1500, W=1byte, [=15,J=20,Lr=-15,Lc=15,M =
26

A[I[J]sraar=B+W*[(I-Lr)+M* (J-Lc)]

= 1500 + 1 * [(15 — (-15)) + 26 * (20 — 15)] = 1500 + 1 * [30 + 26 * 5] =
1500 + 1 * [160] = 1660 [Ans]

() SR @ ufdd AR TOET:

fav g Am & B=1500, W =1 byte, [=15,]=20, Lr=-15,Lc =15, N =
26

A[I][J]sraar=B+W*[N*(I-Lr)+(J—Lc)]

= 1500 + 1* [26 * (15 — (-15))) + (20 — 15)] = 1500 + 1 * [26 * 30 + 5] =
1500 + 1 * [780 + 5] = 1500 + 785

= 2285 [Ans]
W TR gAATE SR Fr=ferRed sifoved W wR 6y S |ahd @

(@) gafim (Traversing): T& Siel IR H Aol 99l el ddl & THwHII
GRIRAT ) BT ZaRiT FEd 2 |

(@) g™ie (Insertion): SRS &I 31f Udh STeT ek H TH Y ST dd &l
ST |

() fefere (deletion): fSfore™ &1 31ef U@ STeT FFaR H Udh Sl d@ &l &Ml
I 98 HiE T

(@) 9= (Search): & el Waer # ffde SeT 9@ &1 Wiom & 99 &8d © |
(¥) srase (Update)— 3T ¢ adie # U6 d@ USE  &vdl & |

zdfiT (Traversing): U& Sl ¥deRk H AlGE T4 Sl ddl & TEHI
@RIRIT ) B IRAT drd & | fF=ferlRad vtemiRen & R W &1 ¢dd &R add
gl

1. Repeat For I=LB to UB
2. Apply PROCESS to A[I]
[End of For Loop]

3. Exit

a9 (Insertion): %19 &1 3f Udh Tel IgdeRk § Udh A Sl dd &l
SireT | ferferRad TemRen | fif iRk W & sRie &) Iad 2 |

14




Algorithm: Let LA be a Linear Array (unordered) with N elements and K
is a positive integer such that K<=N. Following is the algorithm where
ITEM is inserted into the Kth position of LA —

1. Start

2.SetJ=N

3. Set N =N+1

4. Repeat steps 5 and 6 while ] >= K
5.Set LA[J+1] =LA[J]
6. SetJ =J-1

7. Set LA[K] = ITEM
8. Stop

C Program for Insertion:
#include <stdio.h>

main() {

int LA[] ={1,3,5,7,8};
intitem =10, k=3,n=35;
inti=0,j=n;

printf("The original array elements are :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", i, LA[i]);
}

n=n+1;
while( j >=k) {
LA[j+1] = LA[j];
i=j- 1
}
LA[k] = item;
printf("The array elements after insertion :\n");

15



for(i = 0; i<n; 1++) {
printf("LA[%d] = %d \n", i, LA[i]);
}

}

T4 SWRIF BIe HHTTd AR 9 BN AT 3MSeye F=TgaR g
The original array elements are :
LA[0] =1

LA[1]=3

LA[2]=5

LA[3]=7

LA[4]=8

The array elements after insertion :
LA[0] =1

LA[1]=3

LA[2]=5

LA[3]=10

LA[4]=7

LA[5]=8

feferer (deletion): fSfere @1 212l U SIeT aaR # Udh ST I &I &M A}
9% Al 2 IMfRad geiRed | difR W & d@il &1 feefle o) wad 2|

Algorithm: consider LA is a linear array with N elements and K is a
positive integer such that K<=N. Following is the algorithm to delete an
element available at the Kth position of LA.

1. Start

2.SetJ=K

3. Repeat steps 4 and 5 while ] <N
4. Set LA[J-1] = LA[J]

5. SetJ=J+1

6. Set N = N-1

16



7. Stop

C Program for Deletion:

#include <stdio.h>

main() {

int LA[] = {1,3,5,7,8};
intk=3,n=35;

int i, j;

printf("The original array elements are :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", 1, LA[i]);
b

i=k

while( j <n) {
LA[j-1]1=LA[];

i=ith
}
n=n-1;

printf("The array elements after deletion :\n");

for(i = 0; i<n; i++) {
printf("LA[%d] = %d \n", 1, LA[i]);
b

b

T4 S Bl HHRIS AR I BN Al 3MICYe FF=TgaR BT

The original array elements are :

LA[0] = 1
LA[1]=3
LA[2]=5

17



LA[3]=7
LA[4] =8

The array elements after deletion :

LA[0] =1

LA[1]=3

LA[2] =7

LA[3]=8

Td (Search): & TRl WaRk # fAfde e d@ @ @o & 99 d8d @
iR W H 99 Q1 UBR @) B B

(@) R T

(@) I W

iR cAfRR F9 g ok el W9 TeETiReA | R 99 ¥ a« 8iR
A B T TPh Td BRI © o db A el oAl § 399 I T d@l Bl W H
Iueel ¥ d@l A el dRd & Tad A 8 IR W SESa & A Ui BT
2 AT —1| R 99 diee iR e AMl R AN &_d B | 99 dcdl @
e o4 8| forfer wd @ f=faRad gemiRen 2

Consider LA is a linear array with N elements and K is a positive integer
such that K<=N. Following is the algorithm to find an element with a

value of ITEM using sequential search

. Start

.SetJ =0

. Repeat steps 4 and 5 while J <N

. IF LA[J] 1s equal ITEM THEN GOTO STEP 6
.SetJ=1J+1

. PRINT J, ITEM

. Stop

~N N LD AW =

C Program for Searching:
#include <stdio.h>
main() {

int LA[] = {1,3,5,7,8};
intitem=5,n=235;

18



inti=0,j=0;

printf("The original array elements are :\n");
for(i = 0; i<n; 1++) {

printf("LA[%d] = %d \n", i, LA[i]);

}

while( j <n){

if( LA[j] == item ) {

break;

}

I=ith
;

printf("Found element %d at position %d\n", item, j+1);

}

T4 S Ble HHIS AR I BN AT 3MSeye FF=TgaR g
Output

The original array elements are:

LA[0]=1

LA[1]=3

LA[2]=5

LA[3]=7

LA[4]=38

Found element 5 at position 3

N T g 99 Aics W AT foRe W AN fhar oimar 2| Haved g\ fad
T T B WS dF B Id A gl dd & Afe T & A Pl AeA 8 S 8
AT W BT sAsHd A R awar 2| afe @ &1 949 9 8 @1 e o =y #
BN 3T HURN MM ORI H BN | A3 e BT SUANT el bl HeAT i

BN W fhar Srar € fEferRad s d &) TeIReA |
Compare x with the middle element.
If x matches with middle element, we return the mid index.

19



Else If x is greater than the mid element, then x can only lie in
right half subarray after the mid element. So we recur for right
half.

Else (x is smaller) recur for the left half.

C Prgram for Binary Search:
#include <stdio.h>

#define MAX 20

// array of items on which linear search will be conducted.

nt intArray[MAX] =
{1,2,3,4,6,7,9,11,12,14,15,16,17,19,33,34,43,45,55,66};

void printline(int count) {
nt 1;

for(i = 0;i <count-1;i++) {

printf("=");

b
printf("=\n");
b

int find(int data) {

int lowerBound = 0;

int upperBound = MAX -1;
int midPoint = -1;

int comparisons = 0;

int index = -1;

while(lowerBound <= upperBound) {
printf("Comparison %d\n" , (comparisons +1) );
printf("lowerBound : %d, intArray[%d] =
%d\n",lowerBound,lowerBound,
intArray[lowerBound]);
printf("upperBound : %d, intArray[%d] =
%d\n",upperBound,upperBound,
intArray[upperBound]);
20



comparisons++;

// compute the mid point
// midPoint = (lowerBound + upperBound) / 2;
midPoint = lowerBound + (upperBound - lowerBound) / 2;

// data found
if(intArray[midPoint] == data) {
index = midPoint;

break;

} else {

// if data 1s larger
if(intArray[midPoint] < data) {
// data 1s in upper half
lowerBound = midPoint + 1;

b

// data is smaller

else {

// data is in lower half
upperBound = midPoint -1;

}

}

h

printf("Total comparisons made: %d" , comparisons);
return index;

}

void display() {

nt 1;

printf("[");

// navigate through all items
for(i = 0;i<MAX;i++) {
printf("%d ",intArray[i]);

}

printf("J\n");
}

21



main() {

printf("Input Array: ");
display();
printline(50);

//find location of 1
int location = find(55);

/I 1f element was found

if(location !=-1)

printf("\nElement found at location: %d" ,(location+1));
else

printf("\nElement not found.");

}

T4 WA PIS HHRI R 9 BN I ASeye FHTgAR BRI
Input Array: [1234679111214 1516171933 3443 455566 ]

Comparison 1

lowerBound : 0, intArray[0] = 1
upperBound : 19, intArray[19] = 66
Comparison 2

lowerBound : 10, intArray[10] = 15
upperBound : 19, intArray[19] = 66
Comparison 3

lowerBound : 15, intArray[15] = 34
upperBound : 19, intArray[19] = 66
Comparison 4

lowerBound : 18, intArray[18] = 55
upperBound : 19, intArray[19] = 66
Total comparisons made: 4

Element found at location: 19

simee (Update)— Ry w17 ga®ie § U6 T USe axal g ffaRad
TAIReA U T BT W H 30ST IRl &

22



Consider LA is a linear array with N elements and K is a positive integer
such that K<=N.

Following is the algorithm to update an element available at the Kth
position of LA.

1. Start

2. Set LA[K-1] =ITEM
3. Stop

C Program for Updation:
#include <stdio.h>
main() {

int LA[] = {1,3,5,7,8};
intk=3,n=235, item=10;
int1i, j;

printf("The original array elements are :\n");

for(i = 0; i<n; 1++) {
printf("LA[%d] = %d \n", i, LA[i]);
b

LA[k-1] = item;
printf("The array elements after updation :\n");

for(i = 0; i<n; 1++) {
printf("LA[%d] = %d \n", i, LA[i]);
}

h

T4 SR BIe HHTIS AR I BN AT 3MSeye F=TgaR g
Output

The original array elements are :

LA[0] =1
LA[1]=3
LA[2]=5
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LA[3]=7

LA[4]=8

The array elements after updation :
LA[0] =1

LA[1]=3

LA[2]=10

LA[3]1=7

LA[4]=8

'C' % Bvdex REm:Re™ arRdd § U SMRIM dRdexr W 2| g 3r=a # Null
pFex \0' BT 2 |
frforRaa feaere™ iR sfHeremsoie= "Hello" ores & s+ RET fhde &t B

W & 3 H Null IR e & oy wvaex RgT @ w8 "Hello" o1k 3 g
STERT B HAT | T 3P ¢ |

char greeting[6] = {'H', '¢", 'I', '", '0', "\0'};

char greeting[] = "Hello";
w1 R &1 H91 # gl fAFgar 2|

Index 0 1 2 3 4 5
Variable H e | I 0 \O
Address 0x23451 23452 Ox23453 Ox23454 Ox23455 | Ox23456

IR H g RET & 3T H Null PRIEX Bl 39 T8l BRd, AT HHIR dTford
w7 A RET & 3T F Null PYFER BT NS PR ol & Od Ig W Bl sHRSS
HRAT & | SIWRIFd RET Bl e A1 —

#include <stdio.h>
int main () {
char greeting[6] = {'H', '¢", '', '", '0', "\0'};

printf("Greeting message: %s\n", greeting );
24



return 0;

}

T ISWRIH BIe RIS AR I BN AT 3MIcyc TR 8

Greeting message: Hello

A 9rer # fr=foRad waerd 8 2
. LRI RIAD)
1 strepy(s1, R s2@7 s1 % Bt o= B |
52);

2 strcat(s1, s2); | RgT sl 3 # s2 BT SirsdT ¢ |

3 strlen(s1); SIRET @1 T=1E BT gaTar B |

4 stremp(sl, |afe RET sluam 2999 & a1 0 RET w_am & s afe
s2); s1<s2 @ 0 & @7, 3k IfY s1>s2 @ 0 & wurer Rew
FRAT 2|

5 strchr(s1, ch); | RgT s1# @vaex ch &1 ugel! 3Mgiy &1 digex <l & |

6 strstr(s1, s2); | Rg s13 RgT s2 a1 ggell MIRT &1 digex < 2|

fr=TfeTRad ITER0T IWIGT B H H Y HT STAN T 2 |

#include <stdio.h>

#include <string.h>

int main () {

char str1[12] = "Hello";
char str2[12] = "World";
char str3[12];

int len ;

/* copy strl into str3 */

strepy(str3, strl);
printf("strepy( str3, strl) : %s\n", str3 );

25



/* concatenates strl and str2 */
strcat( strl, str2);
printf("strcat( strl, str2): %s\n", strl );

/* total lenghth of strl after concatenation */
len = strlen(strl);
printf("strlen(strl) : %d\n", len );

return O;

}

STg SURIGT HIS HHFE 3R I BT @ AMScYe IR B8I:
strepy( str3, strl) : Hello

strcat( strl, str2): HelloWorld

strlen(strl) : 10

wfewm IR SEAMSG HARNI 3faldhId ((MdcH):srrfie FH8 sreae

¥ <g9 R fhar o €| Sieafd wfed IR TAdIE 39 <8d J Ugd fhar
ST 8, oifebt dRUae & AT &Y X9 TIg9 R dadll Sl Ihdl &

wfed Ja srefiapa T ersq ¥ d9d ddl 2, oifdd 9l 99al § I8 99q
TE B AHhdT 8| SREAG AN AlBHIE 3@l HANT B B9 § Hreidl g 3R
wfed J Sl 59 Sl B AN & Sl IH< & H2oidm § |

#include <stdio.h>
#include <stdlib.h>
int main ()

{

//static allocation example using integer array.

int arr[5]; // static memory allocation memory allocated before execution,
the size of array should be initialized

for (int j = 0; j<5; j++) //Waste of memory can be occured.
{

printf("Enter number for Static Array %d: " ,j);
scanf("%d", &arr[j]);

}

26



printf("\nThe Static Array is: \n");

for (int j = 0; j<5; j++)

{

printf("The value of %d is %d\n", j, arr[j]);

}

//dynamic allocation example using integer array
Int* array;

int n, 1;

printf("\n ---\n\nDynamic Allocation\n");
printf("Enter the number of elements: ");
scanf("%d", &n);

array = (int*) malloc(n*sizeof(int)); //memory is allocated during the
execution of the program

//Less Memory space required.
for (1=0; 1<n; 1++) {
printf("Enter number %d: ", 1);
scanf("%d", &array[i]);

b
printf("\nThe Dynamic Array is: \n");

for (1=0; i<n; 1++) {
printf("The value of %d is %d\n", i, array[i]);

b
printf("Size= %d\n", 1);

system("PAUSE");

return 0;

}
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AN JTATHIE b Ha: @ Gt amer F S8 arelided R ygwe &
T &g BawE Bd 21 I8 bR <stdlib.h>geX B1Ea ¥ B8l 2 |

%4 e IR faavor
1 void *calloc(int num, int size);
num Il & UHh W IEfed dar 2 | et size age H 80M |
2 void free(void *address);
I T U & HHAN <Id DI W HRAT 7
3 void *malloc(int num);
num Il H TH W IMafed wxal © | Taad! size a18c | B8R Uaq
STgMRISS 81l |
4 void *realloc(void *address, int newsize);

SART AR STAIBE & PTH 3T & |

fereforRaa o SHfie TR TP BT Basd & A1 ISTE 2 |

1.

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

int main() {

char name[100];

char *description;

strcpy(name, "Zara Ali");

/* allocate memory dynamically */

description = malloc( 200 * sizeof(char) );

if( description == NULL ) {
fprintf(stderr, "Error - unable to allocate required memory\n");

b

else {
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strepy( description, "Zara ali a DPS student in class 10th");

}

printf("Name = %s\n", name );

printf(""Description: %s\n", description );

b

T4 SWRIGT DI HHTIA IR I BN AT AMSCYe =TGR 8NI:
Name = Zara Ali

Description: Zara ali a DPS student in class 10th

SWIFd UM &1 AR calloc(); BaRME &1 ITANT x|l fofar S |aar
2|

calloc(200, sizeof(char));

Mg fodll 1 WES @1 HARY 3fclide TR Fdhd & | AR MMUST 39 W O Fh=or
BT © | Sdfh sHd AuRd W H Udh IR 39 Aso ®f IRITNT &= & dIa
g 7Tl ddd 2 |

2.

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

int main() {

char name[100];
char *description;

strcpy(name, "Angad");

/* allocate memory dynamically */
description = malloc( 30 * sizeof(char) );

if( description == NULL ) {
fprintf(stderr, "Error - unable to allocate required memory\n");

}
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else {
strcpy( description, "Angad is a cute Boy.");

}

/* suppose you want to store bigger description */
description = realloc( description, 100 * sizeof(char) );

if( description == NULL ) {
fprintf(stderr, "Error - unable to allocate required memory\n");

}

else {
strcat( description, "He is in 1% Class");

b

printf("Name = %s\n", name );
printf(""Description: %s\n", description );

/* release memory using free() function */
free(description);

b
T4 SR BIe HHTId AR I BN AT 3MSeye F=TgaR g

Name = Angad
Description: Angad is a cute Boy.He is in 1* Class.

'C' ¥ dige? (Pointers):uig<u®d IRV & RNrgdr 79 o= IRTad &1 vgd
(AR Ape &1 Ugd) AT 2 | el W a9 aRuaa @ik divic< fh dRg uig=x
BT AT ST H oF I Ugdl 39 SFiIR BT a9 h B | Uigex fSFeiNg= &l

ARV ®Y TR 2 |

type *var-name;

JEf type UigTeR UHR 2| I8 W D AN Sl UHRI H W AT A1RY iR var-
name UigxX IRUGA &I 91 2 | Uisex bl SR o+ & o1y Swarr § forar
S ATl dRIG o7 H ITART ford WM aTel dRieA forg & 99 & ® 69

A digwex fSaene™ F=aR 2
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int *ip; /* pointer to an integer */
double *dp; /* pointer to a double */
float *fp; /* pointer to a float */

char *ch /* pointer to a character */

T Uizl @ AF B Sl UBR Ud & 8Idl &, I8 Udh oV SdarSITe THR
T ? 3R I8 Th N 4T ol uelfd oxdr 2| fafi= Se1 Rl & dig<xi &
T B % SS9 grT Uige fhd T IRTTd iR di<ie~< & < YR § B
BIaT B |

fererforRaa Serevor uis=ex aRTad & SUANT &I uefdid &xar 2 |

#include <stdio.h>

int main () {

int var = 20; /* actual variable declaration */
int *ip; /* pointer variable declaration */

ip = &var; /* store address of var in pointer variable*/
printf(" Address of var variable: %x\n", &var );

/* address stored in pointer variable */
printf(" Address stored in ip variable: %x\n", ip );

/* access the value using the pointer */
printf("Value of *ip variable: %d\n", *ip );

return O;

b
T4 ST BIe HHTId AR I BN AT 3MSeye F=TgaR g

Address of var variable: bffd8b3c
Address stored in ip variable: bffd8b3c
Value of *ip variable: 20

NULL dig=x:

Ife 3Mud U Uigex dRUS &I 38T B & U BIs I8! U<l Ag! 8 d9 34
NULL dg g &=l amfey | a8 aRued feaqenes & 99a R fasar rar 2 |

Tigex IRTea ot NULL o aqrgd & 8 8 S99 NULL dis=ex &sd 2 |
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NULL dig=r T& I AN el diae<T Bl 8 AR Ig w3 A4S aTgay #
aRaIfyT &

fr=ferRad Um R AR & |

#include <stdio.h>

int main () {

int *ptr = NULL,;

printf("The value of ptr is : %x\n", ptr );

return O;

}

T4 SWIE Bl HHIS AR I BN Al 3MIcYc FF=TgIR B

The value of ptr is 0

qise} dl sifgs & oy if Wewe &1 Sy Femgar fear o7 g6 &
if(ptr)  /* succeeds if p is not null */

if(!ptr) /* succeeds if p is null */

'C' 7 Recursion(R&eiH):Ree= @94 (self-similar) d&a & amseHl &
QERE @ U ufhar 2| gt el § afe v U enuel e 8 e &
3faR Al AR BT Bid B BT AFAR I © T 39 R BaRH & w0 H
ST ST 21 3 W&l § O U Hhaed U4 MY Pl & Hid $Hal & al 9
ReaRia e ®wed 2|

How does recursion work?

void recurse(}'ﬁ

{ recursive
sas =s saw call
recurse();

}
int main()
{
recurse();
g F¥E) i
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Repe AR &9 &=ar &
void recurse()

{

recurse();

int main()

{

recurse();

f}?wsh HRME & oy o

1. 9IR®e B § & 99 Amcs (Termination condition) 1 awd @
IR 3O foIY 98 Gg BT Bl T BT AR |

2. 59 W U BRI Y& Pl D] B d9 I8 9% AasS 9 I |

Repe= & Iarevor F=gaR &

(@) famar ¥R (Fibonacci Series)

(@) famifheta diftfive (Binomial coefficient)

(M) GCD

(@) fhamal RS

flhare! JRIST 6 = FF=Tgar qorie FgHd 4 ©:

0,1,1,2 3 5 8 13, 21, 34, 55, 89 ...

el MRS H ggel a1 HaR 0 3R 1 2 3R Jd q1g arell Far fUoel &l Fa_]
BT AN & | TR Hew o, el dgre fé Nth ed Fegar Yedd dee
ERT gl &

fibonacci(N) = frarat @il f& Nth 2o
fibonacci(N) = fibonacci(N - 1) + fibonacci(N - 2);

S8l &), fibonacci(0) = 0 3iR fibonacci(1) = 1
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fr=ferRaa oo fhaqar dw=mel & Nth cd ffare & fov Res= &1 Swam
Fxar 21 Nth fhamal S fareq & fog a8 |@duem (N-1)th sk (N-2)th
S Bl 2 3R R ST &1 AT Hrar 2|

R BT ITINT v fhama! Rl @ Nth e d& file & & fog <@ gm:
Fr=TferRad UM, STANTHAT | % HaRE Bl STAN )b $99C & wd H
gl ARG & Ual $I AT B ofdl & | S SW Iy IFAR RebeA &1
IUANT xd 8¢ 'fibonacci' e JoR IRFING HaRe Sif g4 & w4 H UH
guifes N ofar 8 &k Nth fhamal dw@ dedr €1 o9 ual @ d@ar <2 gRf a9
Repeld e 81 S iifds fhamat WRS @ Ugel &1 %F 0 iR 1 81 2 |

#include <stdio.h>

#include <conio.h>

int fibonacci(int term);

int main(){

int terms, counter;

printf("Enter number of terms in Fibonacci series: ");
scanf("%d", &terms);

/*

* Nth term = (N-1)th therm + (N-2)th term;

*/

printf("Fibonacci series till %d terms\n", terms);
for(counter = 0; counter < terms; counter++){
printf("%d ", fibonacci(counter));

}

getch();

return 0O;

}

/*

* Function to calculate Nth Fibonacci number

* fibonacci(N) = fibonacci(N - 1) + fibonacci(N - 2);
*/

int fibonacci(int term){

/* Exit condition of recursion™®/

if(term < 2)

return term;

return fibonacci(term - 1) + fibonacci(term - 2);

}
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Program Output

Enter number of terms in Fibonacci series: 9
Fibonacci series till 9 terms
01123581321

N

(@) foifHere PIfhRIde T YRIT:
#include<stdio.h>

int fact(int);

void main()

{

int n,r,f;

printf("enter value for n & r\n");
scanf("%d%d",&n,&r);

1f(n<r)

printf("invalid input");

else f=fact(n)/(fact(n-r)*fact(r));
printf("binomial coefficient=%d",f);
b

int fact(int x)

{

if(x>1)

returnx*fact(x-1);

else return 1;

}

The sum of the 10 binomial coefficients of the form C 9 k?
45

() a1 Fa=r @& GCD Hrer:
Input first number: 10

Input second number: 15
Output GCD: 5
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Logic to find GCD using recursion
factorsof2- @ @ © (+) @ (2
factors of 30- o o o 5 o 10) (15) (30

Common factors of 12 and 30

GCD e & oy sgfdeartsa TaTiiRen:
Begin:

function ged(a, b)

If (b = 0) then

return a

End if

Else

return gcd(b, a mod b);
End if

End function

End

Program to find GCD using recursion:

C program to find GCD (HCF) of two numbers using recursion:
#include <stdio.h>

/* Function declaration */
int gcd(int a, int b);

int main()

{

int numl, num2, hcf;

/* Reads two numbers from user */
printf("Enter any two numbers to find GCD: "),
scanf("%d%d", &numl, &num2);

hetf = ged(numl, num2);
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printf("GCD of %d and %d = %d\n", num1, num2, hcf);

return 0;

}

Recursive approach of euclidean algorithm to find GCD of two numbers:

int ged(int a, int b)

{

if(b == 0)
return a;

else
return gcd(b, a%b);

}

Output:
Enter any two numbers to find GCD: 12

30

GCDof 12and 30=6

el fag

WIHSRY Sl ddl & URMAT HAT BT Uh HUS & Silfd Hidd JART W §
dufed B1d 7 |

TR § U 2—S1 W & ddl I U8 IRd IHIT 32 D HHN ATHI
arrdfed fay o 2

U Tel R H Algg 911 ST da@l & THWHRYT (WARAT ) &l gafiT
PEd T |

Uigexud IRuae & e 79 o= aRude &1 Ugd (HHR dlaee &l
Ugd) BT 2 |

T U

JEIfTS ue

m

AR T & e 9 b Bar 27

(o1) aTTgeH W @ & H 8l

@) smgeH W # foga @ 7 &1

(%) amged W A A9 &

(]) amgcH W H 4w B A1 fAeqa & &
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2 AR Fd gemiRed @) SIfeetar 87
@) O(n%) (@) O(logn)
(@) O(nlogn) (@) O(n+1)
U3 AR T TeiRen # d #1¥el b 81 &
(@) o9 IgeH W & I H BEl B
(@) 519 agcH W ¥ fIemd W e &
(@) 519 amseH W & s R # &
(@) 59 anged W B Nod R # & a1 781 &
4 ¥ W AM ¥ E a@ B W B e B
(@) gda (@)
(%) @ie @) T ¥ BIg 1 T2
s e | B9 A1 AWer sfeadr Rigid # A 9 ?
(@1) FE 3rTST AT (9) FEH @RI ATHAT
(4) 3iRId & AT (3) 3D A
TYCRTHD T
U1 I WIS B T Sifeardt |ar 872
2 W A IMYBT T AT &7
U3 R @/ 87
U4 gIH W UG T AAAd 87
us  dIfoRiie ST edes @ 27
IBECIRCRCE
g JQTERYT & AT T AT VX AR |
U2 foRdR & malloc HaRE BT THSTS |
U3 Repe= & foTv 9T el IR &1 SYART fhar Sirar 87
T4 e I MR 9d ¥ ) 98aR 27
U5 Character RET &I HHSTSN |

STINHT AT
YR 1| § QN 2. § Q¥R 3 A
3TN 4: 9 3TN 50 ¢
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