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(Unit Introduction) _i/

st U sl U e I b TR o e el o1 2
G b il id UL Setb i i 258 b F Rl AE
Lor (L e\ e me tyt b s e en P S L L3S
Fe PEFISLRL I L LA i ptie LA
I

(Data Structures)]ﬁ.//‘“l‘d 4.1

ST SN I e b SB U RS S AT Sy o At S
LU S e LS 2 g 5 S A18,05100 5% BT AL U 100 20t/ U
S resr Zvifrtsd oo zimd Jsies ot Ak i S B £ o
ie:»?f

“_9l:'nd%lé&'@/ﬁfuﬁ#ﬁJl&uﬁfa;‘{L}/T&ﬁz%t’n/’éf.,{%?li’;é’”
uiz_/gL(Array)z./@t‘gs.g‘;u:wut.,,gwﬁ-wmn‘/&dlﬁﬂuﬁéﬁ,@ﬁ/?_c
e M AL e o L

(Array)e.! 4.1.1

et tint [t el ie L5 ABE LU e At
B Real Fogente s bl A
= V&ﬁﬂﬁr&uﬁd/}‘jj&gf%gw}‘}ﬁ LISt
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(Array Decleration) /%4541 4.1.2
,‘Lfﬁ@gf’l’?’c }wfz_/wté,@-c
4 )

type of data to be
stored in array

maximum number of
elements that can be stored

data_type array_name[ array_sizej;
|

identifier of
array
- Y,
,%'z,/wgﬂﬁiug&jgzuJ;m/.fuml/&»f.,guﬁu?m_/uf.;;eint,gfw;tgﬁ f
Ly /S

int daily_wage[7];
e JeS PSS b LEL A bo0g
float marks[20];

(Array initialization) 27 %1 4.1.3
o7 1 fes L A e bl R Ur‘:"ugﬂ’%ﬁuﬁ;/’ug;/&?
-ujé/(// chfi_}ul/;/lasﬁéﬁﬁ%_fu:p{mcr

data_type array_ name[N] = {valuel, value2, value3,........ , valueN};

-‘L&fg// Wlﬂ’/ﬁgﬁ’/;/l..‘.://V&ﬁafgéé:’&/l’ﬁy@JU}EQVJ:J@‘J)’@/}
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float height[7] = {5.7, 6.2, 5.9, 6.1, 5.0, 5.5, 6.2};
e FE7 L L3 S5 (Vowels) =l i 7L £ Sy Fit e el L
char vowels[5] ={'a"', 'e', 'i', '0o', 'u'};
tL A
e U ST L 1L S GG S a S
VU e et S T gt A S ek

,

. . initializing whole
void main() ar‘r‘ay after declaration
{ not allowed
int array[5];
array[5] = {10, 20, 30, 40, 50}; <
\} J

-‘QQ)//,,i/WujZ_/y}(J'L/@ Wluﬁﬂj!@/&;lMLL/’ﬁ%’ﬂgeuﬁdlf’*&@)/r;l

(Accessing Array EIements)gw..f ‘fpﬁ"-J’ 4,1.4

(U;U array—name[index];@/u’IjVL(L’é;;l:@’?%L“;'nggfvluggwl/:égﬂ
_wéf‘_)"uéijéu@:m
Q}Jlf(ﬁ!%iheightg/lheight[O]Iﬂ.;.ﬂg(ﬁ&“!ﬁT/;llgg /mg.moufmgwu%
< JE7 heightg/lﬁuiuégé'uﬁ&lgﬁ.‘a e LTSI et suheight[1]-o

- C"/ Sop v u( J
: ‘.
O o R & W R &
\\é\‘)\\ ‘(\e’\(}\\ \\é\Q\\ \\é\Q\\ \\é\‘)\\ \\é\‘)\\ \\é\‘)\\
5.7 6.2 5.9 6.1 5.0 5.5 6.2< Value

Index—— 0 1 2 3 4 5 6

JM/L}( ai_u'a:/”r‘.j) JQ!/@/ heighte_.I:4. 1‘)&




B AR /‘LL

7 z 7 v
- (Programming Time) ..ﬁi/‘;/,: 4.1 E

-LLa()/,:q'}mt_/@‘}i{u':(_/!ugg[/d/uﬁégﬁ‘jg?l/’j/?ug
:f
#include<stdio.h>
void main()
{
int age[5];
/* Following statements assign values at different
indices of array age. We can see that the first value is
stored at index @ and the last value is stored at index 4
*/
age[@] = 25;
age[1] = 34;
age[2] = 29;
age[3] = 43;
age[4] = 19;
/* Following statement displays the ages of five persons
stored in the array */
printf(“The ages of five persons are: %d, %d, %d, %d,
%d”, age[©0], age[1], age[2], age[3], age[4]);
}

z z 7 &
(Programming Time) Fhiy a2 E

_Lu§4q)¢/:2gﬁ;/fb/,ué_%uﬂc.bu/:}u/fbéuﬁwmﬁ’%f/’vg
:f

#tinclude<stdio.h>
void main()

{

float marks[4], total marks;
printf(“Please enter the marks obtained in 4 subjects:
“)s
scanf (“%f%f%f%f”,&marks[0], &marks[1l], &marks[2],
&marks[3]);
total _marks = marks[@] + marks[1] + marks[2] + marks[3];
printf(“Total marks obtained by student are %f”,
total_marks);

k} J
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(- g ’Lf/',::{.{

:JV"‘IJE,‘UI;JIJ#K%IJ/,') 4.1.5

-C;_Lf‘y&"/u:',’)j/?‘j“}@/)#é[—Cﬁl?&fdW'J"C:v’GJ’/}wo}(%’d/“}f‘;—:Mu(nvg&z}’

-

{

}

-

#tinclude<stdio.h>
void main()

int array[5] = {10, 20, 30, 40, 50};
int i;

/* Following statements ask the user to input an index

into variable i. */

printf(“Please enter the index whose value you want to

display”);
scanf (“%d”, &i);

/* Following statement displays the value of the array

at the index entered by user. */

printf(“The value is %d”, array[i]);

J

=d STt 1SS St E U ed SRS A et by L3

_J;JVVI

-

EXAMPLE CODE 4.3 <\>

#include<stdio.h>
void main()

{
int array[5] = {10, 20, 30, 40, 50};
inti=2;
/* Following statement displays value 30, as i contains
2 and the value at array[2] is 30 */
printf(“%d”, array[i]);
i++;
/* Following statement displays value 40, as i has been
incremented to 3 and the value at array[3] is 40. */
printf(“\n%d”, array[i]);

}

- J
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:(Loop Structure)j./}b.:«;J 4.2
"Pakistan"..;’//!j;/,:d”/aﬂ W_QL/JW!KJJ(UUM&W’ %}g;,ggvgu:"ﬁ
ufd/_;)uf éﬁ:’-c L Q/JL»’VI - Arys = printf("Pakistan"); =1+ ﬁ]u:/ Zk ]
o
- For-1
< While-2
< Do-while-3
_Zuj/c:;/?.,;)Forﬁui‘_,gw
(General Structure of Loops) {W(lagu{u’ 4.2.1
fgﬁjuwﬁ"yby?_/mﬁﬁanLl/;;’.fyu’uug;?t{vguu’zdu’ O IO
sl L8 SN ER G caSnL Tt

S el ke ey S PP

SUWAEG E L fr £ g s fe po Tl oL f SIS o 6 10L L
g’;ﬁwﬁuf 6/@;!,{3{7 Jiste sy Sk 107 gugingjg)é 1008 Z: sl gl S
-Glgnuf10@ff¢ﬁuflm5bf¢(€:ﬂ.ufg’gn4_/g/§10[1@‘."55/.5&!(1u.'f

e b B e S (L iyt A S i
(General Syntax of for loop) u"@'?b(.,) 4.2.2
:4‘,:%&(7:’F0Rufé;@,@l/j4—c

for(initialization; condition; increment/decrement)

{
Code to repeat
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r’f)— u" ’V/'z:{.{

A 54 ulgﬁwééédf;i 3L _JFOR

Initialization
Increment/
Decrement
Execute
Condition Associated Code

:ujém{)gf}lfj@/)ﬂwb‘ulg}ﬁ

SIS LA vt & o he 20K _JFOR(Initialization) /%7 151-1
-ugz_l%ﬁLuJ%ﬂ/@wZ_/‘/’ w1y
_uj??_(g‘ﬂ}:yL.?«)(Z;n(FaIse)wd/fiui%&n..%(Condition)ﬁi‘J/—Z

LBt 16 Fi6nt L b n sk E IS S Ao FS S e (True) e 113
-wLLg%/?Z/;lP/ug})ﬂ/}i‘Lgﬁﬂju’&lb/‘

for(inti=90; i< 3; i++)

{

}
Output:
Pakistan
Pakistan

Pakistan

printf(“Pakistan\n”);

EXAMPLE CODE 4.4 <\>
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.

.,‘,?/“J“)' Zw)"!/j/,: S = m{) (’5;@/’;)!% Ku’!gdwlg)ﬁ/)lQ//f{j/id,}/vfgfﬂﬁ

_§.VM(Execute)¢zg)?i¢;

—ebln W!LO&"E/)I‘LL"L?}’Z%‘W IS £ Lgint i=0;(}’~{‘¢ P IS T
St e Qenuy Flie (e 32c 0ed § i SMeea bt U4 k3G ef 2
LT

-ﬁ;blgua"Pakistan"/?Q/cm printf(“Pakistan\n“);ﬁc‘;@:dﬁg,;)_S

;wfd/ifuﬂ‘at‘njwlgluﬁggu(i 4;2‘2 i++;@~+3ﬁ¢zgﬂ?ﬂﬁ/{g!¢&ffjﬁ/¢a£ﬁ.4

b1 bif 07

FlE SIS A e (e 320 123 ST BLE o fFun 1S
_JngnZ.wffd/i/iff_(L@J"Pakistan"u@»/?q)/’

€Wl "Pakistan"s s, o A le fe32e 228§y L g S Gk 16

dbn3e=dd

b A S utalse AU U e 320328 ST S Ug - Sr okt 27
K2 LT

- J

~ (Programming Time)(/’t‘

Ly A0 120 S,

Program:
for(inti=1; i<=10; i++)

{
}

o /

printf(“%d\n”, i);
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Program:
#include<stdio.h>
void main()
{
int n, fact =1;
printf(“Please enter a positive number whose factorial
you want to find”);
scanf(“%d”, &n);
for(inti=1; i<=n;i++)

{
fact = fact *1i;
}
printf (“The factorial of input number %d is %d”, n,
fact);

; d/“u}.‘éﬂ/@;uﬁu’!-nS.gulﬁ-‘L“/.L'lag.'é{)KL/(KK(!/?/?JI‘}U}@/) J‘.’.‘j
= ST s

Iteration | Value of counter | Condition Loopbody |Result
fact=1
1 i=1 TRUE (1<=5) |fact=fact*i | fact=1*1=1
2 i=2 TRUE (2<=5) | fact=fact*i |fact=1*2=2
3 i=3 TRUE (3<=5) |fact=fact*i | fact=2*3=6
4 i=4 TRUE (4<=5) | fact=fact*i |fact=6"4=24
5 i=5 TRUE (5<=5) |fact=fact*i |fact=24*5=120
6 i=6 FALSE (6>5)
o j

(Nested Loops) ss4h 4.2.3
L Soale Al il A e T

for(initialization; condition; increment/decrement)

{

Code to repeat

}



S s 4 /‘LL (o-U” Und

‘LCC}’ZJ{;}JFOF /;!ugdg.fﬁnﬁfuﬂfgfgé;@—C(Code to repeat) 5;(01;2_%!/;;,@3&@{;(7
oA it T e I L1 & A ae e s L 25 S T
- L"Ll«;((Nested Loop Structure)j;’f

for(initialization; condition; increment/decrement)

{
for(initialization; condition; increment/decrement)
{
Code to repeat
}
}

.2 S
W10 AEB AN & S AT b5 ol e L LA
ke paat E SR A 1d S AF 10 18T 2 b S

z z 7 X
(Programming Time) u&'/;/? 4.5 E

-
:(l‘l/.:
S LA F 1021y Q%&%’/Sﬁﬂlﬁ/v Y
Program: :f"C/e
#include<stdio.h>
void main()
{
for(inti=1; i<=5; i++)
{
for(int j =1; j <=10; j++)
{
printf(“%d >, j);
}
printf(“\n”);
}
}
- /
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)

-‘a,:a:d’afl’d/"l/j/.:ég;/?n
12345678910
12345678910
12345678910
12345678910
12345678910
-L/Q/c};/?v)(zﬁﬁﬂu%;%t’/?gC)J_;}J&)JIU/‘Lr}”‘ i e
-

oSy AF10 e 1ui-e ledduiing & e Qoremne i Eddsaiied fi
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)

Program:
#include<stdio.h>
void main()

{

for(inti=1; 1i<=6; i++)
{
for(int j=1; j<=1; j++)
printf(“*”);
printf(“\n”);

R AN
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(Programming Tlme)(’t‘

NPl ui&/ian_;ugwiu;/»f lezu:"?uc/,ug

Program:
#include <stdio.h>
void main ()
{
int n, lower, upper, count = 0;
printf ("Enter the number: ");
scanf ("%d", &n);
printf ("Enter the 1lower and upper 1limit of
multiples:\n");
scanf ("%d%d", &lower, &upper);
for(int i = lower; i <= upper; i++)
if(i%n==09)
count++;
printf ("Number of multiples of %d between %d and %d are
%d", n, lower, upper, count);

- (Programming Time)(/’L‘

. be . . ~Z
(en2e 12nD G Aede J(integers)) £1L 1sd ljnZ:_nlﬁuff’?l/;/vug

Program:
#include <stdio.h>
void main ()

{
int nl, n2;
printf ("Enter the lower and upper limit of even
numbers:\n");
scanf ("%d%d", &n2, &nl);
- /
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N
if(nl > n2)
{
for (inti=nl1; i >=n2; I--)
{
if(i%2==0)
printf ("%d ", i);
}
}
}
- J
- (Programming Time)(';L‘
Ui s A S kst
Program:
#include <stdio.h>
void main ()
{
int n;
int flag = 1;
printf ("Enter a number: ");
scanf ("%d", &n);
for (inti=2; i< n; i++)
{
if (n%1i==0)
flag = 9;
}
if (flag==1)
printf ("This is a prime number");
else
printf ("This is not a prime number");
}
- J
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P2 z P Y
(Programming Time) _,@l/‘;/.: 4.10 E

-
:H‘I/‘:
L Pl P b s 1002 ﬁJf‘%ﬁ/’.@
Program:
# include<stdio.h>
int main ()
{
int flag;
for (int j =2; j <=100; j++)
{
flag = 1;
for (inti=2; i< j; i++)
{
if(j%1i==09)
{
flag = 0;
}
}
if (flag==1)
{
printf ("%d ", j);
}
}
}
- J

(Loops and Arays) JLsl_244.2.5

AL L PRI i e (C et bl Al A8 g
EE AL S el S G et e e Sy AN ur E S
-ujzgl)gb’a’/?;/lz:/’/dlﬁ“!ugkm_/l
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- EXAMPLE CODE 4.5 <\>
int a[19];
for (inti=0; i< 10; i++)

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

\_
- (Programming Time)(f'k ..;C‘UC/,: 4.11 E
:r{’l/‘:
A ASsd L3t fiS sy’v;wf’?uf/?.,g
Program: )

#include<stdio.h>
void main()

{
int multiples[5];
for (inti=0; i< 5; i++)
multiples[i]= (i + 1) * 23 ;
}
- /

oy e e NS _i-2

S j’”&uooﬁéﬂwﬁﬁswq&c /J’dmvﬂu:agﬁ:;;nfwé s
..ujiuj/?d/(?_/l

EXAMPLE CODE 4.6 <\>

for (inti=0; 1< 100; i++)
printf("%d ", a[i]);

RS 0L G 000 e L K s
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EXAMPLE CODE 4.7 <\>

int sum = 09;
for(inti=90; i< 100; i++)
sum = sum + a[i];
printf(“The sum of all the elements of array is %d”, sum);

_2.mwtJuth_y,uw}LJ}fL,b301&&.,@,?%%/’2.,9

S F8.2.6

z z 7 X
(Programming Time) ..ﬁ‘l/;/.: 4.12 E
:.Al/“

_;/G"/j‘*'}"twézmmuf”%f/vug

Program:
#include <stdio.h>
void main ()

{
int a[] = {2, 3, 54, 22, 67, 34, 29, 19};
int b[] = {65,73,26, 10, 4, 2, 84, 26};
for (int i=0; i<8; i++)
printf ("%d ", a[i] + b[i]);
}
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)

_%VnJWlééL/}ﬁuﬁvi]u’uugfarfé(Data Items)}’/ﬂ’aﬁﬁ%t‘nﬁﬁgﬁf/b&ﬁ °
du‘.:‘/’}g‘/ufgrﬁd'uj(}clg u%ff“upavg&gwsvgutu%,{y LiLie . Array o
e b

:uji./%@/’u’!/gﬂuﬁé:@-Co

data_type array name[array size];

_%tﬂfuﬁ;/lﬁ%:fﬁJWw(Data Type) FLlse

‘c‘_l.?,))!ilfz_/!;?c‘,&&)ﬁbg(mray Name)(t(z_/!o

_wélgé’:/uﬁ;/!vg%ﬁo;k)au&)fi;t'lz(Array Size) -6l @
_‘gﬁC by” ﬁ]uﬁﬂg&:dﬁﬁﬁ{ﬁ’/;/lug_‘g s U%}g/!;wgﬁg/ﬁuﬁ;/l °
ce Y ST AL F

data_type array name[N] = {valuel, value2, value3,..., valueN};

Laﬁg,ﬁufkngt/ﬁ Array Name[Index] L }wiv&rbéz_mffmbgéwwégn °
e et bl e et e PSS (L

do whilec..:«)‘WhiIe:.;;’Foru:":’wcd/.;;’_‘at‘ngﬂﬁ"léid'.l/:)’/&:ugz: u%';.}b;;’ °
-

‘c‘,{tﬁrkl{?ﬁor uﬁé;@.ﬁ ;4:-Co

for(initialization; condition,; increment/decrement)

{
Code to repeat;
}
Ld.'/p’/bl./dﬁvg“}]fy%’_ﬁ; t’lk‘(ﬁ.//b“b”«)wd;uj L/JW|7)/51.,QJIIL V}Jﬁu& °
_ujinJW1€L
_‘Lt‘(gnuv‘l/l}ﬂ"/?mngﬁufzﬂéﬂégﬁ:ﬂ °
- _/
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SISy f 5t mi2 iy

SIS A 4 S W3 w2 Arbia
_Q;gglﬁ/ggﬁc,Ul/J,}@/):sJJlr

G AFE it At 1

S U1K rdits 22

S Uon GRS Al AL ) 3

_Q//wu}d/é.lﬁc‘:.,;) for-4

ol P AL F A e E SR Ve T s
SIS P S 5tn 358 L )y

a) int a[] = ({2},{3},{4});

b) for (inti =0, i< 10, i++)
printf (“%d\n”, i);

c) inta[]={1,2,3,4,5};
for (int j =0; j < 5; j++)
printf (“%d “, a(3j));

d) float f[] ={1.4, 3.5, 7.3, 5.9};
int size = 4;
for (int n=-1; n< size; n--)
printf (“%f\n”, f[n]);

e) int count = 0;
for (inti=4;i<6;1i--)
for (int j =1, j < 45; j++)
{
count++;
printf (“%count”, count)

}
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a)

b)

<)

d)

e)

-u:‘.d{:{,b‘a

int sum = 9, p;

for (p=5; p<=25;p=p+5)
sum = sum + 5;

printf (“Sum is %d”, sum);

int i;
for (i=34; i<=60; i=1%*2)
printf (“* <);

for (int i =50; i <=50; i++)

{

for (j=1; j >=48; j--)
printf (“j =%d \ n”, j);

printf (“i = %d\n”, i);

by

inti, arr[] ={2, 3, 4, 5, 6, 7, 8};

for (i=0; 1i<7; i++)

{
printf (“%d\n”, arr[i] * arr[i]);
i++;

¥

int i,j;

float arl[] ={1.1, 1.2, 1.3};
float ar2[] ={2.1, 2.2, 2.3};
for (1=0; 1< 3; i++)

for (j=1; j< 3; j++)

TSUr L 5t 455 A iy

printf (“%f\n”, arl[i] * ar2[j] *1i * j);



S s 4 /‘LL (o-U” Und

:1[?’

_q/y/?uj;%drfifdwfuﬂ

a) kkkkk

*kkkk

*kkkk

b) A
BC
DEF
GHIJ
KLMN

2

LS fLES /,!)__u,uub/,la/oé»zu:"%f/,ug
:30&’”

v L/JL»’VI/(Euclidean Method) qu P P ut/z 2 uf’ﬂ(l/’j/? L
-~z LS 6ep
4"

(A s 1) b AU A E T2 10205, g
5

N2 S A AT &L e S5 W e S s u:%/@ug
-LL&@%
:605”

Zhe 10u”"f"u.Zut;/if’;u,m;/y’u%‘wﬁ{sgﬂJﬁmu:‘”,quj/?ug
-t



