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Hgat HT YarariHar

Essential C Programming

He®I Aoxdt (Introduction)

C is a programming language of computer. Whatever you see in computer most of it is a magic of
C. Word, Excel everything is made using C.

AT Ifues =F Yaariiar s 71 dfuBeq few 7 & AT 2ue 3, famersa At & &t aHs I
TIS, MITAB, AT A &% JF 9872 J T |

C was invented by Dennis Ritchie around 1973.

A & &= 1973 © »iA UH 3fer fadt & = AT

When we write C program it is called source code. We compile it and link with C libraries to get
executable file, which has instructions that can be understood by the computer. If we run this file
the computer works according to the code in this file.

e »t Yooy feue I 3T B8R § AIR o8 fxor AfeT 91 fer g Surfes J9d A Eff
FETgIdt 5% 8 J9d 7 TEIS gTe! J, 87 § niaAtfa8dtEs faor AT 9, # fa qfues
€ AMSE GdT et J1 fer g s%8e 3 JfuBeT fen feu fou a3 nighs g%eT J |

There are many C compilers. We will use Turbo C to demonstrate all the programs.

At © I SqUTEl®g 95| wiAl 299 At UTEteg 9T AT YdldTH E9HT<dT |

At € USASTH € AeIdgd (Structure of a C program)

In C program first of all we tell about those files that we need. Then we write our statements in void
main(). The first work is to keep space in memory for our calculations. It is called variable
declaration.

HT Yo feg A8 3 ufges nit 8ust eeist a9 eAT Jf 7 g gdiemi Is | fed nHT void
main() fe8 nmusnt AeeH e fsue It ufowr an der J i Ast forest-fiest st Hiet fes
AT gETEr A7 | feR § ST Es SaAsIAs far AT I

int a;
float b=20, c;
char ch;

Here from int a, computer comes to know that it has to keep a space in memory whose name will be
a. In this space only int, meaning numbers without decimal point can be kept. Similarly float means
that we can keep numbers with decimal points also. By char we mean only one character. In it,

apart from ‘A’, ‘B’, ...... , 1,20 or any other special character like ‘@’, ‘[‘, ‘%’ can be kept.
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fe® inta 3 AfUGeT § Uz wareT 7 I GRS HHTT fe8 Aar g8t I fAAeT &H a T HET J1
fer mar feu int Afe & faor emHse (f9e) © Aftmr (integer) I It 77 Aaet J1 fem 397
float @7 H3®Y J f& Aftmi™ TAH®E T& J ASEr J1 char € H3®Y J 8T fex niug | fem feg
‘A, B, ... 3 femer <1, <27, A St 9 99 »iee R @, 7, ‘%, nife I8 < oo
ASET J |

Next when we have to show something on screen we have to use printf().
feg vl 7T Aadis 3 g3 few@ar 99 3F printf() TI3mT 7T J|
printf(“Hello World”);

The above statement will print Hello World on screen.

8us fest AceHe &% dfueT Aasts 3 Hello World fevrar |

If we have to get input (any number from keyboard) from the user, we have to use scanf{().

7 oAl gAg (AfUBeT wlE o) T aT frayue (FE9s 3 I HaE A Aitmm) Bt IT 3
WA scanf() TI3T I

scanf(“%d %f, &a, &c);

By the above statement, the first number that user will enter will go into a and the second into b. %d
is for telling that the number in int and %f for float. Similarly %c is for char.

BUST3 ACTHE &% GHI H Ufgst Aftmm Udr 89 a o8 A<alt »i=3 AT ¢ R %d int
BET TI3INT 7IET T W3 %f float BT TIf3nT F7ieT J, &8I aint T »3 ¢ float I 1 fER 39
%c char BT TIf3IT AET J|

Whenever we have to do some calculation we do as shown below.

7€ niAT et faest-fusst s9at 9= 37 Io & nigh9 9 AXE |

b=a*c-2;

Here the expression on the right hand side of = will be solved and the answer will go (agssigned)

into b. Remember that on right hand side of =, there can be only one variable,as there is b in the
above statement.

feg b few, = T AH UH T8 »iaAyRs 98 J & 7 839 »iear, 89 u=ar (mAsls J=am) |
we 3y fq ¥y A fex It 29189% T AgeT J, e fa Qug reene feg b T

AT =7 Ufg®™ USAS™ (First C Program)

You start Turbo C. Use ALT+F, N to create a new file and type the following program in it.
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3IAT 299 At %8| ALT+F, N 3 a<1 TE1% 8% n3 87 feg Jo fou nigAmg Yoo ety
9|

#include<stdio.h>
#include<conio.h>
void main ()

{

int a,b,c;

clrscr();
printf ("Enter two numbers ");
scanf ("%d %d", &a, &b) ;

c=atb;
printf ("Total is %d",c);

getch();
}

Whenever we have to write a C program, the first thing is to include header files.

e & ol ’H T Yaa feue I 3P As 3 ufgs! 359 oEls feadss J9amit I5 |
#include<stdio.h>
#include<conio.h>

We have to write our program with void main(). Start with { and declare your variables first.

WA void main() &% YIeH feuer 1 { BT I9x AF 37 ufos nud 9T Es ey |

int a,b,c;

We declare three variables a, b, c. clrscr() is used to to clear the screen. Then using printf() we print
on screen, that enter two numbers. Using scanf() we get numbers from keyboard, which go into a
and b. %d is for int. Then we add a and b and put the total in ¢ and at the end we print ¢ on screen.
getch() is used as wait, so that, after seeing the value of ¢ on screen, we should come to blue screen
of editor only after pressing some key.

e’ »irt f3& ITTTS a, b, ¢ BIAST T T clrser() ASSS A€ 596 B I1 feg wirt
printf() 5% ASGts 3 Ufde 9w I fd € 399 39| scanf() & wiFAt f&g $99 oi9ds 3 &< IF
Afdanm3bfeg AT 761 %dT H3BT J I S99 int I5 | feg wit a w3 b T 73 ¢ feg
U8T of miz »iflT o8 ¢ @ ufde JIT TP getch() § 22 © 39 3 =9f3mm AfeT I, 3ffa ¢ &
STH3 THE 3 e JEt of T 9 3 It wirt @rfuR »igled <t St Aadts 3 et
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At € 32T 28U 3 §uJdeTd (Data Types and Operators of C)

When we declare variables, we have to tell its type, like int, float, char etc. We call it data-types. C
has the below written data-types.

e i IITES fsaend J9e If 3t BAET 2 EY AT IF, = int, float, char nife| fem
3er-2rety fagr Afer I At feg J5 fou 3er-2ety Ts:

32T-2EY (Data-Type) RHST (Memory) I (Range)

int 2 gEle (Byte) -32768 3 32767
float 4 grEte (Byte)

long 4 gtz (Byte) -2x10° 3 2x10’
double 8 IEic (Byte)

char 1 g2 (Byte) -128 3 127

In int and long, we can only keep numbers without decimal points. In float and double we can keep
numbers with deimal. In char we can keep only one character. The range of int is less than that of
long. Similarly the range of float is less than that of double.

int ™3 long {9 fast TmHee &t Aftret T I AAE TT1 float M3 double feg TmH®=
THT Aftpet gue TT1 char few frge fex nug gftmr afer I int & ffie long &% we

Jet I1 fem 397 float & fBfHe double &% uie Jet J|

ufde m3 Aas T 391

2EY (Type) =TIt At 52HG (Used Notation)
Int %d, %1

Float %f

Long %Id

Double %lf

Char %c

String (char[]) %os

A @ BUJIZT (C Operators)

To make a C program we can use the below written operators.

At feg YaraH &8z &t »iFt Jo fou 8uded =93 Ao I

»UJST (Operator) SH (Purpose)
HEHda® (afes Adfs)

(Mathematical)

+ 73 ®Et (Addition)

- we™® ST (Subtraction)
* & BET (Multiplication)
/ 37T BT (Division)
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%

39T &6 3 ol (Remainder) BeT

STH3 UBT ®ET (Assignment)

fo®Ha® (AEfu3) (Relational)

3* <7 (Less than)

<= 3 227 AT 99799 (Less than equal to)
> 3* @37 (Greater than)
>= 3 3T 7 99799 (Greater than equal to)

gJd™gd (Equality)

&Jt 99799 (Not equal to)

&& ™3 (And)

I A (Or)

! &dT (Not)

% JI niudeT

++ & T8 (Increment one)

& we™® (Decrement one)
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X29% ACIITIA (Control Structures)
fee M®A (if — else)

We use if-else to change the control, based on a result.
if — else T T3 faF &3 T MUT 3 deI® TEBE BT AT AEl J|
if (age >= 18)

{

printf ("You can get license.");

printf ("Your age is less.");

}

As you see, that if the value in age variable is greater thanor equal to 18 we see on the screen that
You can get license. Else it prints that you cannot get license.

fAe At Sfimm I 1 7 age ITTTT® & AH3 18 7 feR 3 20 I 3T Aadls 3 fevar ¥ 399
FferRA fis AaeT J1 &dt 3t ufde d=dr fa 3978t 81T we I

The meanings of if-else are as below.
ifelse ¥ H3%Y J& &8 MgAT I |

if-o
else - &It 3T
else if - &1 3T H

EEERCELR ilman-r (Program to Find Division)

We will now make a program which will tell that in which division the student has passed.
AT 7T fex Yarow g=8% If # TR fa fefonrget oz wan feg um Ifenr I

#include<stdio.h>
#include<conio.h>
void main ()

{

int marks;

clrscr();
printf ("Enter marks of student: ");
scanf ("%d", &marks) ;

if (marks >= 60)
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{

printf ("First Division");
}
else if (marks >= 50)

{

printf ("Second Division");

}
else 1f( marks >= 33)

{

printf ("Third Division");

printf ("Fail");
}

getch () ;
}

First of all, we declare marks variable and get the input in it. Then we check that if the value in
marks is greater than or equal to 60, we print First Division.

WA A8 3 Ufg® marks I9109% fEaontd a9 for feg S99 feaye a9a@< It fag niAt if
5% 9 Jde I7 & 7 marks € STHS 60 A7 &R 3 U T 3T nift’ e9AC f3<Hs ufge ade
Tt

If the value in marks is not greater than or equal to 60, then the next else checks, if marks are
greater than or equal to 50. Then we print Second Division. Similary for 33 or more marks we print
Third Division.

T marks T StH3 60 A7 &7 3° T &t T 37 nA" else if 9K FIeT J fo 7 marks T STHI 50
7t for 3 U T 3t it Ao f3<ts ufde aae ot fem 397 &F 33 7 fem 3 27U et 598
IEEIERY

Similarly in last case else prints Fail.

fer 33T It nriia® IF 12T else 7% wiHT % ufde JI< It

s (&&) ?j TIAgEr IZI?IH"')-r (Program to Demonstrate &&)

We will write a program which will find out if the student has got A grade or not.

At fea YaramH feue gt 7 Uz J9ar fa fefenrgdt 3 A 998 yus i3 I fa adt |

If the student has got 60 or more marks in subjects and 70 or more marks in sports, than he has got
A grade, else B grade.
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7 fefenrgdt © Aaaxe’ &9 60 A for 3 8ug »ix Is »i3 83T feg 70 7 fgr 3 Bud nix
T5 3T BAS A 998 YU S13T I, a4t 3T BT |

Here we use && in if for and.
feg if feg && & niAl »3 BT T93¢ TT

#include<stdio.h>
#include<conio.h>
void main ()

{
float sub, sports;

clrscr():;

printf ("Enter subject marks: ");
scanf ("$f", é&sub);
printf ("Enter sports marks: ");

scanf ("%$f", é&sports);

if (sub >= 60 && sports >=70)
{

printf ("You passed in A Grade.");
}
else
{
printf ("You passed in B Grade.");
}
getch();
}
BU (Loop)

In see if we have to do some work many times (repeat), we use loop. for, while and do-while are the
three loops that we use in C.

AT feg aET IH T9-T9 J9&T I< 3T WA BU T93E ITI for, while M3 do-while,
feg 35 Bu nrAt Ht feg =93¢ T7

We write the below program to understand while loop.
Wi J5 f& &5 3% while BU AHST T

int i=1;

while (1i<=5)

{
printf ("Bhupinder") ;
i4++;
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With the above code Bhupinder name will be printed 5 times on the screen.
8ug fe3 a3 &% Bhupinder 5™H 5 ¥9 ASGts 3 Ufde J=ar|

At the very first, we declare an int variable i and put value 1 in it. Then while loop checks if the
value in i s less than or equal to 5. This condition is true. Therefor while works and Bhupinder is
printed. Then using i++ we increase the value of i by 1, which will become 2 now. Again the
control goes back to while. 2 is again less than 5. Therefore Bhupinder is printed again. This
happens 5 times and at the end after printing Bhupinder for the fifth time i becomes 6 and the
condition of loop becomes false. So the loop ends.

A3 3 ufgst wirl i int f5a®nT q9x fer feg 1| €T gt feg while BU 9 F9er J i &t i
€ otH3s 5 7 fom 3 we I1 5o S5 3 (true) 1 & ST while %< I mi3 Bhupinder
ufde g J1 feT i+ o@ niAl i I3 § 1 TU8E of 7 g gz 2 J A= feg 3 I3
while 3 AT J1 2 @ 5 3 we JI €7 =t Bhupinder feg ufde Jer I niffor T =9 J=r I
i3 »ifig feg URSY T9 Bhupinder ufSe a9 3 ame i & W3 AT 6 Jet I 3T U &
ASTHG 53 (false) T AR I w2 B U3H J AT I

You can make the above program using for loop also. In for loop i=1, i<=5, i++ can be written at
one place itself.

BUITS YAaH IHT for BU 578 & IT AAT J| for BY 9 i=1, i<=5 m3 i++ fex Ao IF four
T A TS |

int 1i;
for (i=1;i<=5;i++)
{
printf ("Bhupinder\n") ;
}

We see that we have done the three tasks in for loop itself. We differ them through ;. “\n’ is for
going to new line. Otherwise Bhupinder will be printed 5 times in the same line.

Wi Tue IT {1 for BU 5% feT 138 SH niAl for feg It a9 fe3 g51 feat & wiAl ; &%
Tufont g9 TT| “\n’ &<t BTG THI J| &t 3T Bhupinder 5 79 fea »els feg It ufse
H<ar |

g TES (do-while) BU

In do-while loop we check the condition after doing the task. At the end of do-while loop we have
to put ;

do-while U < niHT" d5THE IH J96 3 amiE feg J9d a9¢ Jf| ferR T iz feg ; &
Farfent AT J1

float price;
do
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printf ("Enter price");
scanf ("%f", &price);
}while (price <=0);

In the above code we scan the price of a thing. If we enter the price less than or equal to 0 (wrong
price), do loop will keep on asking to enter price.

Bug fe3 oz feg miFt fam I T U (price) Aos 9w IF| st @9 wiFt 0 77 fe7 3" w'e
H Nied JTd1, feg B TI9-889T HS® Med I96 BET JJar |

do-while is executed at least once. Even if the checking condition is false at the start, then also it is
sure that the loop will be executed at least once.

do-while Wz 3 we feq =9 799 TSB! J| H ASHs HY feu &t @A <, 37 & fex @9
IH6T TaTor J |

Afeg (switch)
switch statement is also like if-else. In switch a case is executed based on the value of a variable.

switch @ if-else TTaT IF I&at I fon feg fam ITATIS < STHI T MGAT IH THE IS |

switch (n)
{
case 1:
printf ("Hockey") ;
break;
case 2:
printf ("Cricket™);
break;
case 3:
printf ("Volleyball");
break;
default:
printf ("Football");

If there is 1 in n, Hockey is printed. If it is 2 Cricket and if 3 Volleyball is printed. If n has other
than these values, Football is printed. In that case default is executed. n variable should be int or
char. We have to always put : after case. It is important to put break after every case, other wise
after executing one case the control will go to the next case automatically. break ends the switch
statement after the case is done.

nfeg 7 W3 1 T 37 Hockey Ufde J=ar| & 2 T 37 Cricket, 7 3 T 3 Volleyball | 7 fem 3
fewer It J9 StH3 I 3T Football ufde d=ar| fem &t default Harfen diwr I n IITIS
int A char J&7 It J1 case © U : HarGeT @ISt I| TT case 3T IMT break BITEET AFST
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J, a4 3T e case THE 3 IME FeIB WIS M TAT oA *9 Ffenm A<ar| break ufdfedr
3 INE FA2I® U3H o9 fder J|

g3 M3 A (break and continue)

break is used to terminate (end) a loop.

break, BU 3 335 (AT USH TI6) BT IS0 AT J|

int 1i=1;
while (1<=10)

{
if (i==5)

{

break;

}
printf ("Arshdeep");
i4++;

}
The above code will print Arshdeep only 4 times. When i is 5, break will terminate the loop.

8us fet Bu fATe 4 =9 Arshdeep Ufde a9alt| A i €1 W3 5 T AT 37 break BU § ¥3H
CEREESI

continue makes the loop to skip the statements, that come after continue, when the condition for
continue is true. It does not terminate the loop like break does.

continue 3% B 8H I 3° I HF AET I M3 continue I’ IMIE »rBT THEMT ASTHE §
AU (£8) T el J1 break T 3T JU ¥3H &dF et |

int 1i;
for (i=1;i<=10; i++)
{

if (1==5)

{

continue;

}
printf ("Akashdeep") ;

When i is 5, the statements that come after continue will be skipped. Means Akashdeep will not be

printed. So Akashdeep will be printed only 9 times.

HE 1€ tH3 5 J<dit 37 continue 3° Wi THMT ASSH S AfXU T ATEditni | H3%T
Akashdeep Ufde &3t d2ar| feR 397 Akashdeep fAIE 9 T3 ufde J=ar|

UJTEH 899 =7 i@mn—r (Program to Find Prime Number)
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A prime number is a number that cannot be divided by any number. It can be divided only by 1 and
itself.

UITEH d99 8T Aftmr It I 7 foR o 23T 5dt A fAge 1 7 »iud »iy &% It <5t
e T

Now we make a program that will tell, if the entered number is prime or not.
T At YargTH gT78T IF 7 THAT fa vieg oSt st mftr Yty T A 59t

#include<stdio.h>
#include<conio.h>
void main ()

{

int n, 1, p=1;

clrscr();
printf ("Enter a number: ");
scanf ("%d", &n);

for (i=2;i<n;i++)
{
1f (n%i==0)
{
p=0;
break;
}
}
if (p==1)
{

printf ("Prime");

printf ("Not Prime");
}

getch();
}
We scan the entered number in n. The starting value of p is kept 1. The loop starts from 2 and goes
1 less than n. If n is completely dividable by i, we make p as 1 and break the loop.

WAl »ieg SISt gt Aftm n few Aos q9¢ If| pg ganmSt a3 | fe st AT J1 gu 2
B9 3 fa n3 we 3T IS J1 7 n, i 5 YI-YIT s Aer I 3T p g 0 I fesT Aer I
i3 break &% Y ¥3H 9 fe st AEr J1
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After the loop ends we check the value of p. If it is 1, it means that n was never divided by any
value of i. Otherwise the value of p would have become 0. So if the value of p is 1, the number is
prime, otherwise not.

BUUSHIET S e ol pel AHS S I I HAH3 1 I ST HSBT J A nae & i 5%
<fEnr &t form| &t 3T pE AW 0 T 7SI AT B A p et otH3 1 T 3T nUIEIH &89 J|
&t 3t nUITEH & T

éaéaﬁwr&swﬂmm (Program of Factorial)

Factorial means starting form 2, multiply by every number upto the given number. As you see the
factorial of 5 is as given below.

SICIMNB T H3BY J X 2 3 & F B Hitmi™ 3% A9 997 I a7 | AR 5 T eI J
5x4x3x2=120

Now we will enter a number and find its factorial.

AT IT ST At nicd J97d »is BR T SIS 3T

#include<stdio.h>
#include<conio.h>
void main ()

{
int n, 1i;
long r=1;

clrscr();
printf ("Enter a number: ");
scanf ("%d", &n);

for (i=n;i>=2;i--)
{
r=r*i;

}
printf ("Factorial is %1d",r);

getch () ;
}

The factorial answer is kept in r. The factorial can be easily greater than the limit of an int which is
32767. Therefor we keep r as long. The starting value of r is kept 1.

edcdmi® 8§39 r feg I aear| f&g €39 int & f&fie 32767 3 2u & AawT J1 fem
e 13 long T famr 1 r & B9t K | It AR I

We keep the initial value of i equal to the value of n (entered number) and decrease it one by one (i-
-) to 2 for the loop. Every time we multiply the value of i with r to get the new vaue of r. Therefore
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when the loop works for the first time, the value of r will be 5 (if the entered number was 5). Next
time r will be 5x4=20, then 20x3=60 and at last 60x2=120, which is the factorial of 5. After the
loop ends we print the factorial.

i3 ne N3 3 HY I - wer & (i--), 2 3 U I Ael J1 I 9 i T AHI
&% T A 1 ¥ BRI SIS FEEr Ael J| R 3T r S Ul e U sBE I AHIS 5 T
Aredlt (7 n5 wed 3T A | feg 5x4=20, feg 20 x3 =60 »3 »dtg feg 60x2=1203
A<t A fJ 5 87 SASIMiSB I=ar | BY ¥3H IT 3 ImiE »irt fer g ufde J9e It

for Aftpr € wiat ?5 EERL IZIHI?I"')-r (Program to Find Sum of Digits of a Number)

Suppose we enter 5346. We have to make a program that will add its digits, meaning
5+44+3+6=18

fae He B2 niH 99 5346 Wied J9¢ TIT| WAL YaoH g&8FT I A fERT nigr v 143 9,
H3®I 5 +3+4+6=18

#include<stdio.h>
#include<conio.h>
void main ()

{
long n;
int d, sum=0;

clrscr();
printf ("Enter a number: ");
scanf ("%1d", &n);

while (n>0)

{
d=n%10;
n=n/10;
sum=sum+d;

}
printf ("Total of digits is %d", sum);

getch();

We scan the number in n. Suppose we have entered 5346. The starting value of sum is kept 0.

At n feg Aoe SIS AT J1 He B2 »AT 5346 WieT &13T J1 sum & HIomst 3 0 It
AEt T

In loop we check if the value of n is greater than 0. Because the value of n is 5346, which is greater
than 0, the condition is true. After dividing n by 10, the remainder is the value of d.
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TUfegn sa g I fadt nSH IHI 0 =0 JI REfa nF AHI 5346 I AR 0 3
2T J, fer &2 d8Hs 23 J1 ng 10 &% 391 J9d 7 gt gger J 89 d € FH3 I
d=n%10;

So the value of d will be 6. then we divide n by 10 and the quotient is the new value of n.

H d & dH3 6 J=ait| fed ne &= dH3, nd 10 3% 397 IS 7 839 »r8er I, g J=att |
n=n/10;

So it will be 534.

7 &g 534 J<4it|

The value of sum will be sum= sum + d whichis 0 + 6 = 6.

sum € STHS sum=sum+d & & 0 + 6=6 =& J|

The control again goes to while. The new value of n was 534, which is again greater than 0.
Therefore the work explained above will be done again and d will be 4, n will be 53 and sum will
become 6 + 4 = 10.

F2d% TITT 3 while 3 ATRAT | n e 32l HI (534) X ST ALt I A fa 0 U T fom
BeT Qua AHSTTEnT famr I feg Je7 I i3 d € STHS 4, n el STHS 53 M3 sum ©F STHI 6
+ 4 =10 T A4 |

This way loop will keep on continuing and at the end sum will become 6 +4 + 3 + 5 = 18. Loop
will break at the end when n becomes 0.

fer 391 U TBeEr A< M3 WIS I sum T AHI 6 + 4 + 3 + 5 = 18 T AT »3 n T
AHI 0 T I BY ¥3H I A<an |

At the end we print the value of sum.

sum g dH3 »ftg feg ufde =t At I
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I (Array)

When we have to make a number of variables of same type, we use array. In array all the variables
of the array have same name. They are identified by index.

e ot feg I ooty 2 &8 &t Jiees 95783 J= 3t it w9 T93e ot 09 feg A
EEst v o fex &t Jer I1 fesan o it fe ) T es ©F gAY 5% €9F Jde I

int num[10];

Above we make an array of 10 int variables. The very first variable of array is num[0] and the last is
num[9]. We see that the index of arrays start from 0 and goes on less than the size of array, meaning
in the above example it goes until 9.

8ug niAT 10 int Aftmret T wig gatfent J1 A 3 Ufgst Aftm num[0] I=4t »i3 AS 3
niflSt Aftmm num([9] 3= 1wt Sue T fa 9 T fEsaA 0 3 Y JeT 9 i3 AEW 3 5w
we, H3%g Bug fest Gerggs &t 9 3% Jer J|

G (search)

Now we make a program that will find out if the given number is in the list of entered numbers.

I »iAt f&'s YaraH 98T It 7 THar fx ufenr famr 99 fere &9 3 fa adt'|

#include<stdio.h>
#include<conio.h>
void main ()
{
int num([10], i, t;
int flag=0;

clrscr():;
printf ("Enter 10 numbers \n");
for (1i=0;i<=9;i++)
{
scanf ("%d", &num[i]);
}
printf ("Enter the number to find : ");
scanf ("%d", &t);

for (1i=0;i<=9;i++)
{
if (t==num[i])
{
flag=1;
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break;
}
}
if(flag==1)
{
printf ("Number found.");

printf ("Number not found.");

}
getch () ;

}

We scan 10 numbers using for loop in num array. Then we scan the number to find in t. The starting
value of flag is kept 0. Then in the second for loop, we compare the value of num[i] with the value
of t. If they are equal it means, the number is in the array. We then make the value of flag as 1 and
break the loop. At the end we check the value of flag. If it is 1, the number is in the list array.
Otherwise, it means the value of flag remained 0, because the if statement in the for loop never got
executed. So the number is not in the list array.

WAl 10 Affret num W9 29 for BU Har & Ao a9e 971 feg nit 7 Afonr B9t 7, tfe
Ho I9¢ J11 flag & HInST W3 0 3T At J1 e AT for BY €9 if o o wiFl Tue
I fX o num([i] T AH3 t fegdt STH3 T 99799 J1 7 I 3T H3ST 359 BAC fe9 T vt
fe9 flagd 1 a9 BuU 37 fde Tt wfig o9 wiAft flag & HS 9 9% of| & feg 1 T 3
Aftmfr, nieg i3t foAe fe9 T1 7 &t 37 for o U389 T X flag & s 0 It Ifg st T
fa8fx for feT ®att if st TS| for et d99 fore 9 &t T

FJC (Sort) — 3TIELT FIH

We sort the 10 numbers entered in an array in ascending order.
WA 7T T8 BT I° 10 997 § Tue F9H 9 393ty e TF

#include<stdio.h>
#include<conio.h>
void main ()

{

int num[10], i, J, temp;

clrscr():;
printf ("Enter 10 numbers \n");
for (1i=0;i<=9;i++)
{
scanf ("%d", &num[i]);

}

for (1i=0;i<=8;i++)

{
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for (§=i+1;3<=9; j++)
{
if (num[i]>num[j])
{
temp=num[i];
num[i]=num[j];
num[j]=temp;

}

printf ("Sorted list \n");
for (1=0;1<=9;1++)
{

printf ("$d\n",num[i]) ;
}

getch();

First of all we scan 10 numbers in an array.

The second for loop is to sort the numbers. Our method is that we take the first number and
compare it with remaining 9 numbers. If it is greater than any of the numbers we interchange it with
that number using temp variable. Therefore at the very beginning when the value of i is 0, the
nested for loop with j variable will get executed and we will get the smallest value in num[0].

Ag 3 Ufagst it 10 Bt num »i9 o9 As o9< I

THST for ®U 333Tg feet T AT 39t I fa ufast R wEte »iz 8RS gt @it 9
meaﬁm # 87 TSt T 3T temp TITTS T T93° F9x BAS fUE I TERR w3
TACT Aftmr @ nidl 9 2| fer 397 A3 3 ufodh @9 Ae i W3 0 J<qft 3t j Tt U
9% & num[0] feg A3 3 2t Aftmr nir mreah

Next the value of 1 will become 1 and j loop goes from 1 to 9. So the second smallest value will
come in num[1].

feg gt atH3 | I A<t »3 jET B 1 39 39 9% o <8 TAIT &< AT num[1] S
T |

This will keep on continuing and at the last num[9] will contain the highest value.

fer 33t I%ET FIar M3 nitT €8 num[9] &9 7 3 <5t Hftmr Jeaft|

The last loop prints the numbers of array, which are sorted now.

nflg €8 »iAt for U & I AT 399 Ufde JI¢ IF A fx I& 3ISTELT (sorted) I |

fex 3* TU ITEHES T MI (Multi Dimesnsion Array)
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Until now we have made only single dimension array. But we can make any dimension array.

WAt 7T 3 fed 3EHHES T It »ig gafen I U9 »iET fAsht Hadt 3TETHHS € »id g
ASE T

Suppose we have to sum two 3 x 3 matrices. In matrix we have rows and columns. So it is a two
dimensional. Therefore we make 2 dimension array.

H& B2 WiET 2 3 x3 © HSoTAT ©F 73 496" J| Hefdar feg I ni3 awH Je J6 1 fer &t feg
2 ITENHES I WAL 2 ITERHES T Wid BT

#include<stdio.h>
#include<conio.h>
void main ()
{
int m([3][3], n[3][3], p[3]1[3];
int 1i,73;

clrscr():;
printf ("Enter first matrix datal\n");
for (1=0;1<=2;1i++)
{

for (§=0;3<=2;j++)

{

scanf ("%d", sm[i][3]);

}

}

printf ("Enter second matrix data\n");
for (i=0;i<=2;1i++)
{
for (3=0;3<=2;j++)
{
scanf ("%d", s&n[il[3]1);
}

for (1=0;1<=2;1i++)
{ for (3=0;3<=2;3++)

{ plil [31=m[i] [31+n[i][]];
} }

printf ("Total Matrix\n");
for (1i=0;i<=2;i++)
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for (j=0;j<=2;3j++)
{
printf ("$4d", pl[il([J]);
}
printf ("\n");
}

getch () ;
}

First we scan the numbers of first matrix in m array and the numbers of second in n array. Then we
add them and put in p array.

WA ufgst m 79 feg ufo® Hefoam @it Rftmret &¢ of »i3 nni9 9 A9 Hefoan et |
feg mirft* pnig feu fegst Eat Hefort = 73 U3 It

At the end we print p matrix. We provide 4 spaces for each number of p matrix for printing. After
each row is ended we go to new line using ‘\n’. This is done so that the matrix is displayed in proper
readable format.

nifig feg it p Hefoan § ufSe 9% gt | it p Hefoan & 79 Aftmr § 4 m<f ufde w2t
fe'e It 9 T ¥3H JIT 3 gmiE ‘\n’ Ufde 9 3=l el g8 e I 3fa Hefdar six 397
Axdts Qua feu |
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ASfIaTH (Strings)

String is basically a line. As we know single character (char), if we have an array of number of
characters we call it a String. For knowing the end of String we use NULL. NULL can also be
written as \0’.

Aefar f&q &3t § fagr AT J1 iR & I9FeT (char) fe'd »iug § fagr AfeT 3, & »iud &
w3t feq »i9 feg 9T 38R § Aefdar faar Afer J1 &=t & »is THe &t viFl 56
(NULL) S93€ Tf| 3% & »H 0’ <t {89 A T

char name[]={'H',6'A','P','P','Y"',"'"\0"};

printf ("$s",name) ;

The above statements result will be Happy printed on screen. we see that name is an array. We have
kept Happy string in it. You can see that we have kept null (‘\0”) at the end of Happy. We need not
tell even the size of array, the compiler will count the characters in Happy and automatically make
array of that size. In the above case the size of array will be kept 6. We can also make a string in an
easy way.

Budas AZeH et &% ASGls 3 Happy Ufde 9=ar| »iAt u< IF fq name s w9 1 fem
feg Happy Aefddr g famr AeT J1 3AT ¥9 Aae J f& Happy © »i3 o9 wirt 5 (\0°)
Ifemm T A WIT T AEE S THE € 3 adT UE, feR JF ¥ JuUTEBT Happy © iug
forz & ye It w9 T At wiwe ad feer 31 Budas Berags &9 »i9 T AT 6 Iftmr
A=aT | it Fefdar 99 < Ay 39 7% IY Aae I7:

char name[]="Happy":;

This is also perfectly correct. It will also make an array of 6 characters and keep Happy in it. At the
6" place it will be null (\0”).

&g <t fama® sl I foH 5% Tt 6 FIdear =7 Mg g3ar w3 B8R f&'9 Happy A<dr| &<
AES 3 0 3t &% (1\0°) U A= |

FSfSdr @AH&H (String Functions)

To work on strings C has given many functions.

ACIJaTH 3 IH JI& BEN AT & IET ge-9F SIAs 23 I5|
strlen()

This function gives us the length of the string.
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feg Sars Ag Aefar & Baet (length) THET J|

int 1;
char name[20];

printf ("Enter a name: ");
gets (name) ;

l=strlen (name) ;
printf ("Length of name is %d",1);

We first keep an array of 20 characters. Then using gets() we scan a string from the user. gets()
function can scan string with spaces also. Suppose you have entered Bhupinder Singh. scanf() will
only scan Bhupinder. But gets() will scan full Bhupinder Singh. Then strlen() finds the length of
Bhupinder Singh entered in name array, which is 15 and puts it in | variable. Remember that the
space between Bhupinder and Singh will also be counted. Then we print the value of 1.

Wil Ufgst 20 F9FeTT T AT THT TT| g it gets() SIS &% GHT (FISFIIT) I ALl
A& J9e I7 | gets() SoAHG AUR (U BF) T Aos od <7 J| Hé ®< 3IAT Bhupinder Singh
T 3T I scanf() fear®™ Bhupinder It <4 | Ug gets() Yd™ Bhupinder Singh ®<ar | feg
strlen(), name 9 U¥ Bhupinder Singh & 3t &3 & 1feg u@e I, 7 f& 15 I e Iy
Bhupinder 3 Singh fegarg 7 mur I, €9 <t farst a<at| feg »irt l§ ufde J9e Tt

strepy()
With this function we copy a string into another.

fo faXel N v

fer SaHs 5% wiAT &' Aefdar § gAY Aefdal feg andt (5a®) age It

char sm[]="Arshdeep";
char sn[20];
strcpy(sn, sm);

By the above statements the string of sm that is Arshdeep will be copied into sn. Now both sm and
sn will have Arshdeep.

BUdaz ACeH T &% sm =" Aefddr, 7 fx Arshdeep 3, snfeg anit g A=dr| IS sm M3 sn
¥t o9 Arshdeep J=dT |

Remember, if there is any previous string in sm, it will be erased.
e 3y fe9 7 ufost I ASfddr sm I 37 €9 fie A=ar|
strcat()

This function concatenates (join) one string at the end of another.

fer Sars 5% fe g Aefdar § A9 © fu' Afenr Afer J1
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char sm[30]="Arshdeep";
char sn[]="Akashdeep";
strcat (sm, sn);

Above we see that we have kept the size of sm as 30. If have have not kept 30, the compiler would
have kept the size 9, which is one greater than the length of Arshdeep. We have kept the size 30
because we need space after Arshdeep to join Akashdeep. strcat() joins the string of sn at the end of
sm. strcat() does not erase any existing string while joining. Now sm will have
ArshdeepAkashdeep.

Bug At Tue I X sm ATEE niAT 30 T T1 7 niAt 30 & JuT 3T UTEBT & ATEF 9
JHET AT 7 fX Arshdeep ©F Bgret 3 fo'q frmmer J1 wirl Samet 30 It I fa§ T Arshdeep &
fU® Akashdeep iga Bt AT TTdtet J1 streat(), sm © fUg sn T Afdar 73eT J1streat() St
F9e AN fugst T8 Aefdar § &dt fHe@eT1 7 gT sm i< ArshdeepAkashdeep I<aT |

stremp()

This is a very useful function which compares two strings and tells us if they are same or not. If
both the strings are same, the result returned is 0. If the first string comes before the second string in
A, B, C... order, the result will be a negative number like -37 etc. If the first string comes after the
second string in A, B, C.... order the result will be any positive number like 37 etc.

feg <t 993 BuUidit A I |7 AS € AfJdlt € 3%eT J9« eATT J fx oo f£'x fag as fx
a0t 7 88 f£'F fag 3= 3t 0 fomme fder T FruﬁJWHcmm 3931y fe'g eAd o ufost

T § 3T forwe It Bafee 399 R -37 39T da9r| 7 ufow mefdar 3939ty s e
8T I 3T fgA®e St URfes 399 A=’ 37 =di9r d=dr|

char sl[]="Raman";
char s2[]="Akash";
char s3[]="Raman";
char s4[]="akash";

int nl, n2, n3;

nl=strcmp (sl, s2);
n2=strcmp (sl, s3);
n3=strcmp (s2, s4);

nl will have a positive number, because Raman comes after Akash in alphabetical order. n2 will
have 0 because Raman and Raman are same. n3 will have -32 because the difference between A and
a of Akash and akash respectively is 32.

nl fe'9 I UAfee dg99 =4, fXB8fI Raman, Akash 3 33319 f9 fug BT I 2 €9 0
J<ar, fa8fx Raman »3 Raman &' fA3 I51 n3 o9 -32 J2ar, f&B8fx Akash »i3 akash
9 A3 a ¥ I3 T I 32 I JI

strempi()

Written By: Bhupinder Singh, B.E., PEC Chandigarh,
President, EraSoft India, Moga, Cheema, Mobile: 94648-79699



27

In the last case we have seen that strcmp() does not treat Akash and akash as equal because there is
difference between code of A and a. But if we use strempi() function, they are treated as equal. In
strcmpi(), the meaning of i is to ignore case.

niH fUgst 8erade o9 eftmr X stremp() €H®, Akash M3 akash § §9799 &t AHSET
faBfa An3 a® 35 €8 e3x J1 UT 7 MHT strempi() STHS TIST IF 3F fegesr § I9=9
Hfewm 7T Iistrempi() fe T i T H3®g T 76 fa 8¢ AT @3 »iudt fe'g eI &dt J9&7|

char sl1[]="Akash";
char s2[]="akash";
int n;

n=strcmpi (sl,s2);

Now n will have 0, because according to strcmpi(), Akash and akash are same.
7= n €9 0 for®e viear a8 strempi() »&AT Akash ™3 akash 99789 I3 |
Aefdar § 3939 ¥ % Ya™H (Sorting of Strings)

#include<stdio.h>
#include<conio.h>
#include<string.h>
void main ()
{
char nm[10] [20], temp[20];
int i, j, r;

clrscr():;
printf ("Enter 10 names \n");
for (1i=0;i<=9;i++)
{
gets (nm[i]);

}

for (1=0;1<=8;1i++)
{
for (j=1i+1;3<=9;j++)
{
r=strcmpi (nm[i], nm[]]);
1f (r>0)
{
strcpy (temp, nm[i]);
strcpy (nm([i], nm([j]);
strcpy (nm[j], temp);

}

printf ("Sorted names\n") ;
for (1=0;1<=9;1++)
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{

printf ("$s\n",nm[i]);

}

getch () ;
}

To use string functions like strcmpi() etc, we have to include string.h file at the top. We use the
same method to sort strings, which we used for numbers. But now for comparing we have to use
strcmpi() and to copy we have to use strcpy(). After the sorting is done we use %s in printf to print
strings. We can also use puts() function instead of printf(). puts() functions automatically takes us to
new line after printing one string.

Aefdar € ams e fX strempi() Td9T T936 BT AG string.h @1 include FIat UET T
393Tg & &H vt B8R 397 O 9w of e vl Aftmret st 3dter @arfenr w1 U9 gE A
3IBaT AI& BT strempi() M3 T IG5 BT strepy() TIIT I| 3I3TT IE 3 I AfIdT
ufde &96 BT MiAT printf() f€ 9 %s 93¢ I 7 WAL printf() € 7T puts() S TII AST T,
7 fa mefdar ufde 596 3 gmiT &<t FEts 3 Wl 9% AT J|

Written By: Bhupinder Singh, B.E., PEC Chandigarh,
President, EraSoft India, Moga, Cheema, Mobile: 94648-79699



29

SdH6H (Functions)

Functions make the work of programming very easy. Functions in itself is a code that has the
capability of completing a task. Till now we have used printf() and scanf(). printf() knows its task of
printing well, similarly scanf() knows how to get input. These are ready-made functions provided
by C. We use these functions in our program. We also call them library functions.

SIHG YdIGTTHAT T oIH Id3 FYT 59 fow I61 SaHs MUs »id fe9 f&'s a3 ger J 7 o=t oM
yIs Ju o9 fea® 39 3 q9x feer J1 At IE 3K printf(), scanf() TTT § T30

T I printf() UfSFET T SN g™ T M3 scanf() feaue & oW ager J1 &g €6 At omar fe3
IT FE-I6TT SAAG I6 | WHT fedat § »uE Yoo e T93T I wift feast § srEtaddt
GaHs S Jfde It

Now we will make our own functions. We take a very simple example. We have to get the addition
of two numbers done by a function. We keep add as the name of the function. We will give it two
numbers, which are called its arguments. We have to get the total of these two back from function.
This total is called return of the function. So this function will be something like this.

IT AT Y€ SIHG F&<dN | niAT 993 Adt B8Trdgas ¢ I wiFt € 997 T 73 £ s I
FIQT T | nH! STHG T & add JuT I wiAt fer g € Aftmret T=idr fast & i
WIfITEHEH (arguments) IfJE TF 1 »iA Sams 3° et € & A3 foA®e &= J1 fer
f9e’ 35 (return) fogr A7eT I1| A &0 Sans I8 fe@ yarg J=ar|

int add(int nl, int n2)
{

int c;

c=nl+n2;

return c;

}

int before add tells us that add function is going to return us an int value. nl and n2 are arguments.
These numbers have to be passed to add function when we call it. The function adds nl and n2 and
put the result in c. It returns ¢ back to us. Because c is an int, therefore the return type of add is int.
The whole code written above is called function definition. By definition, it means the actual full
code of the function. The above function can be used in aprogram as shown below.

add ® »fdr 7 int ™ I, 8FeET H3BF T 1T add EaHS AG €T int f9eIs J9ar| nl »3 n2
If8HeH I5 | feT RAftmret niHt Same § TI3T AN (call), feR & UH a9at 61 SaHs
nl M3 23 7% & c o9 uBer I »3 fem @ A fSe9s (F7fum) a9 J1 BT ¢ fo'd int
J, fer Bt add & f9e 9o int 71 7 »iAT 8T 33 feftmm I €7 3 Sams 3Sons fagr At

J| STIOHG T H3BY J S3HG T YT 35 | §UT fod Same § wiFl U YaoH fe g Jo feu
MEAT TI3T T
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#include<stdio.h>
#include<conio.h>
void main ()

{
int add(int nl, int n2);
int a, b, r;

clrscr();
printf ("Enter 2 numbers ");
scanf ("%d %d", &a, &b);

r=add(a,b);
printf ("Total %d",r);

getch (),
}
int add(int nl, int n2)
{

int c;

c=nl+n2;

return c;

r=add(a, b) is call to function add. We give a and b to add() get the result in r. Before making call to
add(), main() function should know about add(). For this, at the beginning of main() we write int
add(int nl, int n2). This is called function declaration. It is to be noted that the values of a and b go
into nl and n2 respectively and the value of ¢ comes into r.

r=add(a, b) STHE T J| MAT a3 b, add() § e T 3 €39 r €T BT 71 add() § T35
(call)B"U‘ﬁJ’cham()ﬁ add()H"HLIS’TZJ'EFG'@ETUI fS’FTES'JrYH'Fﬂ'mam()EHHﬁ? int
add(int n1, n2) fsue ot | for & Sams 3aBIRs faar AeT I1 fimis o Gar I fa an3 bet
S FIHEE nl w3 n2 feg AT I »i3 ¢ o AW 1 &9 et T

fSX9H& (recursion)

If a function calls itself, we call it recursion. We will now make the program of factorial using
recursion.

H SIHE nUS »y § I I JJ 3T BH § f9aans fagr AT I1 vl g f9d9ns &%
EHZM?WH’S"@?UTI

#include<stdio.h>
#include<conio.h>
void main ()
{
long factorial (int n);
int n;
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long r;

clrscr():;
printf ("Enter a number ");
scanf ("%d", &n);

r=factorial (n) ;
printf ("Factorial is %1d", r);

getch();

long factorial (int n)
long res;

if (n==1)
{

return 1;

}

else

{
res=n*factorial (n-1);
return res;

}

We will pass a number n to factorial function. The function will calculate and give us the factorial
of this number. For finding the factorial, the function calls itself.

factorial ETHG § WHT' fE'& 389 n 37T »= feg AG GH T SacIMi® B3 & 24|
SHIMB T -E BET factorial STHS MUS MY § I I F9er IfdeT I

Suppose the value of n passed to function is 5. if statement checks whether the value of nis 1. It is
not so the value ofres in else becomes:

He @< AT n e fH3 5 3AT I7| if 9 J9et J, fI o n & HI 1 T, 7 fa 531 T 7 else
9 res T AH3

S5*factorial(5-1);
=5*factorial(4)

Meaning 5*(call to function itself with 4)
J At T1 Ao X S*mud iy @ 4 5785 ) |
Next time the value is
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ATHT TF ATHI
5*4*factorial(3);
GEGIN

At last when the value of n decreases to 1 the factorial function stops recursion and returns 1 and we
get

W3 f€g A nEl AHI We & 1 J AEr J 3T SAeI® SaHs 98 IAG € J9d | facas
9T I »i3 A

5*4*3%2%]
which is the factorial of 5. main() gets it in r and prints it.

figer I 7 & 5 & Sacdi®s I1 main() & & rfew fiser I fAg »it ufde e If
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Ufe'2gr (Pointers)

Whenever we make a variable, the computer keeps a space for it in the memory (RAM). Sometimes
we need to know the address of this memory. For this we have to use pointers. Pointers are
variables in which we store the address of a memory location.

AT 2wl IEt IdTEs I8 T of 3 JfueT HHIT (RAM) €8 8F &t Far gu=t a9er
JI It =9 A Fer HHST € nisor (U3) & &3 UEt 31 3T fer ot Ag ufeed =93 U
I5| Ufeeg f£'x niffor Idegs Jer I far fe9 HHdt T »iz9R I 7T I

int a=10;

int *p;

p=&a;

printf ("Address in p is %u",p);

Above we see, that first we make an int variable a and put 10 in it. As a is an int, the computer

keeps to bytes for a and the address of first byte gets associated with a. If we have to know this
address we have to use &a. Then we make pointer p.

8Ug niFt Tue I fx ufgs® wiFt f&F int TATI® a F58T It iz GF €9 W3 10 Jue T
a BT FUGST HHIT Enff 2 FTEteH Tt J9eT I i3 Ufgest geie & »iSdH a 5% 03
A I 7 vt fer § YU I35 I 3t AS &a feue uRarm| feg wiHt Ufees p sa8E T
int *p;

A pointer is always made with star (*). int before *p means that only the address of an int can go in
this pointer. Then we put the address of a in p.

UfE'2d JHET * 7% 9687 J | int € H3®%Y J oA Ufeeg feu faH int S9199% € WSIH A= |
feg wiAt p fe9 a T »iz9n €T TF|

p=&a;

Address is printed using %u.

WEIH & %u &% Ufde 3T Afer J

printf ("Address in p is %u",p):;

If we have to see the value at the address stored in p, then we have to use *p.

o Sy I X p oo 7 »isoR I B8R 9 & i3 T 3F Ag *p faue u=am)
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printf ("Value at address in p is %d", *p);
TH g8 é‘ﬁ%‘@ 3 IH T8 JSIH (Call By Value and Call By Reference)

Whenever we call a function, the values of the variables passed goes into its arguments. This is
called call by value. By this it is not possible for the function to change the value of the passed
variable.

3t AEr g5 | ferg I o IR IfdT g1 fer 5% feg He= adl fa wirl Sams
NI, U'H o3 I IIeg® o aTH3 9T AT |

#include<stdio.h>
#include<conio.h>
void main ()
{
void getvalue (int n);
int a=10;

clrscr();
getvalue(a);
printf ("Value in a is %d",a);

getch () ;
}

void getvalue (int n)

{
n=20;
}

We call function getvalue() and pass the value of variable a to its argument n. In getvalue()
function, we make n as 20. But this does not affect the value of a. Upon printing, the value of a
remain 10, not 20.

WHT a € SHS getvalue() § IS IS n feg UTH FI€ T' I getvalue() feg n & »iHT 20 FT fde
T UJ fEH a &% € 3 3 I @9« adl UeT| Ufde 96 3 a <t aTH3 10 I Ifdet I, &
fx 201

If we want that getvalue() should be able to change the value of a to 20, then we have to call by
reference.

7 ol 31T I X getvalue() STHS a feg dHI 20 3T ©< 3T ARG I € JSIH AJa!
Ut |

#include<stdio.h>
#include<conio.h>
void main ()

{

void getvalue (int *p);
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int a=10;

clrscr();

getvalue (&a) ;

printf ("Value in a is %d",a);
getch();

void getvalue (int *p)

*p=20;

Upon printing, the above program will print the value of a as 20.
Busaz YargH g ufde 596 3 a & atH3 20 It

Here we pass the address (&a) of a to getvalue(), not the value of a. the address of a goes into
pointer p. When we do the following in function:

feq nit a € JHT &t F8fF a T MBIA (&a), getvalue() & UH 9 IF, A & Ufeeg p o8
AT J1 SaHs 9 AT miAt

*p=20;

it means, put value 20 in the memory location that is pointed by p. Since p is pointing to the address
of p, so the value of a becomes 20.

9e If, 3t fer = v3wT T 7 p fAr At g Ufee g9 9, 88 20 u fe@1 fa@fa p,a®
WiEIA  Ufe'e q9e 7 fer &2t afeg 20 U AT J1

Now you can yourself understand, why we use & with variables in scanf().
I IAT YT ANS AST I 1 scanf() fe @ niAt I9eT®" »idr & &8 =93¢ If|

By using the above way, we we can make the function to put results in as many variables as we
want. Though a function can return only one value, but by the above way, whenever we want to get
more than one returns from a function, pointers are helpful. The number of returns we want, we
pass addresses of that many variables to the function and the function by using pointers, put the
results into theses variables. This is what scanf() does.

Aefd SaHs ©f faeds f£'x It T Axet I 3T QUIs 391 &% A wiHT gde Jf f& Same 3
808 eI T »isIA SaHs § 37 foe If 3 Sams ufees =93 & feust feg a3m ur fow
T fedt 3Jta scanf() =93 T
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HZJIAYIH (Structures)

When we have to make a group of variables of different type, we make structures.

e it iR ISt & AT ge8T 37 3t »iFft AcIdug 93T IF

#include<stdio.h>
#include<conio.h>
struct student
{
int roll;
float marks;
char grade;
}:

void main ()
struct student st;

clrscr():;
st.roll=101;
st.marks=75.4;
st.grade="'A";

printf ("Student Information\n");
printf ("%d, %.2f, %c", st.roll, st.marks, st.grade);

getch () ;
}

We have made a structure whose name is student. It will have three variables, roll, marks and grade.

WA 8% Acaagd garent J fHAeT a™H student J1 f&H €9 3 397 € S929% g AQE I&:
roll, marks ™3 grade.

In main() we have made variable st of structure student. Then we put the values in all the three
variables roll, name and grade of st. For this we have to use dot (.) like st.roll, st.marks, st.grade.
Then we print these values of st. %.2f means that there can will be only 2 digits after dot.

main() 9 AT student 29T T fed SIeT® st Fo8<¢ It | e st € 38 II=2TH roll,
marks ™3 grade f€9 aTH3T BT TFI %ﬂ&ﬁstwwﬁﬁg(.)ﬁﬁ?aﬁﬁ%ﬁ%
st.roll, st.marks ™3 st.grade | fag niAT st it fEg 3T Ufde 9 T %.2f T H3®T J fa
TaHee (fag) 3" s € I vig feue Js |

If needed, we can also make an array of structure. Like

%3 Us 3 MAT ACIdYd € Wid =t 96" Ade I A
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struct student studs[10];

Here studs is an array of 10 student. Suppose we have to set the data for 5™ student, then we have to
do something like below:

f&® studs TA student T VT J1 He B2 WA UAR student T A9 A ddat I 3T AS I3
&% 96T u<ar |

studs[4] .roll=7;
studs[4] .marks=68.7;
studs[4] .grade="B’;

We can also put the address of a structure in pointer. Then to get or set the values of its variables we
have to use ->

HeIagd § WAl Ufees feg & um Aae T71 feg fere Idiees o W3t uBe &t Af
3T TUE BE A > ¥ T93° Idat UM |

struct student st;
struct student *p;

p=&st;
p->roll=10;
p->marks=88.5;
p—->grade="A’;

We see, that in array we have same type of variables, but in structure we can have variables of
different type.

AT Tye Of fx 72 fa »i9 fe'g f£'x It 397 2 90 9® Je I5, Acdagd feg niAl @y-2y
39T ¥ IS I AT IT|
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SEIS (Files)
We can make C programs to create files on hard-disk and write or read data into these files.

AT AT T Ydo™H &% T93-BAa 3 TS 96T AT IF i3 TEIS fTU Aeardt fsy & A
It 3 Uz & AaE I

Now we will make a program that will get the information from us and save it in a file on hard-disk.

T WA YaeH 9&'8T I7 § AE Aeddl & of I95-f3A 3 e El® feg Ae a9dr|

#include<stdio.h>
#include<conio.h>
struct person
{
char name[40];
int age;
float sal;
}i

void main ()

struct person per;
FILE *fp;
char ch;

clrscr():;

fp=fopen ("per.txt", "w");

if (fp==NULL)

{
puts ("Error opening file.");
getch();
exit ()

do

{
printf ("\nEnter name, age and salary\n");
scanf ("%s %$d %$f", &per.name, &per.age, &per.sal);
fprintf (fp, "%s %d %.2f\n", per.name, per.age, per.sal);
fflush(stdin) ;
printf ("Continue: ");
ch=getche () ;

}while (ch=='Y"'" || ch=="y");

Written By: Bhupinder Singh, B.E., PEC Chandigarh,
President, EraSoft India, Moga, Cheema, Mobile: 94648-79699



39

fclose (fp);
}

Our program keeps on getting data from the use through a do-while loop into structure variable per
and keeps on writing it to file per.txt using fprintf() function. %.2f means that there can be only 2
digits after the decimal point.

AST ST J & »iFt £ do-while BU 3% GHI (FISFTIT) 3 per ACIFTT €9 AGAI
e Aid m3 ferg fprintf() 37 per.txt TES €T f5ue A=id | %.2f T H3SY J X TAHSR
(fog) 3 sme € I vig feugzs s

Whenever we have to read or write into a file on hard-disk, we have to use special FILE pointer.

AT & vl o93-f5Ax 3 TS Usat O], A s fe 9 feus 39 3F A FILE Ufees
TIITT YT J|

We make FILE pointer fp as below:

AT FILE Ufeed fp

FILE *fp;

T&TET T

Then we make file per.txt on hard-disk using fopen().

feg nAT fopen() 3% T935-T8AA 3 per.txt H € TEIH T&QT T
fp=fopen ("per.txt", "w");

fopen() opens a file. “w” means write, meaning we have to write in file. With “w” always a new file
is created. If per.txt file was there previously, it will be erased.

fopen() STHS TEI® HBET I| “w” T HIBT J (write) , H3BT WAL TE1% feg fousr I1“w”
3% THAT &<’ 1% gt 1 o Ufgs®t per.txt 37H & gEt® Jedit, 3t €9 fire Ar<aft |

If for some reason per.txt cannot be opened, fp will have NULL. In that case, we print an error
message and end the program.

7 foR 96 per.txt &t Y& 3t fp f9 NULL I=ar| fen on fe9 niAt errore" HAR € o
YdIa™H ¥3H 9 feT T

If the file opens, we start do-while loop. Data is scanned in per structure.

[alRY)

H TS BlA-5d Y Ael d 3T AT do-while BU HI FI€ I | per ACIFTT < T Aol
HoG I JT|
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fprintf() writes this data in per.txt using fp pointer. ‘\n’ is for new line.
fprintf() f&T &t fp 3 per.txt €9 foueT I 0’ 5t &6 3 7F BT J|

Then we ask from the use if he wants to continue entering the data. If user presses Y or y, then the
loop keeps on going and again data is scanned and entered into the file.

&3 »t gAT (ITIFTI") 3 YsT IF A I AeaSt MieT F9at J X 5t # @RS YH

Whenever we enter data, we press ENTER key at the end. We use fflush(stdin) to remove its code.
Otherwise the code of ENTER gets assigned to the next variable, that is name variable of per
structure.

e < wiAl FEadt Med I9¢ JIF 3T nidld 3 ENTER o g9¢ OF, faAeT a8 a5 ®ot
fflush(stdin) TISE T | &It 3T feg A5 NESG IITTS (per T name)d TS A=A |

After the loop terminates, fclose(fp) saves and closes the file.
B YSH IT 3 IME flose(fp) TES & AT JIA ¥ I feer J|

If you see on hard disk, you will see file per.txt created in C:\TurboC++\Disk\TurboC3\BIN and it
will have all the information that you have entered. You can use Notepad to open it. Remember that
if you run the program again, new per.txt will be created.

3T TI5-f3AA 3 24T X C:\TurboC++H\Disk\TurboC3\BIN €%39 &9 per.txt 3'H & €t®
get Jeat »i3 fem feg At Aaast 7 3T ieg JisSt Y, J=ait| 3AT dcus &% fer g vy
Aae J1 O IH X 9797 YdI9™H T% 8T 3 <l per.txt 541 |

If we have to read from a file, then we have to use “r” instead of “w”.

TS feg Aoardt UZST 99 3T “w” T A 1 TI3ET U= |
fp=fopen ("per.txt", "r");

If we have to read all the records from per.txt and print on screen, then we have to do like below.

TE AT A 993 per.txt T° U o AadIs 3 Ufde &6 I6 3T Jo & nigA™T IIaT Udr |

while (fscanf (fp,"%s %d %$f", &per.name, &per.age, &per.sal) != EOF)
{

printf ("%$s %d %.2f", per.name, per.age, per.sal);

}

We use fscanf() to read from a file. Using while loop, fscanf() keeps on reading from file until EOF
comes. EOF means End of File.
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TTES T UIS BT fscanf() TIIT AET I 1 while BU &7 fscanf() 8 I TEIS T uFTT
JJIr 7¢ 3 EOF &dt »@TT I EOF ¥ H3%d J End Of File (1% 7 »i3) |

Side by side you keep on printing the data on screen using printf(). By %.2f we mean that there will
be only 2 digits after decimal point.

3T &% T 3% It AT&aTSt printf() & ASIIs 3 Ufde 9t 7 I %.2f T H3® I fa
TAHee (fag) 3" s € I vig feuGes Js |

We can also read from a file character by character. Suppose we have to make copy of a file. Then
you can do as below.

WA 8% © - ddaed @ Uz Ao I71 He &< At f£'x edts o andft go8st I
3t niAY I fod migAg 9 Ade I7I

while (1)

{
ch=fgetc (fl);
if (ch==EOF)
{

break;

fputc(ch, £2);
}

}
fclose (fl) ;
fclose (f2);

The above code uses reads a character at a time into ch from file pointed by fl. If EOF comes in ch,
it means the file has ended. Therefore we break the loop. Otherwise we write the value of ch into
file pointed by f2.

Budas o TEls Ufeed f1 293 & fen fe ¥ fea-f£'x s9aed ch feg fanm@e af1 7 ch
fe8 EOF 8% J 3t ANS TE1s T niflg J famrm| fer &1 break &% BU USH &9 &< | &dT
3t ch§ P2 el feg foue A6 |

We can use fputs() to write strings and fgets() to read strings().
AefdaA fous BET Wit fputs() ™3 USS BT fgets() TI3 AAC IF |

char name[]="Bhupinder";
fputs (name, fp);

The above code will write Bhupinder in the file pointed by fp.
Budas a3 fp Ufe'ed Tt g=t® f&'9 Bhupinder f&d T2ar|
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while (fgets(line, 79, fp) != NULL)
{

puts (line) ;
}

The above code reads a string at a time into line. At a time, a maximum of 79 characters can come
in string line. At the end, fgets() return NULL and the loop ends. puts() prints line on screen.

BUdas a3 TES ° fEX-fea Aefddr line fT9 fanm@er I1 f£ AN 3 U 3 2T 79 ddacg
line AEf3qT fe'g »r@dT | »ftT 9 feets(), NULL fIe9s ager I »i= B 43+ J A |
puts(), line 3 AFSTS 3 ufde I9er J|

I3H NIIAA TEIBH (Random Access Files)

When we have to write records of same size in a file, then it is best to open the file in binary mode
and do random access. Random Access means that we can to go any record at any time. Binary
mode means that raw data will be read or written. We don’t convert data into readable characters as
fprintf(), fscanf() does using %d, %f while writing or reading into file.

fT0 4% o IBH WAAA o9 AT 31 IfdeT J1 ISH WMIHA T H3®Y J & fom T3 < fan
fIaTgs 3 77 Aale J| TEIGTT HY ©F H3%T J I 9T 37 (bytes) U, f&ftmm A I
WA 3¢ § USAWdl JJ9dedt R 9 ad gee, 7 X fprintf(), fscanf() TST STHE %d, %f TJIT
' 9T TS|

In binary mode, we use fwrite() for writing and fread() for reading from file. To go forward or
backward in records we use fseek(). If we to see the position of FILE pointer, we use ftell. To come
to the beginning of file, we use rewind().

FEtadt HE fe'o fous BT fwrite() M3 US® ST fread() T9f30 Aer I fgargst feg niar
fUg 7E BT fseek() TTRBM AET J| T¥T I X foR Taz Ufeeg fom 7ar 3 T 3 frell()
TIf3nr AfeT I Ufees § gonrs 3 fonrBe et rewind() T9f3nm AT J1

To open a file for writing in binary mode.
TS fous ®et u%e ®er
fp=fopen ("per.dat", "wb");

To open a file for reading in binary mode.
TES USS BT uBE BET
fp=fopen ("per.dat", "rb");

For both writing and reading.
feus uzss €5 Bt
fp=fopen ("per.dat", "rb+");
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We use fwrite to write into a binary file.
gel® feg feusr I< 3T fwrite() T93¢ I

fwrite (&per, sizeof (per), 1, fp):

The above code write the data of per structure into file pointed by fp. sizeof() tells the size of per
structure in bytes. 1 means that at a time only one per structure has to be written. We can also write
an array of structures at a time. Then we have to give the size of array instead of 1.

BUTa= 9T per Aedowd € 3<T fp T =T T sizeof() 5% per T AET (A& I HHIT
FET ) U3T BAET JI 1 T HIBT J I f€F T3 1 Tt per AeTawg fp €9 foue I1 it £
AN Acdagd’ @ nid =t f5y Axe If1 €F o\ <9 1 & 8f »ig T Areig fSfunm a=drm|

We use fread() to read from a binary file.
gty feg uzger 99 3t fread() T93< T
fread(&per, sizeof(per), 1, fp):

The above code reads 1 record at a time from file fp into per structure. sizeof() tells the size of per
structure in bytes. 1 means that at a time only one record has to be read into per structure.

Budas a3 fp feg 1 f9ads UF F per Aedawd feg U8Tr J1 sizeof() 3% per T AEIH (&
IEICH HHDT BT J) U3T HIet J1 1 27 W38T J o &' a3 1 It per Aedawd fp o9 uss
Tl

If we have to read and print all the records, we do as below.
T nfAT A9 993 Uz & Ufde 998 JT 3T wiAt Is o8 wigAg J9e It |
while (fwrite (&per, sizeof (per), 1, fp)==1)

printf ("%$s %d %.2f\n", per.name, per.age, per.sal);

We have asked fwrite to read 1 record at a time. Therefore till records are being read, 1 is returned
after each read. At the end 0 is returned and the loop ends.

fa@fx »it &1 AN fwrite() $ 1| It AeIaws UFs et faar I, fer &2t Ae 34 foa9s u3
mEdl, 1 f9e9s Jer 9dar | »ift o9 0 f9e 9 I=9m »i3 QU 43K J A<l |

We can also use “a” to open a file, which means append, meaning we have to add data at the end of
previous data. If the file exists, then no new file is to be created, instead the new data has to be
appended at its end.

AT TE® UBE AN “a” HZ < 293 Ade Jf, fAAeT H3®Y T append, H3®9 ST © U 3¢
T fUE 73071 7 TEI% I 3T 5=t @O &JI goeEt, I%ix AT fug It 3eT A7 ¥ I

€C
T

Remember that “r”” always opens an existing file, “w” always opens a new file and “a” will only
open a new file, if the file does not exist.
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We Iy I THET YIS @S I 93T, “w” IHHT &=t STEl® IF TR w3 “a” 7 STE%
&It T, 3 It &< geRdr|

Below is a simple database program through which you can enter, list, modify and delete records.
This program has been modified for simplicity from Let Us C Book by Shri Yashwant Kanetkar.

Jat niAY 3TTHA gERE € UJAdH ¥ 9J J7 fAF &% fa 3AT JET faa9s AT &9 AAe J, A9
fSargs feur Aa® J, farn 995 3 3 & 928 AT J »f3 fan foa9s g Je Aae J1 feg
USITH H THSS d6399 ©f fa37g “&e wiH A" 3 Usee Afo3 gTee Afas fen famr T

#include <stdio.h>
void main ()
{
FILE* fp, *ft;
int choice;
struct emp
{
char name[40];
int age;
float bs;
}i
struct emp e;
char empname[40];
long int recsize;

fp=fopen ("EMP.DAT", "rb+") ;
if (fp==NULL)
{
fp=fopen ("EMP.DAT", "wb+") ;
if (fp==NULL)
{
puts ("Cannot open file");
exit(-1);
}
}

recsize=sizeof (e);

while (1)

{
system("cls");
printf ("1. Add Records\n");
printf ("2. List Records\n");
printf ("3. Modify Records\n");
printf ("4. Delete Records\n");
printf ("5. Exit\n");

(

printf ("Your choice: ");
fflush(stdin) ;

scanf ("%d", &choice);
fflush(stdin) ;

if (choice==1)

{
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fseek (fp, 0, SEEK END) ;

printf ("Enter Name, age and basic salary

scanf ("%$s %$d %$f",e.name, &e.age, &e.bs)
fwrite (&e, recsize, 1, fp):;
printf ("Record added...");
getche () ;
}
else i1if(choice==2)
{
rewind (fp) ;
while (fread(&e, recsize, 1, fp)==1)

{

’

printf ("\n%s, %d, %f",e.name,e.age,e.bs);

}
getche () ;
}
else if (choice==3)
{
printf ("\nEnter name of employee to modify:
scanf ("%$s", empname) ;
rewind (fp) ;
while (fread(&e, recsize, 1, fp)==1)
{
if (strcmp (e.name, empname)==0)

{

printf ("\nEnter new name, age, bs");

")

scanf ("%$s %d $f",e.name, &e.age, &e.bs);

fseek (fp, -recsize, SEEK CUR);
fwrite (&e, recsize, 1, fp):;

printf ("Record modified...");
getche () ;
break;

}
}
else i1if(choice==4)
{
printf ("\nEnter name of employee to delete:
scanf ("%$s", empname) ;
ft=fopen ("TEMP.DAT", "wb") ;
rewind (fp) ;
while (fread(&e, recsize, 1, fp)==1)
{
if (strcmp (e.name, empname) !=0)
{
fwrite (&e, recsize, 1, ft);
}
}
fclose (fp);
fclose (ft);
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remove ("EMP.DAT") ;
rename ("TEMP.DAT", "EMP.DAT") ;
fp=fopen ("EMP.DAT", "rb+") ;
printf ("Record deleted...");
getche () ;

}

else if (choice==5)

{
fclose (fp);
exit (0) ;

}

While(1) means while the condition is true. This loop keeps on running because 1 always means
true. We use choice 5 to end this loop.
Whﬂe(l)ewrs%azr%(fszrmwe&ﬁamﬁ%(@ﬁ | 7 H3%Y JHET 2g I J | WAt
Ifer 5 3 fem gU § u3H F9e I

293 IT SIHS (Functions Used)

rewind() -> We use this function to take the file pointer to begmmng of file.

fer SaHs &% niAl TTEs UnfifeeT TE1s © FgMsS 3 & 77 AGE J1

fseek() -> We use this function to take file pointer to a particular position
SEEK END means that the position given is from end of file.
SEEK CUR means that the position given is from current position of file pointer.

fseek() SHHAG &7 NHT TETS Unfifees § fIH & ar 3 & 7 AT 7
SEEK_END =" H3%¥ J f& niAl* gets € nidtg € formg &% #7ar @/ 39 77
SEEK_CUR ® H3%¥ J fa »l’ eeis Uffeq € ¥iger 7dr © »igH™d 7ar € F I J7|

remove() -> We use this function to delete a file.

feg Same TES § 3B F96 BET I

rename()-> We use this function to rename a file.
o =N
¥J SIAS SES T &H ITBE BT J |
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ASJH 2TEIUR (Storage Types)

When we make variables, they can be created as any storage type. In C we can have below written
storage types.

e i IITEs go8E If 3T fegst § It 39T & ASIw T Ihtmr 7o AgET 91 A few
Js o8 Ae9H T AT IG5 |

auto (private or local)

The variables that we have created till now are auto variables. They are created in the memory of
computer and their initial value is some garbage. You can use them only inside the function. When
the control ends in the function, they are lost.

I3 niAt g 3% 91098 962 I5, f£T AT auto IS gae I51 f&g RAGT f€9 g5e T8
vz fegst & ggnmst A3 et & FI-JIde J AaE! I | fedst § sams € vieg If =9fmr
7T AT J| A SSHG O ocd® Y3H Jer J 3T f&g 909 u3H J A7 I6 |

register

If we write register before the variables, they get created in CPU registers. Because registers are in
processor, they are nearer than memory, so the work gets done very fast. But we cannot make many
register variables because processor registers are limited. They can be used in the function itself and
gets deleted once the control ends from the function.

7 AT TATIS T M T register fEuT If, 37 feT TdTE® YAAT ¥ IfaAeat few g% s
fa€fs IfmAes HHdt &% <t YRS © &3 I¢ Jo, fon &2t feost s o 993 309 Je7 I
UF WAt fimmer IIEES register 31 Y Aaw fa@fx YAAT ¥ gfAes AifH3 d< a1 feg <t
SIHG © fo9 1 =93 A7 AAT I& M3 Scd® SAHG © H3H JT 3 U3H J AT I5|

public (global)

These variables are created outside the functions. Mostly, they are created just below include
statements. These variables get created in the memory. They can be used by any function. They
remain in memory, until the whole program ends. There starting value is 0.

feg ST SHAT 3 799 gIT AT I& | MTH 39 3 f£T include it ACeH ST © fama®
B8 g AT 96| feu diTes I HHdT f9 geT o1 feast § qeT ¥ SaHs T93 AdET J|
feg 6 37 Ifde Ts, A 3'q AT YdI9™H ¥3H a4t devl feas’ & ganmst dtHz 0 Jet J1

static

These variables are created inside the function. They get created in memory. They can be used only
inside the function. There starting value is 0. They end only when the whole program ends. during
first function call, they get created and then remain in memory for the life of whole program.

feg e ew Sams © nied ge A J6 | feg Tt fe g g 981 fegst § Sams © vieg OF
=If3nr 7 AFeT J1 fegst & gemst JHS 0 et I fed AT YaeH u3H T 3 It u3H I

Written By: Bhupinder Singh, B.E., PEC Chandigarh,
President, EraSoft India, Moga, Cheema, Mobile: 94648-79699




IfIe T |

Written By: Bhupinder Singh, B.E., PEC Chandigarh,
President, EraSoft India, Moga, Cheema, Mobile: 94648-79699

48



49

UJUIRAT STEIdafeer (Pre-Processor Directives)

Their best use is in creating constants. Constant means whole value is not changed again in the
program.

fer &t A8 3 Ho3TYIE T3 AfGT (Constant) 58T &9 A1t AFET I 1 Constant T HIBT I
fam €t i3 YargH &9 g9 gt &7 AT A |

#define PI 3.14

Above, we have created a constant PI whose value is 3.14. In the program, wherever we write P, it
will be substituted by 3.14. In the program, by mistake also we cannot change the value of PI.
Therefore PI is a constant.

Bug »iAt PI &' eAc e FoTenr J, fan & W3 3.14 It 1 wiFl Yaron feg fam mar
<t PI fouidr R 7a 3.14 T 7<ar | »iAt YaraH fe'g a&st & <t PI e otH3 Tur-weT adt
AdE | 1087:r2¢58°rPI§n Constant FfJe TT|

The benefit is that tomorrow, if want to keep the value of PI as 3.1428, then we have to change only
in define.

ferm & efee £ T fa B § 7 »iAT P1§ 3.1428 U J 3F fHIS define o7 It geser
U< |

#define PI 3.1428

The value will change in whole program.

A YargH fe'e i3 ge% At |
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