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Hello World

source file hello.c contains the following lines
#include <stdio.h>

int main()

{
/* check the indentation */

printf("hello world\n");
return 0;

}
cc hello.c

./a.out

shall print on the console ‘hello world’

shall explain the concept of return type (int in this case)

when we go into functions
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Hello World

#include <stdio.h> : tells the compiler to include information about the
standard i/o library

main : a special function. Every C program begins execution from the first
line in main

printf : a library function that prints output

”hello world” - character string to be printed

\n - newline character
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Getting input from keyboard

scanf("%d", &n) : reads one integer from the keyboard and stores it in
variable n

scanf("%d%c", &n, &c) : reads one integer from the keyboard and puts
it in n, and reads one character from keyboard and puts it in c

scanf(”put the format string here”, list of variables each prefixed with &);
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Some possible formats

%d : to read/write int (integer)

%f : to read/write float (floating point numbers)

%lf : to read/write double (large floating point numers)

%c : to read/write char (a single character)
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printf statement

Specify a format to print the data

Ex:
printf(”The two numbers read are %d and %d\n”, a, b)

can print any string, including blanks, to make your output look nicer

Unlike scanf, no & to be given before variable name
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Examples

int main()

{

int n;

scanf("%d", &n);

printf("The no. read is %d \n", n);

return 0;

}

int main()

{

char c;

scanf("%c", &c);

printf("Read one character %c \n", c);

return 0;

}
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Examples

int main()

{

float n;

printf("Enter a floating point number: ");

scanf("%f", &n);

printf("The number %.2f is read \n", n);

return 0;

}

If you input 23 from keyboard, this will print
“The number 23.00 is read”
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Data Types

Programs operate on ‘data’ which is stored in ‘variables’ which are classified into
‘data types’ depending on memory storage and nature of data.

int : basic signed integer type.

char : can hold a single character. A character is what you get when you
press a key on a keyboard.

float : storing real numbers with limited precision.

double : storing real numbers with finer precision.
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Variable declaration, initialization, operation

int main ( )

{

int first, second, third;

first = 1;

second = 2;

second = second + first;

return 0;

}
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C expressions

An expression is a program statement containing variables and constants and
operators in the right order so that it can be ‘evaluated’ by the computer. The
result may be assigned to another variable

Arithmetic expression : operators : “ - ,+ ,* ,/ ”

Ex: z = x + y ∗ 4; n = 2*(3+5) - 4/2;

Relational expression : operators :

>, <, ==, >=, <=, !=

Ex: a >= b;

Boolean expression : combining relational expressions using boolean
connectives &&, ||

Ex: (a > b && a > c)
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Example program with arithmetic expression

#include <stdio.h>

int main()

{

int x1, x2, x3, x4, z;

scanf("%d%d%d%d", &x1, &x2, &x3, &x4);

z = (x1 + x2 + x3 + x4)/4

printf("The average is %d \n", z);

return 0;

}

DRC, SD, SB CSE Dept., IIT Kharagpur CS19001: Programming and Data Structures Laboratory 12 / 22



CS19001:
Programming and
Data Structures

Laboratory

DRC, SD, SB
CSE Dept., IIT

Kharagpur

Example program with arithmetic expression

#include <stdio.h>

#include <math.h>

int main(){

int x1, y1, x2, y2;

double len;

scanf("%d%d%d%d", &x1, &y1, &x2, &y2);

len = sqrt( (pow(x1-x2, 2)) + (pow(y1-y2, 2)) );

printf("The line length is %f \n", len);

return 0;

}

A whole bunch of mathematical functions are already defined that can be
used. Ex: sqrt, pow, cos, sin, etc

Note that the value returned by sqrt is stored in variable of type double
(this is true for most math functions)
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Example program with arithmetic expression

#i n c l u d e <s t d i o . h>
#i n c l u d e <math . h>
i n t main ( ){

i n t x1 , y1 , x2 , y2 ;
doub l e l e n ;
s c a n f (”%d%d%d%d” , &x1 , &y1 , &x2 , &y2 ) ;
l e n = s q r t ( ( pow( x1−x2 , 2 ) ) + (pow( y1−y2 , 2 ) ) ) ;
p r i n t f (”The l i n e l e n g t h i s %f \n” , l e n ) ;
r e t u r n 0 ;

}

You need to include math.h and compile with -lm

compile with the command : cc -lm 11 12 1.c

For functionalities in math.h:
www.gnu.org/software/libc/manual/html node/Mathematics.html
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Types of Data in Expressions

When C performs an operation, it makes a guess as to the type of the result
that is to be produced.

Essentially, if the two operands are integer, it says that the result should be
integer, if the two are floating point, it says that the result should be
floating point.

1/2 6= 1/2.0

C evaluates 1/2 as 0 and 1/2.0 as 0.5
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Type casting
We can force C to regard a value as being of a certain type by the use of
casting.

You cast a value by putting the type you want to see there in brackets
before it.

#include <stdio.h>

int main ( void )

{

int i = 3, j = 2 ; float fraction ;

fraction = (float) i / (float) j ;

printf ( "fraction : %f\n", fraction ) ;

return 0;

}

The (float) part of the above tells the compiler to regard the values in the integer
variables as floating point ones, so that we get 1.5 printed out rather than 1.0.
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Programming Assignments
Complete and submit during lab
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Assignment no 1.

Write a C program that

requests the user to enter as input a floating point value indicating the
temperature of an object in Celsius.

converts the input into Fahrenheit and prints the value as output.
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Assignment no 2.

Write a C program that reads five positive real numbers a, b, c, d and e from
the user and compute their

Arithmetic mean AM = (a+b+c+d+e)
5

Harmonic mean HM = 5
1
a
+ 1

b
+ 1

c
+ 1

d
+ 1

e

Standard deviation SD =
√

a2+b2+c2+d2+e2

5 − (AM)2

Your program should print the output in the format ”AM = , HM = , SD
= ”.
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Assignment no 3.

Write a C program that

Reads the coordinates of the three (real valued) vertices of a triangle ABC.

Print the length of the three edges of ABC in the format ”AB = , BC =
, CA = ”.

Print the radius of the circle on which the vertices A, B and C are located.

DRC, SD, SB CSE Dept., IIT Kharagpur CS19001: Programming and Data Structures Laboratory 20 / 22



CS19001:
Programming and
Data Structures

Laboratory

DRC, SD, SB
CSE Dept., IIT

Kharagpur

Assignment no 4.

Note that, ex =
∑∞

n=0
xn

n! and cos(x) =
∑∞

n=0
(−1)nx2n

(2n)!

Write a C program that reads a float x and

Prints ex and cos(x) using math library functions

Computes and prints ex and cos(x) using the series up to 3 terms.

Computes and prints ex and cos(x) using the series up to 4 terms.

Computes and prints ex and cos(x) using the series up to 5 terms.

Choose appropriate data type for intermediate calculation and result.
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Thank You

DRC, SD, SB CSE Dept., IIT Kharagpur CS19001: Programming and Data Structures Laboratory 22 / 22


