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Comments(Doccumentation)                         -(optional) 
Preprocessor directives(Link or Definition)  –(compulsory) 
Global variables declaration       -(optional) 
main()        -(compulsory) 
{ 
 Local Variable declaration; 
 Statements; 
 -------------- 
 -------------- 
} 
Func1()                                    -(optional) 
{ 
 Local Variable declaration; 
 Statements; 
 -------------- 
 -------------- 
} 
 

INTRODUCTION of C Programming:- 
1. C is a programming languages developed at AT & T’s 

Bell laboratories of USA in 1972. 
2. It was designed & written by Dennis Ritchie. 
3. It is initially designed for operating System UNIX. 

Structure of C program 

Comments:-It is used for doccumentation purpose or Under-
standing purpose. 

Syntax: /*---------comment----------*/ 
Preprocessor directives:- They are used for linking of file or 
data to our program. 
 Types: #include and #define 
1. #include:- It is used to include or add header file or library 

file. 
Syntax:     #include<header_file>  
 Eg. #include<stdio.h> 

2. #define:-It is used to define macro name & macro 
expansion. macro is the code, which will execute in 
program again & again. 
Syntax:  #define macro_name macro_expansion 
 Eg. #define P printf(“hello”) 
=>It is also used to define constant. 
Syntax:  #define constant value 
 Eg. #define PI 3.143 

main() function:- This is the place where the execution of the 
C program begins. Without this function, your C program 
cannot execute.  Next comes the opening brace ‘{’, which 
indicates the beginning of the function. The closing brace 
‘}’ indicates the end of the function.   

Local variable:- scope of these variables is only within the 
function or body in which they declared. 

 Global variable:- scope of these variables is within whole 
program. 

 Func1():- This is user defined  function or subprogram , used 
to perform subtask during execution of program. It is 
optional to used. 

Rules of writing  C program :- 
1) C is a case sensitive language→ ABC,Abc,abc  etc. 
2) All statement are terminated with semi colon(;).  

Eg. a=10; printf(“ ”); 
3) All C program is a collection of function and it 

contains atleast one function called main() function 
4) Declaration of all variable is must before using them. 

Special Symbol:- 

 
Character set of C :- character denotes any alphabet , digit or 

symbol or special symbol used to represent 
Information. 

 1) Alphabet :- A to Z (uppercase), A to z (lowercase) 
 (2)Digits :- 0 to 9 
 (3) Special symbol :-  <  less than ,  > greater than ,  
  % percentage , , comma , blank space 
Identifier:- Identifiers refers to the name of user-defined 

variables, array and functions.  
The identifiers must follow these rules:- 

1. First characters must be an alphabet or underscore. 
2. Identifier names must consists of only letters, dgits, or 

underscore. 
3. A identifier name should have less than 31 characters. 
4. Any standard keyword cannot be used as a variable 

name. 
5. A identifier should not contain a space.  

Keyword:-  The alphabets , digit , and underscore when 
properly combined forms Keyword.  

1) Keywords are the words whose meaning has already 
been explained to the compiler.  

2) Keywords are used for specific meaning. 
3) Keyword  can not be used as new variable name. 
4) There are 32 keyword available in C. 

 
 
 
 
 
 
 
 
Variables:- The alphabets , digit , and underscore when 

properly combined forms variables. 
1. It may be vary during the program execution. 
2. They are names given to location in memory. 
3. These locations contains integer, real or character 

constants.  

, Comma & Ampersand 
. Period (dot) ^ Caret 
; Semicolon * Asterisk 
: colon - Minus Sign 
? Question Mark + Plus Sign 

' 
Apostrophe 
 (single quote) 

< 
Opening Angle 
 (Less than sign) 

" 
Quotation Marks 
(Double quote) 

> 
Closing Angle 
 (Greater than sign) 

! Exclamation Mark ( Left Parenthesis 
| Vertical Bar ) Right Parenthesis 
/  Forward Slash  [ Left Bracket 
\ Backward slash ] Right Bracket 
~ Tilde { Left Brace 
- Underscore } Right Bracket 

$ Dollar Sign # 
Number Sign 
(Hash) 

% Percentage Sign @  At the rate  of 

auto do goto signed unsigned  
break double if  size of void  
case  else int static volatile 
char enum  long struct while  
const extern register switch  
continue  float return  typedef  
default for short union   
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Constant:- Any alphabet number and special symbol 
combined to form constant. It is the value which can 
not be changed at the execution time of program. 

Types of constant  =>  1. numeric  2. character   
3. string  4. enumerated  5. symbolic  

 1) Integer => It is number that has an integer value and do 
not have any fioating point value.  
 Types of integer :- decimal (base 10) , octal (base 8), 

and hexadecimal (base 16).  
 It must have at least one digit.  
 It must not have decimal point. 
 It can be either negative or positive. 
 No commas or blanks are allowed within an 

integer. 
 Range of integer -> -32768 to 32767 
 Eg. 426 ,-123 ,0 ,+124 etc.   

   Unsigned integer :- negative values are not allowed means 
value which is greater than or equal than 0. 

   Long integer:- Has bigger size which require more memory as 
compared to normal integer.  

2) Real constant (float point) :- Real constant are often called 
floating point constant. Real constant could be 
written in two form => fractional and exponantional 
form.  
Feature :- 
  It must have a decimal point.   Eg. +3253.4 ,423.0 

,-4.432 
 A real no. may also be exprased in exponential 

notation.  
Montisa e exponent   or  mantisa E  exponent  

Eg. 213.65 -> 2.1365e2  
 In exponent notation e2 means multiply by 10 2. 
 The mantissa is either an decimal notation or an 
integer but the exponent is an integer no. with an sign 
+ or – sign. 

Eg. + 25.8e5 , 0.05E-3. 
  Range of floating point constant is 3.4 e-38 to 3.4 
e 38. 

 3) Character constant:- A character constant is a single 
alphabet , which is written in the single inverted 
commas. The maximum  length of character constant 
can be one character. 

  Eg. ‘A ’ , ‘5’ , ‘=’ etc. 
4) String constant:- String constant is a sequence of character 

enclose in double quotes. 
              a) charater may be letters numbers special character 

and blank  space.  
                                        Eg. “samar” , “143” etc. 
               b) ‘\0’ null character automatically place in the end of 

string at the time of storage of the string. 
5) Symbolic constant:- A symbolic constant is a name that 

substitutes for a  sequence of characters. This ia 
generally written at the beginning of the program. 

                     Method-I:-         #define PI 3.14 
                                               # define MAX 300 
                                               # define MIN 10  
     Method-II   const data_type constant _name  = value; 
 Eg.  Const float rate=21.5; 
6) Escape sequece:- some character are used  with back slash 

(\). This combination is used for special Function 
called escape sequences.  

                           Eg.   \t :- horizontal tab  

                                  \n :- new line  
                                  \b :- back space  
                                   \o :- null (used in case of string) 
   \r:-return carriage 
 Basic data types  
       Data types :-      int :- to store integer value.  
                               Char :- to store one character.  
                                Float  :- to store real value. 
          Data types                         Size              range  
      (1) char or signed char            1                -128 to 127 

 (2) unsigned character            1                 0 to 255  
       (3) int or signed int                   2             -32768 to 32767  
       (4) unsigned int                         2                 0 to 65535   
       (5) short int or signed short     1                 -128 to 127 
       (6) unsigned short int              1                 0 to 255  
        (7) float                                      4          3.4e-38 to 3.4 e38  
 
Comments :- comments are placed in any program for 

understanding purpose of function group of line etc. 
1) single line comment :- this started with double slash “/”. 
      Eg.   // hello samar. 
2) mulitiple line :- this comment enclosed by   /* and */  
        Eg. :- /* hello samar */  
                /* a=3; 
                 B= a+c ;    C = a/b;  */ 
 
Declaring a variable :- a variable must be declared before it 

is used in the program.  
         Syntax :-  data type  variable_ name; 
               Eg. int  x;     float a ,b ,c;    char = ch ;    
 Initialization of  variable :-  
 x = 10;  y=2.5;  ch=’r’; 

 Combine statement of declaration & initialization of 
variable is also allowed. 

 int  x = 10; float y=2.5;  char ch=’r’; 
Function :- C is a group of functions. Every c program must 

contain at least one function and name function in C 
can be divided into parts :-  

      a) library / built in function  
      b) user defined function. 
   (a) Library function :- before using of library function we 

have include the library file or header file.  
 Syntax:    # include <header file name .h>  
           Eg. of header file :-  
          1) stdio.h :- standard input & output header file. 
          2 )string.h:-file contain function to perform operation  on 

string. 
           3) conio.h :- file consisting function related to console. 
           4) math.h :- contain most of mathematical function.  
           5) ctype.h :- related to character manipulation.  
   (b)Elementary function :- These are very common and 

necessary of every program.  
      1) scanf :- it is library function specified in stdio.h. it is 

used to input data from the input device.  
            Syntax :- scanf (“control string ” , address_ list ); 
         control string:- which is combination of various 

percentage character used for read various values.  
                Eg. :- %c :- single character  
                        %d :- integer value with base 10 
                        %o :- integer value with base 8  
                        %x :- integer value with base 16  
                        %f :- floating point value  
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                        %e :- floating value with exponent   
                        %s :- for string  
                        %h :- short integer  
                        %u :- unsigned integer  
      Address list :-  To get address of variable we use & 
operator with any variable.  
                Eg. scanf (“ %d%d%d”, &a,&b,&c); 
  2) printf :- This library function can be used to write the 

output data on the output device.  
         Syntax:   printf( “control_ string ”, variable_ list); 
    Or 
   printf( “message ”); 
     Or 
         printf( “control_ string or meessage ”, variable_ list); 
 
Operators :- Operator is a symbol that tells the computer to 

perform certain mathematical or logical manipulations.  
 1) Arithmetic operation :-  
     a) unary arithmetic :- it require only one operand. Eg. +a , 
 -b , changes the sign of the operands.  
    b) binary arithmetic :- it requires two operands. 
 +       plus         addition  
 -        minus       subtraction 
 *       asterisk     multiplication  
 /         slash         division  
 %      modulus   it gives remainder after division.   
    integer arithmetic :- all the operands in an expression are 

integer type and this expression always returns an 
integer value. 

  
 
           
 
 
  => % operator used only with integer operands. 
 => when the modulo operation perform, the sign of 

result is always the sign of the first operand 
 
 
 
 
 
 
 floating point or real arithmetic:- all the operands in an 

expression are real type and this expression 
always returns an real value. 

 
 
 
 
 Mixed mode arithmetic:- when one of the operand is real 

and the other is integer in the expression and this 
expression always returns a real value. 

         
 
 
priority of  operator :-  
         1st    *   /   %     left to right  
         2nd    +     -       left to right  
         3rd     =    assignment   
              Eg. :- A* B+ C/D  
            1:- multiplication   2:- division  3:- addition  

2) Relational operator:- these are used for compare data 
values. it always retun 0 for false and 1 for true. 

 
3) logical operator :- these are used to check more than one 

condition and more decision. And always return 0 for 
false and 1 for true. 

 
 Truth table:- 

4) Assignment   operator :- this is used for stored or assign 
the value to variable.  

 Syntax:- “=”       
   Eg. a=5;  a=a+5; 
 Shorthand assignment statement:  
  Var1 op = var2/expression/vale 
 This statement is equal to 
  Var1=var1 op var2/expression/vale 
    Eg. A=A+B;   => A+=B; 
       A=A-B;   => A-=B; 
  A=A*B;   => A*=B; 
  A=A%B;   => A%=B; 
  A=A+B+C; =>A+=B+C    
 5) increment &  decrement operator :- these are also called 

unary operator.   
                             ++ Increment,   -- Decrement 
        Syntax  :-  ++ Variable    pre-increment 
                         -- Variable     pre-decrement 
  Variable++    post-increment 
                         Variable--       post-decrement 
 Ex.  a=5   Prefix:- b= ++a   result  -> a=6  /  b=6   
                       b = --a   result  -> a=4  /  b=4  
          postfix :- b= a++    result   ->  a= 6   /  b=5   
                            b= a--    result    ->  a=4   /   b=5  
  Ex.  A=1, b=2, c=3  
         s = a++ + ++b - --c  => a=2 , b=3 , c=2, s= 2 
  6) Bitwise operator :- These operators manipulate the data 

of bit level. These operation work only with the integer 
type data.  

            

Operator Name Example Result 
&& Logical AND (5<6) && (4>3) 1 
|| Logical OR (6<=5) || (5<5) 0 
! Logical NOT !(6>5) 0 

Expression ! (NOT) 
0 1 
1 0 

Expression Result 
14+5 19 
12*5 60 
15%7 1 

Expression Result 
14%5 4 
-12%5 -2 
-15%-7 -1 
15%-7 1 

Expression Result 
14.5+5.0 19.5 
12.0/5.0 6.0 

Expression Result 
14.5+5 19.5 

Operator Name Example Result 
< Less than 5<6 1 

<= Less than or equal to 6<=5 0 
> Greater than 6>5 1 

>= Greater than or equal 
to 

6>=7 0 

== Equal to 5==4 0 
!= Not equal to 5!=4 1 

Expression -I Expression -II &&(AND) || (OR) 
0 0 0 0 
0 1 0 1 
1 0 0 1 
1 1 1 1 
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        int a= 12,b=5, c;  
                a= 12 => 0000 0000 0000 1100  
                b= 5 =>   0000 0000 0000 0101  
  bitwise AND :-  c= a & b   
                  a = 0000 0000 0000 1100  
                  b= 0000 0000 0000 0101  
            a & b= 0000 0000 0000 0100 (4)  
 bitwise OR :-  c= a|b   
            a|b = 0000 0000 0000 1101 (13) 
     bitwise XOR :- c = a ^ b  
            a ^ b = 0000 0000 0000 1001 (9) 
  bitwise left shift :-  c=a<<1 
  :-it means insert a new bit(0) into sequence of 

bits at right most position. 
                  a<<1=0000 0000 0001 1000 (24) 
 bitwise right shift  :-  c=a>>1 

  :-it means insert a new bit(0) into sequence      
of bits at left most position. 

            a>>1=0000 0000 0000 0110 (6) 
 Note:-The value of variable will be double if left shift is 

proccessed and half if right shift is processed. 
 7) Conditional operator(Turnery operator):- It is 

represented by the symbol ‘?’ and ‘:’. It require 
three operands so it is also called turnery operator 

  Syntax:-   operand1 ? operand2 : operand3 
 In the conditional operation , the operand1 

(expression1) is tested, if it is true then operand2 
is evaluated otherwise operand3 is evaluated. 

 8) Special operator:-  
 a) sizeof operator:- it is used to find the size of variable 

or basic data type.(in byte) 
 Syntax:- num=sizeof(vaiable_name); 
     Eg.   num=sizeof(int); 
   :-it gives the size of integer(2 byte) 
  num=sizeof(a); 
 b) comma operator:-It is used to sequence of 

expression which are performed from left to 
right.A comma operator has the lowest 
precedence among all C operators. 

   Eg.  a=(x=5,x+2); it execute in the following order:- 
1. Value 5 is assign to x.  

    2. X is incremented by 2.  
   3. the value of expression x+2 (7) is 

assign to variable a. 
    
Type Casting:- 
 
 
  

Operator  Name  
& Bit-wise AND 
| Bit-wise AND 
^ Bit-wise AND 
<< Left shift  
>> Right shift 
~ One’s complement 
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Control Statements 
Control statement determines the flow of control. They define 
how the control is transferred to other parts of the program. 
These statements enable us to specify the order in which the 
various instructions in the program are to be executed. Control 
statement defines the flow in which the execution of 
statements should take place to achieve the required result. 
Types of control statements are: 

 Decision making statement: if, if-else, switch. 
 Loop constructs: for, while, do-while. 

If statement:-  
if(test condition) 
{ 
 Blok of Statements; 
} 
Next statement; 
If-else statement: - It is bi-directional condition control 
statement. This statement is used to check the condition & 
take one of two possible actions. If the condition is true than 
single statement or a block of statement is executed otherwise 
another single statement or a block of statement is executed. 
if(test_condition) 
{ 
    Block of Statements; 
} 
else 
{ 
    Blok of Statements; 
} 
Next statement; 

if-else-if statement:-if else if is taking multi-way decision. 
Multiway decisions arise when there are multiple condition & 
difference statements are to be executed under each 
condition.  
Syntax: 
 if(test_condition1) 
{ 
          Body1; 
 } 
 else if(test_condition2) 
 {  
         Body2; 
 } 
else 
 {  
          Body3; 
} 
Next statement; 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Switch case Statement:- The control statement which allows 
us to make a decision from the number of choices is called 

switch. Keyword case is followed by an integer or a character 
constant. Each constant in each case must be different from all 
other. The int expression following the keyword switch is 
evaluated. The value it gives is the matched, one by one 
against the constant values that follow the case statement. 
When match is found, the pg. executes the statements 
following that case.  
Syntax:  
switch(int or ch_expression) 
{ 
case constant1: statement1; break;  
case constant2: statement2; break;  
case constant3: statement3; break;  
case constant4: statement4; break;  
 } 
Next statement; 
 

 

 

 

 

 

 

 
 
 
/*WAP to check that entered no. is odd or even*/ 
#include<stdio.h> 
void main() 
{ 
int  A; 
printf(“Enter the value A \n”); 
scanf(“%d”,&A); 
if(A%2==0) 
      printf(“Entered No. is Even\n”); 
 else 
      printf(“Entered No. is Odd\n”);   
} 
/*WAP to calculate the roots of Equation Ax2+Bx+C=0*/ 
#include<stdio.h> 
#include<math.h> 
void main() 
{ 
float A,B,C,D,X,Y; 
printf(“Enter the value of Cofficient A,B,C \n”); 
scanf(“%f%f%f”,&A,&B,&C); 
D=(B*B)-(4*A*C); 
if(D>=0) 
  { 
     X=(-B+sqrt(D))/(2*A); 
     Y=(-B-sqrt(D))/(2*A); 
     printf(“The  Equation is %fx2+%fx+%f\n”,A,B,C); 
     printf(“Roots of eq. are (%f) and (%f)\n”, X,Y); 
 } 
else 
  { 

False 

False 

False 

False 

Test_condition1 

Test_condition2 

Test_condition3 

Test_condition4 

Body1 

Body4 

Body3 

Body2 

True 

True 

True 

True 

Next Statement 

   NO 

  NO 

NO 

  NO 

          Constant1 

       Constant2 

           
Constant3 

          Constant4 

St1 

St4 

St3 

St2 

  YES 

YES 

  YES 

  YES 

Next Statement 
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     D=-D; 
     X=-B/(2*A); 
     Y=sqrt(D)/(2*A); 
     printf(“The  Equation is %fx2+%fx+%f\n”,A,B,C); 
     printf(“1st Roots of eq. are (%f)+i(%f)\n”, X,Y); 
     printf(“2nd Roots of eq. are (%f)-i(%f)\n”, X,Y); 
  } 
} 
/*WAP to Check that entered character is in upper case or in 
lower case. If entered char is in upper then convert it into 
lower & if lower then convert it into  upper.*/ 
#include<stdio.h> 
void main() 
{ 
 char  ch; 
 printf("Enter Any Character \n"); 
 scanf("%c",&ch); 
 if(ch>=65&&ch<=90) 
 { 
  printf("Entered char is in Upper Case\n"); 
  ch=ch+32; 
 printf("Now  Lower Case=%c",ch); 
 } 
 else if(ch>=97&&ch<=122) 
 { 
  printf("Entered char is in Lower Case\n");  
  ch=ch-32; 
   printf("Now  Upper Case=%c",ch); 
 }  
      else 
 printf("Entered char. is INVALID\n"); 
} 
/*WAP to take marks of five subjects for student as input and 
calculate grades according to following rules:- 
Division Range Grade 
>=85   ‘S’ 
>=75 - <=84  ‘A’ 
>=65 - <=74  ‘B’ 
>=55 - <=64  ‘C’ 
>=50 - <=54  ‘D’ 
<50   ‘F’   */ 
 
#include<stdio.h> 
void main() 
{ 
int  m1,m2,m3,m4,m5; 
float avg; 
char GRADE; 
printf(“Enter the marks of 5 subject \n”); 
scanf(“%d%d%d%d%d”,&m1,&m2,&m3,&m4,&m5); 
avg=(float)(m1+m2+m3+m4+m5)/5; 
if(avg>=85) 
  GRADE=’S’; 
else  if(avg>=75&&avg<85) 
         GRADE=’A’; 
else  if(avg>=65&&avg<75) 
         GRADE=’B’; 
else  if(avg>=55&&avg<65) 
         GRADE=’C’; 
else  if(avg>=50&&avg<55) 
         GRADE=’D’; 
else 

 GRADE=’D’; 
printf(“Grade =%c”,GRADE); 
} 
/*WAP to Perform Arithmatic Operation using Switch case*/ 
#include<stdio.h> 
void main() 
{ 
int  ch,A,B,C,D; 
printf("Enter Ur Choice\n"); 
printf("\n1 ADD\n2.SUB\n3.MUL\n4.DIV\n\n5.REM\n"); 
scanf("%d",&ch); 
printf("\nEnter Any Two No.\n"); 
scanf("%d%d",&A,&B); 
switch(ch) 
{ 
case 1: printf("ADDITION=%d\n",A+B);     break; 
case 2:   printf("SUBTRACTION=%d\n",A-B);     break; 
case 3:   printf("MULTIPLICATION=%d\n",A*B);    break; 
case 4:   printf("DIVISION=%f\n",(float)(A)/B);   break; 
case 5:   printf("REMANDER=%d\n",A%B);   break; 
default:  printf("\nInvalid Choice\n"); 
} 
} 
/*A Company insures its drivers in the following cases:- 

 If the driver is married. 
 If the driver is unmarried, male & above 30 year of 

age. 
 If the driver is unmarried, female & above 25 year of 

age. 
In all other cases the driver is not insured. If the marital 
status, sex and age of the driver are the input. Write a 
program to determine whether the driver is to be insured or 
not.*/ 
#include<stdio.h> 
void main() 
{ 
int  age; 
char sex,ms; 
printf("\nEnter age:-"); 
scanf("%d",&age); 
printf("\nEnter marital status(m/u):-"); 
scanf(" %c",&ms); 
printf("\nEnter sex(m/f):-"); 
scanf(" %c",&sex); 
 
if(ms=='m'||ms=='u') 
{ 
      if(sex=='m'||sex=='f') 
          { 

             if((ms=='m')||( ms=='u'&&sex=='m'&&age>=30)||( 
ms=='u' && sex=='f '&& age>=25)) 

                    printf("\ndriver is insured"); 
  else 
   printf("\ndriver is not insured"); 
 } 
 else 
  printf("\nentered sex is invalid\n"); 
} 
else 
 printf("\ninvalid ms\n"); 
} 
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/*WAP to take marks of five subjects for student as input and 
calculate grades according to following rules:- 
Division Range Grade 
>=80 'S' 
>=70 - <80 'A' 
>=60 - <70 'B' 
>=50 - <60 'C' 
>=40 - <50 'D' 
            <40 'F'   */ 
#include<stdio.h> 
void main() 
{ 
int  m1,m2,m3,m4,m5,avg; 
char GRADE; 
printf("Enter the marks of 5 subject \n"); 
scanf("%d%d%d%d%d",&m1,&m2,&m3,&m4,&m5); 
avg=(m1+m2+m3+m4+m5)/5; 
printf("\nPERCENTAGE=%d",avg); 
switch(avg/10) 
{ 
  case 10: 
  case  9: 
  case  8:GRADE='S';break; 
  case  7:GRADE='A';break; 
  case  6:GRADE='B';break; 
  case  5:GRADE='C';break; 
  case  4:GRADE='D';break; 
  default:GRADE='F'; 
} 
printf("\nGrade= %c",GRADE); 
} 
/*WAP to input three no. from keyboard and check which No. 
is greatest*/ 
#include<stdio.h> 
void main() 
{ 
  int  A,B,C; 
  printf("Enter the value of  A,B,C \n"); 
  scanf("%d%d%d",&A,&B,&C); 
  printf("A=%d\nB=%d\nC=%d\n",A,B,C); 
  if(A>=B&&A>=C) 
    { 
       if(A==B&&A==C) 
          printf("All No. ARE EQUAL\n"); 
       else if(A==B) 
          printf("\nA and B are equal And Maximun\n"); 
       else if(A==C) 
          printf("\nA and C are equal And Maximun\n"); 
       else 
       { 
         if(B==C) 
           printf("\nC and B Are Equal AND"); 
        printf("\n %d Is the largest no.\n",A); 
       } 
    } 
 else if(B>=C&&B>=A) 
   { 
    if(A==B) 
       printf("\nA and B are equal And Maximun\n"); 
    else if(B==C) 
       printf("\nB and C are equal And Maximun\n"); 
    else 
    { 

      if(A==C) 
        printf("\nA and C Are Equal AND"); 
      printf("\n %d Is the largest no.\n",B); 
    } 
  } 
 else 
  { 
    if(B==C) 
       printf("\nC and B are equal And Maximun\n"); 
    else if(A==C) 
       printf("\nA and C are equal And Maximun\n"); 
   else 
   { 
     if(A==B) 
        printf("\nA and B Are Equal AND"); 
     printf("\n %d Is the largest no.\n",C); 
    } 
 } 
} 
/*Write a menu driven program which has following option:- 

 Odd or Even 
 Greatest no. b/w any two no. 
 Leap Year */ 

#include<stdio.h> 
void main() 
{ 
int  ch,A,B,C,D; 
printf("Enter Ur Choice\n"); 
printf("1. Odd or Even\n2. Greatest no.\n3. Leap Year\n"); 
scanf("%d",&ch); 
switch(ch) 
{ 
case 1: printf("Enter the value A \n"); 
 scanf("%d",&A); 
 if(A%2==0) 
  printf("Entered No. is Even\n"); 
 else 
  printf("Entered No. is Odd\n"); 
 break; 
case 2:   printf("Enter Any 2 No.")  ; 
 scanf("%d%d",&A,&B); 
 C=(A>=B)?A:B; 
 printf("\n Maximum=%d\n",C); 
 break; 
case 3:   printf("\nEnter Year\n"); 
 scanf("%d",&A); 
 if(A%4==0) 
  printf("Entered Year is leap\n"); 
 else 
  printf("Entered Year is not leap\n"); 
 break; 
default:  printf("\nInvalid Choice\n"); 
} 
} 
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LOOP CONSTRUCTS 

C provide three different ways to perform looping operation, 
which means repetition of a set of statements for a specific no 
of times. Different types of looping are   
(1) while  (2) do….while  (3) for. 
While loop:- first it check the condition. If condition is true 
then it executes the block of statements. These statements 
are executed continuously until the condition is false. If 
condition is false then execution continuous with the 
statements after the loop. 

Syntax:  
while(test condition) 
{  
    Body of loop; 
} 
Next statement; 
 
 
 
 
 
 
eg:- 
main() 
{ 
Int i=10; 
while(i<=5)   No o/p 
{ 
printf(“%d”,i); i++ 
} 
} 
do……while loop:- do….while loop is similar to the while 
loop. But most difference is that the loop condition is checked 
at the end of the do…….while loop. So loop statements is 
always executed at least once. In do…while loop we have to 
put the semicolon after the while statement. 
Syntax: 
do   
{ 
    Body of loop;  
} while(test condition); 
Next statement; 
eg: 
main() 
{ 
Int i=10; 
do  o/p-->>10 
{ 
printf(“%d”,i); i++ 
} while(i<=5); 
} 
/* WAP to print digit range from0 to 10(using while)*/ 
#include<stdio.h> 
void main() 
{ int  i=0; 
while(i<=10) 
  { 
      Printf(“%d\n”,i);  i++; 
  } 
} 

/* WAP to print digit range from0 to 10(using do…… while)*/ 
#include<stdio.h> 
void main() 
{ 
int  i=0; 
do 
  { 
      Printf(“%d\n”,i);  i++; 
  } while(i<=10); 
} 
/* WAP to check that entered no is prime or not (using 
while)*/ 
#include<stdio.h> 
void main() 
{ 
  int x,i=2; 
  printf("Enter no : "); 
  scanf("%d",&x); 
  while(i<x) 
  { 
   if(x%i==0) 
   { 
   break; 
   } 
   i++; 
  } 
  if(i==x) 

 printf("%d is prime ",x); 
  else 
  printf("\n%d no. is not prime no.",x); 
} 
/*WAP to check that entered no. is Armstrong or not 
(while)*/ 
#include<stdio.h> 
#include<math.h> 
void main() 
{ 
  int sum=0,i,j,k,count=0; 
  printf("enter no."); 
  scanf("%d",&i); 
  k=i; 
  while(i>0) 
 { i=i/10; 
  count++; 
 } 
  i=k; 
  while(i>0) 
 { j=i%10; 
  sum=sum+pow(j,count); 
  i=i/10; 
 } 
  if(sum==k) 
 printf(" %d is Armstrong",k); 
  else 
 printf("Not Armstrong"); 
} 
/*WAP to print The Fibonacci series*/ 
#include<stdio.h> 
void main() 
{      int i=0,j,k=0,n,sum=0; 
        printf("\n Enter length of series:-");         
        scanf("%d",&n);        j=k+1;         
while(k<=n) 

Body of loop 

Next statement 

False 

True 

Test_condition 

True 

 

Next statement False 

    Body of loop 

Test_condition 
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 { printf("  %d",j); 
  sum=i+j; 
  i=j; j=sum; k++; 
 } 
} 
/*WAP To Print the reverse No of the input no.*/ 
#include<stdio.h> 
void main() 
{ 
long int i,j,sum=0,k; 
printf("\n Enter the no.:-"); 
scanf("%ld",&i); 
while(i) 
 { 
  j=i%10; 
  sum=sum*10+j; 
  i=i/10; 
 }printf("\nNow Reverse No  is %ld",sum); 
} 
 
For loop:- 
For loops is used for executing a statements to predetermined 
no. of times. The for loop using three expression separate by 
the semicolons, which are places b/w semicolon. 
Step1- the variable given in the initialization part are initialized 
by the specified values. 
Step2- control moves to second parameter where the 
condition is checked. If condition is false then it comes out of 
the loop. 
Step3- if step2 condition is true, all the statements block given 
in the braces of the for loop are executed. 
Step4- after executing all statements of the loop body, the 
control comes to the increment/decrement of the for loop in 
which there are some variable , which are incremented or 
decremented according to the requirements. 
Step5- now after step4 the control moves to step2 and the 
loop keep on going.   
Syntax:  
for(initialization ;   test_condition ;  inc/dec) 
 {  
     Body of loop; 
 } 
 Next statement; 
 
 
 
 
 
 
 
 
 
 
 
 

/* WAP to print digit range from0 to 10*/ 
#include<stdio.h> 
void main() 
{  int  i; 
   for(i=0;i<=10;i++) 
        Printf(“%d\n”,i); 
} 

/*WAP to print The Fibonacci series*/ 
#include<stdio.h> 
void main() 
{   int i=0,j,k=0,n,sum=0; 
    printf("\n Enter length of series:-"); 
    scanf("%ld",&n); 
    for(j=k+1;k<=n;k++) 
 { printf("  %ld",j); 
  sum=i+j; i=j; j=sum; 
 } 
} 
/*WAP To Print the reverse No of the input no.*/ 
#include<stdio.h> 
void main() 
{   long int i,j,sum=0,k; 
    printf("\n Enter the no.:- "); 
    scanf("%ld",&i); 
    for( ;i>0;i=i/10) 
 {     

      j=i%10;   sum=sum*10+j;     
  } 
printf("\nNow Reverse No  is %ld",sum); 
} 
/*WAP to check that entered no. is Ramanujan no. or not*/ 
#include<stdio.h> 
#include<math.h> 
void main() 
{ 
int n,i,j,c=0; 
printf("Enter No.:-- "); 
scanf("%d",&n); 
for(i=1;i<=n;i++) 
{ 
 for(j=1;j<i;j++) 
 { 
  if(n==pow(i,3)+pow(j,3)) 
  { 
   c++; 
   printf("\n i=%d, j=%d",i,j); 
  } 
 } 
} 
if(c>=2) 
 printf("Entered No. Is Ramajujan No."); 
else 
 printf("Entered No. Is Not Ramajujan No."); 
} 
/*WAP to print multiplication table*/ 
#include<stdio.h> 
void main() 
{ 
     int i,j; 
     for(i=1;i<=10;i++) 

{      for(j=1;j<=10;j++) 
    printf("%d\t",i*j); 
          printf("\n"); 

} 
} 
/*WAP to convert decimal no into binary no*/ 
#include<stdio.h> 
#include<math.h> 
void main() 

False 

True 

   Inc/dec 

Body of loop 

Next statement after loop 

    Test_condition 

Initilizaton  
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{ 
long int i,j,dec,bin=0,a=0; 
printf("\n Enter Any Decimal No.:   "); 
scanf("%ld",&dec); 
for(i=dec;i>0;i=i/2) 

{ 
j=i%2; 
bin=bin+j*pow(10,a); 
a++; 

} 
printf("\n Now Binary No of entered Decimal no. is %ld",bin); 
} 
/*WAP To check that entered no. is palindrone or not*/ 
#include<stdio.h> 
void main() 
{ 
long int i,j,sum=0,k; 
printf("\n Enter the no.:-"); 
scanf("%ld",&i); 
for(k=i;i>0;i=i/10) 
 { 
  j=i%10; 
  sum=sum*10+j; 
 } 
if(sum==k) 
printf("\nNo. is palindrone\n"); 
else 
printf("\nNo. is Not palindrone\n"); 
} 
/* WAP to print all prime no. b/w 2 to given range*/ 
#include<stdio.h> 
void main() 
{ 
  unsigned long x,i,j; 
  printf("Enter range : "); 
  scanf("%ld",&j); 
  for(x=2;x<=j;x++) 
  { 
      for(i=2;i<x;i++) 
 { 
  if(x%i==0) 
      { 
   break; 
         } 
 } 
     if(i==x) 
 { 
  printf("%ld ",x); 
 } 
  } 
} 
/* WAP to print all armstrong no. b/w 10 to given range*/ 
#include<stdio.h> 
#include<math.h> 
void main() 
{ 
  int sum,i,j,k,count,n; 
  printf("enter Range\n"); 
  scanf("%d",&n); 
  for(i=10;i<=n;i++) 
{    count=0; 
     sum=0; 

     for(k=i;i>0;i=i/10,count++); 
     for(i=k;i>0;i=i/10) 
 { 
  j=i%10; sum=sum+pow(j,count); 
 } 
    if(sum==k) 
    printf("  %d ",k); 
    i=k; 
  } 
} 
/* WAP to print following figure 

*/ 
#include<stdio.h> 
void main() 
{ 
 int x,i,j; 
 printf("How many Lines Print?"); 
 scanf("%d",&x); 
 printf("\n\n"); 
 for(i=1;i<=x;i++) 
  { 
  for(j=1;j<=x-i;j++) 
   { 
   printf(" "); 
   } 
   for(j=1;j<=i;j++) 
   { 
   printf("*"); 
   }  printf("\n"); 
  } 
} 
/* WAP to print following figure 

*/ 
#include<stdio.h> 
void main() 
{ 
 int x,i,j,k=1; 
 printf("How many Lines Print?"); 
 scanf("%d",&x); 
 for(i=1;i<=x;i++) 
  {  for(j=1;j<=i;j++,k++) 
   { 
   printf("%d",k%10); 
  }  printf("\n"); 
  } 
} 
/* WAP to print following figure 

*/ 
#include<stdio.h> 
void main() 
{ 
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 int n,i,j,k,l; 
 printf("Enter no. of lines\n"); 
 scanf("%d",&n); 
 printf("\n\n\n\n"); 
 for(i=1;i<=n;i++) 
 { 
 for(j=1;j<=(n+1)-i;j++) 
  printf(" *"); 
 for(k=2;k<2*i-1;k++) 
  printf("  "); 
 if(i==1) 
  for(l=1;l<=n-1;l++) 
   printf(" *"); 
 else 
  for(l=1;l<=(n+1)-i;l++) 
   printf(" *"); 
 printf("\n\n"); 
 } 
  for(i=n;i>=1;i--) 
 { 
 for(j=1;j<=(n+1)-i;j++) 
  printf(" *"); 
 for(k=1;k<=2*i-3;k++) 
  printf("  "); 
 if(i==1) 
  for(l=1;l<=n-1;l++) 
   printf(" *"); 
 else 
  for(l=1;l<=(n+1)-i;l++) 
   printf(" *"); 
 printf("\n\n"); 
 } 
} 
/* WAP to print following figure 

*/ 
#include<stdio.h> 
void main() 
{  int i,j,a=0; 
 for(i='A';i<='J';i++) 
 {  for(j=i;j<=i+a;j++) 
   printf("%c",j); 
   a++; 
   i=i+a-1; 
   printf("\n"); 
 } 
} 
/* WAP to print following figure 

*/ 
#include<stdio.h> 
void main() 
{ 
 int x,k,i,j; 
 printf("How many Lines Print?"); 
 scanf("%d",&x); 
 for(i=1;i<=x;i++) 
 { 
  for(j=1;j<=x-i;j++) 

  for(j=1;j<=i;j++) 
  printf("%d",x-j+1); 
  for(j=1;j<i;j++) 
  printf("%d",x+j-i+1); 
  printf("\n"); 
 } 
} 
/* WAP to print following figure 

 */ 
#include<stdio.h> 
void main() 
{ 
 int p,x,i,j; 
 printf("How many Lines Print?"); 
 scanf("%d",&x); 
 printf("\n\n"); 
 p=x; 
 for(i=x;i>0;i--) 
  { 
  for(j=1;j<=x-i;j++) 
   { 
   printf(" "); 
   } 
   for(j=1;j<=2*i-1;j++) 
    printf("*"); 
  printf("\n"); 
  } 
 for(i=2;i<=x;i++) 
  { 
  for(j=1;j<=x-i;j++) 
   { 
   printf(" "); 
   } 
   for(j=1;j<=2*i-1;j++) 
    printf("*"); 
  printf("\n"); 
  } 
} 
/* WAP to print following figure 

*/ 
#include<stdio.h> 
void main() 
{ 
  int n,i,j,k,l; 
  for(i=1;i<=6;i++) 
  { 
 for(j='A';j<='F'-i+1;j++) 
 printf("%c",j); 
 
 for(k=1;k<=2*i-3;k++) 
 printf(" "); 
 
 if(i==1) 
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 for(l='E';l>='A';l--) 
  printf("%c",l); 
 else 
 for(l='F'-i+1;l>='A';l--) 
  printf("%c",l); 
 printf("\n"); 
  } 
 
 
  for(i=5;i>=1;i--) 
  { 
 for(j='A';j<='F'-i+1;j++) 
 printf("%c",j); 
 
 for(k=1;k<=2*i-3;k++) 
 printf(" "); 
 
 if(i==1) 
 for(l='E';l>='A';l--) 
  printf("%c",l); 
 else 
 for(l='F'-i+1;l>='A';l--) 
  printf("%c",l); 
 printf("\n"); 
  } 
} 
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ARRAYS 
An array is a group of data item of same data type that used 
common name. ordinary variable are capable of holding only 
one value at a time. If we want to store more than one value 
at a time in a single variable, we use arrays. An array is a 
collective name given to a group of similar variables. Each 
element in the array is recognized by its position or index in 
the group. Element for the array of 10 elements will be as  
a[0],a[1],a[2],a[3],a[4],…..,a[9]. 

 
Declaration of Arrays:  
Data_type  array_name[size]; 
Data type may be char,int,float etc. example:  
 
int num[6]={10,20,30,40,50,60}; 
int num[]={2,3,6,5,4,8,8,9}; 
char name[]={‘A’,’J’,’M’,’E’,’R’}; 
char name[]=”AJMER”; 
 
Types of Arrays: Arrays are of two types 

(1) One dimensional Array. 
(2) Multi dimensional Array 
 

1-D array:- in 1-D array there is only one column or  one row. 
One [] bracket is used in this type of array with the array 
name. 
 
 
 
 
Multi dimensional arrays:- multi dimensional arrays are 
defined in much the same manner as 1-D arrays. 
Data_type  Array_Name[s1][s2][s3]…[sn] 
In 2-D Arrays:  
 

Data_type  Array_Name[s1][s2] 
In a[i][j], a[0][0] is the first element and a[i-1][j-1] is the last 
element. 
/*WAP to find out maximum and minimum element in 
array*/ 
#include<stdio.h> 
void main() 
{ 
 int a[10],i,j,max,min; 
 for(i=0;i<10;i++) 
 { 
 printf("\nEnter %d th element of Array:  ",i+1); 
 scanf("%d",&a[i]); 
 } 
 max=a[0];min=a[0]; 
 for(i=1;i<10;i++) 
 { 
  if(max<a[i]) 
   max=a[i]; 
  if(min>a[i]) 
   min=a[i]; 
 } 

printf("\nNow Maximum =%d\n And 
Minimum=%d.\n",max,min); 
} 
 
 

/*WAP to sort the elements of an array(ascending)*/ 
#include<stdio.h> 
void main() 
{ 
  int a[10],i,j,x; 
  printf("\n Enter Array\n"); 
  for(i=0;i<10;i++) 

scanf("%d",&a[i]); 
  for(i=0;i<10;i++) 
  {  for(j=0;j<10;j++) 
  if(a[j]>a[j+1]) 
  { 
      x=a[j]; 
      a[j]=a[j+1]; 
      a[j+1]=x; 
   } 
  } 
  printf("\n Sort Array\n"); 
  for(i=0;i<10;i++) 
 printf("%d  ",a[i]); 
} 
/*WAP to find out that how many no.'s are 
positive,negative,even &odd in array*/ 
#include<stdio.h> 
void main() 
{ 
  int a[10],i,even=0,odd=0,neg=0,pos=0; 
  printf("\n Enter Array\n"); 
  for(i=0;i<10;i++) 
 scanf("%d",&a[i]); 
  for(i=0;i<10;i++) 
  {  if(a[i]%2==0) 
  even++; 
  else 
  odd++; 
  if(a[i]<0) 
  neg++; 
  else 
  pos++; 
  } 
  printf("\n Odd=%d\n Even=%d\n Neg=%d 
\nPos=%d",odd,even,neg,pos); 
} 
/*WAP to find out The multiplication and addition of two 3*3 
matix*/ 
#include<stdio.h> 
void main() 
{ 
  int a[3][3],b[3][3],c[3][3],i,j,k; 
  printf("\n Enter first Matrix\n"); 
  for(i=0;i<3;i++) 
  { 
 for(j=0;j<3;j++) 
  scanf("%d",&a[i][j]); 
  } 
  printf("\n Enter Second Matrix\n"); 
  for(i=0;i<3;i++) 
  { 
 for(j=0;j<3;j++) 
  scanf("%d",&b[i][j]); 
  } 
  printf("\n First Matrix is:-\n"); 
  for(i=0;i<3;i++) 

3 5 7 5 6 5 19 8 4 
A[0] A[1] A[2] A[9] A[8] A[7] A[6] A[5] A[4] A[3] 

ROW 

Column 



 
 

C-PROGRAMMING                                                                             14 | P a g e  

DEPARTMENT OF COMPUTER ENGINEERING , GOVERNMENT ENGINEERING COLLEGE AJMER 
 

  { 
 for(j=0;j<3;j++) 
  printf(" %d",a[i][j]); 
  printf("\n"); 
  } 
  printf("\nSecond Matrix is:-\n"); 
  for(i=0;i<3;i++) 
  { 
 for(j=0;j<3;j++) 
  printf(" %d",b[i][j]); 
  printf("\n"); 
  } 
  printf("\n Matrix multiplication is:-\n"); 
  for(i=0;i<3;i++) 
  { 
 for(j=0;j<3;j++) 
  { 
  c[i][j]=0; 
  for(k=0;k<3;k++) 
  c[i][j]=c[i][j]+a[i][k]*b[k][j]; 
  printf("%d\t",c[i][j]); 
 } 
 printf("\n"); 
  } 
  printf("\n Matrix Addition is:-\n"); 
  for(i=0;i<3;i++) 
  { 
 for(j=0;j<3;j++) 
 { 
 c[i][j]=a[i][j]+b[i][j]; 
 printf("%d\t",c[i][j]); 
  } 
 printf("\n"); 
  } 
} 
/*WAP to merge the two sorted Array*/ 
#include<stdio.h> 
void main() 
{ 
  int a[5],b[5],c[10],i,j,k,x; 
  /*Enter 1st Array*/ 
  printf("\n Enter 1st Array\n"); 
  for(i=0;i<5;i++) 
 scanf("%d",&a[i]); 
/*Enter 2nd Array*/ 
  printf("\n Enter 2nd Array\n"); 
  for(i=0;i<5;i++) 
 scanf("%d",&b[i]); 
/*Sorting Of 1st Array*/ 
  for(i=0;i<5;i++) 
  { 
  for(j=0;j<5;j++) 
   if(a[i]<a[j]) 
 { 
 x=a[j]; 
 a[j]=a[i]; 
 a[i]=x; 
 } 
  } 
  printf("\n Sorted 1st Array\n"); 
  for(i=0;i<5;i++) 
 printf("%d  ",a[i]); 
/*Sorting Of 2nd Array*/ 

  for(i=0;i<5;i++) 
  { 
  for(j=0;j<5;j++) 
   if(b[i]<b[j]) 
 { 
 x=b[j]; 
 b[j]=b[i]; 
 b[i]=x; 
 } 
  } 
  printf("\n Sorted 2nd Array\n"); 
  for(i=0;i<5;i++) 
 printf("%d  ",b[i]); 
  /*Merging Ofst & 2nd Array*/ 
  for(i=0,j=0,k=0;i<5,j<5;k++) 
  { if(a[i]<b[j]) 
  { 
  c[k]=a[i];i++;} 
  else 
  { 
  c[k]=b[j];j++; 

} 
  } 
  while(j<=4) 
  { 
  c[k]=b[j];   k++;      j++; 
  } 
  while(i<=4) 
  { 
  c[k]=a[i];     k++;      i++; 
  } 
  printf("\n\nNow Merged arr :\n"); 
  for(i=0;i<10;i++) 
 printf("%d  ",c[i]); 
} 
/*WAP to find  Addition of Array elements & also 
insert,delete,search element in sorted (ascending) array*/ 
#include<stdio.h> 
#include<process.h> 
void main() 
{  int a[10],i,j,x,p=10,ch,sum; 
  /*Enter Array Elemrnts*/ 
  printf("\n Enter Array\n"); 
  for(i=0;i<10;i++) 
 scanf("%d",&a[i]); 
  /*Sorting(ascending) Of Array Elemrnts*/ 
  for(i=0;i<10;i++) 
  {  for(j=0;j<10;j++) 
      if(a[j]>a[j+1]) 
      { x=a[j]; 
  a[j]=a[j+1]; 
  a[j+1]=x; 
      } 
  } 
  printf("\n Sort Array\n"); 
  for(i=0;i<10;i++) 
        printf("%d  ",a[i]); 
  do 
  { 
printf("\nWhich Operation U want to perform\n1.To 
Insert\n2.To Delete\n3.To Search\n4.Addition Of Array 
Elements\n5.exit\n"); 
scanf("%d",&ch); 
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 switch(ch) 
 { 
 case 1:     /*Insertion Of Element in Array*/ 
  printf("\nEnter a No. To insert in Array : "); 
  scanf("%d",&x); 
  for(i=0;a[i]<x;i++); 
       if(i==10) 
       printf("\nCan't Enter element in Array\n"); 
       else 
       { for(j=9;j>i;j--) 
         a[j]=a[j-1]; 
    a[j]=x; 
    if(p<10) p++; 
    printf("\n Now Array is:\n"); 
    for(i=0;i<p;i++) 
             printf("%d  ",a[i]); 
        } 
  break; 
 case 2: /*Deletion Of Element in Array*/ 
 printf("\n Enter the Number from array which u want 
to delete\n"); 
 scanf("%d",&x); 
 for(i=0;i<10;i++) 
  if(a[i]==x) 
     {  p--; 
        break; 
     } 
 if(i>9) 
  printf("\nCan't be deleted element from Array\n"); 
 else 
 { for(j=i;j<10;j++) 
  a[j]=a[j+1]; 
  printf("\n Now Array is:\n"); 
  for(i=0;i<p;i++) 
  printf("%d  ",a[i]); 
 } 
  break; 
 case 3: /*Searching Of Elements in Array*/

 printf("\n Enter Element To be searched from 
Array\n"); 

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

   if(x==a[i]) 
  break; 
 if(i==10) 

printf("\nElement is Not in array\n"); 
 else 
 printf("\nPosition Of Element In Array is %d\n",i+1); 
  break; 
 case 4:      /*Addition Of Array Elements*/ 
 sum=0; 
 for(i=0;i<p;i++) 
  sum+=a[i]; 
 printf("\n Sum of Elements=%d\n",sum); 
 break; 
 case 5: exit(0); 
 default: printf("You Entered Incorrect Choice"); 
 } 
       }while(ch<=5); 
} 
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CHARACTER:- 
Reading of character :-        

char :- character  type  
       syntax:-  variable _ name = getchar ( ); 
                         Eg. :- char  name; 
                                  name = getchar ( ); 

    E.g.:-  main ( ) 
                       { 
                            char ans ; 
                            printf (“would you like to take tea”); 
                            printf (“type Y for yes and N for no ”); 
                              ans= getchar; 
                            if(ans==’Y’|| ans== ‘Y’) 
                               printf (“take tea”); 
                            else 
                               printf(“thanks for nothing”); 
                        } 
Writing of character :-  
             Syntax:-  putchar (variable_name); 

E.g.:- 
                            char alphabet ; 
                           alphabet = getchar ( ); 
                           putchar (alphabet); 
Character type function library(#include <ctype.h>):- 
          Function                                     Test  

i) isalnum (ch) it check alpha numeric character  
ii) isalpha (ch) it check alphabetic character  
iii) isdigit (ch) it check digit  
iv) islower (ch) it check iower case letter  
v) isupper (ch) it check upper case letter  
vi) isprint (ch) it check printable character  
vii) ispunct (ch) it puctuaion character  
viii) isspace (ch) it check while space character 
Eg :-  

1) #include <stdio.h> 
     #include<ctype.h> 
     main ( ) 

   { 
      Char ch; 
        printf (“prees any key\n”); 
            Ch=getchar( ); 
        If (isalpha (ch)) 
              printf(“it is letter”); 
         Else if (isdigit(ch)) 
               printf (“it is a digit”); 
         Else  
               printf (“it is not alphanumeric”); 
   } 

2)  #include <stdio.h> 
     #include<ctype.h> 
  main ( ) 
 { 
       char alphabet; 
        printf (“enter an alphabet”); 
         putchar (“/n”); 
            alphabet = getchar ( ); 
       if (islower(alphabet)); 
             putchar(toupper (alphabet)); 
      else 
            putchar(tolower(alphabet)); 
  } 

 STRING :-  
i) A string is a sequence of character which is going to end with 

a special character called  NULL character (“\0”). 
ii) String represents by the array of character. . 
  
Declaration & Initialization of string :-  
i) String variable name is always declared as an array of 

character . 
            Syntax :- char string_name [size] ; 
            Eg.:-  
                    Char city [10] ; 
                    Char str [15]; 
ii) Compiler automatically supplies a null character (“\0”) at 

the end of string. So size would be equal to the maximum 
number of character in the string plus one. 

             Eg.  
                     Char city [9] = “Ajmer”; 
                     Char city [9] = {‘A’,’j’,’m’,’e’,’r’,’\0’}; 
                     Char string [] = {‘G’,’O’,’O’,’D’,’\0’}; 
iii) We can also declare the size much larger than string size at 

the time of initialization. 
 char  str[10]=”GOOD”; 

 
                      

But   
 char  str[2]=”GOOD”; 

is a illegal. 
 

Reading of String:-  
i) Syntax:- scanf(“%s”,string_name); 
 E.g.:- char  address[10]; 
           scanf(“%s”,address); 

=> scanf() terminates its input on the first blank space it 
finds. 

   E.g.:- I/P-   NEW YORK 
   

ii) More scanning function:- 
 function  Input     memory 
a) scanf(“%s”,name)        amrit  saini     amrit 
b) scanf(“%[^\n]”,name)        amrit saini     amrit saini 
c) scanf(“%[^abc]”,name)        desafghbcd     des 
d) scanf(“%[abc]”,name)        desafghbcd     desafghbc 
e) scanf(“%[^*]”,name)        capable to          capable to 

       reading       reading 
       multiple line       multiple line 

f) gets(name)         amrit saini     amrit saini 
E.g.:- char line[60]; 

gets(line); 
printf(“%s”,line); 

Writing of string:- 
  Syntax:- printf(“%s”,string_name);   Or  
 puts(string_name);  Or 

printf(“%w.ds”,string_name); 
printf(“%*.*s\n”,w,d,string); 

=>It indicates that first d characters are to be printed in a 
field width of w column. 

Eg:- main() 
  { 
   char name[13]=”CProgramming”; 
   printf(“%13s\n”,name); 
    

STRING 

G O O D \0 /0 /0 /0 /0 /0 

N E W \0 
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printf(“%5s\n”,name); 
 printf(“%13.6s\n”,name);  
 printf(“% -13.6\n”,name);  
 printf(“% -0.3s\n”,name);  
 printf(“...........................”); 
} 
Output:-. 
CProgramming 
CProgramming 
     CProgr 
CProgr 
CPr 
......................... 

/*WAP to print following format:- 
C 
CP 
CPr 
CPro 
CProg 
CProgr 
CProgra 
CProgram 
CProgramm 
CProgrammi 
CProgrammin 
CProgramming   */ 
#include<stdio.h> 
main() 
{ 
 char string[]=”CProgramming”; 
 int c,d; 
 for(c=0;c<=11;c++) 
 { 
  printf(“%-12.*s\n”,c+1,string); 
 } 
} 

Copying of string:- 
 char string1[ ]=”ABC”,sting2[ ]; 
 string2=string1; 
 =>This statement is not valid. 
 =>If we want to copy the characters of  string1 into string2, 

we may do so on character by character. 
 
/*WAP to input a string and then copying this to another 

string.also print the number of characters in a string*/ 
#include<stdiio.h> 
main() 
{ 
 char string1[50],string2[50]; 
 int i; 
 printf(“Enter a string\n”); 
 scanf (“%s”,string1); 
 for(i=0;string1[i]!=’\0’;i++) 
   string2[i]=string1[i]; 
 string2[i]=’\0’; 
 printf(“String2=%s\n”,string2); 
 printf(“Number of character=%d”,i);  
} 
 
 
 
 
 

String handling functions:- 
Function  Action 
i) strcat(s1,s2)  concate two string(Join two string together) 
ii) strcmp(s1,s2)  compare two string 
iii) strcpy(s1,s2)  copies one string over another 
iv) strlen(s1)   finds the length of string 
v) strcmpi(s1,s2)  compare two string(ignore case of strings) 
vi) strrev(s1)   reverse the string 
vii) strupr(s1)   change the case to upper case 
viii) strlwr(s1) change the case to lower case  
1)  strcat(s1,s2):- 
  
 p1= 
 
 P2= 

 
 P3= 
 
Strcat(p1,p2) 

P1= 

Strcat(p1,p3) 

P1= 

=>strcat() may also append a string constant to string. 
 strcat(p1,”GOOD”) 

=>C permits nesting of strcat() function 
 strcat(strcat(s1,s2),s3) 
2) Strcmp(s1,s2):- 

=>s1 and s2 may be string variables or string costant. 
 strcmp(name1,name2); 
 strcmp(name1,”john”); 
 strcmp(“AR”,”saini”); 
=>it returns <0   if s1 is less than s2 

 0 if s1 is equal to s2 
>0 if s1 is greater than s2 

 It gives the numeric difference b/w ASCII codes. 
3) Strcpy(s1,s2):-  

 Strcpy(city,”DELHI”); 
  Strcpy(city1,city2); 
4) Strlen(s1):-It count and returns the number of character in 

a string. 
n=strlen(string);  where n is interger value. 

5) Strncpy(s1,s2,n):-It copies only the left most n characters 
of source string to target string. 

6) Strcmp(s1,s2,n):- It compare only the left most n  
characters of s1 and s2. 

7) Strncat(s1,s2,n):- It concate only the left most n 
characters of source string to target string. 

 
/*WAP to find length of string*/ 
#include<stdio.h> 
main() 
{ 
 char a[10]; 
 printf(“Enter the string:\n”); 
 scanf(“%s”,a); 
 for(int c=0;a[c]!=’\0’;c++); 
 printf(“The length of string=%d”,c); 
} 
 

V E R Y  \O     

G O O D \0   

B A D \0    

V E R Y  G O O D \0 

V E R Y  B A D \0  

Output:- 
Enter the string: 
AJMER 
The length of string=5 

Output:- 
Enter a string 
AJMER 
String2=AJMER 
Number of character=5 
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/*WAP to reverse a given string*/ 
main() 
{ 
 char a[10],b[10]; 
 printf(“Enter the string:\n”); 
 scanf(“%s”,a); 
 for(int i=0;a[i]!=’\0’;i++); 
 for(int j=0;i>0;i--,j++) 
  b[j]=a[i]; 
 b[j]=’\0’; 
 printf(“Reverse sting is:\n”); 
 puts(b); 
} 
/*WAP to join two string (concatanation)*/ 
main() 
{ 
 char a[10],b[10]; 
 printf(“Enter the first string:\n”); 
 scanf(“%s”,a); 
 printf(“Enter the second string:\n”); 
 scanf(“%s”,b); 
 for(int i=0;a[i]!=’\0’;i++); 
 for(int j=0; b[j]!=’\0’;,j++,i++) 
  a[i]=b[j]; 
 a[i]=’\0’; 
 printf(“concated sting is:\n”); 
 puts(b); 
} 
 
 
 
 
 
 
 
/*WAP to compare two string*/ 
main() 
{ 
 char a[10],b[10]; 
 printf(“Enter the first(a) string:\n”); 
 scanf(“%s”,a); 
 printf(“Enter the second(b) string:\n”); 
 scanf(“%s”,b); 
 for(int i=0;a[i]!=’\0’,b[i]!=’\0’;i++) 
 { 
  if(a[i]!=b[i]) 
   break; 
 } 
 if(a[i]>b[i]) 
  printf(“string a comes after string b\n”); 
 else if(a[i]<b[i]) 
  printf(“string a comes before string b\n”); 
 else 
  printf(“sting a equal to string b\n”); 
} 
 
 
 
 
 
 
 
 

/*WAP to check that given string is pallindrome or not*/ 
main() 
{ 
 char a[10],b[10]; 
 printf(“Enter the string:\n”); 
 scanf(“%s”,a); 
 strcpy(b,a); 
 strrev(a); 
 if(strcmp(a,b)==0) 
  printf(“ sting is pallindrome\n”); 
 else 
  printf(“ sting is not pallindrome\n”); 
} 
 
   

Output:- 
Enter the string: 
AJMER 
Reverse string is: 
REMJA 

Output:- 
Enter the first string: 
AMRIT 
Enter the second string: 
SAINI 
Concated string is: 
AMRITSAINI 

Output:- 
Enter the first(a) string: 
AMRIT 
Enter the second(b) string: 
SAINI 
String a comes before string b 

Output:- 
Enter the string: 
AJMER 
sting is not pallindrome 
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In this example the keyword struct 
declares a structure to hold the 
details of four data fields. These 
fields are called structure elements 
or members and the book_bank is 
the name of structure and is called 
the structure tag. 
 

STRUCTURES AND UNION 
Structures: - If we want to represent a collection of data 
items of different data type using a single name, we use 
structures, a group of logically related data items of different 
data types. It can be used to represent a set of attributes. 
Structures help to organize complex data in a more meaningful 
way. A structure is a user defined data type. It is also useful in 
passing groups of logically related data into functions. 
Defining a Structure:- 
Structure defines the every member of it. 
General format for structure:  
struct tag 
{ 
 Data_type member_1; 

Data_type member_2; 
. 
Data_type member_n; 

}; 
eg: 
struct book_bank 
{ 
 char title[20]; 
 char author[15]; 
 int pages; 
 float price; 
}; 
 
The above definition has not declared any variables. The 
definition or template of the structure is terminated with a 
semicolon (;). 
Declaration of Structure Variable:- 
It include 

 The keyword struct. 
 The structure tag_name. 
 List of variables name separated by commas. 
 A terminating semicolon. 

struct   book_bank book1,book2,book3; 
It declares the book1,book2 and book3 as variables of type 
struct book_bank. Each one of these variables has four 
members as specified by the template. 
The complete declaration is:  
struct book_bank 
{ 
 char title[20]; 
 char author[15]; 
 int pages; 
 float price; 
}; 
struct book_bank book1, book2, book3; 
 
The members of a structure are not variable.  
struct book_bank 
{ 
 char title[20]; 
 char author[15]; 
 int pages; 
 float price; 
} book1, book2, book3; 
 The use of tag  name is also optional. 

struct 
{ 

…….. 
…….. 
} book1, book2, book3; 

Accessing the Structures members:- 
The Dot (.) operator is used in structure when we need to 
access a data member via the structure variable. 
To access data members we will have to use a (.) between the 
variable name and data member. Dot operator is also known 
as period operator. 
When we use pointer, the elements access using    (->) arrow 
operator. 
Reading structures members: 

scanf(“%d”,&book1.pages); 
scanf(“%s”,book1.title); 

 
Writing structures members: 

printf(“%d”,book1.pages); 
printf(“%s”,book1.title); 
 

/* WAP to read I/F of an employee using structure and print 
the same.*/ 
#include<stdio.h> 
Struct emp 
{ 
char name[50]; 
int age; 
char address[50]; 
char city[30]; 
}; 
void main() 
{ 
struct emp var; 
printf(“Enter Name and Age Of Emp.\n”); 
scanf(“%s%d”,var.name,&var.age); 
printf(“Enter Address\n”); 
gets(var.address); 
printf(“Enter City\n”); 
gets(var.city); 
printf(“Name:-%s\n”,var.name); 
printf(“Age:-%d\n”,var.age); 
printf(“Address:-%s\n”,var.address); 
printf(“city:-%s\n”,var.city); 
} 
Here the var is declared as structure type variable and emp is 
the name of structure. 
 
Structure Initialization:- 
 
struct 
{ 
 Int weight; 
 float height; 
}student={60,180.75}; 
 
 We cannot initialize individual members inside the 

structure template. 
 Order of value enclose in braces must match the order of 

members in the structure definition. 
 C permitted to have a partial initialization. The 

uninitialized members should be only at the end of the 
list. 

 Uninitialized members will be assigned default values. 

The combination of structure 
definition and variables 
declaration in one statement 
is also allowed. 
 

In this program the 60 is assign 
to student.weight and 180.75 
assign to student.height. 
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o Zero for integer and float. 
o ‘\0’ for character and Strings. 

Copying and Comparing the structure Variable:- 
Two variables of the same structure type can be copied the 
same way as ordinary variables. 
 
person1=person2; 
person2=person1; 
 
person1==person2; 
person2!=person1; 
 
student3.number==student2.number Is Valid 
Operation on individual members:  
Increment and decrement are also apply. 
if(student1.num==111) 

Student1.mark+=10.00; 
float sum= student1.marks+student2.marks; 
student2.marks*=0.5; 
student1.num++; 
++student1.num; 
Here the precedence of the dot operator is higher than all 
arithmetic and relational operators and no paranthesis are 
required. 
Arrays of Structures:- 
Struct class student[100];  
 
 
Struct marks 
{ 
int sub1;  
 
int sub2; 
int sub3; 
}; 
struct marks student[3]={{45,68,81},{75,53,69},{57,36,71}}; 
In memory the array is stored as:- 
 

45 student[0].sub1 

68 student[0].sub2 

81 student[0].sub3 

75 student[1].sub1 

53 student[1].sub2 

69 student[1].sub3 

57 student[2].sub1 

36 student[2].sub2 

71 student[2].sub3 

Array within the Structures:- 
C permits the array as structure members. 
 
struct marks 
{ 
int num; 
float sub[3]; 
}student[2]; 

 
student[1].sub[2]; 

it means the marks obtained in the 3rd subject by the 2nd 
student. 
 
Structure within Structures:- 
It means nesting of structures. 
struct salary 
{ 
char name[20]; 
char department[20]; 
int basic_pay; 
int DA_allowance; 
int HR_allowance; 
int city_allowance; 
}emp; 
This structure define the name, department, basic_pay and 
three kind of allowance. We cangroup all the items related to 
allowance together as: 
struct salary 
{ 
char name[20]; 
char department[20]; 
int basic_pay; 
struct 
   { 
    int DA; 
    int HR; 
    int city; 
   }allowance; 
}emp; 

 
Size of Structure:- 
Sizeof(struct x); 
It gives the number of bytes required to hold all the member 
of the structure x. 
 
Function with structure:- 
Like any ordinary variable, a structure variable can also be 
passed to a function. We may either pass individual elements 
or entire structure. It is necessary to declare the structure 
globally. 
#include<stdio.h> 
Struct book 
{ 
char name[30]; 
char author[30]; 
int cell_no; 
}; 
void print_data(struct book); //function prototype 
void main() 
{ 
struct book b1={“FOC”,”ABC”,100}; 
print_data(b1); 
} 
void print_data(struct b) 
{ 
printf(“%s %s %d”,b.name,b.author,b.cellno); 
} 
 
Then o/p is:-    FOC  ABC  100 

//If person1 and person2 are of same 
structure. 
to student.height. 

//This is invalid because C does not 
permit any logical operation on 
structures variables. 

Here the class is the structure 
name and student[100] is array 
consists 100 elements. 

It declares the student as 
array of three elements 
student[0], student[1] & 
student[2]. 

here the member sub 
contains three element 
sub[0], sub[1], sub[2]. 
 

For Access DA We 
write: 
emp.allowance.DA; 
 



 
 

C-PROGRAMMING                                                                             21 | P a g e  

DEPARTMENT OF COMPUTER ENGINEERING , GOVERNMENT ENGINEERING COLLEGE AJMER 
 

UNION:- 
union item 
{ 
 char c; 
 int m; 
 float x; 
}code; 
 
The unions follows the same syntax as structures. Major 
distinction b/w them in terms of storage (memory allocation). 
In structure, each member has its own storage location, but in 
union, all the members use the same location. Union may 
contain many members of different types, but it can handle 
only one member at a time. 
Here the variable code of type union item is declared. The 
union contains three members, each with different data type. 
We can use only one of them at a time. Because, only one 
location is allocated for a union variable. 
 
1000 1001 1002 1003 
    

x 
          m 
   c 
Here the three member m, x and c are sharing a storage 
locating by union members. 
 
Difference b/w Structure and Union:- 

Structure Union 
Separate memory are 

assigned for each member of 
a structure 

Common memory is assigned 
for each member of a union 

Use more memory as 
compare to union 

Use Less memory as compare 
to Structure 

May handle more than one 
member at a time 

handle more one member at 
a time 

Use more frequently Used less frequently 
 
Accessing the members of union:- 
Union use same syntax as structure members. During the 
accessing, we should make sure that we are accessing the 
member whose value is currently stored. 
 

code.m=379; 
code.x=7859.36; 
printf(“%d”, code.m); 
This example would produced unexpected o/p. 
union item abc={100}; is valid. 
union item abc={100.25}; is invalid because the type of first 
member in example is int. 

/*WAP to define a Structure INNING with the following 
information(about 11 player of the team): Plyer_name, Runs 
& Faced_ball. Then calculate the strike_rate of each player 
and total run of that inning.*/ 
#include<stdio.h> 
void main() 
{ 
 
  int i,total=0; 
  struct INNING 
  { 
    char p_n[20]; 
    int ball,run; 
    float s_rate; 
  }player[11]; 
  printf("\nEnter player name & run & Faced ball\n"); 
  for(i=0;i<11;i++) 
  { 
    printf("\nplayer %d Name : ",i+1); 
    fflush(stdin); 
    gets(player[i].p_n); 
    printf("Runs : "); 
    scanf("%d",&player[i].run); 
    printf("Balls : "); 
    scanf("%d",&player[i].ball); 
    player[i].s_rate=(player[i].run*100.0)/player[i].ball; 
    total+=player[i].run; 
  } 
  printf("\n\nScore Card :->\n"); 
  for(i=0;i<11;i++) 
  { 
    printf("\n%-20s %3d %3d %5f”,player[i].p_n ,player[i].run 
,player[i].ball,player[i].s_rate); 
  } 
  printf("\ntotal=\t %d",total); 
} 
/*WAP to accept record of 5 students which has name, age 
and total marks and display them. (Use Structure)*/ 
#include<stdio.h> 
main() 
{ 
  int i,total=0; 
  struct cl 
  {  char s_n[20]; 
  int age,mark; 
  }student[5]; 
  printf("\nEnter Student_name, age & marks (out of 100)\n"); 
  for(i=0;i<1;i++) 
  {  printf("\nStudent %d Name : ",i+1); 
  fflush(stdin); 
  gets(student[i].s_n); 
  printf("Age : "); 
  scanf("%d",&student[i].age); 
  printf("Marks : "); 
  scanf("%d",&student[i].mark); 
  } 
  printf("\n\nClass Record is :->\n"); 
  for(i=0;i<1;i++) 
printf("\n%-20s%3d%3d",student[i].s_n,student[i].age, 
student[i].mark); 
} 
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FUNCTION 
FUNCTION 
 Function is a self contained program segment or block of 

statements that is used for some specific, well-defined task. 
 Every C program is a collection of functions. 
 Every C program contain at least one function, called main() 

function. 
 A function works same as the program. It accept I/P, process 

it and generate O/P. 
Types of function:-  
functions are of two types: 

1. Library or Built-in function. 
2. User defined function. 

Library function:- 
 Some function are already defined and stored in the library 

file or header file of c called library function. For eg:-
sqrt(),printf(),scanf(),getchar(). 

 The library functions are not required to be written or 
defined by user. 

 Before using a library function we have include the header 
file. 

Syntax:   #include<header_file>  
User Defined function (UDF):- 
 When we need to execute a same code again and again, we 

use user defined function. 
 User defined function improves the reusability of the code. 
 C program must contain one or more UDF for eg main() 

function. 
Procedure of defining and using UDF:- 
 Function declaration or function prototype: - the function 

must be declared before using. 
Eg: void message(); 
Here void specifies that function does not return any value 
and the empty parenthesis indicate that it takes no 
parameters. The function prototype is always terminated 
with a semicolon. 

 Function definition:- it contain the actual code or body of 
function. It decides what will be done by the function. 
 

Data_type name_of_function(formal argument) 
{ 
Body of the function; 
} 

 

Here Data_type specifies the data type of value to be returned 
by the function and function name is defined by the user and it 
can be used by other function for calling this function. Formal 
arguments are local variables they are not recognized outside 
of the function. 
 

int add(int A,int B) 
{ 
Int C; 
C=A+B; 
return(C); 
} 
 

The first line is called header line. It contain int as return type, 
name add with formal argument A abd B. 
 Function call:- A function can be called by specifying its 

name with the list of arguments. 
 eg:- add(A,B);if function return a value 
 C=add(A,B);C is a variable which stores the return value. 

The general format of return statement is: 
return expression; 
return (expression); 
return;--------it means does not return any value 
Some  feature of return: 
 A function return a value, return statement included only 

one expression. 
 eg:   return(C); or return(A+B);  is valid. 
  return(C,D); is invalid or wrong syntax. 
 Function may include the multiple return statements. 
 If the data type is not present in the function header than it 

will return integer data type(default). 
 
main() 
{ 
message(); 
printf(“\nBYE-BYE.”);   Now O/P  Hello 
}     BYE-BYE 
message() 
{ 
printf(“Hello”); 
} 
 
Here main() itself a function and it calling the function 
message(). Means the control passes to the message() and 
activity of main() is temporarily suspended. 
Some features of function:- 
 Any C program contain at least one function (main()). 
 There is no limit of no. of function. 
 After each function has done its work, control returns to 

main().  
 
/*WAP to find out factorial of entered No.*/ 
#include<stdio.h> 
main() 
{ 
 int N,F1; //local variable 
 int fact(int N);  //function prototype 
 printf(“\nEnter a number:”); 
 scanf(“%d”,&N); 
 F1=fact(N);   //function call 
 printf(“\nFactorial=%d”,F1); 
} 
int fact(int K) //function defination 
{ 
 int X,F2=1;  //local variable for fact function 
 for(X=1;X<=K;X++) 
  F2=F2*I; 
 return(F2); 
} 
/*WAP to find out sum of two  entered No.*/ 
#include<stdio.h> 
main() 
{ 
 int A,B,SUM; 
 int add(int A,int B);   //prototype 
 printf(“\nEnter any 2 number:”); 
 scanf(“%d%d”,&A,&B); 
 SUM=add(A,B);  //function call 
 printf(“\nSUM=%d”,SUM); 
} 
int add(int a, int b) 
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{ 
 int X; 
 X=a+b; 
 return(X); 
} 
/*wap to print star in following format 

*/ 
#include<stdio.h> 
main() 
{ 
 int N;  
 void star(int)   
 printf(“\nEnter  number of line:”); 
 scanf(“%d”,&N); 
 star(N);  
} 
void star(int n) //function defination 
{ 
 int X,L; 
 for(X=1;X<=n;X++) 
 { 
  for(L=1;L<=X;L++) 
    printf(“*”); 
 printf(“\n”); 
 } 
} 
Variable Type:- 
 Global variable:- These types of variable are work in whole 

program. These variables are declares before the main 
program 

 

int a,b,c; 
main() 
{ 
a=10;b=20;c=30; 
Fun1(); 
printf(“\na=%d,b=%d,c=%d”,a,b,c); 
} 
Fun1() 
{ 
printf(“\na=%d,b=%d,c=%d”,a,b,c); 
a+=5;c+=10; 
return; 
} 
 
 Local variable:- these variable declares with in function and 

access within the function only. 
main() 
{ 
int a=5,b=20; 
printf(“\nb=%d”,b); 
Fun1(); 
} 
Fun1() 
{ 
int b=10; 
printf(“\nb=%d”,b); 
} 

/*WAP to find out biggest No.*/ 
#include<stdio.h> 
main() 
{ 
 int A,B,BIG; 
 int fun_big(int A,int B); 
 printf(“\nEnter any 2 number:”); 
 scanf(“%d%d”,&A,&B); 
 BIG=fun_big(A,B); 
 printf(“\nBIG No. is=%d”,BIG); 
} 
int fun_big(int C, int D) 
{ 
 if(C>D) 
 return(C); 
 else 
 return(D) 
} 
Some features of declaration of function & parameters:-  
 The parameter list must be separated by commas. 
 The parameter names do not need to be the same in the 

prototype and function definition. 
 The types of parameters must match in the definition and 

declaration. 
 Use of parameters names in the declaration is optional. 
 Parameters used in prototype in three places: (a) 

Declaration  
(b) Function call  
(c) Function definition 

 The parameters used in prototype and function definition 
are called formal parameters and parameters used in 
function call are called actual parameter. 

 The formal and actual parameter must match exactly in 
type, order and number. But their names, do not need to 
match. 

Types of function:- 
1. Functions with no arguments & no return values. 
2. Functions with arguments & no return values. 
3. Functions with arguments & one return values. 
4. Functions with no arguments & return a value. 
 

 Functions with no arguments & no return values:- In this 
program function has no arguments, it does not receive any 
data from the calling function, and also calling function 
does not receive any data from the called function. 

 
Function1() 
{ 
……….. 
Function2(); 
…………… 
} 
Function2() 
{ 
…       ….. 
…       ….. 
} 

 
/*Wap to find out the area of circle.*/ 
#include<stdio.h> 
void main() 
{ 

NO 
return 

Now O/P is: 
a=10,b=20,c=30 
a=15,b=20,c=40 

Now O/P is: 
b=20 
b=10 

NO I/P 

No return 
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area_cicrcle(); 
} 
void area_circle(void) 
{ 
float area,radius; 
printf(“\nEnter Radius”); 
scanf(“%d”,&radius); 
area=3.14*radius*radius; 
printf(“AREA=%f ”,area); 

    } 
 Functions with arguments & no return values:- 
 

Function1() 
{ 
……….. 
Function2(x,y);  //actual parameter 
……………} 
 
Function2(int c,int d) // formal parameter 
{ 
…       ….. 
…       ….. 
} 
 
/* Wap to find out simple interest*/ 
#include<stdio.h> 
main() 
{ 
 void value(float,float,int); 
 float principle,rate; 
 int period; 
 printf(“\n Enter principle, interest rate& period:”); 
 scanf(“%f%f%d”,&principle,&rate,&period); 
 value(principle,rate,period); 
} 
void value(float p, float r, int t) 
{ 
 float si;; 
 si=(p*r*t)/100; 
 printf(“\nSI=%f”,si); 
} 

 
 Functions with arguments & no return values:- 
 
Function1() 
{ 
……….. 
Function2(x,y);   
……………} 
int Function2(int c,int d)  
{ 
…       ….. 
…       ….. 
return (exp); 
} 
 
/*WAP to find out largest  No.*/ 
#include<stdio.h> 
main() 
{ 
 int A,B,C,lar; 
 int largest(int,int,int); 

 printf(“\nEnter any 3 number:”); 
 scanf(“%d%d%d”,&A,&B,&C); 
 lar=largest(A,B,C); 
 printf(“\nLargest No. is=%d”,lar); 
} 
int fun_big(int D, int E, int F) 
{ if(D>E&&D>F) 
 return(D); 
 else if(E>F) 
 return(E) 
else  
return(F); 
} 
 No arguments & return a values:- Some time we need to 

design function that may not take any arguments but return 
a value to the calling function. 

 
eg: the getchar() function declared in the header file stdio.h. it 
has no parameter but return a integer type data. 
 
eg: 
int get_number(void); 
main() 
{ 
int m=get_number(); 
printf(“%d”,m); 
} 
int get_number(void) 
{ 
int number; 
scanf(“%d”,&number); 
return(number); 
} 
 

Nesting of Function:- 
C permits nesting of function. 
eg:  main() call function1, which calls fun2, which calls fun3 
and so on.  
 
float ratio(int x, inty, int z); 
int difference(int x,inty); 
main() 
{ 
int a,b,c; 
scanf(“%d%d%d”,&a,&b,&c); 
printf(“%f\n”,ratio(a,b,c)); 
} 
float ratio(int x, int y, int z) 
{ 
if(difference(y,z)) 
return(x/(y-z)) 
else 
return(0.0) 
} 
int difference(int p, int z) 
{ 
If(p!=z) 
return(1); 
else 
return(0); 
} 
 

Two way data 
communication b/w 
function. 

No return 
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Recursion:- A function is called recursive if a statement 
within the body of function calls the same function. it means a 
function calls itself. 
eg:-  
main() 
{ 
printf(“This is an example of recursion\n”); 
main(); 
} 
/*Wap to find out factorial of a given no.*/ 
#include<stdio.h>  
main() 
{ 
 int fact(int); 
 int n,f; 
 printf(“\n Enter No.\n”); 
 scanf(“%d”,&n); 
 f=fact(n); 
 printf(“fact=%d”,f); 
} 
int fact(int num) 
{ 
 int f; 
 if (num==1) 
  return(1); 
 else 
  f=num*fact(num-1); 
 return(f); 
} 
The scop,  visibility and lifetime of variables:- 
 There are basically two kinds of locations in a computer 

where such a value may be kept are memory and CPU 
registers. 

 In C not only do all variables have a data type, they also 
have a storage class. (a) Automatic (b) External (c) Static (d) 
Register. 

 Scop of variables: - It determines over what region of the 
program, a variables is actually available for use. 

 Lifetime of variables (Longevity):- It refers to the period 
during which a variables retains a given value during 
execution of a program. So it has a direct effect on the 
utility of a given variable. 

 Visibility of variables: - It refers to the accessibility of a 
variable from the memory. 

 
Automatic (internal) Variables:- Automatic variables are 
declared inside a function in which they are to be utilized. 
They are created when the function is called and destroyed 
automatically when the function is exited. 
Storage Memory 
Default initial value Garbage 
main()  
{ 
auto int number; 
…….. 
} 
Active in entire program. 
eg: 
main()  
{ 
int number; 
…….. 
} 
A variable declared inside a function without storage class is, 
by default, an automatic variable. 
void fun1(void); 
void main() 
{ 
int m=1000; 
fun1(); 
printf(“%d\n”,m); 
} 
void fun1(void) 
{ 
int m=10; 
printf(“%d\n”,m); 
} 
O/P10 
         1000 

External Variables:- Variable that are both active and active 
throughout the entire program are known as external 
variables (Global variables). 
int  num; 
float length=7.5; 
main() 
{ 
… 
} 
function() 
{ 
………… 
} 
Variable num and length are available for use in all the three 
function. 
Once a variable has been declared as global, any function can 
use it and change its value and subsequent function can 
reference only that new value. 
eg:- 
int fun1(void); 
int x; 
main() 
{ 
x=10; 
printf(“x=%d\n”,x); 

Storage 
Class 

Where 
Declared 

Visibility Lifetime 

extern Before all 
 function in 
a file (can’t 
be 
initialized) 

Entire file plus 
other files where 
variables declared 
extern and the file 
where originally 
declared as global 

global 

static Before all 
function in 
a file 

Only in that file Global 

auto Inside a 
function or 
a block 

Only in that 
function of block 

Until 
end of 
function 

Register Inside a 
function or 
block 

Only in that 
function 

Until 
end of 
function 

 Inside a 
function 

Only in that 
function 

Global 
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fun1(); 
} 
int fun1(void) 
{ 
x=x+10; 
printf(“x=%d\n”,x); 
} 
 
main() 
{   y=5; 
    ……;  fun1(); 
}   int y; 
fun1() 
{    y=y+1; 
} 
 
When main is concerned, y is not defined. (Error message) 
Unlike local variable, global variable is initialized to zero by 
default.  
External declaration:- The main can’t access the variable y as 
it has been declares after the main function. so we use 
storage class, extern to overcome this problem. 
 
main() 
{ 
extern int y; 
…..; 
} 
fun1() 
{ 
extern int y; 
……; 
} 
int y; 
Storage Memory. 
Default initial valueZero. 
 
main() 
{ int i; 
void print_int(void); 
extern float height[]; 
……… 
print_int(); 
} 
void print_int(void); 
{ extern float height[]; 
int i; 
……; 
} 
float height[size]; 
 
Static Variables:- The value of static variables persists until 
the end of the program. 
A static variable may be either an internal type or an external 
type depending on the place of declaration. 
Storage Memory. 
Default initial valueZero. 
 
 
 
 
 

eg: 
void star(void); 
main() 
{ 
int i; 
for(i=1;i<=3;i++) 
star(); 
} 
void star(void) 
{ 
static  int x=0;  
x=x+1; 
printf(“\n x=%d”,x); 
} 
 
Register Variable:- Variable should be kept in one of the 
machine’s registers, instead of keeping in the memory(where 
normal variables are stored). 
Since the register access is much faster than a memory access, 
it leads to faster execution of program. 
Storage CPU registers. 
Default initial valueGarbage. 
 
Syntax:    register int count; 
 
Most compiler allow only int or char variables to be placed in 
the register. 
 
Passing Arrays to function:- 
One dimensional array:- Like the value of simple variables, it 
is also possible to pass the value of an array to a function. 
 
Syntax for function call:- 

function_name(array_name,size_of_array); 
 
eg: largest(a,n) 
Syntax for declaration:- 

function_name(data_type array_name,int  size); 
 
Syntax for defination:- 

Data_type function_name(data_type array_name,int  size); 
 
eg: 
main() 
{     
     float largest(float a[],int n); 
     float value[4]={2.5,-4.75,1.2,3.67}; 
     printf(“%f\n”,largest(value,4)); 
} 
float largest(float a[],int n) 
{   
int I;  
 float max;  
max=a[0]; 
for(i=1;i<n;i++) 
   if(max<a[i]) 
     max=a[i]; 
return(max); 
} 
 
The function must be called by passing only the name of 
array. 

O/P: 
x=10 
x=20 

The external declaration of y 
inside the functions informs 
the compiler that y is an 
integer type defined 
somewhere else in the 
program. 
The extern declaration does 
not allocate storage space for 
variable. 
 
 

extern float height[]; 
main() 
{ int i; 
void print_int(void); 
……… 
print_int(); 
} 
void print_int(void); 
{ extern float height[]; 
int i; 
……; 
} 
float height[size]; 
 

O/P 
x=1 
x=2 
x=3 
The static variable is initialized 
only one, when the program is 
compiled. It is never initialized 
again. 
The declared x is an auto in 
above program the o/p will be  
x=1 
x=1 
x=1 
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In the function definition, the formal parameter must be an 
array type, the size of the array does not need to be specified. 
The function prototype must show that the argument is an 
array. 
 
prog. for sorting array: 
 
void sort(int m, int x[]); 
main() 
{ 
  int I; 
  int marks[5]={40,90,73,81,35}; 
  printf(“\n Marks before sorting\n”); 
  for(i=0;i<5;i++) 
  printf(“%d\t”,marks[i]); 
  printf(“\n”); 
  sort(5,marks); 
  printf(“marks after sorting\n”); 
  for(i=0;i<5;i++) 
  printf(“%d\t”,marks[i]); 
  printf(“\n”); 
} 
void sort(int m,int x[]) 
{ 
  int I,j,t; 
  for(i=0;i<=m-1;i++) 
  for(j=0;j<=m-i;j++) 
  if(x[j]>=x[j+1]) 
  { 
    t=x[j]; 
    x[j]=x[j+1]; 
    x[j+1]=t; 
  } 
} 
Two dimensional array:- The function must be called by 
passing only the array name. 
-Must indicate, that the array has two dimensions. 
-The size of the second dimension must be specified. 
 
Pg.: 
main() 
{ 
int m=3,n=2; 
double average(int [] [n],int,int) 
double mean; 
int matrix[m][n]={{1,2},{3,4},{5,6}}; 
mean=average(matrix,m,n); 
………. 
} 
double average(int x[][n],int m,int n) 
{ 
int I,j; 
double sum=0.0; 
for(i=0;i<m;i++) 
for(j=1;j>n;j++) 
sum=sum+x[i][j]; 
return(sum/(m*n)); 
} 
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 Pointer is a variable which stores the address of data 

into memory. 
 Memory addresses are simply numbers; they can be 

assigned to some variables which can be stored in 
memory, like any other variable. Such variable that 
holds memory address are called pointers. 

 Its value is also stored in the memory in another 
location. 

 

 

 

Here, we assign the address of sum to a variable p and 
the address of p is 3000. it means the value of the 
variable p is the address of the variable sum. So we may 
access the value of sum by using the value of p. It means 
the variable p ‘points’ to variable sum, so p is known as 
“pointer”. 

Address of Variable (& operator):- 

 The address operator (&) is used to determine the 
address of a variable. 

 The address operator returns the address of the 
variable associated with it. 
P=&sum--- it means the address of sum is 

assigned to P.  

&”address of” 

 The address operator can be used only with a simple 
variable or an array element. 

 
eg: 
void main() 
{ 
char c=’A’; 
int a=150; 
printf(“%c is stored at address %u\n”,c,&c); 
printf(“%d is stored at address %u\n”,a,&a); 
} 
o/p A is stored at address 4436 

150 is stored at address 4434 
 

Declaration and Initialization of Pointers: 
Every variable must be declared for its type. Since the 
pointer variable also declared before we use them. 
Syntax:   data_type *ptr_name 
Here,  
 *(asterisk) indicate that variable ptr name is pointer 

variable. 

 Pointer needs a memory location. 
 Pointer points to a variable of type. 
For eg: int *p; it means p is pointer variable that points to 
an integer data type. The type int refer the data type of 
the variable being pointed by p and not the type of the 
pointer. 
float *x;  declares x as pointer to a floating point variable. 
 Unless a pointer is initialized, it should not be used. 

When a pointer has been declared, it can points to a 
variable using an assignment statement such as 
p=&sum; p points to sum. It is known as pointer 
initialization. 

 The pointer variable must always points to the 
corresponding type of data. 

 

 

 

 A pointer variable can be initialized in its declaration 
itself. 

int x,*p=&x;     is valid 
int *p=NULL;  is valid 
int *p=0;         is valid; 
int *p=&x,x;    is invalid 
int *p=5360;   is invalid 
Accessing the variable through pointer:-  Once 
the pointer has been assigned the address of a variable, 
the question remains as how to access the value of the 
variables using the pointer. This is done by another unary 
operator * (asterisk), Usually known as indirection 
operator. 
eg: 
int sum,*p,i,j;..(i) 
sum=120;….(ii) 
p=&sum;…(iii) 
i=*p;……(iv) 
j=i;-------(v) 
(iv) I assign the value at the address pointed by p to the i. 
(v) it assign the value of I to j. 

 

 

Eg: 
main() 
{ 
int x,y; 
int *ptr; 
x=10; 
ptr=&x; 
y=*ptr; 
printf(“Value of x is %d”,x); 
printf(“%d is stored at address %u\n”,x,&x); 
printf(“%d is stored at address %u\n”,*&x,&x); 
printf(“%d is stored at address %u\n”,*ptr,ptr); 
printf(“%d is stored at address %u\n”,y,&*ptr); 
printf(“%d is stored at address %u\n”,ptr,&ptr); 
printf(“%d is stored at address %u\n”,y,&y); 
*ptr=25; 
printf(“Now x=%d\n”,x); 
} 
O/P: 

&125  Constant 
&p   
&sum   
&(x+y) X expression 
&x[0]  Represent 0th element 
&x[i+3]  Represent (i+3)th element 

Variable sum 

Value 135 

p pointer variable 

2500 value 

Representation 
of variable 

Pointer as a variable 

Memory address are unsigned 
integer. So we use %u  

float a,b; 
int x,*p; 
p=&a; 
b=*p; 

It gives result in errorness o/p bcoz 
we are trying to assign the address 
of a float variable to an integer 
pointer. 

here, (i) the sum,I,j are the integer 
variable and p is a integer pointer 
variable. (ii) the value 120 is assign to 
sum.(iii) it assign the address of sum 

They give the same result 

i=*P; i=*&sum; i=sum; 

POINTER 
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p=&x[0]; 

address of  x[3] = base address + (3*scale factor of  int) 
    = 1000+3*2 
    = 1006 

Both gives the value of x[3] 

Value of x is 10 
10 is stored at address 4104 
10 is stored at address 4104 
10 is stored at address 4104 
10 is stored at address 4104 
4104 is stored at address 4106 
10 is stored at address 4108 
Now x=25 
 
Pointer Expressions:- If the pointer variable are 
properly declared and initialized, they can be used in 
expression. 
The following statements are valid: 

(i) 

 

 

 

(ii) 

 

 

 

But following statements are not valid:- 
(i) Addition of two pointer=>p1+p2; 
(ii) Multiplication of pointer with constant or another 

pointer. 
(iii) Division of pointer with constant or another pointer. 
p1+p2  
p1*p2         These are invalid Statements 
p1/p2  
p1/3   
Pointer and Array:-  

(i) When an array is declared, the compiler allocates 
a base address and sufficient amount of storage 
to contain all the elements of the array in 
contiguous memory locations. 

(ii) The base address is location of first element of 
the array. 

Eg. 

  

 

 

 

 The array name x is defined as a constant 
pointer, pointing to the first element x[0]. 

 If we declare  
int *p; 

 

p = &x[0] = 1000 
p+1 = &x[1] = 1002 
p+2 = &x[2] = 1004 
p+4 = &x[4] = 1008 

 *(p+3)                
*(x+3) 

 This means that all the following notation are 
same:-    

      num[i]           
                           *(num + i) 
                           *(i + num) 
                               i[num] 

 In two dimentional array:- 
   s[2][1]  

              *(s[2] + 1) 
              *(*(s + 2) + 1)  
 
/* Pointer notation to access 2-D array elements */  
main( )  
{ 
      int s[4][2] = { { 1234, 56 },  

      { 1212, 33 },  
      { 1434, 80 },  
      { 1312, 78 }  

              } ; 
       int  i, j ;  
       for ( i = 0 ; i <= 3 ; i++ )  
        {  

 printf ( "\n" ) ; 
 for ( j = 0 ; j <= 1 ; j++ )  
     printf ( "%d ", *( *( s + i ) + j ) ) ; 

         } 
 }  
And here is the output...  
1234 56  
1212 33  
1434 80 
1312 78 
 
Function call with Pointer 
(1)The two types of function calls—call by value and call 

by reference.  
 (2)The Arguments can generally be passed to functions 

in one of the two ways:  
   (a) Sending the values of the arguments (call by 

value) 
   (b) Sending the addresses of the arguments (call by 

reference)  
(a) Call by Value: - The ‘value’ of each of the actual 
arguments in the calling function is copied into 
corresponding formal arguments of the called function. 
Eg:-  
 main( ) 
 {  
   int a=10 b=20 ;  
   swapv (a, b) ;  
   printf ("\na=%d, b=%d", a, b) ;  
 }  
 swapv ( int x, int y)  
 {  
   int t ;    t = x;  
   x = y;    y = t;  

int i=6,*j,sum; 
j=&i; 
j=j+1;//addition the number to pointer 
j=j-2;//subtraction the number from pointer 
j++;//increment pointer 
--j;//decrement in pointer 
sum+=*j; 

int arr[]={10,20,30,40,50,70}; 
int *I,*j; 
i=&arr[0]; 
j=(arr+4);//name of array contain the base address 
if(i==j) 
printf(“address of two pointer variable are same”) 

Static int  x[5]={1,2,3,4,5}; 

x=&x[0]=1000 

They are same notation 
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x y z 

P 

Char *str=”good”; 

  }  
The output of the above program would be: 
x=20, y=10  
a=10, b=20  

 Note that values of a and b remain unchanged 
even after exchanging the values of x and y. 

(b) call by reference:- The addresses of actual 
arguments in the calling function are copied into formal 
arguments of the called function. 
Eg. 
main( )  
{  
  int a 10, b=20 ;  
  swapr ( &a, &b ) ;  
  printf ( "\na=%d, b=%d", a, b ) ;  
 }  
 swapr( int *x, int *y )  
 {  
   int t ;  
   t = *x;  
   *x = *y;  
   *y = t;  
  }  
The output of the above program would be:  
a=20, b=10  

 Note that this program manages to exchange the 
values of a and b using their addresses stored in 
x and y. 

 
 Using a call by reference intelligently we can 

make a function return more than one value at a 
time, which is not possible ordinarily 

 
Pointer flexibility:-  

(i) Pointers are flexible. We can make the same 
pointer to point to different data variables in 
different statements. 

Eg:- 
         int x,y,z,*p; 
     p=&x; 
     p=&y; 
     p=&z; 

 
(ii) We can also use different pointers to point the 

same data variable. 
Eg:- 

         int x; 
         int *p1=&x; 
         int *p2=&x; 
         int *p3=&x; 

 

Chain of pointers:- It is possible to make a pointer to 
point to another pointer. It means creating the chain of 
pointers. 

 

 

 Here, the pointer variable p2 contains the 
address of the pointer variable p1, which points to 
the location that contains the desired value. This 
is known as multiple indirections. 

 
Eg.-  
 int **p2; 
 Here the p2 is pointer to a pointer of int type. 
Eg.-  
main() 
{ 
  int x,*p1,**p2; 
  x=100; 
  p1=&x;    //address of x  
  p2=&p1;    //address of p1 
  printf(“%d”,**p2); 
} 

Pointer and character strings: - 

  

 The compiler automatically inserts the null 
character “\0” at the end of the string. 

 C also supports an alternative method to create 
string using pointer variables of type char. 
 

 
 The pointer str now points to the first character 

string using the string “good”. 
Eg.- 

main() 
{ 
  char *name; 
  int length; 
  char *cptr=name; 
  name=”DELHI”; 
  printf(“%s\n”,name); 
  while(*cptr!=’\0’) 
  { 
    printf(“%c is stored at sddress %u\n”,*cptr,cptr); 
    cptr++; 
   } 
  length=cptr-name; 
  printf(“\n length of string=%d\n”,length); 
} 

O/P=>  
     DELHI 
     D is stored at sddress 54 
     E is stored at sddress 55 
     L is stored at sddress 56 
     H is stored at sddress 57 
      I is stored at sddress 58 
     length of string=5 
Pointer and structures:- 

 The name of an array stands for the address of 
its zeroth element. 

 Suppose product is an array variable of struct 
type. 
struct inventory 
{ 
  char name[30]; 
  int number; 
  float price;  
} product[2],*ptr; 
 

 This statement declares product as an array of 
two elements, each of the type struct inventory 

P P2 P

x 

O/P =>   

    100 

Char str[5]=”good”; 

address 2 Value address 1 

P1 P2 Variable 



 
 

C-PROGRAMMING                                                                             31 | P a g e  

DEPARTMENT OF COMPUTER ENGINEERING , GOVERNMENT ENGINEERING COLLEGE AJMER 
 

ptr=product; 

and ptr as a pointer to data objects of the type s 
struct inventory. 

  
 

          It would assign the address of the zeroth                                          
element of product to ptr. The pointer ptr will now 
points to product [0].  
 Its member can be accessed using the following 

notation. 
  ptr->name 
  ptr->number 
  ptr->price 

 The symbol -> is called arrow operator (member 
selection operator) and it is made up of minus 
sign and a greater than sign. 

 When the pointer ptr is incremented by one, it is 
made to point next record product[1].  

Eg.- 

struct invent 
{ 
  char *name[20]; 
  int number; 
  float price; 
}; 
main() 
{ 
  struct invent product[3],*ptr; 
  printf(“Input\n\n”); 
  for(ptr=product ; ptr<product+3 ; ptr++) 
    scanf(“%s %d %f”,ptr->name,&ptr->number,&ptr-

>price);  
  printf(“\n output\n”); 
  while(ptr<product+3) 
  { 
    printf(“%-20s  %5d  %10.2f \n”,ptr->name,ptr-

>number,ptr->price); 
    ptr++; 
   } 
} 
 
O/P:- 
Input 
 
Washing_machine 5 7500 
Electric_iron  12 350 
Two_in_one  7 1250 
 
Output 
Washing_machine 5 7500.00 
Electric_iron  12 350.00 
Two_in_one  7 1250.00 
 

Que. Write a program to calculate sum of first ten 
numbers using pointer. Or  sum of ten element of an 
array. 
main() 
{ 
  int *p,sum,i; 
  int x[5]={5,9,6,3,7}; 
  i=0;   p=x; 
  while(i<5) 
  { 
    sum=sum+*p; 

    i++; p++; 
   } 
  Printf(“sum=%d\n”,sum); 
 } 
 
 Or 
 
main() 
{ 
  int *p,sum; 
  int x[5]={5,9,6,3,7}; 
  p=x; 
  while(p<=&x[4]) 
  { 
    sum+=*p; 
    p++; 
   } 
  printf(“sum=%d\n”,sum); 
 } 
 
Que. Find and explain the output of the program:- 
   #include<stdio.h> 
   void main() 
   { 
     int u1,u2; 
     int v=3; 
     int *pv; 
     u1=2*(v+5); 
     pv=&v; 
     u2=2*(*pv+5); 
     printf(“\n u1=%d and u2=%d”,u1,u2); 
    } 
   O/P=> u1=16 and u2=16 
 

 u1 is simply calculated using the value of v as 3. 
But pv is poimter of integer type and contain the 
address of v. So u2 calculate by *pv (means 
value stored at address pv). 
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 Until now we have been using the function such as scanf and 

printf to read and write data. These are console oriented i/o 
function, which always use the terminal (keyboard or 
screen) as the target place. 

 The small data can be read from console oriented i/o 
operation but large amount of data can’t be read from 
console oriented i/o operation because it passes two major 
problem. 
 The entire data is lost when the program is terminated. 
 It become difficult and time consuming to handle large 

amount of data through terminals. 
 Therefore necessary to have a more flexible approach where 

data can be stored on the disks and read when required. 
This method employs the concept of files to store data. 

 A file is collection of data or text, placed on the disk. 
 C supports a number of function that have the ability to 

perform basic file operations. 
 Naming the file. 
 Opening a file. 
 Reading data from a file. 
 Writing data to a file. 
 Closing a file. 

Opening of a file:-  
 If we want to store data in a file in the secondary memory, 

we must specify certain things about the file, to the 
operating system. 
 File name. 
 Data structure 
 Purpose 

 Must be specified to operating system above file before 
using it. 

 Here, the filename is a string of characters. It may contain 
two parts, a primary name and an optional period with the 
extension.  

eg: prog.c,student.c,text.c 
 Data structure of a file is defined as FILE in the Library of 

standard I/O function definitions. 
 Geneal format for declaring and opening a file: 
FILE *fp; 
fp=fopen(“file_nme”,”Mode”); 
 fp is a pointer to the data type file. 
 Second statement opens the file named file_name and 

assign an identifier to the FILE  type pointer fp. 
 The second statement also specifies the purpose of 

opening this file. This work is done by the modes. 
 For opening a file we use the library function fopen(). 
 Mode of file:- mode decides which operation (read, write 

or append) is to be performed with data file. 
File Name Purpose 
“r” (read) Open an existing file for read only. 

“w” 
(write) 

Open a new file for writing only. If the 
specify filename exist, it will be delete the 
file and a new file created in its place. 

“a” 
(append) 

Open a file for appending(0r adding) data at 
end of the file. 

“r+”  
(read+write) 

Open an existing file for both reading old 
data and writing new data. 

“w+” 
(write+read) 

Open a new file for both writing and reading. 

“a+” Open an existing file for both reading and 

(append+read) appending. 
Consider the following statements: 
File *p1,*p2; 
p1=fopen(“data”,”r”); 
p2=fopen(“results”,”w”); 
 The fopen is function (library)  of stdio.h 
 fopen is used to open a file formatted input/output and to 

associate a stream with that file. A stream is a source or 
destination of data. 

 If the file is found by fopen then fopen returns a file 
pointer otherwise, it returns a null, on failure. 

 In the above statements, file data is opened for reading(r) 
and file results is opened for writing(w). 

 When we use the read(r) mode, and if file doesn’t exist 
then compiler returns NULL to the file pointer. 

P=fopen(“rec.dat”,”r”); 
if(P==NULL) 
printf(“file does not exist”); 

Closing a file:-  
 A file must be closed as soon as all operations on it have 

been completed. 
 This ensures that all information associated with the file is 

flushed out from the buffers and all links to the file are 
broken. 

 For this purpose, the i/o library supports a function 
fclose(file_pointer); 

This would be close the file associated with the FILE pointer 
file_pointer. 
 If the opening file is more than one, then we close all the 

file. 
fclose(p1); 
fclose(p2); 

… 
Fclose(pn); 

 
eg:  
main() 
{ 
FILE *ptr; 
ptr=fopen(“student.dat”,”w”); 
……… 
fclose(ptr); 
} 
 
Input-Output Operation On files:- 
 The getc and putc function:- the simplest file I/O 

operation are getc() and putc(). They handle one character 
at a time. The putc() function is to write a character into a 
file. 

eg: FILE *ptr; 
ptr=fopen(“student.dat”,”w”); 
putc(c,ptr); 

 The getc() function is read a character from a file that 
has been opened in read mode. 

c=getc(ptr); 
 The getc() will returns end of file(EOF) marker, when 

end of the file has been reached. So reading to be 
terminated when EOF is encountered. 

eg: 
main() 
{ 

File Handling 
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FILE *f1; 
char c; 
printf(“Data input\n”); 
f1=fopen(“input”.”w”); 
while((c=getchar())!=EOF) 
putc(c,f1); 
fclose(f1); 
printf(“Data output\n”); 
f1=fopen(“input”,”r”); 
while((c=getc())!=EOF) 
printf(“%c”,c); 
fclose(f1); 
} 
  The getw and putw function:- They are similar to the 

getc and putc functions and are used to read and write 
integer value. 

putw(integer,fp); 
num=getw(fp); 
/* WAP to read the numbers from file DATA, which contains a 
series of integers numbers. Then write all ‘odd’ number to a 
file “ODD” and all ‘even’ number to a file “EVEN”. 
#include<stdio.h> 
main() 
{     FILE *f1,*f2,*f3; 
int num,I; 
printf(“CONTENTS OF DATA FILE\n”); 
f1=fopen(“DATA”, “w”); 
for(i=1;i<=30;i++) 
{ 
scanf(“%d”,&num); 
putw(num,f1); 
} 
fclose(f1); 
f1=fopen(“DATA”, “r”); 
f2=fopen(“ODD”, “w”); 
f3=fopen(“EVEN”, “w”); 
while((num=getw(f1))!=EOF) 
{ 
if(num%2==0) 
putw(num,f3); 
else 
putw(num,f2); 
} 
fclose(f1);   fclose(f2);   fclose(f3); 
f2=fopen(“ODD”, “r”);      f3=fopen(“EVEN”, “r”); 
printf(“\n Contents of ODD file\n”); 
while((num=getw(f2))!=EOF) 
printf(“%4d”,num); 
printf(“\n Contents of EVEN file\n”); 
while((num=getw(f3))!=EOF) 
printf(“%4d”,num);          fclose(f2);       fclose(f3); 
} 
 The fprintf and fscanf function:- 

 These function can handle a group of mixed data 
simultaneously. 

 The functions fprintf and fscanf perform I/O 
operations that are identical to the printf and scanf 
function, these are work on files. 

 General format : fprintf(fp, “control_string”, list) ; 
The first argument of these function is a file pointer which 
specifies the file to be used. 
eg: fprintf(f1, “%s%d%f”, name, age,7.5); 

fscanf(fp,”control string”, list of addresses); 
eg: fprintf(f1, “%s%d%f”, name, age,7.5); 
 fscanf function returns the number of item that are 

successfully read when the end of file is reached it returns 
the value EOF. 

ERROR HANDLING:- it is possible that an error may occur 
during I/O operation on a file. Some error situation are:- 

 Trying to read beyond the EOF mode. 
 Device overflow. 
 Trying to use a file that has not been opened. 
 Trying to perform an operation on a file, when the file 

is opened for another type of operation. 
 Opening a file with an invalid filename. 
 Attempting to write to a write protected file. 

These errors must be checked otherwise program may behave 
abnormally. 
We have two-status inquiry library function:- 

1. feof  
2. ferror 

feof():- can be used to test for an end of file condition. It takes 
a FILE pointer as its only argument and returns non zero value. 
If it reaches to the end of file, otherwise return zero. 
eg:  if(feof(fp)) 
 printf(“End of data\n”); 
it display the message “end of data” on reaching the end of file 
condition. 
 
ferror():- it reports the status of the file. It returns non-zero 
integer if an error has been detected up to that point, during 
processing. Otherwise, it returns zero. 
 eg:  if(ferror(fp)) 
 printf(“Error Occurred\n”); 
it print the error message, if the reading is not successful. 
Random Access to Files:- we have discussed file functions 
that are useful for reading and writing data sequentially. 
 The c language has other functions to move the file pointer 

to a particular location directly. 
 These functions are:  

ftell(), rewind(), fseek() 
 ftell():-  
 It takes a file pointer and returns a number of type long, 

that corresponds to the current position. 
 This function is useful to saving the current position, 

which can be used later in program. 
Syntax: n=ftell(fp); 
n will give the relative offset(in bytes) of the current position. 
It means the n bytes have already been read(or written). 
 rewind():- it takes the file pointer and resets the position to 

the start of the fie. 
eg:  
rewind(fp); 
n=ftell(fp) 
it would assign the zero to n because the file position has been 
set to the start of the file by rewind() function. 
This function helps us in reading a file more than one, without 
having to close and open a file. 
 fseek():- this function is used to move the file position to a 

desired location within the file. 
Syntax: 

fseek(file_ptr,offset,position); 

o/p 
Data input 
Fundamental of 
computer 
Data output 
Fundamental of 
computer 
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Here, file_ptr is pointer to the file concerned. Offset is a 
number or variable of type long and position is an integer 
number. 
Offset specifies the number of positions(bytes) to be moved 
from the location specified by position. 
Position can take one of the following three value: 

Value Meaning 
0 Beginning of file 
1 Current Position 
2 End of File 

The offset may be: 
Positive- means move forwards. 
Negative- means move backwards. 
Operations of seek functions: 
Statement Meaning 
fseek(fp,0L,0) Go to the beginning(similar to rewind) 
fseek(fp,0L,1) Stay at the currene position 
fseek(fp,0L,2) Go to end of file 
fseek(fp,m,0) Move to m bytes from begining 
fseek(fp,m,1) Move forward by m bytes 
fseek(fp,-m,1) Go backward by m bytes from current position 
fseek(fp,-m,2) Go backward by m bytes from the end. 
When the operation is successful, fseek() returns a zero. If 
error occur the fseek() return -1. 
Command Line Arguments:- 
 it is a parameter supplied to a program when the program is 

invoked. 
 If we want to execute a program to copy of file contents to 

another. 
c>program  x-file  y-file 

Here the program is the filename where the executable code 
of the program is stored. 
This eliminates the need for the program to request the user 
to enter the filename during execution. 
 Every c program should have main() function and that it 

makes the beginning of the program. 
 The main() function can also take the argument like 

function. 
 The main() can take two arguments called argc and argv. 
 The variable (argument) argc is an argument counter that 

counts the number of arguments on the command line and 
the argv is an argument vector and represent an character 
pointers that points to the command line arguments. 

argv[0] program 
argv[1] x-file 
argv[2] y-file 
in this, three argc argument and argv is an array of three 
pointers to strings. 
Syntax for declare the main() function:- 
main(int argc, char *argv[]) 
{ 
……….. 
} 
/*wap  to count the number of lines, character, spaces and 
tabs in the file*/ 
#include<stdio.h> 
main() 
{ 
FILE *fp;          char ch;        int nol=0,noc=0,nos=0,not=0; 
fp=fopen(pr1.c, “r”); 
while(1) 
  {    ch=getc(fp); 

    if(ch==EOF)       break; 
    noc++; 
    if(ch==’ ’)       nob++; 
    if(ch==’\n’)       nol++; 
    if(ch==’\t’)      not++; 
  }  fclose(fp); 
printf(“\n No of Character=%d”,noc); 
printf(“\n No of blanks=%d”,nob); 
printf(“\n No of lines=%d”,nol); 
printf(“\n No of tabs=%d”,not); 
} 
/* wap to compare two files specified by user*/ 
#include<stdio.h> 
main() 
{ 
FILE *fp1,*fp2; int ca,cb;       char fname1[40], fname2[40]; 
printf(“Enter First file name:”); gets(fname1); 
printf(“Enter Second file name:”); gets(fname2); 
fp1=fopen(fname1, “r”); fp2=fopen(fname2, “r”); 
ca=getc(fp1); cb=getc(fp2); 
while(ca!=EOF && cb!=EOF && ca==cb) 
 { 
  ca=getc(fp1); cb=getc(fp2); 
 } 
if(ca==cb) printf(“files are identical\n”); 
else printf(“Files are differ\n”); 
fclose(fp1); fclose(fp2); 
} 
/* wap to copy specified files to the another file*/ 
#include<stdio.h> 
main() 
{ 
FILE *fp1,*fp2; int ca,cb;        char fname1[40], fname2[40]; 
printf(“Enter First file name:”); gets(fname1); 
printf(“Enter Second file name:”); gets(fname2); 
fp1=fopen(fname1, “r”); fp2=fopen(fname2, “w”); 
if(fp1==NULL) 
 { printf(“Cant open %s for reading\n”,fname1); 
  exit(1); 
 } 
else if(fp2==NULL) 
 { printf(“Cant open %s for reading\n”, fname2); 
  exit(1); 
 } 
else 
 { c=getc(fp1); 
  while(c!=EOF) 
  {  putc(c,fp2); c=getc(fp1); 
      } 
  fclose(fp1); fclose(fp2); 
  printf(“Files Successfully copied\n”); 
 } 
} 
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DYNAMIC MEMORY ALLOCATION 
 

 The process of allocating memory at run time is known as 
dynamic memory allocation.  

 Many languages permit a programmer to specify an array 
size at run time. Such languages have the ability to 
calculate and assign during executions, the memory space 
required by the variables in the program. But c inherently 
does not have this facility but supports with memory 
management functions, which can be used to allocate and 
free memory during the program execution. 

 The following functions are used in c for purpose of 
memory management.  

 
Memory allocations process:  

1. program instructions and global and static variable in a 
permanent storage area and local area variables are 
stored in stacks. 

2. The memory space that is located between these two 
regions in available for dynamic allocation during the 
execution of the program. The free memory region is 
called the heap. 

3. When encounter the memory overflow during dynamic 
allocation process, the memory allocation functions will 
return a null pointer.  

 
 
      stack 
 
      Heap  
 
 
      Permanent Storage  
      Area 
 
 

I. Allocating a block of memory:  
 A block of memory may be allocated using the 

function malloc.  
 It reserves a block of memory of specified size and 

returns a pointer of type void. 
 This means that we can assign it to any type of 

pointer. It takes the following form: 
 

 

 

 ptr is a pointer of type cast-type the malloc returns a 
pointer (of cast type) to an area of memory with size 
byte-size.  

 Example:        x=(int*)malloc(100*sizeof(int));  
 On successful execution of this statement a memory 

equivalent to 100 times the area of int bytes is 
reserved and the address of the first byte of memory 
allocated is assigned to the pointer x of type int. 

 Example:-   cptr=(char *)malloc(10);     
 -it allocates 10 bytes of apaces for the pointer cptr of 
type char & cptr holds the address of first byte. 
  
 

              cptr           

 
   10 bytes of spaces 

 
II. Allocating multiple blocks of memory:  

 Calloc is another memory allocation function that is 
normally used to request multiple blocks of storage 
each of the same size and then sets all bytes to zero.  

 The general form of calloc is: 

 

 
 The above statement allocates contiguous space for n 

blocks each size of elements size bytes. All bytes are 
initialized to zero and a pointer to the first byte of the 
allocated region is returned. If there is not enough 
space a null pointer is returned.  

 Example:-  
............... 
............... 
struct student 
{ 
 char name[25]; 
 float age; 
}; 
typedef sturct student record; 
record *st_ptr; 
int class_size=30; 
str_ptr= (record *)calloc(class_size,sizeof(record)); 
................ 
................ 

III. Releasing the used space:  
 Compile time storage of a variable is allocated and 

released by the system in accordance with its storage 
class. With the dynamic runtime allocation, it is our 
responsibility to release the space when it is not 
required.  

 The release of storage space becomes important 
when the storage is limited. When we no longer need 
the data we stored in a block of memory and we do 
not intend to use that block for storing any other 
information, we may release that block of memory for 
future use, using the free function.  

 Syntax:-   

 

Function 
 

Task 
 

malloc 
 

Allocates memory requests size of bytes and 
returns a pointer to the Ist byte of allocated 
space 
 

calloc 
 

Allocates space for an array of elements 
initializes them to zero and returns a pointer 
to the memory 
 

free 
 

Frees previously allocated space 
 

realloc 
 

Modifies the size of previously allocated 
space. 
 

Local variable 

Free Memory 

Global/Static Variable 

C-Program instruction 

 
          

ptr=(cast-type*)malloc(byte-size);  

 

ptr=(cast-type*)calloc(n,elem-size);  

free(ptr); 
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 ptr is a pointer that has been created by using 
malloc or calloc.  

 
IV. To alter the size of allocated memory:  
 The memory allocated by using calloc or malloc might 

be insufficient or excess sometimes in both the 
situations we can change the memory size already 
allocated with the help of the function realloc. This 
process is called reallocation of memory.  

 The general statement of reallocation of memory is :  

 
 

/*Example program for reallocation*/  
#include< stdio.h >  
#include< stdlib.h >  
define NULL 0  
main()  
{  
     char *buffer;  
    /*Allocating memory*/  
    if((buffer=(char *) malloc(10))==NULL)  
    {  
      printf(“Malloc failed\n”);  
      exit(1);  
    }  
  printf(“Buffer of size %d created \n,_msize(buffer));  
  strcpy(buffer,”Bangalore”);  
   printf(“\nBuffer contains:%s\n”,buffer);  
    /*Reallocation*/  
   if((buffer=(char *)realloc(buffer,15))==NULL)  
   {  
     printf(“Reallocation failed\n”);  
     exit(1);  
   }  
  printf(“\nBuffer size modified.\n”);  
  printf(“\nBuffer still contains: %s\n”,buffer);  
  strcpy(buffer,”Mysore”);  
  printf(“\nBuffer now contains:%s\n”,buffer);  
   /*freeing memory*/  
  free(buffer);  
} 

 

ptr=realloc(ptr,newsize); 


