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UNIT-4 
 

UNIT IV  ARRAYS, STRINGS, FUNCTIONS AND POINTERS  9 +10 

Array – One dimensional Character Arrays- Multidimensional Arrays- Arrays 

of Strings – Two dimensional character array – functions - parameter passing 

mechanism scope – storage classes – recursion - comparing iteration and 

recursion- pointers – pointer operators - uses of pointers- arrays and pointers 

– pointers and strings - pointer indirection pointers to functions - Dynamic 

memory allocation.  

Lab Experiments 

1. Write a program in C to get the largest element of an array using the 

function. 

2. Display all prime numbers between two intervals using functions. 

3. Reverse a sentence using recursion. 

4. Write a C program to concatenate two strings 
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Unit-4                                   PART-A                                   2 Marks 

 

1. What is an array? 

Soln:-  

An array is a group of similar data types stored under a common name. An 

array is used to store a collection of data, but itis often more useful to think of 

an array as a collection of variables of the same type. 

Example: 

int a[10]; 

Here a[10] is an array with10 values. 

2. What are the main elements of an array declaration? 

Soln:- 

Arrayname ,Type and Size 

3. How to initialize an array? 

Soln:- 

You can initialize array in C either one by one or using a single statement as 

follows: double balance[5] = {1000.0, 2.0, 3.4, 17.0, 50.0}; 

The number of values between braces { } cannot be larger than the number of 

elements that we declare for the array between square brackets[]. 

4. Why is it necessary to give the size of an array in an array declaration? 

Soln:- 

When an array is declared, the compiler allocates a base address and reserves 

enough space in the memory for all the elements of the array. The size is 

required to allocate the required space. Thus, the size must be mentioned. 

5. What is the difference between an array and pointer? 

Soln:- 

Difference between arrays and pointers are as follows. 

Array Pointer 

Arrayallocatesspace 

automatically 

1.Pointerisexplicitlyassignedtopointtoa

n allocated 

space. 

2.It cannot be resized. 2.It can be resized using realloc(). 
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3.It cannot be reassigned. 3.Pointers can be reassigned. 

4.sizeof(arrayname) gives the 

Number of bytes occupied by 

the array. 

4.sizeof(pointer name) returns the 

number of bytes used to store the 

pointer variable. 

  

 

6. List the characteristics of Arrays. 

Soln:- 

All elements of an array share the same name, and they are distinguished form 

one another with help of an element number. Any particular element of an 

array can be modified separately without disturbing other elements. 

7. What are the types of Arrays? 

Soln:- 

1. One-Dimensional Array 

2. Two-Dimensional Array 

3. Multi-Dimensional Array 

 

8. Define Strings. 

Soln:- 

The group of characters, digit and symbols enclosed within quotes is called as 

Stirng(or)  character Arrays. Strings are always terminated with‘\0’(NULL) 

character. The compiler automatically adds ‘\0’ at the end of the strings. 

9. What are functions in C? 

Soln:- 

A function is a group of statements that together perform a task. Every C 

program has at least one function which is main(), and all the most trivial 

programs can define additional functions. 

10. How will define a function in C? 

Soln:- 

Defining a Function: 

The general form of a function definition in C programming language is as 

follows: return_type function_name( parameter list ) 

{       body of the function} 

A function definition in C programming language consists of a function header 
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and a function body. Here are all the of a function: 

•  Return Type 

•  Function Name 

•  Parameters 

•  Function Body 

11. What are the steps in writing a function in a program? 

Soln:- 

a) Function Declaration(Prototype declaration): 

Every user-defined functions has to be declared before the main(). 

b) Function Callings: 

The user-defined functions can be called inside any functions like main(), 

user-defined function, etc. 

c) Function Definition: 

12. What is the purpose of the function main()? 

Soln:- The function main () invokes other functions within it. It is the first 

function to be called when the program starts execution. 

13. Is it better to use a macro or a function? 

Soln:- Macros are more efficient (and faster) than function, because their 

corresponding code is inserted directly at the point where the macro is called. 

There is no overhead involved in using a macro like there is in placing a call to 

a function. 

However, macros are generally small and cannot handle large, complex coding 

constructs. In cases where large, complex constructs are to handled, functions 

are more suited, additionally; macros are expanded inline, which means that 

the code is replicated for each occurrence of a macro. 

14. Distinguish between Call by value and Call by reference. 

Soln:- 

Call byvalue Call byreference. 

a)In call by value, the value of actual 

agreements Is passed to the formal 

arguments and the operation is done on 

formal arguments. 

a)In call by reference, the address of 

actual argurment values is passed to 

formal argument values. 

b)Formal arguments values are 

photocopies of actual arguments values. 

b) Formal arguments values are 

pointers to the  actual argument values. 
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c)Changes made informal arguments 

valued do not affect the actual 

arguments values. 

c)Since Address is passed, the changes 

made in the both arguments values are 

permanent 

 

15. What is meant by Recursive function? 

Soln:-If a function calls itself again and again, then that function is called 

Recursive function.Example: 

void recursion() 

{ 

recursion();/*function calls by itself*/ 

} 

int main() 

{ 

    recursion(); 

} 

16. What are the various dynamic memory allocation functions? 

Soln:- 

malloc() –Used to allocate blocks of memory in required size of bytes. 

free()-Used to release previously allocated memory space. 

calloc()-Used to allocate memory space for an array of elements. 

realloac() –Used to modify the sizeof the previously allocated memory space. 

17. What is a Pointer?How a variable is declared to the pointer? 

Soln:-Pointer is a variable which holds the address of another variable. 

Pointer Declaration: 

datatype *variable-name; 

Example: 

int *x, c=5; x=&a; 

18. What are the uses of Pointers? 

Soln:- 

 Pointers are used to return more than one value to the function 

 Pointers are more efficient in handling the data in arrays 

 Pointers reduce the length and complexity of the program 

 They increase the execution speed 

 The pointers saved at a storage space in memory 



80 
 

19. What is the output of the program? 

main() junk(int i, int j) 

{ { 

int i=5;j=2; i=i*j; 

junk(i,j); j=i*j; 

printf(“\n%d%d”,i,j); } 

}  

Output:  5    2  

20. What are * and & operators means? 

Soln:- 

‘*’  operator means ‘value at the address’   

‘&’  operator means ‘address of’ 

21. What is dangling pointer? 

Soln:- 

In C, a pointer may be used to hold the address of dynamically allocated 

memory. After this memory is freed with the free()function, the pointer itself 

will still contain the address of the released block. This is referred to as a 

dangling pointer. Using the pointer in this state is a serious programming 

error. Pointer should be assigned NULL after freeing memory to avoid this 

bug. 
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Unit-4                                              PARTB      & PART-C      13  & 15  Marks 

 

1.  What is the necessity of parameter passing in C programs? What are 

the two types of doing that? Explain any one in detail. (13) 

Soln:- 

There are different ways in which parameter data can be passed into and out 

of methods and functions. Let us assume that a function B() is called from 

another function A(). In this case A is called the “caller function” and B is called 

the “called function or callee function”.  

Also, the arguments which A sends to B are called actual arguments and the 

parameters of B are called formal arguments. 

Terminology 

 Formal Parameter :A variable and its type as they appear in the prototype 

of the function or method. 

 Actual Parameter :The variable or expression corresponding to a formal 

parameter that appears in the function or method call in the calling 

environment. 

 Modes: 

 IN: Passes info from caller to callee. 

 OUT: Callee writes values in caller. 

 IN/OUT: Caller tells callee value of variable, which may be updated by 

callee. 

Important methods of Parameter Passing 

1. Pass By Value: This method uses in-mode semantics. Changes made to 

formal parameter do not get transmitted back to the caller. Any modifications 

to the formal parameter variable inside the called function or method affect 

only the separate storage location and will not be reflected in the actual 
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parameter in the calling environment. This method is also called as call by 

value. 

 

void func(int a,int b) 

{ 

a+=b; 

printf("In func, a=%d b=%d\n",a,b); 

} 

int main(void) 

{ 

int x=5,y=7; 

  // Passing parameters  

  func(x, y); 

printf("In main, x=%d y=%d\n",x,y); 

return 0; 

} 

Output: 

In main, x=5  y=7 

In func, a=12  b=7 

Pass by reference(aliasing): This technique uses in/out-mode semantics. 

Changes made to formal parameter do get transmitted back to the caller 

through parameter passing. Any changes to the formal parameter are 

reflected in the actual parameter in the calling environment as formal 

parameter receives a reference (or pointer) to the actual data. This method is 

also called as call by reference. This method is efficient in both time and 

space. 
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void swapnum(int *i, int * j) 

{ 

int temp; 

temp=*i; 

*i=*j; 

*j =temp; 

} 

int main(void) 

{ 

int a=10,b=20; 

//passing parameters  

 swapnum(&a, &b); 

printf("a is %d and b is %d\n", swapnum(a, b)); 

return0; 

} 

Output: 

a is 20 and b is 10 

 

2. Write a C program to find the number of vowels, consonants, 

digits and white spaces in a string.                                           (13) 

Soln:- 

Algorithm:- 

Step 1: Start 

Step 2:Input the string from the user. 

Step 3: Initialize vowels = consonants = digits = symbols = spaces = 0. 

Step 4: Check every character and the string and update the variables 

accordingly. 

Step 5: Print all the variables. 

Step 6: Stop 

Program:- 

#include <stdio.h> 

int main() { 

      char line[150]; 

      int vowels, consonant, digit, space; 
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  // initialize all variables to 0 

  vowels = consonant = digit = space = 0; 

 // get full line of string input 

 printf("Enter a line of string:"); 

 fgets(line, sizeof(line), stdin); 

//loop through each character of the string  

for (int i = 0; line[i] != '\0'; ++i) { 

//convert character to lowercase 

 line[i] = tolower(line[i]); 

// check if the character is a vowel 

if(line[i]=='a'||line[i]=='e'||line[i]=='i'|| line[i] == 'o' || line[i] == 'u') { 

     // increment value of vowels by 1 

     ++vowels; 

     } 

//if it is not a vowel and if it is an alphabet, it is a consonant  

else if ((line[i] >= 'a' && line[i] <= 'z')) { 

                                ++consonant; 

                } 

         // check if the character is a digit 

         else if (line[i] >= '0' && line[i] <= '9') { 

                            ++digit; 

                  } 

         //check if the character is an empty space  

          else if (line[i] == ' ') { 

                           ++space; 

                  } 

} 

printf("Vowels: %d", vowels); 

printf("\nConsonants:%d",consonant);  

printf("\nDigits: %d", digit);  

printf("\nWhite spaces: %d", space); 

return0; 

} 
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RunCode:- 

Enter a line of string :  

C++20 is the latest version of C++ yet. 

Vowels: 9 

Consonants: 16 

Digits: 2 

White spaces: 8 

 

3. What are the different types of string functions? Describe 

with their purpose                                                                                (5) 

Soln:- 
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4.What is recursion. Explain the procedure to compute sin(x) using 

recursive function. Write the C code for the same.                                        (7) 

Soln:- 

Recursion is the technique of making a function call itself. This technique 

provides a Way to break complicated problems down into simple problems 

which are easier to solve. Recursion may be a bit difficult to understand. The 

best way to figure out how it works is to experiment with it. 

return (sine(an,n-2) - pow(an,n)/factorial(n)) * pow(-1,n);  

Example:- 

#include<stdio.h>  

#include<math.h> 

#include<conio.h> 

int factorial(int n) 

{ 

         int i,fact=1; 

        for(i=1;i<=n;i++) 

                 fact=fact * i; 

        return fact; 

} 

void main() 

{ 

double x, sinx=0, z, term; 

int j, n, i, sign=-1; 

clrscr(); 

printf("\nEnter the value for x:");   //Example 45 180 90 360 

scanf("%lf",&x); 

printf("\nEnter the value for n:");//Example10 20 

scanf("%d",&n); 

x =x * 3.14159 /180 ;//converting degree to radian 

i=0; 

z=sin(x); 

for(i=1;i<=n;i=i+2) 

 { 

       sign=-sign; 
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      term=sign*pow(x,i)/factorial(i); 

      sinx=sinx+term; 

          } 

     printf("\nsin(x)isapproximately%.15lf\n",sinx);  

    printf("\nsin(x) by default function is %.15lf\n", z); 

getch(); 

 

} 
 

OUTPUT:- 

Enter the value for x:  

45 180 90 360 

Enter the value for n: 

10 20 

 

2.What is pass by reference. Explain swapping of two values 

using pass by reference in C.                             (6) 

Soln:- 

Passing by reference refers to a method of passing the address of an argument in the 

calling function to a corresponding parameter in the called function. In C, the 

corresponding parameter in the called function must be declared as a pointer type. In 

C, the corresponding parameter can be declared as any reference type,not just a 

pointer type. 

In this way, the value of the argument in the calling function can be modified by the 

called function. 

 

The following examples how show arguments are passed by reference. In C, thepointer 

parameters are initialized with pointer values when the function is called. 

Example:- 

#include<stdio.h> 

#include<conio.h> 

void change(int num){ 

     printf("Before adding value inside function num=%d\n",num); 

     num=num+100; 
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     printf("After adding value inside function num=%d\n", num); 

} 

void main(){ 

    int x=100; 

    printf("Before function call x=%d\n",x);  

    change(x);//passing value in function  

     printf("After function call x=%d \n", x); 

getch(); 

} 

Output 

Before function call x=100 

Before add in gvalue inside function num=100  

After adding value inside function num=200  

After function call x=100 

 

2.Write a C program to compare two strings without using the function 

strcmp().                                                                                                                        (6) 

Soln:- 

Algorithm:- 

Step 1:Start 

Step 2: declaration of char array  and integer variable 

Step 3: Get the String values from the  user 

Step 4: comparing both the strings using strcmp() function 

Step 5: print the result 

Step 6:Stop 

 

Program:- 

#include<stdio.h> 

#include<string.h> 

#include<conio.h> 

void main() 

{ 

char str1[20];// declaration of char array1  

char str2[20];// declaration of char array2  
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int value;//declaration of integer variable  

clrscr(); 

printf("Enter the first string : "); 

scanf("%s",str1); 

printf("Enter the second string:");  

scanf("%s",str2); 

//comparing both the strings using strcmp() function 

value=strcmp(str1,str2); 

if(value==0)  

         printf("strings are same");  

else 

         printf("strings are not same"); 

getch(); 

} 

Output:- 

Enter the first string :    Vijay 

Enter the second  string : Vijay 

Strings are same 

 

3. Write a C program to print the array in a reverse order.      (6) 

Soln:- 

Algorithm: 

Step 1: Start. 

Step 2: Initialize array 

Step 3: Get the number of elements from user and store it into n. 

Step 4: Get the values from the user and store it into an array a. 

Step 5: print an array in the reverse order 

Step 6: Stop 

Program:- 

#include<stdio.h> 

#include<conio.h> 

void main() 

{ 

int i, a[50], n; 
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clrscr(); 

printf("Enter no of elements:"); 

scanf("%d",&n); 

printf("Enter the values:"); 

for(i=0;i< n;i++) 

{ 

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

} 

printf("The array in reversed order is:\n"); 

for(i=n-1; i>=0;i--) 

{ 

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

} 

getch(); 

} 

Output:- 

Enter no of elements:5 

Enter the values:6 2 3 8 9 

The array in reversed order is: 

9 8 3 2 6 

 

4. Write a C program to perform matrix addition using 2D array.  (6) 

Soln:- 

Algorithm:- 

1. Start 

2. Declare and initialize 2 two-dimensional arrays a and b. 

3. Calculate the number of rows and columns present in the array a (as 

dimensions of both the arrays are same) and store it in variables rows and 

cols respectively. 

4. Declare another array sum with the similar dimensions. 

5. Loop through the arrays a and b, add the corresponding elements 

e.g a11 + b11 = sum11 

6. Display the elements of array sum. 

7. Stop 
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Program:- 

#include<stdio.h> 

#include<conio.h> 

void main() 

{ 

inti, j, a[2][2],b[2][2],c[2][2]; 

clrscr(); 

printf("Enter A matrix:\n"); 

for(i=0;i<2;i++) 

{ 

    for(j=0;j<2;j++) 

     { 

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

     } 

} 

printf("Enter B matrix:\n"); 

for(i=0;i<2;i++) 

{ 

      for(j= 0 ;j< 2;j++) 

           { 

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

          } 

} 

printf("Sum of two matrices:-\n"); 

for(i=0;i<2;i++) 

 { 
       for(j= 0 ;j< 2;j++) 

        { 

                    c[i][j]=0; 

                c[i][j]= a[i][j]+b[i][j]; 

                     printf("%d\t", c[i][j]); 

          } 

     printf("\n"); 

} 

getch();     } 
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Output:- 

Enter A matrix: 

1 2 3 4 

Enter B matrix: 

5 6 7 8 

Sum of two matrices:- 

6     8 

10 12 

5. Write a C program to perform matrix Multiplication using 2D array. 

Algorithm:- 

Soln:- 

1. Start 

2. Declare and initialize 2 two-dimensional arrays a and b. 

3. Calculate the number of rows and columns present in the array a (as 

dimensions of both the arrays are same) and store it in variables rows and 

cols respectively. 

4. Declare another array sum with the similar dimensions. 

5. Loop through the arrays a and b, and use the following formula for 

multiplication  

            c[i,][j]=c[i][j]+a[i][k] * b[k][j]  

6. Display the elements of array sum. 

7. Stop 

Program:- 

#include<stdio.h> 

int main() { 

    int a[10][10], b[10][10], c[10][10], n, i, j, k; 

    printf("Enter the value of N (N <= 10): "); 

    scanf("%d", & n); 

    printf("Enter the elements of Matrix-A: \n"); 

    for (i = 0; i < n; i++) { 

        for (j = 0; j < n; j++) { 

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

        } 

    } 
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    printf("Enter the elements of Matrix-B: \n"); 

    for (i = 0; i < n; i++) { 

        for (j = 0; j < n; j++) { 

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

        } 

    } 

    for (i = 0; i < n; i++) { 

        for (j = 0; j < n; j++) { 

            c[i][j] = 0; 

            for (k = 0; k < n; k++) { 

                c[i][j] += a[i][k] * b[k][j]; 

            } 

        } 

    } 

    printf("The product of the two matrices is: \n"); 

    for (i = 0; i < n; i++) { 

        for (j = 0; j < n; j++) { 

            printf("%d\t", c[i][j]); 

        } 

        printf("\n"); 

    } 

    return 0; 

} 

Output:- 

Enter the value of N (N <= 10): 2 

Enter the elements of Matrix-A:  

2 2 

2 2 

Enter the elements of Matrix-B:  

2 2 

2 2 

Product of the two matrices is :  

8       8 

8       8 
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6. What is dynamic memory  allocation. Explain the various C functions 

that are used for the same with example.     (15) 

The concept of dynamic memory allocation in c language enables the C 

programmer to allocate memory at runtime. Dynamic memory allocation 

inclanguage is possible by 4 functions of stdlib.h header file. 

1. malloc() 

2. calloc() 

3. realloc() 

4. free() 

The following  methods used for dynamic memory allocation. 

1.malloc() allocates single block of requested memory. 

2.calloc() allocates multiple block of requested memory. 

3.realloc() reallocates the memory occupied by malloc()or calloc()functions. 

4.free()  frees the dynamically allocated memory. 

 

1.malloc() function in C 

The malloc() function allocates single block of requested memory.It doesn't 

initialize memory at execution time, so it has garbage value initially. It returns 

NULL if memory is not sufficient. 

The syntax of malloc() function is given below: 

1. ptr=(cast-type*)malloc(byte-size)  

Let's see the example of malloc() function. 

#include<stdio.h> 

 #include<stdlib.h> 

int main(){ 

int n,i,*ptr,sum=0; 

printf("Enter number of elements:"); 

scanf("%d",&n); 

ptr=(int *)malloc(n* sizeof(int));//memoryallocatedusingmalloc 

if(ptr==NULL) 

{ 

printf("Sorry!unable to allocate memory");  

exit(0); 

} 
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printf("Enterelementsofarray: "); 

for(i=0;i<n;++i) 

{ 

 scanf("%d",ptr+i); sum+=*(ptr+i); 

} 

printf("Sum=%d",sum); free(ptr); 

return0; 

} 

Output:- 

Enter elements of array: 3 Enterelementsofarray:10 10 

10 

Sum=30 

 

2.calloc() function in C 

The calloc() function allocates multiple block of requested memory. 

 It initially initialize all bytes to zero. 

It returns NULL if memory is not sufficient. 

 The syntax of calloc() function is givenbelow: 

1. ptr=(cast-type*)calloc(number,byte-size)  

Let's see the example of calloc() function. 

#include<stdio.h>  

#include<stdlib.h> 

int main(){ 

int n,i,*ptr,sum=0; 

printf("Enter number of elements:"); 

scanf("%d",&n); 

ptr=(int*)calloc(n,sizeof(int));//memoryallocatedusingcalloc 

if(ptr==NULL) 

{ 

printf("Sorry!unable to allocate memory");  

exit(0); 

} 

printf("Enter elements of an array: "); 

for(i=0;i<n;++i) 
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{ 

scanf("%d",ptr+i); 

 sum+=*(ptr+i); 

} 

printf("Sum=%d",sum);  

free(ptr); 

return0; 

} 

Output 

Enter elements of array: 3 Enterelementsofarray:10 10 

10 

Sum=30 

 

3.realloc() function in C 

If memory is not sufficient form alloc() or calloc(),you can reallocate the 

memory by realloc() function. In short, it changes the memory size. 

Let's see the syntax of realloc()function. 

 ptr=realloc(ptr,new-size) free() function in C 

The memory occupied by malloc() or calloc()functions must be released by 

callingfree() function. Otherwise, it will consume memory until program exit. 

                 

7. Difference between static memory allocation and dynamic memory 

allocation.           (5) 

Soln:- 

 

static memory allocation dynamic memory allocation 

Memory is allocated t 

compiletime. 

Memory is allocated at run time. 

Memory can't be increased 

while executing program. 

Memory can be increased while execution 

Used in array. Used in linked list. 

 


