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SECTION –A 

 

1. Attempt all Questions in brief.      (1*5 = 5) 

Q N QUESTION Marks CO BL 

a. 

What is Data Structure? Also write two application of sparse 

matrices 

Ans: Data Structure means structure of data. 

application of sparse matrices 1. Dense matrices 2. Digital image 

processing. 

 

1 1 1 

b. 

How to measure the efficiency of an algorithm? 

Ans: Time complexity and space complexity 
1 1 3 

c. 

Why static memory allocation is faster than dynamic memory 

allocation? Give one reason. 

Ans: : In static memory allocation all the data elements are stored 

in sequential manner 

1 1 3 

d. 

 differenciate between polish notation and reverse polish 

notation? 

Ans: : In polish notation operator symbol are placed before it’s 

both operands and In revers polish notation operator symbol are 

placed after it’s both operands. 

1 2 3 

e. Which type of data structure are used in tower of Hanoi problem? 1 2 1 

Roll No.           



Ans: Stack 

 

SECTION – B 

 

2. Attempt any TWOof the following. (2*5 = 10) 

Q N QUESTION Marks CO BL 

a. 

What is asymptotic notation? also explain their types. 
Ans: Asymptotic notations are used to represent the complexities 
of algorithms for asymptotic analysis. These notations are 
mathematical tools to represent the complexities. There are three 
notations that are commonly used. 
Big Oh Notation 
Big-Oh (O) notation gives an upper bound for a function f(n) to 
within a constant factor. 
Big Omega Notation 
Big-Omega (Ω) notation gives a lower bound for a function f(n) to 
within a constant factor. 
Big Theta Notation 
Big-Theta(Θ) notation gives bound for a function f(n) to within a 
constant factor. 
 
 
 

5 1 1 

b. 

In 2-D array, each element of an array X [5] [4] requires 4 bytes of 
storage. Base address of X is 80. Determine the location of X [3] 
[2]. When the array is stored at Row major order and column 
major order. 
 

5 1 3 

c. 

Solve the tower of Hanoi problem for n=4 disc. show all the steps. 

Ans: Move disk 1 from rod A to rod B 

Move disk 2 from rod A to rod C 

Move disk 1 from rod B to rod C 

Move disk 3 from rod A to rod B 

Move disk 1 from rod C to rod A 

Move disk 2 from rod C to rod B 

Move disk 1 from rod A to rod B 

Move disk 4 from rod A to rod C 

Move disk 1 from rod B to rod C 

Move disk 2 from rod B to rod A 

Move disk 1 from rod C to rod A 

Move disk 3 from rod B to rod C 

Move disk 1 from rod A to rod B 

Move disk 2 from rod A to rod C 

Move disk 1 from rod B to rod C 

5 2 3 



 

 

d. 

Write an algorithm to Convert infix expression into postfix 
expression using stack. 

1. Ans: If the character is an operand, add it to the result. 
2. If the character is an operator. 

o If the operator stack is empty then push it to the 
operator stack. 

o Else If the operator stack is not empty, 
 If the operator’s precedence is greater than or 

equal to the precedence of the stack top of the 
operator stack, then push the character to the 
operator stack. 

 If the operator’s precedence is less than the 
precedence of the stack top of operator stack 
then “pop out an operator from the stack and 
add it to the result until the stack is empty or 
operator’s precedence is greater than or equal 
to the precedence of the stack top of operator 
stack“. then push the operator to stack. 

 If the character is “(“, then push it onto the operator 
stack. 

 If the character is “)”, then “pop out an operator from 
the stack and add it to the result until the 
corresponding “(“ is encountered in operator stack. 
Now just pop out the “(“. 

 
 

5 2 3 

 

 

 

  



 

 

SECTION - C  

 

3. Attempt any ONE part of the following:    (1*5 = 5) 

 

Q N QUESTION Marks CO BL 

a. 

Explain Primitive and non-primitive data structure. 

Ans: Primitive data are only single values, they have not special 

capabilities. The examples of Primitive data types are given byte, 

short, int, long, float, double, char etc. ... A non-primitive data type is 

something else such as an array structure or class is known as 

the non-primitive data type. 

5 1 2 

b. How to represent sparse matrices in memory? Explain. 5 1 1 

 

4. Attempt any ONE part of the following:(1*5 = 5) 

 

Q N QUESTION Marks CO BL 

a. 

Write a function in ‘C’ to insert and delete an element into/from the 

queue. 

1. Ans: void insert() 

2. { 

3. int add_item; 

4. if(rear == MAX -1) 

5. printf("Queue Overflow \n"); 

6. else 

7. { 

8. if(front ==-1) 

9. /*If queue is initially empty */ 

10.         front =0; 

11. printf("Inset the element in queue : "); 

12. scanf("%d",&add_item); 

13.         rear = rear +1; 

14.         queue_array[rear]= add_item; 

15. } 

16. }/* End of insert() */ 

17.   

18. void delete() 

19. { 

20. if(front ==-1|| front > rear) 

21. { 

22. printf("Queue Underflow \n"); 

23. return; 

24. } 

25. else 

5 2 3 



26. { 

27. printf("Element deleted from queue is : %d\n", 

queue_array[front]); 

28.         front = front +1; 

29. } 

30. }/* End of delete() */ 

 

b. 

Convert infix expression into postfix using stack.Infix expressions are 

given below 

                                     Q  =  A  -  B  / C + D * E + F 

5 2 3 

 

5. Attempt any ONE part of the following:  (1*5 = 5) 

 

Q

 

N 

QUESTION Mar

ks 

C

O 

B

L 

a

. 

Write an algorithm to evaluate postfix expression using stack. 

Ans: If the character is an operand, push it to the operand stack. 

       If the character is an operator,  

       pop an operand from the stack, say it’s s1. 

        pop an operand from the stack, say it’s s2. 

        perform (s2 operator s1) and push it to stack 

        Once the expression iteration is completed, the stack will have the final 

result.       Pop from the stack and return the result. 

 

5 2 3 

b

. 

Write a program in ‘C’ to implementation of stack. 

Ans: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

#include<stdio.h> 
intstack[100],choice,n,top,x,i; 
voidpush(void); 
voidpop(void); 
voiddisplay(void); 
intmain() 
{ 
    //clrscr(); 
    top=-1; 
    printf("\n Enter the size of STACK[MAX=100]:"); 
    scanf("%d",&n); 
    printf("\n\t STACK OPERATIONS USING ARRAY"); 
    printf("\n\t--------------------------------"); 
    printf("\n\t 1.PUSH\n\t 2.POP\n\t 3.DISPLAY\n\t 4.EXIT"); 
    do 

5 2 3 



13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

    { 
        printf("\n Enter the Choice:"); 
        scanf("%d",&choice); 
        switch(choice) 
        { 
            case1: 
            { 
                push(); 
                break; 
            } 
            case2: 
            { 
                pop(); 
                break; 
            } 
            case3: 
            { 
                display(); 
                break; 
            } 
            case4: 
            { 
                printf("\n\t EXIT POINT "); 
                break; 
            } 
            default: 
            { 
                printf("\n\t Please Enter a Valid Choice(1/2/3/4)"); 
            } 

                  
        } 
    } 
    while(choice!=4); 
    return0; 
} 
voidpush() 
{ 
    if(top>=n-1) 
    { 
        printf("\n\tSTACK is over flow"); 

          
    } 
    else 
    { 
        printf(" Enter a value to be pushed:"); 
        scanf("%d",&x); 
        top++; 
        stack[top]=x; 
    } 
} 
voidpop() 
{ 
    if(top<=-1) 
    { 
        printf("\n\t Stack is under flow"); 
    } 
    else 
    { 
        printf("\n\t The popped elements is %d",stack[top]); 
        top--; 
    } 
} 
voiddisplay() 
{ 
    if(top>=0) 
    { 
        printf("\n The elements in STACK \n"); 



68 

69 

70 

71 

72 

73 

74 

75 

 

        for(i=top; i>=0; i--) 
            printf("\n%d",stack[i]); 
        printf("\n Press Next Choice"); 
    } 
    else 
    { 
        printf("\n The STACK is empty"); 
    } 

     
} 

 

  

 


