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Q.1  a) Attempt any FOUR of the following     8 

i. Define primitive data structure. Give four operations of data structure.   
ii. Compare time complexity and space complexity w.r.t. to algorithm. 
iii. Define the terms ‘overflow’ and ‘underflow’ w.r.t. stacks. 
iv. With diagram define two way header list. 
v. Define the terms related to binary tree: level, depth, leaf node, root 

node. 
 

 b) Attempt any TWO of the following     8 
i. State the need of data structure. Give classification of data structure. 
ii. Write a ‘C/C++’ program to generate Fibonacci series using recursion. 
iii. Explain different ways of analyzing algorithms. 

 
Q.2 Attempt any TWO of the following:      12 

a) Explain the binary tree with suitable example and diagram. 
b) Consider the following arithmetic expression P, written in post-fix notation: 

P: 12, 7, 3, -, 1, 2, 1, 5, +, *, + 
i. Translate P into its equivalent infix expression. 
ii. Evaluate the infix expression. 

c) Write an algorithm to insert new node at the beginning, at middle position 
and at the end of a single linked list.   

 
Q.3 Attempt any THREE of the following:      12 

a) For the given binary tree in fig. 1, perform in-order, pre-order and post-
order traversal. 
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Fig. No. 1 

b) Write ‘C/C++’ program for binary search. 
c) Sort the given numbers in ascending order using radix sort: 

Numbers: 348, 14, 614, 5381, 47 
d) What is hashing? Describe different hash functions(At least three). 

 
Q.4 Attempt any TWO of the following:      16 

a) Define priority queue. Describe the one-way list representation of a priority 
queue with suitable example and diagram. 

b) Write Warshall’s algorithm for the graph shown in fig.2  
Prepare adjacency matrix  
Prepare path matrix applying Warshall’s algorithm.  
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Fig. No. 2 

c) Write the algorithm for insertion sort and arrange the given numbers in 
ascending order using insertion sort. 
Numbers: 77, 33, 44, 11, 88, 22, 66, 55 

 
Q.5 Attempt any THREE of the following:      12 

a) Compare a grounded header list and circular header list with diagram. 
b) Describe the principle of selection sort with one example. 
c) Explain the linked representation of graph with suitable example. 
d) Write a program for bubble sort in ‘C/C++’ language.   
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Q.5 Attempt any THREE of the following:      12 

a) Write a ‘C/C++’ program for post-order traversal of binary tree. 
b) Compare quick sort and heap sort with respect to working principle and time 

complexity. 
c) Draw and explain circular tree in detail. 
d) Draw the tree structure for the following expression: 

i. (2a + 5b)3 (x – 7y)4 
ii. (a – 3b) (2x – y)3 
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