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

a) State different types of data types. 
b) Define Algorithm with example. 
c) State the principle of stack with basic operations. 
d) Describe priority queues. 
e) Define NULL pointer and empty list. 

  
 B) Attempt any two:         8 

a) Explain time and space complexity related to algorithms and also state 
 their importance. 
b) What are linear and non-linear data structures? Give examples of each. 
c) Write down the applications of Stack. 

 
Q.2 Attempt any TWO of the following:      12 

a) Translate the given Infix expression to postfix expression using stack and 
show the details of stack at each step. 

 Expression: ((A+B)*D) ↑ (E – F) 
b) Write an algorithm to insert new node at the beginning, at middle position 

and at the end of single linked list. 
c) For the given binary tree, perform inorder, preorder and postorder traversal. 

 
   
Q.3 Attempt any THREE of the following:      12 

a) Enlist types of binary trees and give their meaning. 
b) Explain linear search algorithm. Also give its limitations. 
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c) Construct a binary tree from the given list of letters inserted in order into an 
empty binary search tree: J, R, D, G, T, E, M, H, P, A, F, Q.  

d) Explain different functions used to evaluate hash functions. 
 

Q.4 Attempt any TWO of the following:      16 
a) Write an algorithm for insertion sort and arrange the given numbers in 

ascending order using insertion sort. Numbers: 45, 22, 8, 34, 19. 
b) Write a procedure to insert element into a queue and to delete an element 

from a queue. Also explain DQUEUES. 
c) Consider the graph G in figure given below: 

i) Find the simple paths from X to Z. 
ii) Find all simple paths from Y to Z. 
iii) Find indeg(Y) and outdeg(Y). 
iv) Find the adjacency matrix A of graph G. 
v) Find the path P of G using powers of the adjacency matrix A.  

 
Q.5 Attempt any THREE of the following:      12 

a) Arrange the given numbers in ascending order using Radix sort. 
 361, 12, 527, 143, 9, 768, 348. 
b) Compare merge sort and quick sort with respect to working principle and 

time complexity. 
c) With suitable diagram, explain the implementation of linear queue using 

single linked list. 
d) Write an algorithm for Breadth-first search on graph. 

 
Q.6 Attempt any THREE of the following:      12 

a) Explain threaded trees with diagram. 
b) Convert the following arithmetic expression P written in postfix notation into 

infix. 
 P: 5, 6, 2, +, *, 12, 4, /, – 
 Also evaluate the P for final value. 
c) Draw two-tree corresponding to each of the following algebraic expressions: 
 E1 = (a – 3b) (2x – y)3 
 E2 = (2a + 5b)3 (x – 7y)4 
d) Describe in brief, the terms related to binary tree: Level depth, leaf node, 

root node. 
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