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S.E.(Electronics & TC) / Electronics & Comm Engg (Sem-III) (Revised Course 2016-2017)
EXAMINATION MAY/JUNE 2019
Algorithms for Data Structures

[Duration : Three Hours] [Max.Marks : 100]
Instructions: 1) Answer five questions, selecting two questions form Part A and Part B
and one question from Part C.

* 2) Make suitable assumptions, wherever necessary.
3) Figures to the right indicate full marks.
Part- A
Q.1 a) What are recursive algorithms? Write the pseudocode of an algorithm to obtain the factorial 04

of a number.

b) Demonstrate the use of pomters with the help of a program having a function that adds the 05
values of two integer variables. What is an address operator?

c) Prof Sahastrabuddhe needs to store Name, Roll number, and parents’ mobile number of 5 06
students with least attendance in the class. Write a program using array of structures, that will
collect and display this mformation.

d) Compare structures and unions. Demonstrate the difference between them with the help ofa 05
program.

@2 a) Convert the following Infix expressions ito their equivalent Prefix form using stack data 04
structure.

a+(b+c*(d+e))+fig
b) Convert the following Infix expressions into their equivalent Postfix form using stack data 04
structure.

A*B+C*D)+E “

c) Evaluate the following Postfix expression using stack data structure. 04
4 23-4+4184/-*38% 2+

d) Write a program to implement a linked list with the following operations: 08

L Append a node to the linked list
1l Add a node after a certain position in the linked st
1ii. Display the stored data in every node of the linked list

Q3 a) Write a pseudocede of an algorithm that adds two nteger matrices to form a third matrix. 06

+  Fmd the no. of program steps for this algorithm using step table method.

b) Find the closest value of the constants ¢ and n, if the following runtime finctions are 0(n?): 06
i) f(n) = 1000n% + 100n — 6
ii) f(n) = 10n?+ 4n+ 2

c) write a program to implement a circular linked list as a queue with the folowing operations: 08
i) Add the node to the linked list
11) Delete the node from the linked list and return the data from the deleted node.
1ii) Display the stored data in every node of the circular linked list.
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Part - B

What is a complete binary tree? Explain with the help of an example. 04
Construct a Bmary Search Tree by inserting the following elements: 17, 4, 20, 21, 22,3,6, 05
18, 45,5,17,11,9, 2, 15, 16. Hence find:

1) Pre-order traversal of the BST.

i) In-order traversal of the BST.

1i1) Post-order traversal of the BST.

What is a Balanced Bmary Tree? What does the Balance Factor of the Balanced Binary Tree 05
represent? How is it calculated? Describe the structure of a node of a Balanced Binary Tree.

Let G be a directed Graph with vertices and edges as shown: 06
V(G) ={1, 2,3,4,5, 6} )

EG) = {(1,2), (1,3), (1,6), (2,3), (2,6), (3,4),.3,5) (4,6), (5,6)}

Traverse the above graph using Breadth First Search algorithm and draw the corresponding

BFS Spanning Tree.

Define Spanning Tree. Obtain minimum cost spanning tree for the following graph using 06
Kruskal’s algorithm.

Sort the following array elements using selection sort. 25, 3, 18, 29, 7, 16, 10. Show each 05
iteration.

Write a program to implement Linear Search on a given integer array. 05
Explain the following with respect to Hashing: 04
L Rehashing

1. Clustering

Build a Binary Search Tree by inserting the following elements: 13,22, 9, 10, 20, 17, 47, 4, 3, 05
34,18,7,11, 15, 14. Show how the tree would look after deleting the nodes 4, 34, 11 and 20
Explin the following with respect to graph 05
L Indegree

1. Outdegree
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1ii. Weighted Graph
iv. Degree of the vertex
V. Path of length k

¢) Explin Heap Sort with an example.
d) Write a program to implement Insertion sort on a given integer array.

a)
b)

©)

Explain and demonstrate with an example the use of following functions: strcmp (), strepy ().
Write a program to implement queue data structure as a linked list with the following
operations:

L Add an element to the queue

1. Remove an element from the queue

Sort the following array elements using Radix sort. I, 125, 3, 18, 379, 5, 29, 450, 70, 16, 116,
7 .

d) Explain the following file-handling finctions:

a)
b)

c)
d)

L fopen
1l. fclose
1ii. fScanf

Explain Time Complexity of an algorithm with the help of an example.

Write a program to implement stack data structure as an array with the following operations.
L Push an item to the top of the stack

il. Pop an item from the top of the stack

With the help of an example, explain Separate Chaining,

In hashing technique, what are ways in which a collision can be handled?
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