50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 21CS32
Third Semester B.E. Degree Examlnatlon, Dec.2023/Jan.2024
Data Structures and Applications
Time: 3 hrs. ““"Max. Marks: 100
Note: Answer any FIVE full questions, cho‘}‘ogsing ONE full question from each module.
Module-
1 a. What is data structure? Explam in detail classification of data structures with example.
(10 Marks)
b. Write an algorithm for 1nsertmg and deleting an element at a given location in an array and
implement the same in+<C” language. : (10 Marks)
2 a. Explain the nested structures with an example of a ‘C’ program. (07 Marks)
b. What are self-referential structures? (03 Marks)
c. Explain ‘C hbrary functlons for memory allocation/deallocation functions with example.
(10 Marks)
Module 2
3 a. What is stack? Explain basic operatlons of stack w1th algorithm. A (05 Marks)
b. Write ‘C’ program to implement stack using array. (05 Marks)
c. Write an algorithm to convert an infix notation to post fix notation to post fix notation and
apply the algorithm forthe following infix expresswn to convert it-into post fix.
A-(B/C+ (D%E *F)/ G) *H . (10 Marks)
i - OR
4 a. Whatis queue‘7 Explam basic operatlons of queue with algorlthm (06 Marks)
b. Write ‘C’ program to 1mplementm1“1near queue using array. (07 Marks)
c. [Explain different types of queues with example. (07 Marks)
) Module-3
5 a. What are linked lists? Explaln with algorithm inserting a new node in a linked list for the
following cases:
Case 1 : The new node is inserted at the beginning.
Case 2 : The new node after a given.node. (10 Marks)
b. What are circular linked lists? Explain with algorithm deleting a node from a circular linked
list for the following cases:
Case 1 : The first node
Case 2 : The last node. (10 Marks)
, OR
6 a. Represent polynomial using linked list and explain addition of two polynomial with
algorithm. (10 Marks)
b. Writea ‘C’ program to 1mp1ement stack usmg linked list. (10 Marks)
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Module-4

7 a. What are binary trees? Explain the linked representation of “binary tree. (08 Marks)
b. What is binary search tree? Construct the binary tree ﬁar the following expression:

exp = ((a+b)—(c*d))%((eAf)/(g—h)). e M (07 Marks)

c. Write applications of trees. Yo (05 Marks)

@

O & %Vﬁ%w &
8 a. Explain pre-order and in-order traversal yﬁ%ﬁeiample and also write algorithm. (10 Marks)

b. Explain inserting and deleting a new nod% :

in'a binary search tree withralgorithm. (10 Marks)

%ﬁ)dule-s

atfons on AVL trees wiﬁth)zéxample. (10 Marks)
operations on red-black trees with example. (10 Marks)

9 a. Whatare AVL trees? Explain ¢
b. What are red-black trees? Explai
\

5
&

A

% %N OR

Explain the graph representation using adjacenc (05 Marks)
Explain the two stanqgfdf'graph traversal algorit (10 Marks)
c. Explain different‘hash functions with example. (05 Marks)
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