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Note : Attempt Five questions in all, selecting ore
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question from each Unit. Q. No. 1 is

compulsory. All questions carry equal marks.

Compulsory Question

How are pointer variables declared and
initialized ? Explain with an example. 2
Compare linear search and binary search
in terms of ‘algorithmic complexity and
applicability. 2
Explain the process of array declaration
and initialization in C. What happens
when you try to access an element outside

the bounds of an array ? 2

Discuss stack overflow and underflow in

 the context of stack data structures.

Provide an example scenario of each. 2
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(e) Make a comparison between a linked list
and a linear array. Which one will you
prefer to use and when ? 2

(f) How do you reverse a singly linked
list ? i

(g8) What properties must a Binary Search
Tree (BST) satisfy ? Given the sequence
[15, 10, 20, 8, 12] construct the BST.2

Unit I

2. Explain the concept of pointers in C and how
they can be used to directly manipulate
memory. How dé pointers enhance the
functionality of arrays in dynamic memory
management ? Provide examples of pointer-
based array manipulationé, including how
pointers can be used for passing arrays to

functions. 14
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3. (a)
(b)
4. (a)
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Write an algorithm to sort a set of ‘N’
numbers using quick sort. Demonstrate
the algorithm for the following set of
numbers : 98, 11, 22, 44, 66, 99, 45, 67,
54, 25. 7
Write an algorithm to implement merge

sort with suitable example. 7

Unit 11
Given two sparse matrices represented as

triplets, 7
Matrix A : (1,2,3)? (2,1,5_), (3.,3,7)
Matrix B : (1,2,6), (2,1,4); (3.3,1)

Write the algorithm to add these matrices
and show the resulting sparse matrix.

Write the algorithm to implement stack
using linked list. Show push and pop
operations. with examples. 7
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5. Convert the following infix expression into

postfix form : 14
A+B*C E(D*E+F)*G

Evaluate the above postfix expression for A=2,
B=2, C=1, D=4, E=6, F=4, G=3. Also, write
algorithm to demonstrate infix to postfix

expression conversion using a stack.

Unit III

6. Explain the concept and implementation of a
linked list in C. Implement a singly linked list
to add, delete, and display elements. Write a
program that also demonstrates how to reverse

the list. 14

7. Write an algorithm for insertion and deletion
in a doubly linked list. Given the list [10, 20,
30, 40], delete the node containing 20 and
show the updated doubly linked list. 14
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9.

Unit IV

What is a binary tree ? The binary tree has the
following inorder and preorder traversal. Draw

the tree and give the postorder traversal. 14
Inorder AR € ED Fral 8
Preorder :J C B ADETFI1 G H

Also write an algorithm for inorder and

postorder traversal of a binary tree.

(a) Create a binary search tree for the
following numbers start from an empty
binary search tree. 45, 26, 10, 60, 70,
30, 40. Delete keys 10, 60 and 45 one
after the other and show the trées at

each stage. 7
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(b) What is a minimum spanning tree ? Write
an algorithm to find a minimum spanning
tree and determine the minimum spanning

tree of the following graph. : 7

o, 0. 0 0
0.0 0.0 0‘0 0.0 0. X

R/
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Note : Attempt any Five questions. Q. No. 1 is
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1. (a) Explain the process of declaring and
initializing pointers. Give an example.

(b) Explain about free(: ) and reallog( )
allocation functions with an example.

(¢) Define time-space tradeoff.
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2. (a)

(b)

3. (a)

(b)

4. (a)
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How are data structures classified ?
How to design and dévelop an
Algorithm ?

Discuss different file related operations
in C.

Discuss the advantages and disadvantages
of Linear and Binary search. 2x7=14

Simulate the Merge Sort using sorting

algorithm and show the step by step of

the given values :

23, 11, 37, 28, 15, 19, 55, 9. -

Write a C program to illustrate the

multiplication of two sparse matrices.
14

Write a C Program to illustrate 'a
polynomial addition using linked list.

Why is doubly linked list better than
linked list ? Justify it with a suitable
example. ‘ 14

Give the pre & postfix form of the
expression (a + ((b*(c-¢))/f).
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(b)
5. (a)
(b)
6. (a)
(b)

Definc a heap. How can it be used to

represent a priority queue ? 14

Describe Prim’s Algorithm and find the
cost of minimum spanning tree using
Prim’s Algorithm.

What are the different ways of
representing a Binary Tree ? 14

Differentiate between Breadth First
Search and Depth First Search with an

example.

If the inorder of the binary tree is
B,LD,A,C,GE,H,F and its post order is
ILD.B.GCHFE,A then draw its
corresponding binary tree with neat and
clear steps from the above assumption.

14
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7. (a) How is the stack implemented by linked
list ? |

(6) Explain circular queue and its

implementation. 14
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(b)
5. (a)
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6. (a)
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implementation. 14
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