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Data Structures and Applications
'l'ime: 3 hrs. Max. Marks: 100

Note: Answer ony FIVE full questions, choosing ONE fitll question from esch moclule,

Module-1
a. Deline Data Structures. Explain the various operations on Data structures. (06 Marhs)

b. Dellne Structures. Explain the tyres of structures with exarnples for each. (07 Marks)

c. List and explain the functions supported in C for Dynamic Memory Allocation. (07 Marl<s)

OR
2 a. l)efine Pattern Matching. Write the Knuth Morris Pratt Pattern matching algorithm ancl

apply the same to search the pattern'abcdabcy' in the text 'abcxabcdabxabcdabcy'.
(10 Marks)

b. Write the Fast 'franspose algorithm to transpose the given Sparse Matrix. Express the given
Sparse Matrix as triplets and find its transpose.

100 025 0

0 23 0 0 45

0 0 0 032
42 0 0 31 0

00000
0 0300 0

Module-2
Define Stacks. List and explain the various operations on stacks using arrays with stack

overflow and stack underflow conditions. (10 Marhs)

Write an algorithm to convert an infix expression to postfix expression and also trace the

same for the expression (a + b) * d + e/f + c. (10 Marhs)

OR
Deline Recursion. Explain the t\,,pes of recursion. Write the recursive lunction lor
i) lractorial of a number ri) 'l-olver of I'lanoi. (10 N{arks)

Give the Ackermann function and apply the same to evaluate A( l, 2). (04 Marks)
Explain the various operations on Circular queues using arrays. (06 Marks)

Module-3
Give the node structure of create a single linked list of integers and write the fturctions to
pcrlorm the following operations :

i) Create a list containing three nodes with data 10,20,30 using front insertion.
ii) Insert a node with data 40 at the end of list.
iri) Delete a node whose data is 30.

iv) Display the list contents. (10 Marks)

b. Write the functions fbr . i) Irinding the length of the list ii) Concalenatc two lists

iii) Reverse a list. (lo N{arks)
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Write the node representation fbr ,fr. PrT.a representation of a polyuomial. IJxplain thc

algorithm to add two polynomials represented as linked list. (08 N{arks)

For the given Sparse matrix, write the diagrarnmatic linked list reprcsentation.

A

3000
5006
0000
4 0 0 8

0090

(04 Marks)

ii) Cornplctc binary trcc
(10 Marks)

(06 NIarks)
(04 N{arks)

also ivritc thcir
(10 ){arlis)

(10l'Iarks)

c. List out the differences between single linked list and double linked list. Write thc functions

to perform following operations on double linked list :

t) Insert a node at rear end of the list ii) Delete a note at rear end oi thc list

iii) Search a node with a given key value. (0tl \larks)

Module-4
7 a. Define a 

-lree. With suilable exanrple explain i) Binary tree

c.

8a.

b

iii) Strict binary tree iv) Skewed binary tree.

b. Write the routines to traverse the given tree using
i) Pre - Order traversal ii) Post - Order traversal.

Write the recursive search algorithm for a Binary Search tree.

OR
Draw a Binary tree lbr the lollowing expression : ((6 + (3-2) *5) " 2+ 3.

Traverse the above generated tree using Pre * ordcr and Post - ordcr and

rcspectrvc functions.
Write the routines fbr :

i) Copying of binary trees ii) Testing equrality of binary trees.

Module-5
9 a. Define Graphs. Give the Adjacency matrix and

fbllowing graph in Fig. Q9(a)

Adjacency list representation lor thc
(0ti N'Iarks)

Fig. Qe(a)

b. Write the algorithm fbr
i) Breadth first search

Write an algorithm for

fullowing Graph Traversal rnethods
iD Depth flrst search.

insertion sort.

OR
10 a. Deflne I'lashing. Explain any three IIash functions.

b. Expiain Static and Dynarrric hashing in detail.
0. Deflne the term Irile Organizatibn. Explain indexed sequential

(08 IIarks)
(04 NIarks)

(0tt IIarks)
(Ott IIarks)

File Organization. (04 N'Iarks)
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