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lnstructions:
(1)All questions are comPulsory'

iZiOtu* neat diagrams wherever applicable'

(3)Assume suitable data, if necessary.

Question

Solve any two questions out of three: (05 marks each)

Define a stack. Explain how a stack can be implemented using a linked

list. Give the algorithms for PUSH and PoP operations and comment on

stack overflow in this implementation'

Define a queue. List the operations of queue ADT' Explain with a neat

diagram how an array-based circular queue distinguishes between full and

empty conditions.

c) Discuss advantages of linked list over array. Explain operations on linked

list in brief?

Q 2 Solve any two questions out of three: (05 marks each)

Define a Binary search Tree (BST). State the properties that make a binary

a)treeaBST'ExplainwhysearchinginaBSTismoreefficientthaninan
unsorted linear list.

b) Explain the working of Selection sort algorithm. write its algorithm and

giveitstimecomplexityinallcases'Mentiononeadvantageandone

disadvantage of Selection Sort'

c) Define hash table. Explain the terms primary clustering and secondary

glustering in oPen addressing'
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Q.3 Solve anY two questions out of three' (10 marks each)

and space comPlexitY of
a)

L\v)

c)

Q.4

a)

b)

c)

Exolain the difference between time complexity

an'atgorltt m with suitable examples' Determme

Oi,jJf tH. foltowing code and justiff your steps:

the time comPlexitY (Big-

* * * * * * t< t'r * *''< * * * {< * * {' * * * *

1u

zLp

3Ap

4Ap

4Ap

6Ap

sum = 0;

for (i: 1; i <: n; i++; 1

for( = 1; j <: i; j++) {

sum: sum + j; ))

Explain the algorithrn to convert an infix expression to prefix using stacks'

Apply this method to 
"on"'t 

the following infix expression to prefix'

showingstackcontentsateachstep:(A-B/C)+(D*E_F)

DiscusstheoperationsonSing|yLinkedListandDoublyLinkedList'Define
a double circularly f i,,ftJ list?-Write an algorithm to add node at the

beginning of the list.

Solve any two questions out of three' (10 marks each)

ConstructanAVLtreebyinsertingthefollowingkeysinthegivenorder:
45,25,60, 15, 30, 5"0, ?'0' nttfd inorder' preorder' and postorder

traversals and write thl .orr"rponding sequences. comment on which

;;;;;i-gi"es the kevs in sorted order and whv'

Explainthediff.erencebefiveenBreadthFirstSearch(BFS)andDepthFirst
Search (DFS) with respect to: Data structure used Traversal order

characteristics Typical applications'

Explain Dijkstra's single-source shortest path algorithm and how it can be

viewed in the context of dynamic programmingldeas (i : '^u11g 
optimal

substructure). GirJ;; #tighttO'gd'h with iiertices {A'B'C'D'E} and

edges: A-B: 6, a-p''T, e-cl s, nl9: )'B-E:2'c-E:5' D-E: 1

Apply Dijkstra's dg;;h-;" Hnd the shortest path from A to all other

vertices, showing th;;it;;;;; 'no 
p"atttssor table at each iteration'
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