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

Define stack as an Abstract Data Type (ADT)' Explain the array

implementation of stack' Write algorithms for PUSH and POP operations and

state the conditions for overflow and underflow' 
.

Explain how a stack can be used for infix to postfix expression conversion'

Describethealgorithmandlisttherulesusedforoperatorsandparentheses'

Define a singly linked list' Compar e array and singly linked list w'r't':

Memoryallocation, lnsertion and deletion' Traversal' Flexibility in size'

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

DefineaBinaryTree'Explainthetermswithsmalldiagrams:Rootnode'Leaf
:

node, Degree of a node, Height of a tree' Complete binary tree'

l

Differentiate between Sequential Search and Binary search'State the

advantages and limitations of Binary Search' Mention the condition on the

input data for applying Binary Search'

Deirne hashing anci hash function' Explain the need for collision resolution

and briefly describe any two collision resolution techniques'
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Instructions:
(1)Allquestions are compulsory' ,: ^Lr
izin.u* neat diagrams wherever applrcable'

(3 )Rttur" su itable data' if, necessary'
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a)

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

Define data structure and Abstract Data Type (ADT). Differentiate between

linear and non-linear data structures with suitable examples. Explain the need

for algorithm analysis. For the following code fragment, derive the time
complexiq, using Big-O notation and justify the sleps:
f,or (i : l' i <= n; i-+) {

for (: l;j <: n;j++) {
sum:sum+i+j;))

Design an algorithm that takes an expression containing (.), {}, [] and checks

whether the parentheses arebalanced using a stack.
Trace your algorithm for the expression:

{[(A+e;x c]-(DiE)]
showing the stack contents at each significant step.

Explain doubly linked list with a neat diagtam and describe forward and
backward trflversals.Write an algorithm to delete a node with a given key from
a doubly linked list. Consider and handle all cases:

Node to be deleted is the first node (ii)Node is in the middle (iii) Node is the
last node. State clearly how you update the links (prev and next pointers) in
each case.

Solvelany two questions out of three: (i0 marks each)

Define a Binary Search Tree (BST). Insert the keys
50, 30, JO,2A, 40, 60,80. into a BST in the given order and draw the final
tree. Explain inorder, preorder, and postorder traversals on the resulting BST
and write the traversal sequences.

Explain the Breadth First Search (BFS) algorithm for graphs. For a connected

undirected graph ofat least 6 vertices (draw a suitable graph), perform BFS
starting from a specified vertex and show the order in which vertices are

visited. Mention two applications of BFS.

Explain the concept of Dynamic Programming and the princ\:le of optimality.
Solve the following 0i 1 Knapsack problem using Dynamic Programming and

construct the DP table:
Capacity W:7
Weight={ 1,3,4,5} Profit:{ 1,4,5,7\
Find the maximum profit and indicate which items are selected in the optimal
solution.
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