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Note: (a) All questions are compulsory.

Jfor solving problems

Q.No Question &

Q1 You are given the heads of two singly linked lists that mergé:at s
node and continue as a single list. Write a function that “éturns
the value (or a reference to the node) at which
The linked lists must retain. their original struc

returns,
Q2 Given an unsorted array, prove that buiicj(i‘ng a heap from the array | CO2 5
.pusing the "insertion" method (Top-down method) has O{nlogn) time
- complemty
Q3 Use the Floyd Warshall Algonthm to find the Transmve dosure path | CO3 5

in a directed graph.

| Q4 Analyze a binary_countersthat starts from 0 and supports only | COS 7
increment operaﬁoﬁs Using the potential method, prove that the

amortized cost ‘perincrement is O(1). -

Let the p ential.function @ be the number of 1's in the counter. Show
that: ’

al“¢ost of increment: number of bits flipped
Amortized cost = Actual cost + AD
~ Prove amortized cost <2

De31gn a stack that supports: COs5 7
*# o push(x): O(1) time
o pop(): O(1) time
« multipop(k): Pop k elements (or until stack empty)
Using aggregate analysis, prove that a sequence of n operations (mix
of push, pop, multipop) on an initially empty stack takes O(n) time
total.

Page L of 2




Qo6

A company has built an MST connecting 5 offices with the following
edge weights:

Original MST edges:

A-B:5,B-C:3,C-D:7,D-E: 4

Total cost: 19

The company considers these changes:
1. Adding a new direct connection A-E with cost 6
2, Increasing cost of edge C-D from 7 to 9 due to maintenance
3. Adding a new office F with connections: A-F: 4, C-F: 2, E-F: 5
Tasks: e
1. Should they add edge A-E to reduce cost? Show calculations.
2. If C-D cost increases to 9, should they keep it in MST?
3. Find new MST including office F and all connections
4, Calculate total cost savings/loss from all changes !

CO6
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