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Subject Code: 639401 Date: 13/11/2025
Subject Name: Design and Analysis of Algorithms
Time:10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.

Q.1 Answer following questions.

1.  Define the term analysis of an algorithm. State the reason why analysis is
required

2. Solve following recurrence equation using Master Method.
T(n)=4T(n/2) + n"2

3. State hiring problem and name strategy applied to solve the given problem.

4.  Write elements of Greedy strategy.

5 For given pair of functions, either f(n) is O(g(n)), f(n) is Q(g(n)), or f(n)
=0(g(n)). Determine which relationship is correct. Justify your answer.

f(n)=n? and g(n) =2"
6.  Limitations of Divide and conguer strategy.
7. Write characteristics of Best case, worst case and average case.

Q.2 (a) Explain Asymptotic notation in analyzing algorithm.
(b)  Find Maximum sum subarray of given array using algorithmic steps. Specify
strategy applied to solve given problem.{5, -2, 1,7,- 4,9, -3}
OR
(b) Explain Starssen’s algorithm for matrix multiplication. Discuss time
complexity of Starssen’s algorithm.

Q.3 (a) Describe matrix chain multiplication problem. Find minimum number of
multiplications required for multiplying matrices A[1 X 5], B[5 X 2], C[2 X
3], D[3 X 2]. Also give the optimal parenthesization of matrices.
(b)  Discuss rod-cutting problem. Find the most profitable way of cutting the rod
giving length n=6 where price and lengths are Li={1,2,3,4,5,6} and
Pi={12,25,34,40,50,55} respectively.

OR
(@) Find Optimal Binary search tree for the given elements and their frequency of
searching.
Elements: 10 20 30
Frequency: 5 8 3

(b) Find the largest common subsequence (LCS) if X = {ab,c,a,d,a,b} and
Y={b,d,c,a,d,b,a} using Dynamic programming.

Q4 (@) Find the Huffman codes for the given characters by following algorithmic
steps.
Characters  a b C d e f

Frequency 35 16 10 18 8 7
(b)  Perform Amortized analysis on Dynamic table using Aggregate method.
OR
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Q.5

(@)

(b)

()
(b)

()
(b)

Solve below given example of Activity Selection problem by following the
algorithmic steps.

Activity A B C D E F

Start Time 5 1 3 0 5 8

Finish Time 9 2 4 6 7 9

Perform Amortized analysis on Dynamic table using Accounting method.

Write Kruskal’s algorithm. Explain with example.
Find shortest path from source to all other nodes using Bellman-ford Algorithm
step by step.

OR
Write Prim’s algorithm. Explain with example.
Using Dijkshtra’s algorithm, find the shortest path from a single source vertex
A to all other vertices in given graph.
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