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Fourth Semester B.E./B.Tech. Degree Examiyﬁaj(t‘ion, June/July 2025

Time: 3 hrs.

Analysis and Design of Algorithms

Max Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE Jfull question from eaeh module.
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Module —1° M| L | C
Q.1 | a. | Define algorithm Explain asymptotlc notatlons Bigh oh, B1g ‘omega and | 08 | L2 | CO1
Big theta notations.
b. | Explain the general plan for" analyzmg the efficiency . of a recursive | 08 | L3 | CO1
algorithm. Suggest a recur ive” algorithm to ﬁnd factonal of number.
Derive its efficiency.
c. [Ift; (n) €O(gi(n)) 04| L2 | CO1
€ o(max { gi(n), gz(n)
A OR |
Q.2 | a. | With a neat'diagram explain different steps in designing and analyzing | 08 | L2 | CO1
algorithm . :
b. | Write an'°a1gor1thm to ﬁnd the maX‘element in an array of nelements. Give | 08 | L3 | CO1
the mathematical analysis of thisnon- recursive alg@nthm
¢. | With the algorithm derive.the worst case efﬁc1ency / for selectlon sort. 04| L3 | CO1
-  Module-2. |
Q.3 | a. | Explain the concept of divide and conquer, Des1gn an algorlthm for merge | 10 | L3 | CO2
sort and derive 1ts tlme complexity.
b. | Design an algorlthm for insertion algonthm and obtain‘its tlme complexity. | 10 | L3 | CO2
Apply 1nse;f§;on sort on these elemexgys 89, 45, 68, 90, 29, 34, 17
Q4 |a. De31gn an algorlthm for Qulck sort. Apply qulck sort on these elements. | 10 | L3 | CO2
5 3 1,9,8,2,4,7.
b. |'Explain Strassen’s Mat ix multiplication and’w:derive its time complexity. 10| L2 | CO2
; Module — 3 |
Q.5 | a. | Define AVL trees Explam its foﬁr Totation types. 10| L2 | CO3
b. | Design an algorlthm for Hea \sort Construct bottom — up heap for the list | 10 | L3 | CO4
15, 19, 10, 7, 17, 16.
OR
Q.6 | a. | Design Horspool’s Algorlthm for string matching Apply Horspool | 10 | L3 | CO4
algorithm to find'pattern BARBER in the test:
JIM_SAW _ ME IN A BARBERSHOP.
b. | Define heaj).'zExplam the properties of heap along with its representation. 10 | L2 | CO3
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Module - 4 "
Q.7 Construct minimum cost spanning tree using Kruskal’ . ‘;ithm for the | 10 | L3 | CO4
following graph. :
What are Huffman trees?" onstruct the Huffman tree 6;the following data | 10 | L3 | CO4
Character " B C D -
Probability . 0.1 - 0.15 0.15 |
1) Encode the tex A@AC ABAD
11) Decode the cgdeTOOOIOI 11001010
Q.8 Apply ’D“‘I%stra s algorithm to f’me@ééﬁigle source shortest 10 | L3 | CO4
graph by considering A as the soQurce vertex.
ive ¢losure of a gragme Apply Warshall’s algorithm to | 10 | L3 | CO4
compute transitive'closure of a dm‘c@teﬁ graph.

20f3




Module - 5
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Q.9

a.

Explain the following with examples.
i) P problem

i) NP problem

i) NP-Complete problem

iv) NP — Hard problem

10

L2

COs

What is backtracking? Apply backtrﬁ%&%g to solve the below _instance of
sum of subset problem. {
$S={1,2,5,6,8} andd=09.

10

L3

CO6

Q.10

a.

problem.

10

L2

CO6

Using Branch and %uﬁd method solve the belcwv 1nstance of Knapsack
Problem. Y -

10

L3

CO6




