Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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gt\@emester MCA Degree Examlnatlon June/July 2023

O]

™ W/ Design and Analysis of Algorlthm

\ CrE 3 ,/z

*\;Fng:, 18,/ ‘ Max. Marks: 100

\\l’f&‘ji?}l@t 4] Answer any FIVE full questions, choosing ONE full quemon from each module.

""""" 2. M : Marks, L: Bloom’s level , C: Course outcomes. |
Module — 1 T ImM[L ][ C

Q.1 | a. | List out important problem types. Explain any three of them. 10| L1 | CO1

b. | What is asymptotic notation? List and explain’the asymptotic thétion 10| L1 | CO1
OR !

Q.2 | a. | List out the fundamental data structures. Explain any two of them. 10 | L1 | CO1
b. | What is an algorit‘hms? List the algorithm speciﬁbaﬁions ajnd explain. 5| L1 | Col
¢. | Prove the fo]lowmg theorem. If ti(n) €0 (g (n)) and to( n) €0(g(n)) thent; | § | L2 | CO2

(n) + t2(n) €0 (max{gi(n), g(n)} |
' i
Module -2 ; .
Q.3 | a. | Discuss Strassen’s matrix multiplications and analyze. Also find the | 12 | L2 | CO2
12 2.8 . L
product of A = L 4} B= L S}U sing Strassen’s matrix multiplication.
%7 |
b. | Write an algorithm for quick sort and analyze 1ts éifﬁéierﬁy. 8 |L3 | CO3
OR
Q.4 | a. | Write algorithm for merge sort find the “time complw.uy ‘Sort the | 10 | L3 | CO3
following usmg merge sort. 8,3,2,9,7, 1,5, 4
b. | What do you mean by topological order of a graph? Find the topological | 10 | L2 | CO2
order of the given graph by DFS and source removal method
Fig Q4(b)
Module’- 3
Q.5 | a. | Write the Prims algorithm to find minimal spanning tree. And apply the | 10 | L3- | CO3
Prims algorithm to find the minimal spanning tree for 4 given graph and
find the cost of the spanning tree. ;
%
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Write the Kruskal’s algorithm. Find the minimum spanmng tree for the
given graph using Kruskal’s algorithm.

Fig QS(b)

10

L3

Cco3

| OR

Q.6

Write the Dijkstra’s algorithm to find smg,le source shortest pdlh problem.
Apply Dx]kstr s algorithm considering ‘a’ as the source vertex to find
single qource shortest-path

Fig Q6(a)

10

L3

CcO3

Define 'Hu:fﬁnan tree. Consider the five character alphabet with following
probability.

Character | A B | C |FD -
‘ Probability | 0.35 0.1 | 02702 1]0.15
) C on@tru(,t Huffman tree

i) C onstruct the Huffman code for all charactms

i) Encode DAD

iv) Decode 1001101101110111

10

L3

CcOo3

‘Mﬂdulc —4

Q.7

Write the Warshalls’s algorithm and find the transitive closure for the
given graph. v

" Fig Q7(a)

10

L2

cO2

Write the? Floyd’s algorithm and apply this algorithm to find all pair
shortest path for the given diagraph. :

Fig Q7(b)

10

L2

CO2
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OR
Q.8 Discuss the knapsack problem by dynamic programming with respect to | 12 | L3 | CO3
the following example.
Items | Weight | Value
1 2 12 )
) 1 10 Capacity W = 5
3 3 20 4
4 2 15 |
Discuss optional Binary search trees and write its algorithm. 8§ |[L1 | CO1
Module —
Q9 Explain Backtracking. Describe the 4- Queen problem and discuss the | 10 | L2 | CO2
possible solution.
Explain P, NP and NP complete problem with example | 10| L2 | CO2
OR
Q.10 Explain Brand and Bound technique solve the a%lgnmem problem usmg | 10 | L3 | CO3
branch and bound technique.
job—> 1 2 3 4 Iperson
9 2 7 8| a
6 4 3 7, Db
5 8 1 8] .c
7 6 9 4 d
What is state space tree? Draw the state space tree of the Back tracking | 10 | L2 | CO2

algorithm applied to the instance S = {3,5, 6, 7} and d = 15 of the sub set
sum problem. " ~pMRIT LIBRARY
__ BANGALORE - 560 agi
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