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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Semester B.E. Degree Examlnatlon, June/July 2024
Design and AnalySIs of Algorithms

‘Max. Marks: 100

Y Module-1
Define an algorithm. Design an algorlthm to search an element in an array of elements using
sequential search. Discuss worst ‘best and average efﬁmency of the algorithm. (08 Marks)
Explain the asymptotic 1 natatlons 1) Big-oh (0) 1) Big omega (QQ) iii) Theta (6) with an
example for each. Also.] prove that: If t)(n) € O(gx(n)) and t(n) € O(ga(n)) then ti(n) + ta(n)
e O(max {gi(n), g2(n)}). (08 Marks)
Discuss adjacency .matrix and adjacency”hst representatlon of a graph with suitable
examples. 0 (04 Marks)

OR
Write a recursive algorithm to print all the permutat1ons of a set of n > 1 elements. Also
write a recursive tree of calls forn=3" b b (08 Marks)
Give a general plan for analyzmg recursive algorithms. lee a recursive algorithm to find
the number of binary dlg}ts in the binary representatlon of a positive: dec1mal integer and
obtain its efficiency. (08 Marks)
Explain with an exampie how to convert ordered rooted tree into a bmary tree. (04 Marks)

Given a bag of" 16 coins and let seventh one be the caunterfelt coin among 16 coins.
Counterfeit coins are lighter than genume ones. Given a machine to compare the weights of

two sets of coins, apply divide and conquer to determine that 7™ is counterfeit (06 Marks)
Apply merge sort to sort the following numbers 1 n ascendmg order: 8,3,2,9,7, 1,5, 4. Also
obtain time complexity for merge sort. (08 Marks)

Apply divide and conquer approach to mu1t1ply the following matrices:

g6 2 0 K88 2 6
X b J (06 Marks)
3 8 1 4| §5%2 3 8
=8 5 -7 o331 BL
Write an iterative algorlthm for binary search and trace the algorithm to search for a key 151
in a list -15, -6, 0, 7, 9,23, 54, 82, 101, 112, 125, 131, 142, 151. (06 Marks)
Write qulcksort algonthm to sort ‘n’ numbers and apply the same to sort the following
numbers in ascendmg order. 80, 60, 70, 40, 10, 30, 50, 20. (08 Marks)
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Apply DFS and source vertex removal methods to obtain topologlcal sequence for two graph
shown in Fig.Q.4(c) . (06 Marks)

Fig.Q. 4(0)

Module—3
Apply greedy method to obtain an opfumal task assignment for the 7 tasks and infinite
supply of machines given their start enc}_m mes.
Task _l alblc|d|e|flgl
Starttime 0 |3 |4]| 9 | 7 | 116
Enddime [2[7]7]11]10, SJ{”

(06 Marks)
Solve the following knapsack problem using all 3 greedy critena: m = 20, n = 3,
p=(25, 24, 15) w = (18,15, 10). (06 Marks)
Write and apply kruskals algorithm to obtain n:ummum cost spanning tree for the graph
shown in Fig.Q. 5(c) (08 Marks)

; é Fig. Q 5(c)
v 4 OR .4/ 2

Write and apply prims aicorl’thm to obtain minimum cost spanning tree for the graph shown
in Fig.Q.5(c). : (08 Marks)
Apply Dijkstra algorlthm to find the shortest distance frorn Veﬁex 1 to all nodes in a graph
shown in Fig.Q. 6(b) : (06 Marks)

CMRIT LIBRARY

I BANUMRE“&OOOS—)
Ve Dudd FigQ. 6(b)
’Determme the optlmal épreﬁx code for"the symbols a, o, g, u, y, z that occur with
frequencies: 20, 28,4117, 12, 7 respectively. (06 Marks)
) “Module-4
Define mulns’tage graph problem ‘and write the forward approach algorithm to obtain a
solution. ¢ ’ (06 Marks)
Write Floyd’s algorithm to solve all pairs shortest path problem and apply the same for the
graph shown in Fig.Q. Z(b) (08 Marks)

Fig.Q.7(b)
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Find optimal tour for the travelling sales person problem using dynamic programming
technique for the graph shown in Fig.Q.7(c) considering 1n1t1a1 and end vertex as 1.

(06 Marks)
Fig.Q.7(c)
Define transitive closure of a dlgraph Fmd the transitive closure matrix tor the graph whose
g 1 % 4
: s Al o
adjacency matrix is 0 O (08 Marks)
1 O

Struct optimal binary search tree for the following data:

Write the algorithm to.c

Key 8. C|D
Probability 02104]03
: (12 Marks)
Module
Define n—queens problem Construct state -space tree for solving 4-queens problem using
backtrackmg for all possible solutions. ™ (08 Marks)

Solve the following assignment problem using branch and bound technique, whose cost
matrix for assigning four jobs to four persons are ngen

95D T8
G k57 A v
7 (06 Marks)
3-8-1 B :
769 4 by
Explain the classes of NP-hard and NP complete (06 Marks)
State the subset sum problem. Usmg backtrackmg, &obtam a solution to the subset sum
problemgiven s = {6, 8,2, 14} and d = 16. %‘& (06 Marks)
Construct a space tree rep >senting all possible coiérmgs using atmost 3 colors for the graph
shown in Fig.Q.10(b). . (07 Marks)
(S | & CMRIT LIBRARY
~ ; BANGALORE - 5
. . Fig.Q.10(b) il e
With the he1p of a state-space tree “solve the travelling sales person problem Fig.Q.10(c)
using branch-and bound techmque _ (07 Marks)

>

Fig.Q.lO(c)
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