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 wriiten eg, 42+8

USN 10CS43
Fourth Semester B.E. Degree Examination, June/July 2014
Design and Analysis of Algorithms
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting

at least TWO questions from each part.
PART - A
I Define three asymptotic notations. (06 Marks)

Design a recursive algorithm for solving tower of Hanoi problem and give the general plan
of analyzing that algorithm. Show that the time complexity of tower of Hanoi algorithm is
exponential in nature. (08 Marks)

With algorithm and a suitable example, explain how the brute force string matching
algorithm works. Analyse for its complexity. (06 Marks)

Give general divide and conquer recurrence _with necessary explanation. Solve the
recurrence  T(n) = 2T(w/2) + |
T(n)=T(/2)+n (06 Marks)

Explain with suitable example a sorting algorithm that uses divide and conquer technique
which divides the problem size by considering position. Give the corresponding algorithms
and analyse for time complexity. (08 Marks)

Give the problem definition of a defective chessboard? Explain clearly how divide and
conquer method can be applied to solve a 4x4 defective chess board problem. (06 Marks)

What is job sequencing with deadline problem? Find solution generated by job sequencing
problem with deadlines for 7 jobs given profits 3, 5, 20, 18, 1, 6, 30 and deadlines 1, 3, 4,
3, 2, 1, 2 respectively. (06 Marks)

Define minimum cost spanning tree. Give high level description of Prim’s algorithm to find
minimum spanning tree and find minimum spanning tree for graph shown in Fig.Q3(b)
using Prim’s algorithm. (08 Marks)

Fig.Q3(b)

What is a knapsack problem? Obtain solution for the knapsack problem using greedy

method for n = 3, capacity m = 20 values 25, 24, 15 and weights 18, 15, 10 respectively.
(06 Marks)

What is dynamic programming? Explain how would you solve all pair shortest paths
problem using dynamic programming. (06 Marks)
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Give the necessary recurrence relation used to solve 0/1 knapsack problem using dynamic
programming. Apply it to solve the following instance and show the results n = 4, m = 5
values 12, 10, 20, 15 and weights are 2, 1, 3, 2 respectively. (08 Marks)

Solve the following TSP which is represented as a graph shown in Fig.Q4(c) using dynamic
programming. (06 Marks}
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Fig.Q4(c)
PART-B
Explain the working of depth-first search algorithm for the graph shown in Fig.Q5(a).

Fig.Q5(a) (06 Marks)

With pseudocode, explain how the searching for a pattern BARBER in the given text
JIM_SAW_ME_IN_BARBER_SHOP is performed using Horspool’s algorithm. (08 Marks)

With a suitable example, explain topological sorting. (06 Marks)

What is a decision tree? Give a decision tree for three element selection sort for arranging
three items in ascending order. Give its asymptotic behavior, (06 Marks)

What are NP-complete problems and NP-hard problems? Apply four iterations of Newton’s
method to compute V2 and estimate the absolute and relative errors of the computations.

(08 Marks)
What do you mean by lower bound algorithm? What are the advantages of finding the lower
bound and give different methods of obtaining the lower bound? (06 Marks)

With necessary state space diagram, explain the solving of four-queen’s problem by
backtracking. (10 Marks)

For the given nxn cost matrix C for a job assignment problem find optimal solution using
branch and bound method. Give complete state-space tree for the instance of assignment
problem solved with best first branch and bound algorithm.
jobl job2 job3 job4
9 2 7 8 |person a

c=| 6 4 3 7 |person b (10 Marks)
5 8 1 8 |person ¢
7 6 9 4 |person d
Explain different types of computational models. (10 Marks)

For given mnput 5, 12, 8,6, 3,9, 11,12, 1,5,6,7, 10,4, 3,5 to the prefix computation
problem and & stands for addition, solve problem using work optimal algorithm. (10 Marks)
k ok ok ok %

20f2



