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EXAMINATION NOV/DEC 2019
Design and Analysis of Algorithms
[Duration: Three Hours] [Max. Marks: 100]
Instructions: 1) .Answer any five full questions by selecting at least one question from each module.
2) Make appropriate assumptions wherever required.
3) Write the answers in the same sequence of questions.
MODULE -1
Q.1 a) What is recursion? Explain its types. Write an algorithm for Tower of Hanoi problem. 8)

b) Given a set of n>=1 elements develop an algorithm to print all possible permutation to this (5)
set. State the time complexity of the above algorithm.

c¢) 1) Define little-oh and little-omega. 3)
ii) Find Omega notation for f(n)=4n(3) +2n + 3 4)
Q.2 a) List and explain the criteria for designing an efficient algorithm with example. Q)
b) Explain with examples asymptotic upper bound and asymptotic lower bound with the help of a (6)
graph.
c) Write a note on dynamic storage management. (5)
d) Solve the recurrence using Master’s Theorem 4)
T(n) = 6T(n/3) + n®logn .
MODULE - 1T
Q.3 a) Obtain a set of optimal Huffman codes for'the messages (M1, M2, M3, M4, M5, M6, M7) (7)
with relative frequencies (4, 5, 8, 7, 10, 20, 12) respectively.
b) Devise an Algorithm for finding maximum and minimum in an array using divide and (7)
conquer strategy. Is it better than the straight forward algorithm?
¢) Find an optimal merge pattern and trace the total comparisons for merging 12 files with (6)

length (13,27, 16, 7,9, 15, 17, 22, 11, 26, 3, 8).

Q.4 a) Find the optimal solution for following knapsack instance: m = 12. (7)
¢ P 10 6 12 13 8
\\% 4 2 6 7 8

b) Find the optimal solution for sequencing 7 jobs with profits (P1, P2, P3, P4, PS, P6, P7)= (7)
(5, 7,20, 22, 8, 3, 40) and deadlines (d1, d2, d3, d4, d5, d6,d7)=(1,3,3,4, 1,2, 1).
¢) Write Prim’s Algorithm for the minimum cost spanning tree and state its time complexity. (6)
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MODULE - 111

Find the minimum cost path from ‘S’ to ‘T’ in the given multi-stage graph G=(V,E,W)
using forward approach where V= {S, A, B, C, D, E, T}, E={<S, A>, <§, B>, <§, C>, <
A, D>, <A, E>, <B, D>, <B, E>, <C, E>, <C, T>, <D, T>, <E, T>}, W={1, 2, 7, 3, 6, 4,
10, 3, 10, 8, 2}.

Obtain the BFS for the following graph.

Find the optimal solution for the following 0/1 knapsack problem by using the dynamic
approach: n=3, m=5, (p1, p2, p3)=(20, 30, 40) and (w1, w2, w3)=(5, 2, 1).
Explain the travelling salesman problem.

Write the Knuth-Morris-Pratt string matching algorithm.

What is the reach ability problem in a graph? How can it be solved?

Define an articulation point. Give an example.

Define a finite automaton. Construct the string matching automaton whose input alphabet
is {a, b} that accepts strings that end in an odd number of ‘a’s. Illustrate its operation on
the text string T = abaa.

MODULE -1V

What are explicit constraints and implicit constraints?

Write the backtracking algorithm to solve tﬁle sum-of-subsets problem.

Write the non-deterministic algorithm for sorting a set of ‘n” numbers.

Consider the undirected graph G=(V,E), where V={a,b,c,d,e}, E={<a, b>, <a, c>, <a, d>,
<b, e>, <b, d>, <c, d>, <d, e>}. Find the Hamiltonian cycle(s). Draw the solution space
tree.

Discuss the relationship between class P, NP, NP-complete, and NP-hard problems with
suitable examples.

Draw the search tree for variable sized tuple to evaluate subset sum for the set with
weights W={10,25,5,15} and m=25.

State Cook’s theorem.

Explain the following with suitable examples: leaf DAG, level-one DAG.
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