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III / IV B.Tech. DEGREE EXAMINATION, OCT./NOV. - 2013

(Second Semester)

COMPUTER SCIENCE AND ENGG.

Design and Analysis of Algorithms

Time : 03 Hours Maximum Marks : 70

Answer Question No. 1 compulsory   (7 × 2 = 14)

                                             Answer ONE question from each unit                              (4 × 14 = 56)

Q1) a) Algorithm.

b) Time Complexity.

c) Posterior Analysis.

d) 4 - Queens Problem solution.

e) Spanning Tree.

f) E - Node.

g) Branch and Bound.

UNIT - I

Q2) a) Write an algorithm to evaluate a polynomial using Horner’s rule.

b) Present an algorithm that searches for the element x in unsorted array a [1:n]. If x
occurs, then return a position in the array; else return zero. Evaluate its time
complexity. [7 + 7]

OR

c) Give the partition algorithm for Quick sort.

d) Modify the above algorithm to get the selection sort algorithm. Explain the
transition. [7 + 7]

UNIT - II

Q3) a) Explain the terms feasible solution, optimal solution and objective function.

b) How are each of the above terms defined in

i) Knapsack problem and

ii) Storage on tapes. [6 + 8]
OR
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c) Write a pseudo code for constructing 2-3 trees for a given list of n integers.

d) Construct a 2-3 tree for the list E, X, A, M, I, N, A, T, I, 0, N. [7 + 7]

UNIT - III

Q4) a) What do you mean by forward and backward approach of problem solving in Dynamic
programming?

b) What are the differences between the Greedy and Dynamic programming methods of
problem solving? [7 + 7]

OR

c) Give an algorithm to count the number of leaf nodes in a binary tree T. What is its
computing time?

d) Prove the relationship E = I + 2n, for a binary tree with n internal nodes external and
the internal path length is I. [7 + 7]

UNIT - IV
Q5) a) Compare and contrast .

i) Bruteforce approach Vs Backtracking

ii) fixed Vs variable tuple size formulation. [7 + 7]

OR

b) Define dominance relations. Does the use of the dominance relations result in the
generation of more nodes than the nodes that would otherwise be generated?
Justify. [14]
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 Answer Question No. 1 Compulsory (7 � 2 = 14)

                                             Answer ONE question from each unit (4 � 14 = 56)

Q1) a) Algorithm. [14]

b) Dominance Rule.

c) Solution for 4 – Queens Problem.

d) Dynamic Programming.

e) Depth First Search Programming.

f) Minimum Spanning Tree.

g) E – Node.

UNIT - I

Q2) a) Write an algorithm to evaluate a polynomial using Horner’s rule.

b) Present an algorithm that searches for the element x in unsorted array a[1:n]. If x
occurs, then return a position in the array; else return zero. Evaluate its time complexity.

[7 + 7]

OR

c) Compute the following matrix multiplication using Strassen’s algorithm.

1 0 and 0 1

4 1 2 1

d) Derive the time complexity of Strassen’s Matrix multiplication.

[8 + 6]
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UNIT - II
Q3) a) Compare Greedy and Divide & Conquer methods with suitable examples for each.

[14]
OR

b) Write an algorithm for heap sort. Trace the algorithm to sort the following list of
numbers. 8, 20, 9, 4, 15, 10, 7, 22, 3, 12. Analyze its time complexity. [14]

UNIT - III

Q4) a) What is a Travelling sales person’s problem and what are its applications?

b) For the travelling salesperson algorithm, show that the time complexity is O(n2 2n)
and space complexity is O(n2n).

[7 + 7]
OR

c) Write a recursive and iterative algorithm to find the

i) number of nodes in a binary tree.

ii) sum of contents of all nodes in a binary tree.

[7 + 7]

UNIT - IV

Q5) a) Write the iterative Backtracking algorithm.

b) Estimate the efficiency of the Backtracking algorithm.

[7 + 7]
OR

c) Given instance is, n = 5, (p1, p2, ........, p5) = (w1, w2, ......, w5) = (4, 4, 5, 8, 9) and
m = 15.

Solve this by using

i) Greedy method and

ii) FIFOBB. Draw the state space tree.

[6 + 8]
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