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III/IV B.Tech. DEGREE EXAMINATIONS, APRIL/MAY- 2017
Second Semester

COMPUTER SCIENCE
DESIGN AND ANALYSIS OF ALGORITHMS

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 7X2=14M

Answer One Question from each Unit. 4X14=56 M
1. a) Time complexity of merge sort in worst case

b) Advantages of partition algorithm

c) Time complexity of strassen’ Matrix multiplication
d) Objective function

e) Optimal solution

f) Define solution state and answer state

g) Mention explicit and implicit constraints in  8 queen’s problem
UNIT-I

2. Explain quick sort algorithm. Trace the Quick sort algorithm to sort the list

C,O,L,L,E,G,E in alphabetical order. Is Quick sort a stable sorting method? Justify your

answer.

(OR)
3. a) Write the algorithm for binary search. Modify the Binary search of the text so that

in the case of unsuccessful search it returns the index i such that

k(i) < key < k(i+1).

b) Define time complexity and space complexity. Illustrate.

UNIT-II
4. Write Prim’s algorithm under the assumption that the graphs are represented by adjacency

lists. Analyze precisely the computing time and space requirements of this new version of

Prims algorithm using adjacency lists.

(OR)
5. a) Design an algorithm for finding a  maximum spanning tree of a weighted con-

nected graph.

b) What is Travelling sales person problem and what are its applications. Explain.

UNIT-III
6. a) Obtain a Knapsack instance for which nodes are generated by Backtracking

algorithm using a static tree than using a dynamic tree.

b) Explain applications of DFS. Write a brief on bio-connected components.
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(OR)
7. Write the iterative Backtracking algorithm. Estimate the efficiency of the Backtracking

algorithm.

UNIT-IV
8. a) Present a program schema for a FIFO Branch & Bound search for a Least-Cost

answer node.

b) Give a brief on comutational complexity measures.

(OR)
9. Explain NP-complete and NP-Hard classes and differentiate between them with suitable

examples.
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III/IV B.Tech. DEGREE EXAMINATIONS, APRIL/MAY- 2017
First Semester

CS/IT
DESIGN ANALYSIS OF ALGORITHMS

Time: Three Hours Maximum marks:70

Answer Question No.1 Compulsory. 7X2=14M

Answer One Question from each Unit. 4X14=56 M

1. a) Time and space complexity

b) Profiling

c) Pruning and merging rule

d) Define graph

e) Branch and bound

f) Cooks theorem

g) Polynomial Vs non polynomial complexity

UNIT-I
2. a) Trace the Merge sort algorithm for the given array. Also show the tree of calls for

Merge sort. 25, 57, 48, 37, 12, 92, 25, 86, 33.

b) Applying Divide and Conquer strategy, write a recursive algorithm for finding the

maximum and the minimum element from a list.

(OR)
3. Prove the following equalities.

a) 3 4 2 29 12 100 2 (100 2 )n nn n n O n  

b) 3 2 233 4 (n n n   )

UNIT-II
4. a) Explain Greedy method. Write a greedy algorithm to the Job sequencing with

deadlines.

b) Define merging and purging rules of O/1 Knapsack problem.

(OR)
5. a) Prove that the edge with the smallest weight will be part of every minimum

spanning tree.

b) In how many ways, the following chain of matrices A,B,C,D may be multiplied

with the corresponding dimension specified?
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A X B X C X D

[2X5] [5X3] [3X6] [6X4]

Find the no.of multiplications required in each case.

UNIT-III
6. Draw tree orgnization for the solution space of Backtracking algorithm for

a) 4- queens problem and

b) Sum of subsets (n=4) and explain.

(OR)
7. Write an algorithm that uses BFS traversal to determine if the undirected and directed

graphs are cyclic? Show that the time complexity of the above algorithm is of the order n.

UNIT-IV
8. Explain the principle of

a) Control Abstraction for LC-search

b) FIFO Branch & Bound

c) LIFO Branch & Bound

(OR)
9. Write the LCBB alogorithm for the 0/1 Knapsack problem. Also analyse its complexity.
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DESIGN  ANALYSIS OF ALGORITHMS
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Answer Question No.1 Compulsory 7X2=14 M
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1. a) Give an instance, where the Quick sort algorithm has worst case time complexity.

b) Objective function.

c) Differentiate between profiling and debugging.

d) “If e is a minimum weight edge in a connected weighted graph, it must be among

edges of at least one minimum spanning tress of the graph.” True/False? Justify.

e) Define Uniform Game Tree.

f) Merging rules of 0/1 Knapsack problem

g) Define totally dependent game tree.

UNIT-I

2. A complex valued matrix X is represented by a pair of matrices (A,B) where A and B

contain real values. Write an algorithm that computes the product of two complex valued

matrices (A,B) and (C,D) where (A,B)*(C,D)=(A+iB)*(C+iD)=(AC-BD)+i(AD+BC).

Determine the number of additions and multiplications if all the matrices are all nxn?

(OR)

3. Define time complexity. Describe different notations used to represent these complexities.

Illustrate with suitable examples.

UNIT-II

4. a) Write an algorithm of Greedy Knapsack and also analyze its time complexity.

b) If p1/w1 >=p2/w2......>=pn/wn, prove that knapsack generates an optimal solution

to the given instance of the knapsack problem.
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(OR)

5. a) Prove that the edge with the smallest weight will be part of every minimum

spanning tree.

b) Explain the difference between dynamic programming and divide and conquer.

UNIT-III

6. a) Briefly explain 8-queen problem using backtracking. Explain its application.

b) Give a brief on connected and Bi-connected components.

(OR)

7. a) Write the iterative Backtracking algorithm. Estimate the efficiency of the

algorithm.

b) Write DFS algorithm.

UNIT-IV

8. a) Define the term Branch & Bound and explain with an example.

b) Explain the properties of LC-Search.

(OR)

9. a) Explain the principles of

i) Bounding ii) FIFO Branch & Bound

iii) LIFO Branch & Bound
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