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Note : (1) Attempts all the questions.

(2) All questions carry equal marks.

(3) In case of numerical problems assume data wherever not provided.

(4) Be precise in your answer.

1.  Attempt any four parts of the following:
(5 x 4 =
20)

(a) What do you mean by analysis of an algorithm? Write an algorithm for 
binary search and analyze it.

(b) Develop and analyze an algorithm to determine whether a given N x 
N Matrix A has the metric property (that is, for all values of i<=j, 
k<=N,  <=+ ), or not.

(c) Write a short note on Asymptotic Notations. Find big oh (O) and big 
theta (Ѳ) notation for the following function:

 = 27 + 16 + 25
(d) Prove that any comparison sort algorithm require Ω( log  ) comparisons in 

worst case.
(e) Solve the recurrence relation by iteration

ﾧ = ﾧ  − 1 + 
(f) How both the minimum and the maximum of a sort of n elements 

can be computed in almost 3/2 comparisons?

2.  Attempt any four parts of the following:
(5 x 4 =
20)

(a) Explain the process of augmentation a data structure with an example.
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(b) Show that if only the mereable heap operations are supported, the 
maximum degree D(n) is an n-node Fibonacci heap is at most [log n].

(c) Find out the worst case running time of merge sort and compare with 
Bubble Sort.

(d) Prove that the maximum degree of any node in an n-node binomial tree is 
log n.

(e) Write divides and conquers approach for binary search and find its 
average case complexity.

(f)  Prove that a red black tree with n internal nodes has height at most 2 logn
+ 1 .

3.  Attempt any two parts of the following:
(10 x 2 =
20)

(a) Generate Huffman’s algorithm to ternary codewords(i.e. codewords using 
the symbols 0,1 and 2) and prove that if yields optimal ternary codes.

(b) What steps sre used in dynamic programming approach? Discuss the 0/1
Knapsack  problem  with  respect  to  Dynamic  programming.  Is  Greedy
method equally applicable for the above problem?

(c) What is the total cost of executing n of the stock operations PUSH, POP 
and MULTITOP? Assuming that the stack begins with - objects and finishes 
with  objects?

4.  Attempt any two parts of the following:
(10 x 2 =
20)

(a) Explain Floyd Warshall algorithm with suitable example.
(b) Suppose that the graph G=(V,E) is represented as an adjacency matrix. 

Give a simple
implementation of prim’s algorithm so that it runs in ! ) time for this 
case.

(c) Give a recursive solution to travelling salesman problem.

5. Attempt any two parts of the following: (10 x 2 = 20)

(a) What are approximation algorithms? What is meant by a P(n) 
approximation algorithm? Give an approximation algorithm for travelling 
salesman problem.

(b) Write a randomized algorithm for two dimensional convex-hull problem.

(c) How many string matching algorithm we have? Explain Knuthmorris-Pratt 
algorithm for string matching.




