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Time : Three hours ‘ Maximum : 100 marks

10.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

What are the measures of efficiency for a progrém?

Define big-oh Notation.

What do you mean by Abstract Data Type?

Write the deletion routine for Singly Linked List.

Construct an Expression tree for the folloﬁing: (a-b /o)+((d + e*f )*g).

How do Open addressing Hashing method overcomes Separate Chaining

Hashing?
What is the running time of insertion sort if all elements are equal?

Prove that the average number of inversions in an array of N distinct elements
is N(N-1)/ 4.

Distinguish strongly and weakly connected Graphs.

Write a pseudocode for topological sorting of vertices in a Directed Acyclic

Graph.
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PART B — (5 x 16 = 80 marks)

Explain the various asymptotic notations used for denoting time

complexity. : (16)
Or

(i) Suppose there are two algorithms to solve same problem, one

having time complexity of the order of n? and the other with the

time complexity of the order of 2" . Which algorithm is better and

under what circumstances? Justify with an example. (8)

(i) Discuss any two design approaches used in the problem solving
domain. T 8

(i)  Given two sorted Lists, L1 and L2 , write a procedure to compute

L1 L2 using only the basic list operations. (8
(1) Write a precedure for nonrecursive function te reverse a singly
linked list in O(N) time. (8)
Or
(i)  Write a C program to evaluate the postfix expression. (8

(i) Write a procedure for implementation of a queue using a linked list.

(8

(1) Show the result of inserting 3,1,4,6,9,2,5,7 into an initially empty

binary search tree. Also show the result of deleting the root. (8)

(i1) * Prove that the depth of a randdm binary search tree is O(log N). (8)
Or

Show the result of inserting 10, 12, 1, 14, 6, 5, 8, 15, 3, 9, 7, 4, 11,13, and
2, one at a time , into an initially empty binary heap. Also perform three
delete Min operations in the above heap and give the final heap. (16)

Write the routine for shell sort. Apply the same on the input 9, 8, 7, 6, 5,
4, 3, 2, 1 using the increments {1,3,7}. (16)
Or

() How would you implement mergesort without recursion? Determine
the running time of mergesort for sorted input. (4+4)

(i1) Write a procedure for ‘sm'ting 3,1,4,1,5,9,2,6,5,3,5 using merge
sort. (8)
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Write a program to solve single-source shortest-path problem. (10)

Suppose all the edge weights in a graph are integers between 1 and
}E] . How fast can Dijkstra’s algorithm be implemented? (6)

Or

Give an algorithm to find the minimum number of edges that need
to be removed from an undirected graph so that the resulting graph
is acyclic. (®

Show that this problem is NP-complete for directed graphs. (8
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