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‘)/(V M.E./M.Tech. DEGREE EXAMINATIONS, JANUARY 2010.
FIRST SEMESTER
COMPUTER SCIENCE AND ENGINEERING
CS 912 — DATA STRUCTURES AND ALGORITHMS
(Common to Information Technology)
(REGULATIONS 2009)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1.  State the different asymptotic notations and their usage

2. A binary tree T has 9 nodes. The inorder and postorder traversals of T yield
the following :

Inorder traversal I): EACKFHDBG
Postorder traversal (Po)) : ECKAHBGDF
Draw a binary tree T.

3. Give example for Deaps.

4. What are the operations performed on Binomial heaps?

5.  What are the merits of Red-Black tree over B-trees of order m?

6.  What is the amortized time complexity of a search operation on a splay tree?
7.  State the key ideas for divide and conquer.

8.  Define convex hull.

9.  What are multistage graph? Give examples.

10. Define the mean flow time.
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PART B — (5 x 16 = 80 marks)

Compare and contrast exponential time complexity with

polynomial time complexity. (8)

Write a routine for finding the successor and the predecessor of the

given node in the binary search tree. (8)
Or

Compare the two functions n? and 2/4 for various values of n.

Determine when the second becomes larger than the first. (8)

Write a procedure for “given an array A(1 n) produce the array
z(1:n) such that z(1)= A(n), z(2) = A(-1),...z@n-1) = A(2),

z(n) = a(1)”. Use a minimal amount of storage. (8)

What are min-max heaps give example. (6)

Write an pseudo code for implementing heap sort with assumption

that the smallest element of the list floats to the root. (10)
Or

Discuss in detail the Leftist trees with a suitable example. (8)

How is skew heap different from a heap? Explain with example. (8)

Insert the nodes 3, 2, 1, 4, 5, 6, 7, 16, 15, 14, 13, 12, 11, 10, 8, 9

(in that order) into an initially empty AVL tree. (8)

Discuss about Tries data structure and its application. (8)
Or

Construct a red-black tree inserting the following keys into an

empty tree, in the sequence given (8)

40, 16, 36, 54, 18, 7, 48, 5.

What is the need of splay trees? How are the splay rotation
performed. (8)

Write the algorithm for Quick sort. Do the analysis; find the best worst
and average case analysis. Compare with other sorting algorithms.  (16)
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Or

Write an algorithm that multiplies two n x n matrices using O(n?)
operations. Determine the precise number of multiplications,
additions, and array element accesses. (8)

Find an optimal placement for 13 programs on three tapes To, Th

and T2, where the programs are of lengths 12, 5, 8, 32, 1, 5; 18,26,
4,3,11,10 and 6. (8)
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Find an optimal solution to the knapsack instance n = 7, m = 15,
(P, P2, P, ...P7) = (10, 5, 15, 7, 6, 18, 3), and (w,,w,,w;,..0;) =
(2,3,5,7,1,4,1). (8)

Explain the process of flow shop scheduling with suitable example.
(8)

Or

What are different applications for dynamic programming? Write a
algorithm for any one application and trace it with an example. (8)

Write notes on graph coloring with example. (8)
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