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Instructions to the Students: 
Each question carries 12 marks. 
Attempt any five questions of the following. 
Illustrate your answers with neat sketches, diagram etc., wherever necessary. 
If some part or parameter is noticed tote missing, you may appropriately assume it and should 
mention it clearly. 

Q. 1 

Show the results of inserting the keys 20, 10, 5, 30, 24, 48, 14, 43, 29,31, 32 in NI 
Binomial tree after insertion delete key 24. specify the case at the time of insertion as 
well as time of deletion. 

Show all legal B-trees of minimum degree 2 that represent {1, 2, 3, 4, 5}. [4] 

Q. 2 Write the Bellman-Ford algorithm. What is the run time of the Bellman-Ford [12] 
algorithm? Solve the following problem by using Bellman-Ford algorithm. 

(1,a) . 6 
(1.4) = 3 
(Z1) T. 3 
(3,4) = 2 
(4,2) = 1 
(4,3) = 1 
(5,2) = 4 
(5,4) = 2 

Q. 3 
a) In the on-line convex-hull problem, we are given the set Q of n points one point at a [6] 

time. After receiving each point, we are to compute the convex hull of the points seen 
so far. Obviously, we could run Graham's scan once for each point, with a total 
running time of 0(n2 1g n). Show how to solve the on-line convex-hull problem in a 
total of 0(n2) time. 
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Prove that in the procedure GRAHAM-SCAN, points P1 and Pm must be vertices of [6] 
CH(Q). 

Q.4 

How many spurious hits does the Rabin-Karp matcher encounter? [6] 
T = 289462340372392345 and 
P = 234 
modulo q = 5 

Write Knuth- Morris -Pratt algorithm. Explain its running time analysis. [6] 

Q. 5 

a) Solve the following matrix multiplication by using Strassen's algorithm. [8] 

A 
5 3 0 2 3 2 4 7 
4 3 2 6 2 5 2 9 
7 8 1 4 3 9 0 3 
9 4 6 7 7 6 2 1 

Find an LU decomposition of the matrix. 
4 —5 6 
8 —6 7 
12 —7 12 

Q. 6 

Draw the 8-point DFT-FFT flowgraph for 
= {-1, 0, 2, 0, -4, 0, 2, 0} 

Compute the values (d, x, y) that the call EXTENDED-EUCLID(899, 493) returns. 141 

Prove that the equation ax a ay (mod n) implies x y (mod n) whenever gcd(a, n)=1. 
Show that the condition gcd(a, n) = 1 is necessary by supplying a counterexample 
with gcd(a, n) > 1. 
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