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Instructions: 1] Attempt any 5 Questions. 

2] Figures / structures to the right indicate full marks. 

3] Each Question Carry 12 Marks. 

4] Assume suitable data, if necessary. 

5] Neat diagrams must be drawn wherever necessary. 

Solve the following: 

Q. la) Show the results of inserting the keys 	 (8M) 

C, N, G, A, H, E, K, Q, M, F, W, L, T, Z, D, P, R, X, Y, S 

in order into an empty B-tree with minimum degree 3. Only draw the configurations of the 

tree just before some node must split, and also draw the final configuration. 

b) 	Explain Binomial Heap. What are the properties of Binomial heap? 	 (4M) 

What are the different operations of it? 

Q.2 

a) Differentiate between Kruskal's and Prim's Algorithm. 	 (4M) 

b) Apply Ford-Fulkerson Algorithm for Maximum Flow for given a graph (Fig. 1)which (8M) 

represents a flow network where every edge has a capacity. Also given two vertices 

source 's' and sink 't' in the graph, find the maximum possible flow from s to t with 

following constraints: 

i) Flow on an edge doesn't exceed the given capacity of the edge. 

ii) Incoming flow is equal to outgoing flow for every vertex except s and t. 

iii) What is its time complexity? 

iv) Explain residual graph of flow network. 

Fig. 1 

( Source:  JNEC Aurangabad,   Downloaded from: www.batupapers.com )



Q-3  

a) Given two segments a and b that are comparable at x, determine in OM time 	(4M) 

b) What is convex hull? Why it is used? 	 (4M) 

c) Explain Graham's scan with example. What is its time complexity? 	 (4M) 

Q.4 

a) How many spurious hits does the Rabin-Karp matcher encounter? 	 (6M) 
T = 2359023141526739921 and 

P = 31415 

modulo q = 11 

b) Write Knuth- Morris -Pratt algorithm. Explain its running time analysis. 	 (6M) 

Q.5 
a) Use Strassen's algorithm to compute the matrix product. What is its time complexity? (4M) 
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b) Find the P A = LU 
	

(8M) 

10 	-7 	0 

A = -3 2 6 

5 	-1 	5 

Q.6 

a) Find the inverse DFT for y(k) = {4, 0, 4, 0} 	 (4M) 

b) Compute the values (d, x, y) that the call EXTENDED-EUCLID(899, 493) 	(4M) - 

c) Prove that if a and b are any integers, not both zero, then gcd(a, b) is the smallest 	(4M) 

positive element of the set fax + by: x, y E Z1 of linear combinations of a and b. 

End of Paper 
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