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(d) -,Show that following equalities are incorrect : .

(l) n2 log n = e(n') 
" '

,

(ii) nz I lag n = g(na). , ",,,, 
,, . .,..,

(e) Son the elEments of the given array A using shell sort

algorithm:

A= 120,35, I 8, 8, 14, 41,3, 39f-;
(f) Prove that Quick sort algorithm takes O (nr) time to sort

. 
' an array of n elements in the worst case

2. Affempt any two parts of the following :

(a) Define a red-black tree. Let h be the height of a red-black

tree and let n be the number of internal nodes in the tree.

Then show.that:

h<2tog(n +l)

(b) Consider T is a B-tree of order m and height h. Let

d: mlT and let n be the number of elements in T. Then

showthat:

Iog; (n+l) < h < logo ((n+l /2) +1.

(c) What is a Fibonacci heap ? Discuss the applications of

Fibonacci heaps.
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3. Attempt any two parts of the following :

' (a) Let T(n) = a T (n/b) *c, then show that T(n) = O llog n),

if a: 1, otherwise T(n) : O (n logoa).

(b) Give the high-level description of Kruskal's algorithm to

find the minimum cost spanning tree of an n-vertex

undirected network.

(c) What is an optimization problem ? How are greedy method

can be used to solve the optimization problem ?

4. Attempt any two parts of the following :

(a) Explain dynamic programming method. Formulate dynamic

programming recurrence equation for 0/1 knapsack
. problem.

(b) Describe travelling salesman problem (TSP). Show that a

TSP can be solved using backtracking method in the

oxponential time.

(c) What is the graph coloring problem ? What do you mean

by optimal coloring of a graph ? Show that every bipartite

graph is 2-colorable.

5. Write short notes on any four parts of the following :

(a) NP completeness

(b) Approximationalgorithms

(c) FastFouriertransform

(d) Stringmatchingalgorithrns

(e) N-queen problem

(0 Hamiltonian cycles.
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