Explain the difference between depth first and breadth
first searches. '

Determine the LCS of (1, 0, 0, 1, 0, 1, 0, 1) and
0,1,0,1,1,0,1,1,0).

Construct the string matching automation algorithm
for the patfern P = aabab and illustrate its operation
on the text string :

- T=aaababaabaababaab

Apply the Greedy method to solve the following
instance of Knapsack problem. Item n = 7 Knapsack
capacity m = 15, (P, P,,....... P7)=(10, 5,15, 7,6, 18, 3)
and (W, Wpeeoorrsoer Wy =(2,3,5,7, 1,4, 1).

Write an algorithm for a given number » to generate
the nth number of the Fibonacci sequence.

Explain the pros and cons of the empirical analysis of
algorithm.
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Note: Attempt questions from each Section as indicated.

Section-A
1. Attemptallparts: - | 2x10=20
(a) Why don't we allow a minimum degree of /=1 in
B-Tree?

(b) Use mathematical induction to show that whenn

In

is an exact power' of 2, the solution of the
recurrence : |
Tm)= {2T(n/2)+n, liffnn -22”‘ fork >1
isT(n)=nlogn. . A
(c) Write down the difference between Dynamic
Programming and Divide and Conqure

Approach.



(d) Differentiate between average analysis and
amortized analysis. / : '

(¢) Prove statement : Subpaths of shortest paths are
shortest paths.

(f) Define NPproblems.

(g) Solve the 4-queen problem using backtracking
technique and find.

(h) Define ApproximatiohAlgorithm.

(i) Disjktra algorithm and Bellmen-Ford algorithm
both are single source shortest path algorithm,
but both of them differ from each other. Why ?

- () Definerandomized algorithm.

Section-B _
Attempt any three parts : 10x3=30
(a)‘ (1) Prove that the height of red black tree is
2log, (n+1).

(i) Solve the following recurrences by

recursion tree method :
(1) T(n)= o, )+T((1-a)n)+c, ,whereaisa

constant in the range 0<a<1 and ¢>0 is

also a constant.
(2) T(n)=T(n-a)*+T(a)*c,, where a>1 and

¢ > ( are constants.

@)

(b) (i) What is the total cost of executing n of the
stack operations PUSH, POP: and
MULTIPOP, assuming that the stack begins

with s, objects and finishes with s, objects.

(11) Define Binomial tree. Prove all properties of
Binomial tree.

(c) What are the basic steps in augmenting ?
AugmentaBST. . ‘

(d) Discuss the weighted union procedure for data
structure for disjeint set and how to improve its
worst case complexity.

(¢) (1) Findallsolutionsto the equation:

| 35x=10 (mod 50).
(1) Explain of B-Tree properties.

Section-C
Attemptany fivequestions: 10x5=50
In a flow network let G=(V, E) with flow f, Gyis the
residual network of G induced by £; and let f, be a flow

‘»in G, Let f=ftf, that is for each pair u, v, € ¥,

S ' (u,v)=f(u,v) +f (u, v), then show that f’ is a flow in
Gwithvalue |f'|=|f | +|f.].

' A



