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MCS-031 : DESIGN AND ANALYS|S OF
ALGORITHMS

Time : 3 hours Maximum Marks : 700

Note r Qu estton number I is compulsory. Attempt any
three guestions from the rest. AII algorithms
shou ld be written neorer to C/C++ language. Parts
of the same question should be attempted
together.

1- (a) (i) What is the difference between e-notation and

w-notation ? Is n2 + 4: w(nz) ? 4

(ii) Give an analysis of merge-sort. For simplicity,
as$ume that the number of elements i.e., n is

6an exact power of two.

(b) (i) In a quick sort algorithm, describ e the situations

when a given pair of elements will be compared

to each 
'other 

and when they will not be

compa red to each other. s
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(c)

(d)

(ii) Describe whether best first search algorithm

belongs to the branch of heuristic algorithms.

What are the trade-offs in using best first search

as compared to depth first search ?

What is optimal substructure property of a dynamic

programming problem ?

(i) Describe tLre difference between a Deterministic

Finite Automata and Non-Deterministic Finite

Automata. In general, which one is expected to

have less number of states ?

(ii) What is the additional capability of PushDown

Automata as compared to Finite Automata ?

can a PDA (PushDown Automata) be used to

describe regular as well as non-regular

languages ?

What is an NP-complete problem ? Is it necessary

that every NP-complete problem must also be a

NP-hard problem ? JustifY.

algorithm to comPute the

according to the definition :

; k = 0 o r k = n

(e)

2. (a) Write a

bionomial

[] 
=

recurslve

coefficient

l . 1
I
I
1 [ n - 1 1
l l  l +
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MCS-031

otherwise



(b)

(c)

(d)

Describe the white path property of depth first

search.

What are the limitations of Strassen's Algorithm for

matrix multiplication ?

Consider the following set of activities (l), their

starting times (S,) and finishing times (FJ, where

[ =

s i :

F i : 1 0 ,  1 1 ,  1 2

(For'example, in the above set, the activity 12 starts

at time 3 and finishes at time 5). Moreover, the

activities are arrariged in the monotonically

increasing order of finishing times.

Assuming that only one activity can be scheduled at

a time (i.e., oo new activity can start belore the

finishing time of current activity), find the set of

activities that will be selected/scheduled by a greedy

activity selector whereas the job of a greedy activity

selector is to schedule several competing activities that

require exclusive use of a common resource i.€., it

selects the maximutn number of mutually exclusive

activities.

9,

I

z:. r

W
i
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(a)3 . (i) Write the general algorithm for alpha-beta

procedure. How does alpha-beta procedure

improve the minimax-procedure ?

(ii) Describe whether or not breadth first search

algorithm always finds the shortest path to a

selected vertex from the starting vertex

Show how greedy approach is useful to find the

solution to fractional knapsack problem.

What is the complexity of quicksort algorithm if the

input is completely sorted in ascending order or in

descending order ?

Design a turing machine over the alphabet

I : {a, b, *} that scans to right until two consecutive

a's and then halts . (# represents a blank square on

the tape)

In quicksod, average case is closer to best case than

worst case - comment.

Design a non-deterministic finite automata (NDFA)

representing the language over alphabet I : la, bl in

which all valid strings have bb or bab as substring.

Consider the CF'G :

S - + S S f X a X a X f n

X - ) b X l n

What is the language generated by this CFG ?

(b)

(c)

(a)4 .

(b)

(c)

(d)
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r A  
B  C  D  E

A l  o  1 5  1 0  3  7  I
B l  t s  o  z  o  5  |

l - - v \ ' l

c l  r o  z  o  z  o  I
D l  r  o  z  o  6  |
E L r  5  o  6  o J

where weight 0 means no edge, otherwise any
+ve value represents the cost of the edge.

(i) Draw the corresponding weighted, undirected
graph. s

(ii) Find the minimum spanning tree using Kruskal,s

7

(c) whutuTil:lun*rit of preconditioning a probrem
space ? Explain using an example. s

5- (a) Give an analysis of Best First Search algorithm.

(b) An undirected graph is given below in the form of a
weighted matrix. (The graph has five nodes A, B, c,
D a n d E ) :
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