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Candidates are required to give their an:rwers

in their own words os far as practicable.

Group - A

Answtr any/hz questions : 2x5:10

I . Define time and space complexity with one illustative
o<anple.

2. Write the general form of a recrulenc€ relation for
divide-ard-conquer algodllrns.

3. What is the principle of optimality in dynamic
pogrdnming?

4. Name the two greedy algorithms used for finding
Minimum Spalrring Trces,

5. What do you mean by backtracking in algorithm?

6. Why is amortized analysis usefrrl in algorifhm aralysis?
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7. What is the difference between NP-Hard and

NPtomPlete Problems?

8. Deftre ttre classes P and NP with otamples

GrouP'B

An*et urY lout quesions : I 5 x4d0

g. O Erplain $e prlilioning snileg/ usd in Quick Sct
What is the worst'case tirne complexity and how

can it be avoided?

(i) Solve the Longest Common Subsequence (LCS)

problem for strings X: "AGGTAB" and

Y = "GXTXAYB" using dyoamic proFmming'

Show ttte LCS table ad th€ etlal tCS' (4+4F7

t0. @ Solve the Matrix Chah MultiPlication problem

for matrices with dimensions : Mt(l0x 20),

M2(20x30), M3(30x20), Mo(20x40) using

dynamic programming and show the optimal

parentlresization and minimum number of scalar

miltiPlbatirDs

GD What is the time complexity of the Marix Chain

Multiplicatior algoritrm? Jusrifi pur answer' 12+3

I 1. O Explain tIrc Floy&Warstrall alguilhm for finding dl
pairs shortest paths. Apply the algorithm on the

fo[owing gtqh ad stnw trc irmnredire rnfrices:

GraPh with 4 vertices {A B' C, D}

Edges : A -+ B(3), A -+ C(8)' A -r D(co),

B -+ D(l), c -+ B(4), D -+ A(2), D -+ C(-s)



(3)

C0 Discuss tlrc applicability of Floyd-Wastrall algoritlm

for graphs with negative edge weights' l2+3

12. G)

G)

Solve the 0/l Knapsack problem using dynamic

fropmming for the following 'lata :

IfuapsackcapacityW=8
Items : {weight, value} = t(2, 1)' (3' 2)' (4' 5)'

(s, 6))
Show the DP table and determine which items

strould be selected

Why cannot the My approach guarantee an

optirnal solution for the 0/l KnaPsack problem?

t2+3

13. G) Solve the Fractional Knapsack problern using the

gr€edy apprcach for the following tlara :

KnapsackcaPacityW=50
It€rns : {u€ight, f,rofit} = {(10' 60), (20' 100)'

(30, 120))

Glculde the maximurn p'rofit obtainable'

(D E:9lain Kruskal's algorithm for finding tre Minimum

Spanning Tree using a graph of your choice with

at least 6 vertic€s. 7+8

14. O Erqlain ttre Ford-Fulkersm algorithm for maximun

flow in networks wittr its complexity'
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16.

(4)
G) Find the rnaximum flow for the following network :

Edges : S -+ A(tO), S -+ B(8), A -+ B(5),

A --r T(5), B -+ T(10).
Show each augmentation sep.

(if Describe the reduction technique used to prove a
problem as NP-Complerc. Give an e<ample.

5+5+5

(i) Explain the Stable Mariage poblan and the GaIe-
Shapley algorithm. Apply the algorithm for the
folowirg prefererre lists :

Men : Ml prefers {W2, Wl, W3), M2 prefers
(Wl, W2, W3), M3 prcfers {W2, W3, Wl}

Wornen : Wl prcfers {tU2, Ml, M3}, W2 prefers

{Ml, M3, M2}, W3 prefers {Ml, M2, M3)
Show tra ttE r€$lting mdchirg is sable.

CO How is the Hospital-Resident problem rclared to
the Sable Mariage prroblan? lZ+3

@ Explain the N-Queens problem and the
backtracking approach to solve it. Illustate the
solution for N : 4 using a state-space tsee.

GD How dc fomrud checking inprove the efficierpy
ofbacktacking? lZ+3
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