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"'3:"-Ans'\'iréi"ALL questions S

PART A — (10 x 2 20 111a1ks)

1. How do you measme the effzclency of an algouthm‘? s

v

. Prove that the if f(n) = O(g(n)} and g(n) = O(f(n)) then f(n) = 0 g(n)

- W rite the brute force algouthm to strmg matchmg

[ LS T SR L S 4. Whatis the time and space complexity o‘f‘Mer'ge 301't? s

P 5.. _State the principle of optimality

6. What 15 tile consﬁ;réint for binary séarch_- treé iiisel‘fionf?

S | o 7.. State i_;hle‘pri'nciple of__d#_a‘lity.

8. Defihe the capécity 0011st1'§int in the context of maximum flow problem. a
9.. Défine NP compléteness and NP hard.

10. State Hamiltonian Circuit problem.



1.

(@)

e .': __;(ii): Explam tlme space tlade eff of the algouthm demgned

LY
""'-"'_"_'solve convex hull w1th an example Denve the tlme complemty
(a) .

_",_:'_(11) Solve the followmg usmg }."loyd’s algonthm e

B -worst case and average case t1me complex1ty

PART B — (5 x 13 = 65 marks)

3

@  Solve the followmg recurrence equation :

(1) T(n) = T(n/2) + 1 where n=2* f01 all k> 0 o '(4)_

- (2) T(n) =T(n/3)+ T(an 3) +cn, wheie ¢ isa constant and ‘n

1sthe1nput31ze B BRI "_'(4)::'

- (i) Explain the steps involved in problem solving. .. . (5) s

-'--"f.Determme the tnne comple\nty of youl algouf:hm

'-_"j'What 1s the convex hull ploblem‘? Explam the blute fmce :pproach to

Wnte the qumkselt algorlthm and explam 1t thh an example Deuve the T
(5 +4 + 4),

® erte the Floyd algouthm to fmd all palrs shm test path and derlve o
R 1ts tlme complex1ty '. g _; T R (4+3),____:':._f':.'__j ._

@ :.'Wute an, algeuthm f01 deteumnmg the umqueness of an anay-;’- el
. _ (10). L

14.

o :::.:““.}7_5':

(a)

Determine the max-ﬂolv in the following network. - . {13)

_Solve the followmg set of equatxons usmg S1mplex algonthm e (13) S

Max1m1ze 18'::1 + 12 5x2

o ,;-'-__j' 'SubJect to 1:1 + ’hz s 20

:Jcl < 12
f. xz s 16

xl,xz 2 0

.""'(a) o erte an algomthm te solve the T1avelhng salesman ploblem and prove i

tbat 1t isa?2 tlmn appr ox:mlatmn algm 1fhm S (13) i

o)

(a)

@

Oor

Write an algorithln for,subsét sum an(l ex'plaln w1th a'n' e._xample'v. o (13) o

PART C S (1 X 15 15 marks)

Gwen a matux of oxdel M X N and two coeldmates (p, q) and.'_'_ i
S, 8) N whleh 1eplesents the . top -left - and bottom right - of a .

':':.".-sub matrix of the matrix, "M x N ealculate ‘the sum of elements" S :
- present--in  the' sub-matrix —in . O@)  time using -dynamic. .. oo

i '.';pregrammmg Dete1m1ne the 0pt1ma1 sub stlucture and wrlte an

-algonthm SR : RS (10)

Prove that any algonthm that SOltS by companson 1equnes Q

O

(i) . Write the Huffman code algonthm and derive its time eomplex1ty
- ' ' G+2)

(ii) Generate the Huffman code for the following data comprising of

alphabet and their frequency. A _ - (®)

alb l,¢: 2ci 3,e:5,f:8,g: 13h 21
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)

RO

(i)

_.(nlgn) tlme N I (5) o

_ “Or _ :
The longest common subsequénce (LCS) is the problem- of finding

the longest subsequence that is present in the given two sequences

in the same order but not necessanly contiguously. Write an
algorithm using dynamic programming that determines the LCS of
two strings, ‘¢’ and ‘y’ and returns the string 2. . - 0.
Prove that any algorithm that searches need te necessarily do Q
(lg n) compausons _ . (5)

5 80097




