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Max. Time:3 hours Max. Marks: 60

Instructions: 1. This Question paper has two secLions. Attenipt each section in separate ansr",erbook.
2. Figure to the right indicates full marks.
3. Be precise and to the point in answering the descriptive questions.

SECTION _ I

Q - 1 (a) Explain empirical and theoretical approach for estimating time complexity. t21

(b) Show that f(n) : (n + a)b: O( nb) l4l

(c) Answer the followings: t4l
l. Prove that f(n) : 9n2 + 7n + 13 # O(n3)

2. Define the asymptotic notation, which is used to represent the upper boundary for the
growth offunctions.

OR

Q - I (a) What is loose bound and incorrect bound? Explain in the context of asymptotic notation. tzl

(b) Express the complexities of the foilowing functions using theta (O) notation. identify t41
necessary values ofconstants and no.

1 . (n )  - s3  -2n2  2 .  f (n ) :n2+  n  l ogn

(c) Answer the followings:
1. Define big- O notation. Explain it with the help of graph.
2. Show that f(n) = 2n * n2l O(n2;

Q-2 (a )So Ive the recu r rence :T (n ) -2T (n )= (n+5 )3n
/ n \

(b) Apply Master method on the recurrence: T(n) = Z f (|) + vA

(c) Soh,e the recurence using change of variable method: T(n) = S f (i) + n

OR

Q - 2 (a) Solve the following recumence and express the time complexity using theta notation : [3]
(  o  , i f n : o

T (n )= {  3  , i f n : 1
l.i6 rCn - 1) + T(n - 2), otherwise

Write the recun'ence relations$ip of quick sort fcrr bcst cusc uncl
thcm and represent the time complexity using theta notation.

Solve using recurrence tree method: T(n) = t (l) * t (?) * 
"

What is space complexity? Discuss various factors affecting it.

If algorithms A and B have complexity O(n2) and O(nt)
algoritlm is bottor and ivh1,f

t4l

I4l
I2l

I4l

(b) worst casc. Solvc cach of t4J

t3l

I2l
respectively then which IZI

(c)

Q-3  (a )

(b)
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(d)

(e)

(c) Find out tire step ccunt for the following function using tabular methc'c

void ABC{ int  n )

I  i c r t  i r r  j= ' l :  i '=  ; r :  i . . ' ' )

i  i o L  i i n l l = i ; J  " = : ' n ;  )

{ Print("%d"j);t t',=j'it

i
)

I
List all the different possible solutions to the recurrence: T(n):3 T(n-1) - n in. \\'rite the t2]

general solution to ihe above reculrence' Do not find any constants'

Illustrate the solution of min-max problem for the affay {10,2,8, 5} using divide & tzl

conquer approach.

SECTION _ II

Explain the general concept of Divide and Conquer Method' Show how the problem of I3l

merge sort can be solved using it'

Discuss the divide and conquer approach to multiply two integer numbers' Also discuss [4]

time complexitY of it'

write and discuss the general characteristics of the problems solvable by greedy approach' I3I

OR

Discuss the divide & conquer approach to implement binary search algorithm' 13]

What is an inversion in an anay? Discuss D&C approach to find the total number of t4l

inversions in an anaY. -i

\I&ich different criteria can be chcsen for the selection function to solve the fractional I3I

knap-sackproblemusingthegreedyalgorithm?Explainwithexample'

Find the shortest path from A to all other nodes in the following qtlplTing Bellman-Ford t3l

aleorithm. Relax ihe edges in the following order: AB, AC, BD, BC, CB, CD and DC'

Q-4 (a )

(b)

(c)

Q-4  (a )

(b)

/n\
\v,/

Q-s(a)

,

(b)

(c)

How clivide & conquer differ with Dynamic Programming? Solve binomial coetl-rcient

problem using dynamic programming.

Solve the 4-queen problem using baoktraoking strategy'

OR

What is Minimum Spanning Tree? List out two different methods to find MST from the

given tree. How they differ in working?

14l

l3l

l3lQ-s(n)
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l /
ib) Solve the 0/1 knapsack problern using dynaniic piagramming. Let \\1;: {1,2,4,7} and Vi : i4I

{2,?,7,12}. The capacity'of knapsack is i0. \trrrite the necessai},'equaticns to solrre the
problct: ' : .

i r  j  : ' l  j ' .  c  l l ; f  l s s i g i l ,gi l ; rei l i ; ' , ; 'cblen f i :  i l ; :  fc l icr , ,  i i tg ; , ' ;s l  nair t>; ro assist i - i rb ' ' , r i3 peis, :ns. L- lse i3l;  r l  t , r . l ' . c  t r ; e : ! , - i , r r i e n r  : ' , r o h l . r r n  i - , t l ; i , :  { . : l i , ' , , ,  i r : -  -  S .  L S l l ' l l :  i { J  I  : :  : ! : t  I

branch & bound strateg)'.

ibb l i6b2 JODS

Pe rson 1 1
'f

Person2 2
Person3 2 5 4

Q - 6 (a) What is class-P and class-NP problem? Explain with example. I2l

(b) What is making change problem? Write an algorithm to solve it using greedy approach. t3l

(c) Soh,e the matrix chain multiplication using dynamic programming: I5l
A1 :3x4  A2 :4x2  A3  2x3  A4 :3x6  A .5 :6x5

---- END OF PAPER -.-..
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