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PART A
Answer aII questions, each carries3 marks.

Find the time complexity of the given program segment.

for (int i: l; i <: n; i++1 1

for (int j : i-i; j .: n; j+-+) {

.';. code i i

Discuss the best case and worst case complexrty of linear search algorithm.

Create a red-black rree with elements 3,21,32 and l5 into an empty tree.

Soive the recurrence equation using master theorem.

T(n):3T1nt21*yf

PART B
Answer any two full questions, each carcies9 ilsrks.

Find the tinne co*:p!exit1,'cf given ftnction using recursicn tree :nsthod.

T(n) : 2T(nl2) + n u.heren> I

0 otherwise

Calculate the time complexin'of the follorving pro-sram sesmenrs.

(i) for (int i:l;;iss: i+1 1

for (int j:l i'j<:i*i: j++) {

for (k:l: k<:ni2; k#) {

/icode| | |
(ii) for (int i:l; i<:n; i#) {

for (int j:l; j<:i; j+-+) {

for (k:l; k<:100; k+) {

//code) ) )

Write an algorithm for insertion sort.

insertion sort.

Calculate the worst time complexiqv
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Coastuct AVL tree wilh following nodes'
's*-

5A,20,60, 10,8, 15, 32,46,11,48

Explain the asymptotic iobtions used fit representing time complexity of a
i

(5)

(4)

(s)

(3)

ii

function.

b) Insert the following elements into a B tree with minimum degree 3-

10,20, 30,40, 50, 60, 70, 80

PART C
Answer ell questionsrese*-cflrries 3 ma**

Write the BFS traversal of given graph. Consider M as startvertex.

,/_\
,r. rtl----'. s -l-i o ;i-{ Y ,l-

,i\-/./t '\.,' /
{;,-t {cr,--:-'-'

Define *rang!1' connected componeel of a graph. Give one examp.le.

Cornpare rhc time complexirl.' of Srrassen's matrix multiplication r*.ith ordinaU

marrix multiplicaiion. Which algorirhm run faster? \\h-vi

Explaifthe desirable characteristics of problems that can be solved using dynamic

programming.

PART D
.4atl,t?r on!'*efull quatioas, each eorries 9 rr,ark*

\\'hat is m.:anr h topological sorting'.' \\'rire the algorirhm to dtr k{rrlotit3l sorting

in a directed ac1'clic 
-eraPh-

Write the topological crder of the graph G-

9

10

{3)

(3)

(3)II

r6)

(J)

12 a)

b)

.!

i,c;

i-.?'i
r-\iFj

Page 2 ol 4



eloutcsS{tzo!r2101

13 a) Fintl the minimum path from the source vertex 1 to all other nodes using Dijkstra's (5)

algorithm

b) Write an algorithm for nro-way merge sort. Calculate the time cornplexity of me,rge (4)

sort.

Find the optimal matrix chain multiplication of matrices < Al A2 A3 44 > whose i9)
dir4ensions are <i X 4>, <4 x 6>. <6 X 2> arui <? X 7> resp'ecti*-ely.

PART E

Ans*,craavfourfull quesrtaxs. each carries I0 marle*
a) Write Prim's algorithm for finding minimum cost spannins tree. t4)

b) Find the minimum cost spanning fie€ for the given graph using Prim's algorithm. (6)

16 a) For the giren set of item> and knapsack cap?Tiry : 60 ke. find tbe optimal solution (6)

for the fractironal knapsack problem makin,e use of greedy approach.

Item I Weight Value

t
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b) Gompare divide and conquer and dynamic programming approaches.

a) Explain the difficren"" b"nor.r, Prim's and Kruskal's algorithm . ''
b) , Analyse the complexities of*rim's algorithrn and Kruskal:.s algorithm.

ia) Write ttre control abstraction of backtracking approach.

b) Explain how 4 queen problems can be solved using backtracking approach.

c) Draw the state space tree of 4 queen problem-

a) A knapsack that can carry a maximum weight of 60. There are 4 items with weights

{20,30;40, ?0} and values t70.80,90, 200}. What is thsrnuirnwn value of the

items you can carry using the knapsack?

b) Find the minimum TSP tour for the given graph.

Compare-tractabie and intractable problems. Give one example to each.

Define?, NP, NP complete and NP hard problems.

With examples erplain polynomial time reducibility.
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