KUMARAGURU

character is life

Register Number: .............
B.E DEGREE EXAMINATIONS: MAY 2015
(Regulation 2013)
Fourth Semester
COMPUTER SCIENCE AND ENGINEERING
U13CST401: Design and Analysis of Algorithms

Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1 =10 Marks)
1. Sequence the following in the increasing ordeimee complexity:
1. Nlogn
2. N2
3. Logn
4. 2™n
a) 4,321 b) 1,2,4,3
c) 3,124 d 1324
2. The time complexity of the following program segnt is
for(i=n; i>1; i=i/2)

{
printf(*KCT")
}
3. Match the following:
A. Matrix Multiplication 1. T(m T(n-1) + 10
B. Merge sort worst case 2. Ofn"2
C. Recurrence relation 3. HN)(n/2) +1
D. Divide and conquer 4. (dg h)
a) A-4,B-2,C-1,D-3 b) A-2,B-4,C-3,D-1
c) A-2,B-3,C-1,D-4 d A-2,B-4,C-1,D-3

4. The average case efficiency of Brute forcengtmatching algorithm is ------------------—--—-
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10.

11.
12.
13.
14.

15.
16.

Find the time complexity of the following reciwes algorithm:
Test(A[1..n], B[1..n], C[1..n])

if n=0 then return;

Fori:= 1tondo

C[1] := A[1] * BJi];

call Test(A[2..n], B[2..n], C[2..n]);
a) n"2 b) log(n)
c) nlog(n) d n

algorithm is used to find Transitivesdre of an undirected graph.

Which one of the following is asymptotic lowesumnd?
a) BigO b) Omega
c) Theta d) Smallo
The best value of the objective function isexhll

Match the following:

A. Table filling 1.HuffmanoGe

B. Compression Ratio 2. Divide and carqu

C. 8-Queen 3. Dynamiodgtamming

D. Binary search 4. Back Tiagk
a) A-3,B-1,C-2, D-4 b) A-3,B-1,C-4, D-2
c) A-3,B-2,C-4,D-1 d A4B-1,C-2D-3

The maximum number of binary search treesaaatbe constructed with modes A, B and C

is

PART B (10x 2=20Marks)
(Not morethan 40 words)

Write an algorithm with the time complexity©{ n”3)
Define Big O notation.
Solve the recurrence relation x(n) = x(n-1)3+#dr n>1, x(1) =0.
Consider the following recursive algorithm:
Q(n)
If n=1return 1
else return Q(n-1) + 2* ( n-1)
Find the recurrence relation for the function valaed find the functionality of this function
What do we do in divide and conquer technidsi&®e the special features of this technique

State the available variations in decreasecanduer technique
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17.
18.
19.
20.

Distinguish Between Divide and Conquer Techaignd dynamic programming.
What are different solutions achieved by adlige techniques?

Generate all permutations of (1,2,3) by backiray.

What are the extra items needed for Branchbandd compared to back tracking?

PART C (5x14=70Marks)
(Not mor e than 400 wor ds)

Q.No. 21 isCompulsory

21.

22.

23.

a) (i) Write all pairs shortest path algorittorfind the shortest path. Trace the
graph with the following adjacency matrix (with \ght). If no edge exists

between the nodes, then the weighbis

Node O | Nodel | Node2 Node[3 Node4 Node
Node O | « 5 0 20 40 0
Node 1 | 0 10 15 0 o
Node 2 | «© 0 0 90 0 0
Node 3 | « 0 0 0 50 0
Node 4 | 0 0 0 0 35
Node 5 | « 0 25 30 ' o

(10)

(i) Write a note on N — Queen’s problem. How lacacking technique is(4)

applied to find the solution?

a) (i) Explain any two recursive algorithms amdlyze the time efficiency.
(i) Explain any two important problem types.
(OR)
b) (i) Explain the analysis frame work with apprage example

(i)  Write a note on Algorithm visualization.

a) (i) Apply Brute force method to find the stringatching.

(10)
(4)

(8)
(6)

(7)

(i) Define decrease and conquer technique. Ex@ay one algorithm with an(7)

example. Analyze the time complexity.
(OR)

b) Consider an ant in an N*N maze in which sonwiscare marked

‘prohibited’, i.e., the ant can't enter these celighe ant starts from the top-

left cell and needs to go to the bottom -right,ablén give an asymptotically
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24. a)

b)

25. a)

b)

optimal algorithm for the ant to identify the shest path, assuming that such
a path exists. Assume that the ant can move irobtiee four directions: Up,

Down, Left and Right. Apply an appropriate desigohnique.

Apply dynamic programming to the followimgtance of Knapsack
Problem. Find the optimal solution for the givenldem. Knapsack

Capacity W=6

Item | Weight | Value
1 3 $25
2 2 $20
3 1 $15
4 4 $40
5 5 $50

(OR)

Explain the Huffman’s Algorithm. Construct theiffman’s tree for the

following data and obtain its Huffman’s Code Chéeac

Character A B C| D -

Probability | 0.4 | 0.1 0.2 0.15 0.1%
i. Encode the text ABACCABBD using the above question.

ii. Decode the text whose encoding is 10010D0in the code of

question

Explain backtracking technique. Apply thechnique to the following
instance of the subset-sum problem: S = {1, 2,&,4, and d=10.
(OR)
Explain assignment problem and Find the ogtimalution for the
assignment problem given below.
JOB1 JOB2 JOB3 JOB4
PERSON a 6 7 8 6

PERSON b 10 7 2 4
PERSON c 12 9 6 1
PERSON d 2 6 5 10
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