CSE/T/325A/2018
B.C.S.E 3" Year 2™ Semester Examination 2018
DESIGN AND ANALYSIS OF ALGORITHMS

Time: Three hours Full Marks: 100
Answer Question #1 and any four from the rest, all having the same value

1. Draw a line from each of the three functions in the centre to the best big £ value
on the left and the best big O on the right:

Q(1 / n) O(1/n)
Q(1) o(1)
Q(log log n) O(log log n)
Q(log® n) O(log’ n)
Q(n'"?) O(n'?)
Q(n /logn) 1/ (logn) O(n / log n)
Q(n) 7n® 3n+2 O(n)
Q(nI.OUOOI) 3n O(nl.ﬂ[)ﬂ[)l)
Qn*/ log® n) O(n? / log’ n)
Q(n*/ log n) O(n® / log n)

Q(n?) O(n)
Q) om™)
Q2" Of.2")

2. Design a randomized algorithm and then give an analysis for identifyingn/ 2
repeated elements in an array which has another n /2 distinct elements other than
the repeated clements.

3. Design and analyze the KMP algorithm for string matching,

4. Prove that the following algorithm for the addition of natural numbers is correct:
add(y, z) {

x=0c=0;d=1;

while (y > 0)v(z>0)V(c>0){
a=ymod2;b=2zmod?2;
ifa @b @c thenx =x+d;
¢c=(@Ab)V(bAc)V(cAa);d=2d;y = ly/2];z = |2/2];
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return x;
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. Design and analyze a dynamic programming solution for the matrix-chain
multiplication problem.

. How does a randomized input significantly improve the performance of
quicksort? Give a detailed study.




