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1 (a) What is Algorithm? What are the characteristics of algorithm? Explain the algorithm [6] |COl| L2
design process with flow chart?
[4] |CO2| L4

An algorithm is a set of steps of operations to solve a problem
performing calculation, data processing, and automated reasoning
tasks. An algorithm is an efficient method that can be expressed
within finite amount of time and space.

A sequence of steps one typically goes through in designing and analyzing an

algorithm
i b ¥
(b) Understand the problem
Decide on: 1) computational means
—

2) Exact vs. approximate solving
3) Algorithm design technique

% ' /
Design the algorithm

Prove the correctness

v

Analyze the algorithm

v

Code the algorithm

3

T1(n)=0(g1(n)) And T2(n)=0(g2(n)) Prove that T1(n)+T2(n)=0(Max(g1(n),g2(n)))




3) I el{n) & Olglim) and 2(n) € Ofg2(n)), then prove that t1(n) + £2(n) € Olmax{gl(n), g2(n}})
For any four arbitrary real numbers, 3, by, a3 and ba such that a; <b; and a) <by,
Webave ay ~a: € 2maxf by, bz }
Since g{ﬂ) £ Oig;(n)). then there exists some constant ¢ and non-negative integer n; such that
tin) = oy giln) forallnzng
Since t () £O(g; (). then there exists some constant ¢; and non-negative integer o3 such that
() Sexg: (n) forall nzng
Letes = max{ c1, 2} and nr.m{m;-ﬂﬂ
)+t () So gla) - e gla)
Scsgln) + e3 g2 (n)
=caf ) T g2 ()}
= 2esmax{ giln). g (m)}

Hence, ty(n) + t2(n) €O(max{ g:(n), g2 (0)}, with the constants ¢ and np required by the O
definition being 2 ¢ = 2 max{ e, c2} and max{aj, o} respectively.

2 (a) Explain the three asymptotic notations, Big Oh, Big Omega and Big Theta notations with

example

[10]
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3 (a) Discuss the ‘“Tower of Hanoi’ problem and write a recursive algorithm to solve it.
Mathematically analyze the Tower of Hanoi problem and find its complexity.

[10]
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4 . .
(a) Explain the general plan for mathematical analysis of non-recursive function with
example?

[10]
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5(a) Explain Masters theorem. Prove that
i) T (n)=16T (w/4)+ n=6(n%)
i) T (n)=3T 1n/2)+n>=6(n)
iii) T (n) =3T (0/3) + V n=0(n)
iv) T (n)=4T (/2) + n’= 0(n’logn)

b Write the algorithm for sequential search, obtain the time complexity of this algorithm for
(b) Successful and unsuccessful search in the worst case and best case.

[2+4]

[4]
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6 (a)

(b)

7 (a)

Prove if following equalities are correct or incorrect

i) 6n*-5=0(n”) clg(n)<f(n)<c2g(n)

ii) 2n* + 8=0(n)fail

iii) 120n + 5 =Q(n” ™

Explain the concept of divide and conquer strategy along with its general recurrence
equation.

This paradigm, divide-and-conquer, breaks a problem into subproblems that are similar
to the original problem, recursively solves the subproblems, and finally combines the
solutions to the subproblems to solve the original problem. Because divide-and-conquer
solves subproblems recursively, each subproblem must be smaller than the original
problem, and there must be a base case for subproblems. You should think of a divide-
and-conquer algorithm as having three parts:

Divide the problem into a number of subproblems that are smaller instances of the same
problem.

Conquer the subproblems by solving them recursively. If they are small enough, solve
the subproblems as base cases.

Combine the solutions to the subproblems into the solution for the original problem.

You can easily remember the steps of a divide-and-conquer algorithm as divide, conquer,
combine. Here's how to view one step, assuming that each divide step creates two

subproblems (though some divide-and-conquer algorithms create more than two):

solve solve

CORguer
1 subproblem subproblem

conthine

solution to
problem

Write the merge sort algorithm and explain with example. Also give the recurrence
relation of merge sort algorithm and find its time complexity.

[6] [CO2| L4
[4] |Co4|L3
[10] | CO4 | L3
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8 (a) How can you measure time complexity of algorithm for Fibonacci series using tabular]

method? Write algorithm and explain?

(5]
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(b) Explain important problem types

(5]
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