
Assignment 2

CS 350
Due: October 16, 2019

Your solutions must be typed (preferably typeset in LATEX) and submitted as a
hard-copy at the beginning of class on the day its due. The answers that you
provide should clearly demonstrate that you understand the assignment and
should provide enough information to clearly explain your solution to a peer.

When asked to provide an algorithm you need to give well formatted pseudocode
and a description of how your code solves the problem.

Problem 1

(a) Design a recursive algorithm for computing 2n for any non-negative integer n that is based
on the formula: 2n = 2n−1 + 2n−1.

(b) Set up a recurrence relation for the number of additions made by the algorithm and solve
it. Show your work.

(c) Is it a good algorithm for solving this problem? Describe a better approach.

Problem 2 The following pseudocode is a modification of the Power algorithm we analyzed in
lecture.

ModifiedPower(x, p)

1 if p = 0
2 return 1
3 if p = 1
4 return x
5 if p is even
6 return ModifiedPower(x, p2) ×ModifiedPower(x, p2)
7 return ModifiedPower(x, p2) ×ModifiedPower(x, p2) × x

(a) Identify the basic operation of this algorithm and give a recurrence relation describing the
number of basic operations performed as a function of p.

(b) Find a closed form for your recurrence relation.
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