COMSC 312 Spring 2026

Homework 3: Algorithm Analysis II

You may work in groups, but you must write solutions yourself. List your
collaborators at the top of your submission. As the semester progresses, when
you are asked to design an algorithm, you will need to provide: (a) either
pseudocode or a precise English description of the algorithm, (b) an explanation
of the intuition for the algorithm, (c) a proof of correctness, (d) the running
time of your algorithm and (e) justification for your running time analysis.

Instructions for submission: Submit your homework as a single PDF file to
the course Gradescope page. Either scan your legible handwritten solutions or
type them up in BTEX.

Problem 1. Suppose T'(n) is the worst case running time of an algorithm on
an input of size n, and we know that T'(n) is O(n?) and Q(n?). For each of the
following statements, determine whether it must be true, must be false, or could
be either true or false. Give a brief justification for each.

(a) T(n) is O(n2).

(b) T(n) is ©(n?)

(c) T(n) is Q(n).

(d) T(n) is ©(n).
(e) T(n) is O(n).

(f) T(n) is ©(n?logn)
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Problem 2. Consider the following algorithm where f(A,7,7) is an unknown
algorithm that takes an array A and two indices ¢ and j and returns a number.

Algorithm 1 Mystery Algorithm
n <+ |A|
sum < 0
: fori=1tondo
for j =1ton do
sum <« sum + f(A,1,5)

A .

(a) Without knowing anything about f, what can we say about the running
time of the Mystery Algorithm in terms of n? Justify your answer.

(b) Suppose we know that f runs in O(1) time. What is the running time of
the Mystery Algorithm in this case? Justify your answer.

(c) Suppose we know that f runs in O(n?) time. What is the running time of
the Mystery Algorithm in this case? Justify your answer.

(d) Suppose we know that f runs in ©(n?) time. What is the running time of
the Mystery Algorithm in this case? Justify your answer.



