
Algorithm analysis, asymptotic notation

September 25, 2014

Homework 1

Due Date: Thursday, 2 October 2014 by end of lecture

General comments:

• Whenever we ask you to design an algorithm, we always want to see three things: a description of the
algorithm, a run-time analysis, and an explanation/proof that the algorithm does what you claim it
does. Describe your algorithm in precise English with optional pseudocode. Do not submit C or Java
code!

• No need to re-prove anything that was proven in the lecture - you can refer to the lecture slides instead.

• The points for extra credit questions will be calculated separately. Students with many extra credit
points will get their grade bumped up if they are on the boundary.

• Please submit each problem on its own separate page each with your name and SUNet id so that we
can promptly grade and return your homework.

Problem 1-1. (25pts) True/False (no justification necessary): Can you say that the function f(n) =

2
√

logn is:
O(n)? O(n2)? O(log n)? o(n)? o(log n)? Ω(n)? Ω(1)? Ω(log n) ? ω(n)? ω(1)? Θ(n)? Θ(n2)? Θ(log n)?

Problem 1-2. (25pts) Given an array A of n elements, you need to produce a two-dimensional (n by n

square) array B where B[i, j] =
∑j

k=i A[k].

1.(10pts) What is the tight asymptotic bound on the running time of the (brute-force) algorithm that
computes B by using the above formula ?

2.(15pts) Describe an algorithm that is asymptotically faster, i.e. its running time is small-oh of the
running time of the brute-force algorithm. As always, show why your algorithm is correct and explain
its runtime.

Problem 1-3. (25pts) Describe (in precise, unambiguous English) an algorithm which takes two un-
ordered sets as input: set A, with n elements and set B, with m elements and returns the intersection of the
these two sets. Assume that the sets are given to you in 2 arrays, each element represented by an integer,
with different integers representing different elements. ”Unordered” in this context means that the integers
in the arrays are not necessarily in sorted order. Do not use hashing. [The brute-force O(mn) algorithm will
get no points.] What can you say about the asymptotic running time of your algorithm ? As always, prove
correctness and runtime and state any assumptions you make about the data structures you use. How will
your algorithm and the asymptotic behavior change (if at all) if the input is given to you as 2 linked lists ?
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Problem 1-4. (25pts) Let f(n) and g(n) be non-negative functions. Using the the formal definition of
Θ(), prove that max(f(n), g(n)) = Θ(f(n) + g(n)).

Problem 1-5. (Extra Credit) Given a sorted array of n numbers, describe a Θ(n)-algorithm that,
given another number x, determines whether or not there exist two elements in the input array whose sum
is exactly x. Do not use hashing.
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