Data Structures and Algorithms Spring-Summer 2014/15

Assignment 3 Alessandro Artale, Werner Nutt,
Ognjen Savkovi¢, Francesco Sportelli

Asymptotic Complexity and Substring Matching

1. Comparison According to Asymptotic Complexity

Below you find a list of functions that could appear as functions describing the
running time of algorithms:

1. n3/2

2. 8logam
3.2.3"

4. 3-n?
5.3-2"

6. 3-n*+2-n?
7 plogaT

8. log, n™.

Order the following functions according to their asymptotic complexity. Start with
the function having the smallest asymptotic complexity and move on to the func-
tion having the next largest one. That is, write them as a sequence f1, fo, ..., fo
such that f1(n) = O(fa(n)), fo(n) = O(f3(n)), etc.

Indicate as well functions f, g that are asymptotically equivalent, that is, where
both f(n) = O(g(n)) and g(n) = O(f(n)) hold.

Hint: Consult the “Toolbox for Asymptotic Analysis” on the lab page of the course.

(8 Points)


http://www.inf.unibz.it/~nutt/Teaching/DSA1415/DSAAssignments/3-toolbox.pdf

2. Asymptotic Equalities
Prove or disprove the following statements:
a) 8n+n-logyn = 0(n)
b) (n+a)®=Q(n®) for all real numbers a, b > 0

c) n® =0O(n’)ifand only ifa = b  for all real numbers a, b > 0

(7 Points)

3. Substring Matching
Write a substring matching algorithm that satisfies the following specification:

Given two character strings, string A of length n and string B of
length m, the algorithm returns O if B is not a substring of A, and
returns the start position s of B in A if B is a substring of A.

For example, if A = “assignment” and B = “sign”, then the algorithm
should return the number 3. Develop your algorithm from first principles, by
treating strings as arrays of characters, that is, use only the methods length ()
and charAt () to access characters in a string.

Proceed as follows:

a) Write down the idea of your algorithm.

b) Develop the algorithm in pseudocode. Make sure that your algorithm is
valid for all special cases of input data.

c) Implement the algorithm in Java and test the implementation. Make sure
you cover in your tests all relevant special cases of inputs.

(15 Points)

Please, follow the “Instructions for Submitting Course Work”” on the Web page
with the assignments, when preparing your coursework.

Also, include name, student ID, code of your lab group (A, B, or C), and email
address in your submission.

Submission: Until Mon, 30 March 2015, 11:55 pm, to

dsa-submissions AT inf DOT unibz DOT it.


http://www.inf.unibz.it/~nutt/Teaching/DSA1415/DSAAssignments/instructions.pdf

