
CSE 20
Homework 8

Due: Wednesday June 1, 2016

Instructions

Homework should be done in groups of one to three people. You are free to change group
members at any time throughout the quarter. Problems should be solved together, not divided
up between partners. A single representative of your group should submit your work
through Gradescope. Submissions must be received by 11:59pm on the due date, and there
are no exceptions to this rule.

Homework solutions should be neatly written or typed and turned in through Gradescope
by 11:59pm on the due date. No late homeworks will be accepted for any reason. You will be
able to look at your scanned work before submitting it. Please ensure that your submission is
legible (neatly written and not too faint) or your homework may not be graded.

You may consult your textbook, class notes, lecture slides, instructors, TAs, and tutors for
help with homework. You should not look for answers to homework problems in other texts or
sources, including the internet. Only post about graded homework questions on Piazza if you
suspect a typo in the assignment, or if you don’t understand what the question is asking you
to do. Other questions are best addressed in office hours.

Your assignments in this class will be evaluated not only on the correctness of your answers,
but on your ability to present your ideas clearly and logically. You should always explain
how you arrived at your conclusions, using mathematically sound reasoning. Whether you use
formal proof techniques or write a more informal argument for why something is true, your
answers should always be well-supported. Your goal should be to convince the reader
that your results and methods are sound.

For questions that require pseudocode, you can follow the same format as the textbook, or you
can write pseudocode in your own style, as long as you specify what your notation means. For
example, are you using “=” to mean assignment or to check equality? You are welcome to use
any algorithm from class as a subroutine in your pseudocode.

Reading Rosen Sections 9.1, 9.5, 9.6, 4.1

Key Concepts Binary relations, reflexivity, symmetry, transitivity, antisymmetric, partial or-
der, Hasse diagram, prefix, lexicographic, equivalence relation, partition, congruence modulo m.

1. (10 points) Over the set A = {a, b, c, d, e}.

(a) Define a relation R2 on A which is an equivalence relation that has exactly three equivalence classes.

(b) Define a relation R3 on A which is reflexive but not transitive.

2. (10 points) Prove that if R,S are binary relations on a set A, then if either R or S is antisymmetric,
then so is R ∩ S.



3. (10 points) Show that the relation R consisting of all pairs (x, y) such that x and y are bit strings of
length three or more that agree in their first three bits is an equivalence relation on the set of all bits strings
of length three or more. Then, identify the equivalence classes for this equivalence relation. Explain your
answers.
(variant of Rosen p. 615 # 12)

4. (10 points) Compute the last digit of (6012016)20. Justify your answer using modular arithmetic; do
not simply plug in the numbers into a calculator.

5. (10 points)

(a) For every positive integer n, prove that if n is not divisible by 3, then n2 mod 3 = 1.

(b) For every positive integer n, prove that if n is odd, then n2 mod 8 = 1.


