CSE 322 Spring 2004

Homework Assignment # 1

Due Date: Friday, April 9 (at the beginning of class)
Note: N = set of natural numbers={1, 2, 3, ...}, Z=set of integers={...,-1,0, 1, ...}

1. (15 points) Write formal descriptions of the following sets:
Examples. Set containing 1, 10, 100 = {1, 10, 100}
Set containing all even integers={n|n=2m for somem O Z}

a Theset containing all integers that are greater than —5 and less than 0

b. The set containing all natural numbers that are greater than —5 and less
than O

c. Theset containing all integers that are odd and divisible by 3

d. Theset containing al strings (over ~ = {0,1}) that do not contain 111 asa
substring

e. Theset containing al strings (over ~ = {0,1}) of odd length whose middie
symbol isO

2. (20 points) Let A ={n|nisaprimenumber and 10<n< 20} andletB={n|n=
2m-1 for somemO N and 5 <m < 10}.
a Which of the following 4 statements iS/are true:
i. ADOB
ii. BOA
ii. AnB#0O
iv. AOB={n|n=2m+1for somem N and5< m < 10}
v. (B—A)={1519} (Recdl thedefinition of “—" for sets discussed
in classin the proof example for set equality)
b. What isthe complement of ACIB? (Write aformal description in the form:
{n]... }. Take complement with respect to N)
c. WhatisA x B?(List al the elements)
d. IsA xB =B x A? Why/Why not?
e. What isthe power set of AnB (i.e. 2*"®)? (List all the elements)

3. (15 points) Let A, B, and C be any three sets. Prove or disprove:
A-BnC=(A-B)n(A-0C)

4. (20 points) Prove that for any two integers x and y, Xy is odd if and only if both x
and y are odd.

5. (30 points) Prove the following:
a Forany two stringsx andy in Z*, (xy)® = y*x® (Hint: Useinduction on
the length of y).
b. For any stringx in =* and any k = 0, (x*)R = (x®)¥ (Hint: Useinduction
on k).



