
CS 520

Spring 2022

Homework #1

Due on Canvas 11:59 PM Friday, February 11, 2022

Rules for Homework.

i. You may discuss these problems with others, but what you write must be yours
and yours alone. Use of any sources other than class notes and recommended
texts must be accompanied by a citation.

ii. Please justify any assertions you make.

iii. Understand that you will be graded on correctness and clarity.

1. Here, A,B, etc. denote sets.

a) Using the definitions, show that if A ⊆ B, then A ∩B = A.

b) Note that ∅ ⊆ A for any A, so ∅ ∩A = ∅. Use this to show that the empty set is
unique. That is, if ∅′ also satisfies so ∅′ ∩A = ∅′ for any A, then ∅′ = ∅.

Comment: This illustrates the idea that sets are solely determined by their mem-
bers. Thus (despite what you’d think) the set consisting of the current king of
France and the set consisting of the current czar of Russia are identical.

2. In class we defined the reversal of a string using subscripts. This can also be defined
using recursion:

ǫR = ǫ, and if a is a symbol, (ax)R = xRa.

a) Using the definition above, prove by induction that (xa)R = axR. (No subscripts
allowed.)

b) Prove (again by induction) that (xR)R = x. (We say that the reversal operation
is idempotent.)

c) Similarly show that (xy)R = yRxR.

3. In this problem L,M,N, . . . denote languages.

a) Show that (L ∪M)N = LN ∪MN . Formulate and prove a similar distributive
law that works on the left.

b) In ordinary algebra, (L + M) − M = L. Does the corresponding statement,
(L ∪M)−M = L, hold for languages? Give a proof or counterexample.

c) A positive integer n is a perfect power if there are integers a, b ≥ 2 making n = ab.
Let L = {an : n is a perfect power }. Give a simple English language description
for L∗, and use that to write a regular expression for it.



4. Give regular expressions for the following languages:

a) The set of Hollywood movie titles

Alien,Aliens,Alien3,Alien4, . . . .

b) The set of possible football scores for one team. (What you need to know about
football: a team can score 2,3, or 6 points at a time. Having scored 6 points, the
team can immediately score an additional 1 or 2 points.) Use unary notation.

Comment: This can be done for decimal notation, but the expression is much
more intricate.

c) The set of strings of 0’s and 1’s, with no instance of 01 or 10.

d) The set of strings of 0’s and 1’s, with no instance of 10.


