JHU-CTY Theory of Computation (TCOM) Lancaster 2007 ~ Instructors Kayla Jacobs & Adam Groce


Regular Expressions Problems
* (1) Express Me!
(From Michael Sipser, Introduction to the Theory of Computation, 2nd ed., Problem 1.20)

For each of the following languages described by regular expressions, give two strings that are members and two strings that are not members. Assume the alphabet Σ = {a, b} for all parts.

	Regular expression
	Strings in the language
	Strings not in the language

	a) a* b* 
	1.

2.
	1.

2.

	b) a (ba)* b
	1.

2.
	1.

2.

	c) a* U b*
	1.

2.
	1.

2.

	d) (aaa)*
	1.

2.
	1.

2.

	e) Σ* a Σ* b Σ* a Σ*
	1.

2.
	1.

2.

	f) aba U bab
	1.

2.
	1.

2.

	g) (ε U a) b
	1.

2.
	1.

2.

	h) (a U ba U bb) Σ*
	1.

2.
	1.

2.


* (2) Express Me: The Sequel
(From Michael Sipser, Introduction to the Theory of Computation, 2nd ed., Problem 1.18)

Give regular expressions describing the following languages. Assume the alphabet Σ = {0, 1} for all parts. Suggestion: first write down a couple of strings in the language and a couple not in the language, to help you get a feel for the pattern.
a) {w | w contains the substring 0101}

b) {w | w does not contain 100 as a substring}
c) {w | w starts with 0 and has odd length, or starts with 1 and has even length}

d) {w | the length of w is at most 5}

e) {w | w contains at least one 0 and at most one 1}

*** (3) Reversing Strings
(From Michael Sipser, Introduction to the Theory of Computation, 2nd ed., Problem 1.31.)
Let’s say you have a string w = w1w2w3…wn-1wn (where w1, w2, etc. are all single characters in some alphabet). Call the reverse of w, written wR, the string w with all its characters in reverse order: wR = wnwn-1…w3w2w1. For a language L, let LR = {wR | w [image: image1.png]


 L}.

Prove that if L is regular, then LR is regular too. (Recall that a regular language is a language recognizable by some DFA.)

*** (4) Repeating Characters

(From Michael Sipser, Introduction to the Theory of Computation, 2nd ed., Problem 1.36.)
Let Bn = {ak | k is a multiple of n and n is a positive integer}.

Prove that for all values of n, the language Bn is regular.

(Hint: Try proving this for some small values of n, like 2 and 3 and 4, to get a feel for the pattern. Remember that ak means k consecutive a’s.)
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