
Homework 1

Posted: February 5, 2025
Due: February 19, 2025

1. Give an example of two languages L,K over the alphabet A = {a, b}
such that LK = KL; also, give an example of two such languages where
LK ̸= KL.

2. Let A be an alphabet such that a, b, c ∈ A. Prove that there are no
words x, y, z ∈ A∗ such that xaybz = ybxcz.

3. Let x, y ∈ A∗ be two words such that xyy = yxx. Prove that x = y.

4. Let L = {a}∗{b}+. Compute x−1L for x ∈ {a, b, ab, ba}.

5. Let L = {x, y} be a language, L ⊆ {a, b}∗. Prove that if L2 has fewer
than 4 words, then there exists a word z and m,n ∈ N such that x = zm

and y = zn.

6. Let u, v be words, u, v ∈ A∗. Prove that:

(u−1L)v−1 = u−1(Lv−1).

Note that:

1. Homework must be submitted by e-mail. If your name is John Smith,
mail the file hw1-JohnSmith.pdf to Dan.Simovici@umb.edu.

2. Include the text of the problem before you write the solution.

3. Use LaTeX (the best choice is Miktex). Pay attention to grammar and
style.


