
CompSci 162
Spring 2023 Lecture 6:

Closures and Infinite Regular
Languages



2 Questions 28 and 29

How to tell if regular language L is infinite?



3 Determining a regular language is infinite

▶ Eliminate states not reachable from start
▶ Eliminate states that cannot reach an accept
▶ Test if what is left has a cycle



4 Qs 30 & 31: The Pumping Lemma

For every regular language L
▶ There is an n ∈ N such that

▶ for every string w ∈ L with |w | ≥ n
We can write w = xyz such that:

1. |xy | ≤ n
2. |y | > 0
3. For all i ≥ 0, xy iz ∈ L

{anbn | n ≥ 1, n ∈ N} is not regular.



5 Applying the pumping lemma

{anbn | n ≥ 1, n ∈ N} is not regular.



6 Supplemental #1

L1 = {ww |w ∈ {a, b}∗}



7 Supplemental #2

L2 = {an2|n ≥ 0}



8 Supplemental #3

L3 = {aibk |i > k}


