UPEI MCS3320 Winter 2026 Cezar Câmpeanu 1

Assignment #3 Date Due: March 27, 2026

Total: 100 marks

1. (10 marks each, 35 maximum) Describe in English, as simple as possible, the languages generated by the following regular expressions: (a) b^∗bb^∗(a^2 + a^∗ + a + ε)^∗b^∗bb^∗ (b) a(a^∗ + ε)^∗aa^∗a(a^∗ + b)^∗ (c) (ba)^∗ba(ε + b) + ab(ab)^∗a + ab(ab)^∗ε (d) b^∗ab^∗(b^∗ab^∗b^∗b^∗ab^∗ab^∗ab^∗)^∗.

2. (10 marks each, 35 marks maximum) Prove that the following languages are regular languages:

(a) L = {a^nb^ma^{kn} | n ≤ 1, m ≥ 1, k ≥ 2} (b) L = {a^n | n ≠ 2, and n ≢ 2( mod 5)} (c) L = {a^nba^k | n ≥ 6, k < 4} ∪ {c^kab^m | m ≥ 3, k < 2} (d) Assume L_1 ⊆ {a, b}^∗ is a regular language and define L = {wcv ∈ {a, b, c}^∗ | (2|w|_a + |v|_b) ≡ 3 mod 5, w, v ∈ L_1}, 3. (25 marks maximum) Are the following languages regular or not?

(a) (10 marks) {a^nb^la^m | |n − m| ≤ 2, l > 3}.

(b) (20 marks) What if L_1 ⊆ {a, b, c}^∗ and

L = {wcv ∈ {a, b, c}^∗ | (3|w|_a = 2|v|_b) w, v ∈ L_1 ∩ {a, b}^∗}. Discussion on L_1. 4. (10 marks each, 25 marks maximum) Prove that the following languages are not regular:

(a) {c^mb^{2n}a^nc^k | n > 0, m, k ≥ 0} (b) {cca^nb^{n−k+2}a^kc^k | n > 0, n > k > 2} (c) L = {c^ma^nb^lcc | n ≠ l + 1, m > 2}