Formal tools for linguistics Spring 2026

TD2 - Regular languages

March 20, 2026

1. Propose complete deterministic finite state automata that recognise the following lan-
guages:

(a) [Eram 23/24] The set of words that are composed of an even number of a’s, followed
by an odd number of b’s (X = {a,b}).

(b) [Homework 23/24] The set of words on ¥* such that all ¢’s are before all b’s (if any),
the number of ¢’s is odd (thus > 1) and the number of a’s is even, and b’s can occur
only if they are not followed by a’s (X = {a, b, c}).

2. Let ¥ = {a,b}. Describe the following regular expressions in plain English and propose
deterministic finite state automata that recognise the underlying languages:

(a) (alb)*

3. Let ¥ = {a, b, c}. Give regular expressions that accept the following languages:
(a) The set of words containing at least one letter.
(b) The set of words not ending with a b.

¢) The set of words with at least a b.

)
()
(d) The set of words containing at most a b.
(e) [Homework 24/25] The set of words with even length ending with ab.
(f) [Homework 24/25] The set of words containing at least three letters and whose third-
to-last letter is an a or a c.
4. Are the following languages rational? Justify.
(a) Ly = {zu™yv"z | n € N}
(b) Ly ={a™b" | n=m (mod 3)}
(¢) Ly = {w € {a,0}" | [wla <[w|p}
(d) Ly ={w e {a,b,c}" [ (Jwla = 0) = (lwlp = 0)}
(e) Ls = {ww | w € {a,b}*}
(f) Le = {wiwsy | wy,wy € {a,b}* A |wy| = |wa|}

5. (Optional) Let ¥ = {a,b}. Construct an NFA and a DFA for the language L, = {w €
{a,b} | w_,, = a}, where w_,, denotes the nth symbol from the end. What is the minimum
number of states in any DFA recognising L,,7



