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Lecture 1 October 9, 2026

Selected Solutions
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(b) We first construct DFAs M1 and M2 for the sets {x ∈ {a, b}∗ | #a(x) is odd} and {x ∈ {a, b}∗ |
#b(x) is a multiple of three}:
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We then use the product construction to obtain a DFA for L(M1) ∩ L(M2):

a b

→ (1, 1) (2, 1) (1, 2)

(1, 2) (2, 2) (1, 3)

(2, 1)F (1, 1) (2, 2)

(2, 2) (1, 2) (2, 3)

(1, 3) (2, 3) (1, 1)

(2, 3) (1, 3) (2, 1)

4 (a) We adapt the product construction on slide 26: Let A = L(M1) for the DFA M1 = (Q1,Σ, δ1, s1, F1)
and B = L(M2) for the DFA M2 = (Q2,Σ, δ2, s2, F2). We have A − B = L(M3) for the DFA
M3 = (Q3,Σ, δ3, s3, F3) with

• Q3 = Q1 ×Q2,

• F3 = F1 × (Q2 − F2),

• s3 = (s1, s2),

• δ3((p, q), a) = (δ1(p, a), δ2(q, a)) for all p ∈ Q1, q ∈ Q2 and a ∈ Σ.

Alternatively we can use the fact that A − B = A ∩ ∼B together with the closure properties given
on slides.

https://cl-teaching.uibk.ac.at/26w/al/slides/01x1.pdf#page=26


(b) Using the construction above we obtain the DFA M :

a b

→ (1, 1) (1, 2) (2, 3)

(1, 2) (1, 3) (2, 1)

(1, 3) (1, 2) (2, 1)

(2, 1)F (1, 2) (2, 3)

(2, 2) (1, 3) (2, 1)

(2, 3)F (1, 2) (2, 1)


