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Question 1. Over the alphabet Σ = {𝑎, 𝑏, 𝑐}, design a DFA that accepts all strings that
start and end with the same symbol.

Question 2. Over the alphabet Σ = {𝑥, 𝑦, 𝑧}, design a DFA that accepts all strings that
do not contain any repeated consecutive characters.

Question 3. Over the alphabet Σ = {0, 1}, design a DFA that accepts strings containing
exactly two 0s.
Question 4. Over the alphabet Σ = {0, 1}, design a DFA that accepts all non-empty
binary strings which, when interpreted as a number, are divisible by 4.
Question 5. Over the alphabet Σ = {𝑎, 𝑏}, design a DFA that accepts strings that contain
at least two ‘a’s AND at most one ‘b’.

Question 6. Over Σ = {𝑎, 𝑏}, let the value of a string be calculated by (2 * number of
‘a’s) + (number of ‘b’s). Design a DFA that accepts all strings whose value is a multiple
of 4.

Question 7. Over the alphabet Σ = {0, 1}, design a NFA that accepts all non-empty
binary strings which, when interpreted as a number, are divisible by 4.
Question 8. Over the alphabet Σ = {𝑎, 𝑏, 𝑐}, design an NFA that accepts strings that
are missing at least one character of Σ.

Question 9. Over the alphabet Σ = {𝑎, 𝑏}, design an NFA that accepts all strings that
either start with the substring 𝑎𝑏 or end with the substring 𝑏𝑎.
Question 10. Over Σ = {0, 1}, design an NFA that accepts any string containing either
the substring 000 or the substring 111.
Question 11. Design an NFA for the language over Σ = {𝑎, 𝑏, 𝑐} that accepts strings
consisting of zero or more 𝑎’s, followed by zero or more 𝑏’s, followed by zero or more 𝑐’s.
Question 12. Over the alphabet Σ = {𝑥, 𝑦, 𝑧}, design an NFA that accepts strings where
every 𝑥 is eventually followed by a 𝑦 at some point later in the string.

Question 13. Consider a regular language 𝐿 and its DFA 𝐴 = {𝑄, Σ, 𝛿, 𝑞0, 𝐹}. How
would you design a DFA 𝐵 that accepts 𝐾 = {𝑤 | reverse(𝑤) ∈ 𝐿}? Can you design an
NFA instead?

Question 14. Consider the alphabet Σ = {𝑎, 𝑏} and the language 𝐿 = {𝑤 ∣ 𝑤 has more 𝑎s than 𝑏s}.
Can you design a DFA/NFA for this language?
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