
1. Consider the language

    Aₖ = {w ∈ {0,1}* | The last k positions in w have at least one 1}.

(a)  Prove that any DFA accepting Aₖ must have at least k + 1 states.
(b)  Design a DFA with k + 1 states for Aₖ.





2.  Let Eₖ = { w ∈ {0,1}* | the last k positions of w contain exactly one 1 }. Prove/Disprove: Any DFA for Eₖ
     contains at least 2ᵏ states.



3. Prove that the minimal NFA for a regular language is not necessarily unique.



4. Consider the DFA with Σ = {0,1}, Q = {0, 1, 2, 3, 4}, s = 0, F = {0}, and δ(q,a) = (q²+a) mod 5. Minimize
    the DFA using the algorithm disscussed in the class.



L

5. Consider the regular language L = ℒ(a*b*+b*a*) over {a,b}. Design the minimal DFA for L. From this
    DFA, identify the equivalence classes of ≡   .



6. Use the Myhill–Nerode theorem to prove that the language

    EQ = { w ∈ {a,b}*  |  #a(w) = #b(w) }

is not regular.



7. Use the Myhill–Nerode theorem to prove that the language

    { w ∈ {a,b}*  |  #a(w) – #b(w) is a multiple of 5 }

is regular.




