
CSE 355 HOMEWORK TWO

DUE 30 SEPTEMBER 2015, START OF CLASS

(1) Let M be the DFA with input alphabet {0, 1, 2} and transition function:

State Transition on 0 Transition on 1 Transition on 2
q0 – start, accept q2 q1 q0
q1 q2 q0 q1
q2 – accept q1 q1 q0

Using the GNFA method, produce a regular expression that describes the language rec-
ognized by M . Show each GNFA produced in the process.

(2) Let M be the NFA with transition function:

State Transition on 0 Transition on 1 Transition on ε
q0 – start {q0} {q1} {q3}
q1 – accept ∅ {q2} {q0}
q2 {q1} ∅ ∅
q3 ∅ {q4} {q0, q5}
q4 ∅ {q3, q5} ∅
q5 – accept ∅ ∅ {q4}

(a) Using the power set method from class, produce a DFA that is equivalent to M . (Do
not make all 26 = 64 states, rather make only those that you need! Explain your
solution.)

(b) Now using the GNFA method from class, produce a regular expression that describes
the language recognized by M . Show the steps involved.

(3) In Homework # 1 we saw that if L is a regular language, the language of subsequences
of strings in L is also a regular language. Here we ask a related question. Let L and L′

be regular languages on the same alphabet Σ. We want to recognize Extseq(L′, L), the
language of all strings in L that have some subsequence that is a member of L′.
(a) Show that when L′ and L are regular, so is Extseq(L′, L).
(b) Show that the language of all strings in L that have no subsequence that is a member

of L′ is regular, whenever L and L′ are regular.
(4) Sometimes pattern matchers using regular expressions extend the operations to include

“exponentiation”, as follows. Suppose that R is a regular expression and k is a nonnegative
integer. Then R ↑ k denotes the concatenation of k copies of R. Suppose that we permit
exponentiation in our regular expressions. Can we generate any languages that we could
not generate with the standard definition that uses only the regular operations? Explain.

(5) (not to be graded) My friend is a little superstitious. He assumes that the alphabet Σ
is given in a fixed order. Every time he sees a word, say w = x1 · · ·xn with xi ∈ Σ for
1 ≤ i ≤ n, he computes
• e(w), the number of times that xi comes before xi+1 in Σ for 1 ≤ i < n; and
• f(w), the number of times that xi comes later than xi+1 in Σ for 1 ≤ i < n.

He uses exactly the words in {w ∈ Σ? : e(w) = f(w)}, because they have a pleasing balance
to them. Is my susperstitious friend’s language regular when |Σ| = 1? when |Σ| = 2? when
|Σ| = 3? Explain.

1


