
CSE 355 HOMEWORK TWO

DUE 02 OCTOBER 2013, START OF CLASS

(1) Let M be the DFA with transition function:

State Transition on 0 Transition on 1
q0 – start, final q0 q1
q1 – final q2 q0
q2 q1 q2

Using the GNFA method from class, produce a regular expression that describes the
language recognized by M . Show the steps involved.

(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 – final ∅ {q2} ∅
q2 ∅ {q1} ∅
q3 ∅ {q4} ∅
q4 ∅ {q5} ∅
q5 ∅ {q6} {q3}
q6 – final ∅ ∅ ∅

Using the power set method from class, produce a DFA that is equivalent to M .
(3) Let M be the NFA in Question 2. Using the GNFA method from class, produce a regular

expression that describes the language recognized by M . Show the steps involved.
(4) Let w ∈ Σ?. Write w = w1 · · ·wn with wi ∈ Σ for 1 ≤ i ≤ n. The reverse of w is the string

wn · · ·w1. For language L ⊆ Σ?, the reverse of L is {reverse(w) : w ∈ L}.
Show that L is regular if and only if reverse(L) is regular.

(5) (not to be graded) Sometimes students make the following argument.
(a) A DFA can only have a finite set of states.
(b) A DFA with n states cannot remember an integer value if it can take on any value

between 0 and n. Informally, a DFA could only ‘count’ up to a finite number less than
its number of states.

(c) Therefore any language whose recognition requires counting the occurrences of a sub-
string, where that number can be arbitrarily large, cannot be a regular language.

(d) Recognition of the language L = {w ∈ {a, b}?: the number of occurrences of ab is the
same as the number of occurrences of ba} involves counting occurrences of ab and ba,
and these counts can be arbitrary large.

(e) So L cannot be regular.
Is this a valid argument? Explain as precisely as you can why, or why not.
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