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Marks

[10] 1. Give a brief explanation of how to take an NFA accepting a language, L, and form
a new NFA accepting L∗. Same question for an NFA for L1 and one for L2, forming
a new NFA for L1 ∪ L2. Explain why such constructions can be useful in taking a
regular expression for a language and building a DFA accepting it.
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[10] 2. Write a two state DFA for the language, L, of words over the alphabet Σ =
{0, 1, . . . , 9} that in decimal represent integers divisible by 5; convert this to a regular
expression using the general GNFA procedure. Is the regular expression you get the
“smallest” or “simplest” regular expression for L?

Continued on page 4
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[8] 3. Solve either part (a) or part (b), and explain your solution:
(a) Let S be the set of all sets that don’t contain themselves, i.e.,

S = {T |T is a set with T /∈ T}.

Show that S ∈ S leads to a contradiction. Show that S /∈ S leads to a contradiction. Do
you think there can exist a “reasonable” set theory in which S above exists (and is a set)?

(b) Let L = {a5, a7}. What is the minimum number of states needed in a DFA that recognizes
L? L∗? Explain your answers, and if you use Myhill-Nerode, give the relevant equivalence
classes. [Hint: 23 is the largest integer that cannot be written as non-negative multiples
of 5 and 7.]

Continued on page 5



March 2007 CPSC 421/501 Name Page 5 of 6 pages

[12] 4. Determine whether or not L = {0n1n | n ≥ 0} is regular and whether or not it is
context-free. Same problem for L = {0n1n | n is a power of 10}.

Continued on page 6
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The End
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