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Problem 1 Let the alphabet be {a, b}. Convert the following finite au-
tomaton to a regular expression.

Problem 2 Prove that the language {op| p is a prime} is not regular.



Problem 3 Show that any finite language is regular. That is, if L is a
set of strings with finitely-many elements, L is regular. Can your proof (or
argument) be generalized to infinite language?

Problem 4 Let the alphabet be {a, b}. Convert the following nondeter-
ministic finite automaton to an equivalent deterministic finite automaton.

Problem 5 Define the difference of two sets A and B as

A − B := {x| x ∈ A but x �∈ B}.
Show that if A and B are both regular languages, then A−B is also regular.

Problem 6 Let G be the grammar

S → aS | aSbS | ε.

Prove that

L(G) = {x| each prefix of x has at least as many a’s as b’s}.
Note: We say that string x is a prefix of string y if there is a string z such
that y can be written as xz. For example, 111 is a prefix of 111001 but not
a prefix of 1100111.

Problem 7 Suppose that the alphabet is {a, b}. Give a context-free gram-
mar generating the complement of the language {anbn| n ≥ 0}.

Do your best.
— your teacher


