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Name and CUNY ID#:

Problem 1 (10 points) (a) Give an example of a finite language that is not regular. Give a precise definition of
this language and explain your answer briefly. If such a language does not exist, explain why.

Answer:

(b) Give an example of a regular language that is not finite. Give a precise definition of this language and explain
your answer briefly. If such a language does not exist, explain why.

Answer:

(c) Give an example of an infinite uncountable language. Give a precise definition of this language and explain your
answer briefly. If such a language does not exist, explain why.

Answer:



Name and CUNY ID#:

Problem 2 (10 points) Let L, be the language defined by the regular expression:
(a U ba)*
and let Lo be the language defined by the regular expression:

(b U ba)*

(a) Let S; = L1 ULy. Write a regular expression that defines S;. If such a regular expression does not exist, explain
why.

Answer:

(b) Complete the following sentence, using at most 4 words.
“The language L consists of strings over the alphabet {a, b} in which every bis ... “.

Answer:

(¢) Let Sy = Ly N Ly. Write five strings that belong to Ss. If such strings do not exist, explain why. (Hint: Think
of a sentence that describes Ly that is similar to your answer to (b)).

Answer:

(d) Write a regular expression that defines Sy. If such a regular expression does not exist, explain why. (Hint: Use
your answer to (c) as a guide).

Answer:

(e) Let S5 = Lq\ Ly. Write a regular expression that defines Ss. If such a regular expression does not exist, explain
why. (Hint: Think of some strings that belong to this language as a guide).

Answer:



Name and CUNY ID#:

Problem 3 (10 points) Let L be the set of strings over alphabet {a, b} that have odd length and have b for the
middle character.

(a) Write a complete formal definition of a context-free grammar that generates L. If such a grammar does not
exist, prove it.

Answer:

(b) Write a regular expression that defines L. If such a regular expression does not exist, prove it.

Answer:



Name and CUNY ID#:

Problem 4 (10 points) Let L be the set of strings over alphabet {a,b} that have length at least 2 and have
identical characters in the first and last positions.

(a) Write a complete formal definition of a context-free grammar that generates L. If such a grammar does not
exist, prove it.

Answer:

(b) Draw a state transition graph that represents a finite automaton that accepts L. If such an automaton does
not exist, prove it.

Answer:



Name and CUNY ID#:

Problem 5 (10 points) Let L be the language accepted by the NFA with the following state transition graph.

Draw a state-transition graph of a deterministic finite automaton that accepts L. If such an automaton does not
exist, prove it.

Answer:



Name and CUNY ID#:

Problem 6 (10 points) Consider the following finite automaton.

Draw the regular expression graph obtained from this automaton when the node X is eliminated using one step of
the algorithm for conversion of a finite automaton to a regular expression. (Only show how to remove the node X.
Do not complete the algorithm to obtain a regular expression that corresponds to the automaton.)

Answer:



