
1. Create the finite state automaton described below:
· The finite automaton has states: A, B, C, and D.
· The start state is B.
· The final states are A and C.
· The alphabet is Σ= {c d}
· The transitions are given by the following table:
The interior entries in the table represent the end state after the input is processed.

Input c Input d

 (
A
B
C
D
B
A
A
C
)Initial State A
Initial State B
Initial State C
Initial State D



2. Given the alphabet, Σ= {p q}, give the regular expression that defines the language consisting of all words in which ‘p’ appears quadrupled, if a ‘p’ appears at all. Thus, every collection of p’s will contain 0, 4, 8, 12, … p’s.

3. Given the alphabet, Σ= {p  t}, give the regular expression that defines the language consisting of all words that contain exactly three or four t’s, but not more. Thus, the word ppttpptp is legal.

4. Given the alphabet, Σ= {j  h}, give the regular expression that defines the language consisting of all strings that do not end in a triple letter.

5. Given the alphabet, Σ= {j  k}, give the regular expression that defines the language consisting of all strings that end in a triple letter.

6. [bookmark: _GoBack]Given the alphabet, Σ= {c d}, give the regular expression that defines the language consisting of all string that have exactly one triple letter in them. Although this question is straight-forward, there are a lot of cases and the solution is reasonably complex. You’ll make great progress by considering the fact that ddcdcccdcd is valid word in this language.





7. Given the alphabet, Σ= {c d}, give the regular expression that defines the language consisting of all strings in which the letter d  is never quadrupled. This means no word contains the substring dddd.

8   Given the alphabet, Σ= {p  t}, give the regular expression that defines the language consisting of all words that do not have the substring pt.

9. Describe (in English phrases) the languages associated with the following regular expression. Don’t literally translate the expression, e.g. “c or d repeated followed by two c’s,…”. Please be as succinct as possible. You may not immediately see it, but there’s a simple answer.
(c + d)*cc(Λ + ddd)

10. Describe (in English phrases) the languages associated with the following regular expression. Don’t literally translate the expression and be as succinct as possible. Not as simple, but the pattern is there.
(c (c + ddd)*)*

11. Describe (in English phrases) the languages associated with the following regular expression. Don’t literally translate the expression And be as succinct as possible. Again, there is a pattern.
(c (cc)*d(dd)*)*
12. Write out the transition tables for the FA depicted below.
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13. Write out the transition table for the FA depicted below. Also, this FA excepts only one string, what is it?
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For Questions 14 – 20 create deterministic FAs (a few of these require some extra effort), but all are reasonably simple.

14. Build an FA that accepts only the words ddcc, cd, and cdd and no other strings longer or shorter.



15. Given the alphabet, Σ= {p t}, Build a FA that accepts only those words that have more than five letters.


16. Given the alphabet, Σ= {c d}, Build an FA that accepts only those words that have fewer than five letters.



17. Given the alphabet, Σ= {p t}, Build an FA that accepts only those words with
exactly five letters.


18. Given the alphabet, Σ= {c d}, build an FA that accepts only those words that begin or end with a triple letter.

19. Build an FA that accepts only those words that have an even number of substrings cdc. (i.e. cdccdc and cdccdccdccdc are accepted, but cdc and cdccdccdc are not excepted)


20. Write a regular expression (not a programming language RegEx) for the following FA.
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