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Marks

[10] 1.
Circle either T for true, or F for false, for each of the statements below:

The intersection of a regular language and a regular language is regular. T F
The intersection of a regular language and a nonregular language is nonregular. T F
If L is nonregular, then L* is is nonregular. T F
If Ly is regular and Ly N Ly is nonregular, then Lo is nonregular T F
If L is regular then L is Turing decidable. T F

Continued on page 3



[15]
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2.

Give a Turing machine that takes as input, € {0,1}*, and (1) accepts z if the length of
x is divisible by 3, and (2) rejects x otherwise. You must explain how your machine
works, and explicitly write your choice of @, 3, T, 6, o, Gaccept, @reject- 1O describe §, you
may (1) list its values, or (2) use a diagram as used in Sipser’s textbook (and class).

Continued on page 4
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[25] 3. Let L ={131°}. Recall that L* = {¢,13,15,16,18, 19,110 . }.

(a) [10 points] Prove that any DFA that recognizes L must have six states, using the
pumping lemma.

(b) [10 points] Prove that any DFA that recognizes L* (note the star) must have
eight states, using the Myhill-Nerode theorem.

(c) [5 points] Draw an NFA state diagram with five states that recognizes L* and
explains how your NFA works.

Continued on page 5
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The End
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