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Marks

[5] 1. Write a DFA describing the language of strings over {0, 1} that have an even number
of 1’s. Use the technique discussed in class and the book to use the DFA to obtain
a regular expression for this language (by writing the DFA as a GNFA and then
repeatedly reduce the number of states in the GNFA).

Continued on page 3
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[5] 2. Use the pumping lemma for context-free languages to show that the language L =
{0™1™2™ | n=10,1,2,...} is not context-free.

Continued on page 4
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[5] 3. Let L = {a'®}. Argue that a DFA that recognizes L must have at least 101 states.

Explain your argument from scratch; i.e., if you use want to use Myhill-Nerode, then
explain why it is true in this case.

Continued on page 5
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[5] 4. Describe a Turing machine that takes as input, z € {a,b}*, and (1) accepts x if |z| is

even, and (2) rejects z if |x| is odd. You should explicitly write and explain each
of Qa F» 405 Gaccept s Qreject s J.

Continued on page 6
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[5] 5. In the following questions you may assume that SAT is NP-complete. Let DOUBLE-
SAT be the set of (¢) such that ¢ is a Boolean formula with at least two satisfying
assignments. Show that DOUBLE-SAT is NP-complete.

Continued on page 7
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[6] 6. Consider the following “Funny Axiom”: given any program, P, there is a program,
P’, such that
Result(P’, z) = f(Result(P, z)),

where f(yes) = loops and f(loops) = f(no) = yes. Show that if we add the Funny
Axiom to all the axioms in the handout we get an inconsistency.

Continued on page 8
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[6] 7. Give short explanations to the following questions.
(a) Show that SAT <p Lyes.
(b) Explain why part (a) does not imply that Ly.s is NP-complete.

Continued on page 9
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[5] 8. Outline (in a few sentences) the reduction 3SAT <p SUBSET — SUM done in class
and the text, and illustrate the reduction on the example (x1VaaVas)A(TTVT2Vrs).

Continued on page 10
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The End
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