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Marks

[10] 1. Describe a Turing machine that takes as input, x € {0,1}*, and (1) accepts z if x
somewhere has two consecutive 1’s, and (2) rejects z if not. You should explicitly
write and explain each of Q, T, qo, Gaccept s Greject, 9-

Continued on page 3



November 2010 CPSC 421/501 Name Page 3 of 6 pages

[10] 2. Let f be the functions defined by
f(yes) =yes, f(no)=mno, f(loops)= no.
Consider the axiom: For all P € P there is a P’ € P such that for all x € Z we have
Result(P’, z) = f(Result(P, z)).
Argue in a few sentences either that the axiom is reasonable (i.e., achievable for a

Turing machine, C language program, etc.) or unreasonable (i.e., would lead to a
contradition involving what we know from the other axioms).

Continued on page 4



[10]
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3.

Axiom 2 asserts the existence of a “universal program,” U € P such that for each P
and z we have
Result(U, EncodeBoth(P, z)) = Result(P, x).

(a) Why is this called a universal program? Answer in one sentence.

(b) Describe in one sentence the relevance of U to Lycs; recall that

Lyes = {EncodeBoth(P,z) | P € P, z € Z, and Result(P, z) = yes}.

(c) Describe in one or two paragraphs how you would construct a universal program
for your favourite standard programming language (e.g., C, Java, etc.) or a Turing
machine.

Continued on page 5
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[10] 4. Let L; and Ly be languages that are decidable in polynomial time.

(a) Argue in one or two sentences that Ly N Ly is decidable in polynomial time.

(b) Argue in one paragraph that L} is decidable in polynomial time.

Continued on page 6
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The End
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