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8. Show that L =
in SD.

M>: M is a Turing machine and timereq(M) = O(n?)} is not
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For each of the following languages L. state whether L is in D, SD/D, or -SD.
Prove your claim. Assume that any input of the form <M > is a description of a
Turing machine.

a =L(M)}
<M>:L(M) = {a}}

: M, and M, are Turing machines and £ = L(M,) — L(M,)}

M, and M, are Turing machines and L(M,) = L(Mj) — {¢}}
: M, and M, are Turing machines and L(M,) # L(My)}

g {<M.w>: M, when operating on input 2, never moves to the right on two con-
secutive moves}
<M>: M is the only Turing machine that accepts L(M)}

: L(M) contains at least two strings},

M rejects at least two even length strings}

M halts on all palindromes}
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1. Let M be an arbitrary Turing machine.
a. Suppose that fimereq(M) = 3n’(n + 5)(n — 4). Circle all of the following

statements that are true:

i timereq(M)< O(n).
timereq(M ) e O(nf).
timereq(M) e O(n/50).
iv. timereq(M)< @(n®).

b. Suppose that timereq(M) = 5" +3r’. Circle all of the following statements that

are true:
i. timereq(M) = O(n°).
timereq(M) = O(2").
iii. timereq(M) = O(n!





image3.png
Prove that. if 0 < b, then 2’ & O(n°).

Let M be the Turing machine shown in Example 17.9. M accepts the language
WeW = {wew: we {a,b}*}. Analyze timereq(M).

Assume a computer that executes 10"’ operations/second. Make the simplifying as-
sumption that each operation of a program requires exactly one machine instruc-
tion. For each of the following programs P defined by its time requirement, what is
the largest size input on which 2 would be guaranteed to halt within a week?
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a. timereq(P) = 5243n + 649.

b. timereq(P) = Sn’.
c. timereq(P) = 5"




