   		474  HW 15 problems   (highlighted problems are the ones to turn in) 
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1. 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 {a}

b {<M>:a eL(M)}

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

& {<M,, My>: M, and M, are Turing machines and s « L(M,) — L(M;)}

e. {<M,, My>: M, and M, are Turing machines and L(M,) = L(Mj) — {s}}
f. {<M,, M,> : M, and M, are Turing machines and L(M,) # L(My)}

g {<M,w>: M, when operating on input w, never moves to the right on two con-
secutive moves }

h. {<M>: M is the only Turing machine that accepts L(M)}
i. {<M>: L(M) contains at least two strings}
j. {<M>: M rejects at least two even length strings}
k. {<M>: M halts on all palindromes}
L {<M>: L(M) is context-frec}
m. {<M>: L(M) is not context-frec}
n. {<M>: A(L(M)) > 0}, where A(L) = |LN {a*}|
0. {<M>:|L(M)| is a prime integer > 0}
p. {<M>: there exists a string w such that |w| < |<M>| and that M accepts w}
. {<M>: M does not accept any string that ends with 0}

& {<M>: there are at least two strings w and x such that M halts on both w
and x within some number of steps s, and s < 1000 and s is prime}
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4. Show that Hyyy = {<M> : Turing machine M halts on £*} is not in D by re-

5.

duction from H.
Show that each of the following languages is not in D.

a A,

b. Aaxy

e Aa

d. {<M,w> : Turing machine M rejects w}

€. {<M, w> :Turing machine M is a deciding Turing machine and M rejects w}

Show that L = {<M> :Turing machine M, on input &, ever writes 0 on its tape }
is in D iff H is in D. In other words, show that L = Hand H = L.
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9.

Show that each of the following languages is not in SD.
a -H,

b. EqTMs

¢ TMpeo

d. {<M>:|L(M)| is even}

€. {<M>: Turing machine M accepts all cven length strings}

f. {<M>: Turing machine M accepts no even length strings}
g {<M>: Turing machine M does not halt on input <M>}

h. {<M,w>: M is a deciding Turing machine and M rejects 1}
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14. Let = = {1}. Show that there exists at least one undecidable language with al-
phabet =.




