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4. Consider the language L={<M> | M is a TM such that L(M) is
context free}. Prove this language is undecidable without
appealing to Rice's Theorem.

Proof. Let R be a TM that decides L above. Using R we can build
the following machine § for Ay, and hence get a contradiction:

S= “On input <M,w> where M is a TM and w is a string
1. Construct the following TM M,.
a. M, =" On input x:
i. If x has the form a"b"c", accept.
ii. If x does not have this form, run M on input w and
accept if M accepts w.”
2. Run R on input <M,>.
3. If R accepts, accept, if R rejects, reject.”
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