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𝐴!"
Claim: 𝐴!" = { 𝑀,𝜔 :𝑀 is a TM and 𝑀 accepts ω} is undecidable.

Proof: Suppose 𝐴!" is decidable. Let TM 𝐻 be its decider:
𝐻 𝑀,𝜔 =

Make a new TM 𝐷:
D = on input 𝑁 , for TM 𝑁

1. Run 𝐻 on 𝑁, 𝑁 .
2. If 𝐻 accepts, reject. If 𝐻 rejects, accept.

What happens with 𝐷 𝐷 ?  𝐷 𝐷 =

𝐷 accepts 𝐷 , so long as 𝐷 does not accept 𝐷 .
⇒ TM 𝐷 cannot exist ⟹ TM 𝐻 cannot exist ⟹ 𝐴!" is undecidable

accept, if 𝑀 accepts 𝜔
reject, if 𝑀 does not accept 𝜔

accept, if 𝐷 does not accept 𝐷
reject, if 𝐷 accepts 𝐷
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