
Given an input TM M :

sunyacceptt
a

& infinite
loop

M defines 4 languages :
- ACCEPT (M) = Swe 2*: M accepts as

- REJECT (M) = EWE E*: M rejectsw
- HALT (M) = EWEE: M halts on was

= ACCEPT (M) V REJECT (M)
- DIVERGE (M) = [

*

\ HALT(M)

letI be some encoding scheme for
TMS

<M &* is an encoding of M

Q
= 59,

, 9.

#g , #q2# ... #En+ 8(q ,a) =



Let SELFREJECT = &[M) : M rejects <M3]
can you describe a program that
accepts itself ?

rejects itself
?

input = unafever I get ESELFACCEPT
if "i" in input :[return Trueelse
return False

Theorem : SELFREJECT is undecidable.

Proof : Suppose not.

Setbe the TM that decides SELFREJECT.

I&Dinin
ACCEPT (SR) = SELEREJECT



DIVERGE(SR) = @ X

SR accepts <ML iff M rejects <ML

&Racepts iff IR refects

piff up
Contradiction

So SR cannot exist.

#HALT
= E < M

,
w) : M halts on oh

USELFHAM:Matsona
Proof : suppose not.

Let SH be a decider for SELFHALT. failed
aHempt

SH accepts <M7 iff M halts on <M>&accepts <SH) iff St halts on (SH)
Let SHY be a TM built from SH where

everytransition toanacceptyst
is

or reject



SHY does not halton <M> iff M rats on
[M]

SHY does not halt on CSH*) iff SHY halts on
<S +*7

Contradiction

Theorem : HALT is undecidable.

Proof : Suppose HALT is decidable.

let I be a TM that decides HALT.

That is,accepts <M ,w] iff M halts on w.

So we can decide SELFHALT by
running It on <M ,car

* input we

But SELEHALT is undecidable .

So I can't exist.


