
 

Thin 4.11 Atm is undecidable
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Erm M I M is a TM that accepts no strings

Theorem Ein is undecidable

Proof We reduce Atm to Erm
I e we assume Bwoc that Erm is decided by a TM

call it t decidesErm
We construct a TM Y as follows idea Y decidesAtm

Y on input M W where M is a TM w a string
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Mw l Erase the input and write
w on thetape

Mw 2 Run M on the input tape
contents W



2 Run X on Mw
3 If accepts REJECT

If rejects ACCEPT

What does Mw do onallinputs i.FM accepts w

Mw accepts all inputs hence L Mw is

notempty and rejects vice versa

Y is a decide for Atm
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EQ in M Ma 1 M Mz are TMs LCM L Ma

Theorem EQ im is undecidable

Proof We reduce the decidability of EQtm to the decidability of Etm

Suppose a decider W for
We construct a decider T for as follows

T on input M where M is a TM

1 Construct
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Since W is a decider for EQTm then clearly T
always halts
accepts M iff M is equivalent to Mo ie LCM 0
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T decides ETM

W cannot exist and EQ im is undecidable He

Let NotAtm M w on is a Tm that does

not accept w

Note NotAtm Atm n M w m is atm

w is a string

It is common to just refer to NotAtm as Atm but

is technically not correct

Theorem 4.23 NotAtm is not recognizable

Proof BWOC Suppose NotAtm is recognized by

some TM A



This tells us what the hard part of Atm is

though we already knew

Atm YES accept answers we get those

Atm No
regs

answers we don't get
them all


