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homonepowerful than aTuringMachine
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TM outcomes

Macopts w WEL M

M rejects w we L M

M doesn'tterminate w M

A language L is decidable if thereexists

a machineM where L M L and M

ysteminates

Idea decision problems aboutmachines

M W M accepts w

Detail wait M w isn't a string

M WI string
representation of M W

L M W Maccepts w

Is L deadable Strategy

Construct M Run M on W



Decidable

DFA
MDFA w M accepts w y

NFA MNFA w M accepts w y

LPDA PDA CFG CNF PDACNF Y

LTM
N

Them HALT is not decidable

Proof SupposeH M exists

Construct 2 M D that

1 SimulatesH on M w

loopforever if H M W accepts

Accept if H GM W rejects

Run 2 42.27
If 2 accepts then It said 2 didn't

terminate

doesntterminatesitsaidittids



Reditlague Halt to ATM

Suppose ATM is decidable so Mtm exists

Construct MH PM x
SimulateMtm on M xD

if Mtm accepts accept

OtherwiseconstructM tomirrorM
except gaccept greject

RunMtm on M xD
if Mim accepts then in

befected x accepts

otherwise reject


