
 

CSCI 301 Lecture35 ChurchTuringThesis

Computability

ifÉ algorithmic
computation

no morepowerful than aTuringMachine

enumerable

decidable
mmamp.it

z



TM outcomes M W

M accepts w

M rejects w

M does not terminate

A language L is decidable if thereexists

a machineM where L M L and Mterminates

on all inputs

L M W Maccepts w

M SimulateM on w

if M accepts accept
M rejects reject

IFMDFA.wiMaopbwdidable.CN
FA MNFA w M accepts w decidable

LPDA L CFG E L one finitesteps decidable

LTM not decidable



Thom HALT is not decidable

Proof SupposeH M x 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

doeantterminate.itsaiditdid

Redwttgguce.huit to ATM

Suppose ATM is decidable so Mtm exists

Construct MH M x

SimulateMtm on M xD
if Mtm accepts accept

OtherwiseconstructM tomirrorM
except qaccept greject

RunMtm on M xD
if Mim accepts thenm

befected x accepts

otherwise reject


