
CSCI 301 Lecture35 Computability Reductions

T.hn ALTisnotdidbl
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 I said 2 didn't

terminate

doesn't terminate It said itdid



Reduce Halt to ATM Mtm Min
Maccopts w

Suppose ATM decidable so Mtm exists
Turingmachine

Construct MH PM x
SimulateMtm on M xD

if Mtm accepts accept

OtherwiseconstructM tomirrorM
except qaccept greject

RunMtm on M xD
if Mim accepts then in

befected x accepts

otherwise reject

if M accepts

or M rejects
return true

elsegun false



Suppose MHI M exists

Construct H M to solve HALT

Construct M
Simulate M oninput but

put all output on 2ndtape

before accept or reject print
HELLO to the 1sttape

return M M

def H M x

def M'll
Run Mon X except

output to 2nd tape
accepta printHELLO a kepta

repeaty printHELLO reject4

return Maeuo M


