
 
Topics to coverLecture 9 Scribble Cantor's diagonalization
Halting Theorem 2

Acceptable us Decidable TM reducability
A language L is acceptable if some TM accepts L
and unacceptable otherwise

semicomputable seraidecidable
Turing recognizable listable
recursivelyenumerable

L is decidable if some TM decides L
F always acceptsrejects

recursive or eomputable never loops

centralProblem

Want to know if a arbitrary TM will halt on an

arbitrary input
ATm GMwhat m is a TN and M accepts w

Is Ann decidable

Infinite
Set NT of natural number 42 3

Set E of even members Oo 2,4 6

Set IR of real numbers 018
Cantor's proposition two sets have the same size if

their elements can be paired in a
l 1 correspondence
p
bijection
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Cantor's diagnolization argument if a bijectionbetween
D e R existedNT o X X X Xinv

D S O 00 O c r

I 2 7 85 4 enumerability

2 3 1 20 8 a set is enumerable
if'ieathis EEL
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pµ
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2 cannot exist in T ne I

N
infamyattriyposssible infinite
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There are infinitelymanyi languages not all angaages

Y y't O 000 t are enumerable

2 00 I O

The set of Tuning Machines is REIcountable
Alt TM's can be encoded in binarystrings finite

El m Encoding of the TM is k digits long

LCTM encodings finite II of Tms encoded in K digits
left

121 2 Nl 91,2 3
he 1 O

Z s t sI eee



II of TMs L of languages

Aim LM w IM is ATM and M accepts w

Is Arne decidable

14kmwyy
accepts if M accepts w

rejects if M rejects w

0 where on input Cms
1 Run f on Lou my c Doesmmacceptitself

2 Output opposite of tf Comptement

oceans
accept if HGM.cm 5 dejects

reject if HCCM.cm accepts

pg fyaceept
if HGO.RO 5 Rejects if I doesnotaqept

reject if HCEO so accepts if 0 doesaccept
0

Diagonalization Any
machines

Mrs Mz Muz string inputs
1
Mc acc rej OH doesn'thalt

Mz ref acc ace

are OH



Create TH which decides 1 Atm
machines

HLM Mz Muz string inputs
1
Mc acc rej rej
Mz ref acc ace

res re's

Create Vo which is what happens if we pass the diagonal
of It into 0

To rej re's acc

aching
Mrs Mz Muz string inputs

1
Mc acc rej OH doesn'thalt

Mz ref acc ace

are OH

Reducability

FTm em I m is a TN and Lcm

Is Erm decidable
p accepts if LCM is empty

R is decider of Eton rejects otherwise

show that a TM S can be constructed with R
that decides Apar

M On input x If F w reject
x w run Mon W and if

M accepts accept



S On input Mow

I Construct me accepts if M accepts w

if Macceptw then LCM Of
2 Run R on input LM
3 If R accepts reject else accept


