
 

Comp 330 Lecture 21 Nov 14th

IE Tutto fa brodo
Everything makes broth soup

Thawing undecidability via REDUCTIONS 2

Characterizing undecidability
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Showing undecidability Pundecidable A undecidable

reduction

Formally P Em A E I a mappings function
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I Mix C N

M accepts a E LN is regular

N On input w

If w a b then accept Macceptre s LN EE
Frase w load x is regular
Run M on x
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M does not accept x Lo ta b
which is not regular
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1 Give the IM and argue that
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Pf Omit Composition of coup map reductions

is a comp map reduction

Remark 2 If 2 is decidable then to
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Implication If L is undeciable then so

is I

Useful because in some cases for 4 Lz
it is impossible to create f sit L Em Lz
but it is possible for I Em Lz

Ex show EMPTY is undecidable
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LM 0

Tempting HP m EMPTY Impossible
I Yee
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HTCM w Given the M input string
w doses M not halt on w

doses M loop on w

I Itp Mix I EMPTY CN

M loops on K E VN
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This inability to do HP Em Empty is

evidence that there is mere subtlety to
undecidability

Characterizingundecidabilityn



Recall A language L is Turing
recognizable if I a tie M sit UM L
There is no guarantee that M halts if x L

Clearly L DEC I LREC

DEC G L REC
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What's an example of a language which

is undecidable but
TETpegidgetmundable

Claire Hp is Turing recognizable

Intuition If you have a yes instance
then you can cheek LCN LHP

Design a th N sit LN Lap as

follows
N On input w
1 Check if w Iap Mix
32 If no reject
3 Otherwise run M one
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What's the point Further characterize

undecidable ha problems

HP Undecidable but you can check

T.it E

EMPTY Undecidable but you can cheek

a
Ed Undecidable but you can neither

check a yes instance
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