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Regular,m = { Lm> I m is a TM
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Ricelstheorem( intro )

A property P concerns the language
of a

Toning machine M if P is
about the language

of M ( that is ,
about L@ I )

Examphsofsochpwperties
I
.

L@ ) is regular

2 .

L@ 1=4

3 .
L@ I contains

strings xoys.tl H
- ly I

4 .

LLM) contains a
string x with 1×1=22
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Hi - ha , . . .
Kmt contains Xi with Kiki

The following property is NOT
about the
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Definition A property P about the language of TM

is non - trivial if
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I TM Mz s -t Lah) does not

have propertyP

Theorem ( Rice )
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Every non - trivial property
P about the Iamsu a.not

Toning machines
is undecidable

Proof :
- . We may aooome

that the empty language

( L@1--0 )
does not have property P

otherwise consider the complementary pwpwtgp
• Assume that the TM Mp can
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for a given coding cm> of a TM

whether L@ ) has property P
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→ reject M not ATM or
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Let M
,
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Note proof is
' identical

' to that
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M is a TM an when started on

the empty string , M will visit
all

its state, except one
|

Theorem Law is undecidable
-

E idea make a mapping reduction from

Atm to L ALL
,
with r state

Given a TM R we can change
its code

<R> to the code spits of
Th R

' as follows

• add a new state 9-
* not in R 's state set

a add a new symbol of not in
R's alphabet

Modify 8 such that
•

o Every transition S left , p ) = ofaccept
is changed to

SIG' ,B) = HIT is )

° Shifa ) - (tha ,
s )

° S G-iia ) - lfieua , s ) if
ie r - 2

o S (9- r-21T ) = 9-accept

Them R* visit all states except one

if and only if it accepts if input



Given cm >Cw> we can construct

a TM Um
,
w

which has the codes

of M and w in its own
code

.

When Um
,
w
is started on the empty

skins

Um
,w
: . First print Cw> on tape

land

<m> on tape 2

. Then simulate Mon W

US the universal Tm
would

do it

• accept if and only if

M accepts w

Now we have :

*
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Lm> Lw> E ATM

and Lm>Lw>→aim.ws is a mapping reduction

Hence Lau is undecidable D


