B o coecietie

ETM =i<M> l M 5 o TM that accepls no S—\-rma,sf

Claim: B, is undecdable .
Poof: BWOC. $ E, s decidoble, and let X be a T ot
decides
Then we can construct oc T Y that decdes ATM as Followsz
Y = “on input <M, WD) vhece M s o TM, and w0 & Shog
|, Construct a TM-deseriphn <M where
M, =" on nput LSy wheve S is a s1~m~a
|. Erose <s)  and wrke <W> jusiend
On nput trpe .
2. Run M on He mpdt "/ e on 4
a. Run X on wput KMy > L
- iF X oaccegls,  REIBCT
—if X regects,  RLCEPT. "

Note that all He inshuchens besides Cunning. X are do-able loa_
oo ™M (ond Hv notes on whetheyr & TM cam Congtract
L Moy if i+ is g Ve <M,w>, Cee ancthen ot M mkl»,wak
on tre s'ubj\ed-\,

So, sice X & a decider, So (3

Whot Kxd o6 TM s My, <

If M accegs w then M accepts all shngs.
e M\.J ¢ ETM . ard Y a.CCeF]’S <V\)h)>



I‘F M does no“' aCCepT W 'H\Ef\ Mw o.ccep\‘s No sinhgs/ .
e M,e E, | and <My

So Y accepts (M,u> ovaedly % M occeghs W anrd
\( V%ec\‘S <M)w> ‘eVAC‘Ha I‘f‘ M does not a.cceP'T W,

oo Y decides A-;—M.
> < [ ATM IS Known 1o be (M\dea‘daékj_

@oo Y Cannct M"S‘}, ond ETM is unrdeedable . %



