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- Cantor's theorem

NOH-ACCEPTANCE
Python

and

HOL-HALTING
pythen

are unrecognizable

- Universal Python programs

- ACCEPTANCE
Python and

Ho
HALTING

Python& are Pythone) recognizable
and (Pythone) undecidable



Recall : "Python has statements :

① is input /"Your input") - input

G return /"yes") < we accept

③ return ("no")
↳ we reject

⑦ other stuff &
"sufficienty
expressive a

powerful

Remark ! We'll need

universal Python programs·

Remark :

universal Duck programs
don't exist.



(19: (605))
FixNo Ens
say ro : < FS] file separate

(11) Chor 28

I

that is not allowed in a
Valid Python program

Theorem : Let
A

MALTING =[prie Epson
sit

, p is a valid Python program
and p

halts on i 3



= Gany string of the form

po not where

pic Ey and

p is a valid Pyther program,

i Epi such that

phalts on i 3
HON-HALTING

Pe VALID-PYTACN-PROG

-[Pri) and
p does not

half on is



halting - we either accept

or reject

if p an input : "doest half

upt
pEVALID-PUTHON-PROG that

accepts i]
Hol-ACCEPTANCE :Spri
p& VALID-PUTHON-PROG that

doesn't accept is



#

Rem : # s is any EASI
sit . To appears at least once

is S
,
then there is a

unique way to write

S = PET
where

p
does not contain Go

and

i
s arbitrary



Theremi Both

NO-HALTING and

HOH-ACCEPTANCE are

unrecognizable
,

i
.e . not

in the image of LangReBy,

LangResBy :S Power
(Here LangReaBy wa mean

LangRecBY
Python

,

not LangReBYDuck)



Pf ! By Cantar's Theorem ,

T= &ge
9 LangRecByPyote)]

-(9) a does not accept g
is unrecognizable

,
i. e

.
not

in the image of LangRec By Python

Say , for the sake of contradiction

that , r , recognises



HOL-HALTING
. Usingr

let's build a Python program theat

recognizes T :

Given go I , in parallel

run

Alg 1 : Check if a is a

Valid Pyther program (G tedious) -
# not.--g rejects any in put

so ge LangRerBy(g) ,
so got.

If g is a valed Pyther program



simulate
of on input a

if a accepts a
helt

,

return

"No

if
g rejectsa

Lal

return "Yes"

& tedious to write such a

"Simulator or "debugger"
We say that w is a universa I

Python program if or inputI
-

I-

proi S. De VALID-PETHA-PROGRAM,

2 accepts prot I p accepts I
L



In rejects proi E) projects i)

Alg 2: Run an algorithm to
see if

grog E HON-HALTING

CHOL-ACCEPTANCE is

fine)



goo g

Alg 2Alg ↓
says "no

:

" if says "yes"

a acceptsa if

says "yes" if g
does not

a rejects9
helt on G

accept

Butgou input a E rejects
doesn't hult



[pripray) (on
↓

If
Alg

queccepts a o
g

grejectsa i
a lpTh G
a is not valid
& runs and halts after finitely

many steps

AND SO...



CLASS ENDED
--

is
c


