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Today !
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LanguageRecy : Epis Powerlist

Python

(Algwithm)-(eit
pr LanguageRecBy(p)

Using this + Cantor's Theorem

we build a language that is

unrecognizable ,

i
.
e

,

not

recognized by any algorithm .

S



Homework

You can 8 use LaTeX

② write clearly

Ellegible homework will not be

graded ,
such as tgpe of witng

-

USE CDIVDS TO GET TO

GRADSCOPE
=

"I don't want to belong to any club

that would accept me as one of its

members
.

"

Groucho Marx



"Pyther" with some conventions

laber &4 .
2

,
(Ch2) /Sip]

-

luring machines" with some conventionsI ↓
Jalgorithm

Conventions :

- one input , string in

E

Epsst
- two return values "yes" "no"

-any
other program

behaviour
-

we call "loops



fix some conventions :

K

In Epsist ,
some strings are in

VILID-PiTa - Programs Epis
I-)

p=
VALID-P-P

,
then

or input is E
*

SCII

un

Gr feite length Epscs
: string

We say

imptic means on imput is

algorithm reaches

"return (" yes")
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"p accepts means : an impul is

preaches return ("yes) ⑪

"Prejects : "means : or input is

preaches return)" not
②

"P les on :
"

means
:
neither

& nor ·

-

-

Few any p
= VALID · P-P

,

Language RecognizaBy(p)
de Gi Ensis Peeptsil



LanguageResBy(p) is therefore

a subset of Episi
,
ine .

an element of Power (Epsis) -

-

If p4 VALID - PITA - PROGRAM
,

Set

LanguageRecBy(p)
&
6

-

So i

,power /EssEpsest



Gig -

LongregeRecBy /# This is a comprat
i =

input11if ((en(i) > 5) :
S

return ("yes

=> [i = Epss/ length(i5]

(H , ~ , , h , i , .., (n), . . ., 4 ,
e
,

45
S

,
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,
)

, (R)) = Ensiss
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-LanguageRecBy(i =

impor Ireturn (it
-

never -
say S

1

"Yes
> yes
Decision Problems =

nu E
The answer

gives
~I

"Yes"
w

a language



I↳By=

any
-

I

⑩
that does not

contain

return (Yes")
somewhere
-ai

We say
that

- -

-

P
halts on Input I

if p or input i accepts

or rejects , but does not loop
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e
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an imput is either

- returns "yes"
eR

/ Wh
S 2

Mo
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p
is a deen if on

-

Sa input is p
either

accepts or rejects (but

does not loop)



LanguageRecBy :

Ep
*

-> Power) Enscsi)
,SIT

i . er

pe Epis

LanguageResBy(p) is same language
over Enscit

We say L. Ess

L- Power (Escss)
is izable if



↳= LangueyeRecBy(p)
for some pe Ess

-
>

Car's Them -

all
T =ElissKagReBy(ply
s

not is the image of!
-

LanguegeRecBy !!!!

GROUCHO-MDRX-SELS



p
= return ("yes") Eps*s
-

ELangRecBy) 1 = ErscIs


