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① Use : "L is decidable ES

L and Lamp are recognizable
to give undecidable languages.

② more undecidable and

unrecognizable languages
via reductions

③ Paradoxes (Russell
, "Berries)

⑦ Start : Ch .

1 [Sip]
, Regular

Languages



- 2-

Some excruples for today:"

Decidable ! PRIMES

Undecidable but recognizable ;

ACCEPTANCE
,
HALTING

,

Sp1p accepts 3 1 input in [i]
& P to1/ preaches line number I

on 31 inputy

Unrecognizable
HON-ACCEPTANCE

& p/p accepts no inputs]
& pl p accepts exactly 3 inputs]



Hote : "Lis decidable ES

OL and <Camp are recognizable
"

implies! Homework

"Lis unrecognizablee)
②

↓ and Lamp are undecidable

② ! ACCEPTANCE
Comp

is unrecognizable

=

ACCEPTANCE undecidable

= Spri 1 p accepts in



ACEPTANCE
: Sp To i

paccepts in
not valid

↑ roi - forget
My Tops

i ② KarateS
accept -> return "yes"
otherwise -> dont return "yes"
This recognizesACCEPTANCE



This "algorithm" can be coded

in Python , gives &
Sit

Sit

ACCEPTANCE - LangReBYpt
Remi Since ACCEPTANCE is

undecidable, & above

cannotbetorn "yes"& return "no"

on all imports
. (G

. H.)



L

Sp1p accepts 3 1 input in [i]

Sp) p is a valid Python prag and&& it I set Sit . paccepts i
↑

there exists

Ish recognizable ?
Yes :

Idea

ise



So---

have universal Python preg
:

Phosel : Run univ Py pray of

one step of i.

Phase2 : One step in

Phasel : I steps in total in



in in is
IsteI ⑤
2
3 stepo Q

&

⑪ -

① = Phase

& = Phase I

!

=>pacetsaone

inputs



Equiv

Progl looks at p an input i.

Pray...... i

Progl Preg -

One

Step

Two
steps

&

S

&



ther L is recognizable

Why is Lundecidable ? "

We know ACCEPTANCE is

undecidable-

Reduction !

L is decidable ACCEPTANCE

I is decidable

St L is decidable -
You're given p Go T

,

is it in ACCEPTANE



Is proi e ACCEPTANCE

prom o&
Y build g :

- ignares its

input

-takep and

program "hundreI p accepts I

deciding
"

delg accepts) E)31 input

9cL


