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① Review universal Python

programs and proof that

HOH-ACCEPTANCE and

NON-HALTING are

unrecognizable

② ACCEPTANCE and

HALTING are

recognizable and undecidable

⑤ Reductions



Python program p
,

in put i LangReBy

acceptsi: return /"yes
prejects i return ("no")

pstoni : anything else
& return /"quack")
- reaches withoutS Fasinareturning
- doesn't terminate#le

. g,
infinite loop)

LangReBy(p) = Silp accepts is



New : A Python program is

a decider ifon any input,

it either ;

accepts (return ("yes")
OR

rejects (return ("nol)
·

↓ is recognizable if for some p ,
L : LangRecBy(p)

L is decidable if for some

deisider Ps L = LangReBy(p)



Catchy phrases :

"The halting problem is

undecidable"

Less catchy :

"The non-halting problem is

unrecognizable
"

Decider < All valid Pythen prog.



- East partitioned into

ACCEPTANCE = G proi/p accepts is
Retection : <proi/prejects in

LoopING-Sproi) ploops on is
(p above is a valid Python program)
NOT - PYTH - IHP

-S everything else s
- & strings that can't be written
as proi where p is a

valid Python program 3



-

Each string in Es is in

one of!

NOT-PYTH-IHP = G not of the
the form PGi with pa
valid Python program

ACCEPTANCE = G proi/p accepts is
Retection : <proi/prejects in

LoopING-Sproi) ploops on is

To : (FS)



Universal Program,a
#

Input : Se Ascen
&

D figures out if s = pri with p

a valid Puthon program ; if not ,

w returns not valid

② "Simulates" p on input i

- if paccepts in says acceptsS

- if p rejects i, a says rejects
- if p terminates otherwise ,

u says loops
-

p may never terminate...D



Hote !

⑳ =
may not terminate,

but is never wrong
when it terminates

So a produces a map
vi

Y

Et "not
va lig accepts"S "rejects," "loops" S

doesn't terminate

= ACCEPTANCE is recognizable
REJECTION 22 L

HALTIS 12 27



univ Python prog
↓

u Let V lig

Es-> S accepts &rejectS
loops
doesn't terminates

Alg
Let V lig 1 "no"

S accepts &- "yes"
ectS I-> "no"rag

loops 1 "not
In Ldoesn't terminates 1 loops



Alg
Let V lig - don't sy yes

accepts - "yes"S rag &ects - don't say yes

loops #> don't sy yes
doesn't terminates -> don't say yes

(Algou) : < a
LangReaBy (Algou)

-Epil paccepts it
-ACCEPTANCE



Thmi #O-ACCEPTANCE

HOH-HALTING
, ACCEPTANCE C P

HALTINGCM
are unrecognizable.

>

&

ND-ACCEPTANCE

Spri 1 p does not accept it
- Epoi/p rejects on i &loops a

= REJECTION V LOOPING

ACCEPTALEGWPS REJULOOP HEPI



Rea for
c PyPreg Hel-AC

AlgI Blg2 in T

Has-pittwoACCEPTANCE

REJECTION GLOOPING

T= (g) a doess not accept g]



feed
Recognise

95oG into fr

An-Accept

09 accepts a

then gT

a rejects a geT

# Contradiction i

NON-ACI is rayog


