
CPSC421/501 Sept . 22
,
2015

Last time :

Let L
,
Lady ,hy be a partition

of ASCII *. Then

(1) Liknity , Ly all recognizable

=> all decidable

(2) L = NOT-PYTHON-TNPUT

L = ACCEPTANCE

↳ : REJECTION

L " LOOPING

is a partition of ASCII
*



(3) L > ASCII
*

is decidable

E)

Land (omp are recognizable

⑪ T = (s) skLangRecBy(s)]
is not recognizable.

Today ! LOOPING is unrecognizable

ACCEPTANCE

&REJECTION are undecidable

HALTING

CACCEPTANCE
~ REJECTION



most inspires - do context-fee

grammes sais (1) & (3) ?
↓zcher

stranger
-



Start with

(1) Partition of ASCIT
*

into

subsets L
.,L ,
Laity means

each element of ASCIS
* lies

in exactly one of Lybutty

↳Lily ,
Ly all recognizable

=> all decidable

by running Lishnsdechy "In

parallel
,

"

i
.
e
.

one step of each
,

two steps of each , ---



Claim !

L-LOOPING

is unrecognizable

L = NOT-PYTHON INPUT are

L = ACCEPTANCE 3 recognizable

↳ : REJECTION

recoginery <means ]p program
sit

.

V Se ASCII
*

seL() paccepts



# : Assume not
.
Then

L is recognizable ·

So L--
,
hi recognisable

↳ -- , Ly decidable
--------

We know

T = 40/PPLangReByld]
is unrecognizabl---

Let's build a recognizes for T...



Given pfASCII
*

let's figure
at if pet or pT

prop C "p on input p")

Either

pop
E & ?↳

Ly
So after frite of Python steps
of

#) pop
L = H-PYTHON-INPUT

is pet , or
T

,



T= (p)pLReeBy(p1
-

& Canton = T is not in in))

Prop => T is not recognizable
un

not a valid Python program

we sand

LangRecBy(p) = &
p # ?? yes p$LangReBylp]

⑮
Case 2 !

prope L2



P Up EL-ACCEPTANCE

paccepts p

pfLengReoBy(p)
It's not true that play RacBy(p)

pT

Case 3 : prop eLy Rejection

⑰ p rejects p

peLangRecB(p)

⑮
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poop on I we know if

Ehy peakT

SP
[p)p does not accept p &as in put

Asci*:Acceptance)
-> ASCIT

*

) So 1 pop Lay



Hence we get a decider for

T. Impossible-

Infinitely many primes . Why ?

① Assure P2 , Pre, -- , Pipe

Pipa--pit)
not divisible

by PI -- , Pis

contradictio-e.
② Unique factorizat of any 11

③ All primes 3 4
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CLASSCDS

p(i , j) = Cocai ++z]
+zi Gijx &gj2

pri)p rejects is
Laret recognizable , &g Pa
#SYSCASLI

if seL ,
the a

helts,

if Sth
,
ther not says yes



If
you get

p program

i inpub
-S

does p reject :"
V

decider has to step , suy ,"Yes

recognizer has to step
,
"yes"E if p rejects i

↓ can step say "To or
do anythingbut stap
and

say "Yeg"
if preflect i


