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A Language L is co-Recognizable (co-RE) if

there exists a

program P sit
.

2(P) = [

X * LE) Paccepts X

↑ recognizes the complement
of L
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Theorem A language L is Decidable (R(
-

if f L is Recognizable and co-Recognizable ·

CREL LoRE)

& LERE LeRE and LEcoRE.

H
X

7 program
Q

7 program
P

St
.

if X &L
,

Q accepts X

st .
if XEL

,
Paccepts X

Construct Decider for L D.

On input X

TeD : I Run P and Q on X in parallel ↑

if P accepts /

if QI-accepts, Eject



1Innouncements

* HW7 due

* HW8 delayed til Friday

↳ Larger homework due April 29.

↓ Final Required HW. for class .
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Swhat ?

* DIAGONAL is quite contrived.
--

* Idea Reductions !

↳ show that other problems
Capture DIAGONAL

=> these problems are

undecidable .
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HALT = &[Q ,
x) : Program Q halts 3

on input X

Them
.

HALT ERE1R.

- Recognizable ,
but Undecidable ·

P . By Reduction from DITIAGONAL-

↳ Finite running timee.

computable
->[P) reduction

[Q , x)

S . t
.

↑ accepts <PY > Q
helts on x
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DIAGONAL = 5/PY : Program (I accepts <P)]

HALT = &[Q ,
x) : ProgramQhasa 3

computable
[P) -> [Q , x)↑

reduction

Reduction
on input <P) write description of Q defined as

On input X,

7Q : Run P on x

*if P Accepts ,

accept[if P rejects ,

↑infiniteloop

Output<Q ,<P))
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Consider behavior of Q running on <PX

On input <PX

7X = <P) Run P on (P)
-> if P Accepts ,

accept[if P rejects ,

↑infiniteloop

if P accepts <P)
,

then Q halts

if P does Not accept <P)
-

-

Prejects <P) => Q loops forever

↑ doesNot half => Q does not half

-

& does not halt .
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