
CPSC 4211501 Nov 23

- Midterms should be back Wed -Thu (Fri ?)

- Today i most difficult topic : ABSTRACT1ft
LAST CLASS

- Next 4 lectures after today :

easy stvffiyiu can read textbook

if you need to finish other projects :

y
P vs HP (Sip ] a 7- <

How to solve / not to solve
P vs NP [Sip] Ch

current ideas
,
as of µ,

start next Thursday ,
Nov 25

Tues
,
Nov 30

MAIN POINT : COOK - LEVIN THEOREM



AND ITS PROOF
, CRACKLE MACHINES

=

Question :

- What if quantum computer
- i - i -

oracle TM
-

n n add power in 2323 ?
-

i - i -
we allow non - halting

computations with some

convention [ Spencer Bosma]
- etc .

a reasonably small annuity of
=

What is t¥# stuff we need

to assume to give a proof that

ACCEPTANCE
,
HALT undecidable

,
etc

.



One way to set things up !

Set "

programs
"

P

" "

inputs
" I

Result : P + I → { yes ,
no

, loops}

i.e. { accept , reject , Kaps }

Say (think of D= ASCII
* )

Encode Parag ! P → I ( injectors)although
not

pec.Encode Both ! P ✗I→ I

( injectmyhot
hee

G =/ Pg , Is , Results , Encode frogs ,
EncodeBaths )



Rem : In Gip]

ADFA 1 ANFA
,
ATM

i.e.

ACCEPTANCE
,,,

I
- -
-

NFA 1 - -

Tm

Here f- DFA
,

(context of Tm )
= HEA blank
= Tm -blah

=

Heed !

the
"

ability to negate
"

ii.

define 7 yes no

> no É yes
- loops loops



Axiom:/ Property ( Part of definition)
t "

expressive
✓ PEP

,

F
p
' EP sit

. P-Isett④

YieI,Ri
Want to be abode to prepares the

input in various ways -
- >

We need !

Up c-P
,

3- PHP sit .

a¥Res¥lpi



you want to
" feed a program tdescry.tn

Lpga → ( pq , Lqp))
description of

qp
deseript.in of

pg with (g)
tacked on at the

end

as prep#ocessmg !

ttpfp 7 p'EP sit .

used
,

but no

explicit eltf I
tlqep Result ( p

'

,C-nco-deprogtql-desvltlpg-nc-B.tk/q,fn-deProglqD



i.e. ( ) = description :

the

P'

Yod
)=p( cq.cm)
-

Kun p
'
onµ,,&

For us
!

Standardized TM Tamam

I ⑦ I # 1111 # 111001 #_



Ba 10118 - 10:23
-

Sips in 0L 4 takes about

undecidable
- -

unrecognisable - -

only in the context of

classical TM's - - ,
but in
Ch 6 - - -

Im÷Éacakd%i-
with a ⑤ ④

←

Maybe
in 2323 ,

SciFi f
←
idea from
logic , philo . .



So now say !

classical TM +
oracle for

.
-

w
A

+mdo in Q . C
-
-

=

Claim : If gon have a

w button /oracle on you §?Jcvescpm
→

Futuristic Pros
Las



then

HALT

oridewhcte@tTMisundecidabeifycn.h
we

oracle wr +TM

Proof !

① Write down all of §.pl , § 4.2

proof that ACCEPTANCE in

context of - - .
Then

go
to Ch 5

.

-
- -

-

OR
expressive

② Check the axioms ftp.I system
1- Universal machine - r



theorem? F~anyo# (
see Gip]
my notes |
crnccnpatibity

HALT
oriole f +TM

is undecidable if you - have

oracle f +TM

PI ! Verify some

"

simple
"

axioms

minimal

( with minimal work)
=

So HALT is undecidable for TM 's

" HALT
"

" 1 . TM's with
oracle HALT oracle HALT



Gip] Ch 4.1

ACCEPTANCE
DFA

Can be

solved by Tmi

ACCEPTANCE
Nfp

i -
i - i

- -
-

r
-

but

ACCEPTANCE
-tm can't be

HALT
.im stoked decided

by TM

( they can be recognised by a onntm)



Usual proof is "

by contradiction- - -
"

for us !

If
you

had a Univ TM that

wire a decider
,
then

you
was

could build a delightful Tm
i.e. a dep sit .

ltqep

Result ( d. g) =

> Result (u , - - )
- Result 1dg , Cq> )


