
 

Computational complexity Lecture 6

Recap8 Det non diet time hierarchy theorems

with more time comes more responsibility

Ladner's Thm If P NP then there are languages
that are of intermediate complexity

Diagonalisation
Systematically enumerate TM source code

Simulate them for some bounded amount
oftime
Do something with theiroutput

Main Onfor today8 What are some limits to such

techniques

Oracle TMS TM has access to a God that speaks one
language

A E 913
t

A oracleTHS

tap Gorney Graspy

fresp no
E

You instantaneously know if
t Y EA or not

oratde
tape

What can we compute nowA
DTIME n



pA ELMA M is an oracleTM that always
runs in poly time

NPA LCM't H an oracle NTM

Cook Levin
Ong Are these languages in PSAT my Leap reduces

SAT Yes to CNFSAT
er

TAUT Yes

Rn If AEP what canyou say about PA p

Dng what about NPSAT PH willtellyou more
D TAUT

D Cq k is there a 4 4 St 1411k
Kasey

Guess 4 Ask 445194 satisfiable

0h8 Is DTIMEA m2 DTIMEAGP

Or INTIMEA m2 NTIMEA n

Yes Exactly the same proof

that proof was insensitive to the inner workingsof
M In port if M had oracle tapes

This can also be a limitation



Them Baker Gill Soloway There is an oracle A EE't
such that pA NPA
And there is an oracle B E I't s t

pB NPB

i Oracle insensitive arguments cannot hope to resolve
Pvs NP

Pfg Wait to find A EE't s t the nondeterminism f
TM is irrelevant
A be any EXP complete language
Claim pA NPA EXP

PAENPA E Exp EPA IND D D D

0
Run through all guesses
made by machine

Solve queries as it comes

Thefun direction is to show there is a BEE't
g t PB NPB provably



LB a 1M F REB 12km

Obs For any B LB CNPB

Pf Guess u f length m iup
query B to check if a EB D

Idea Design B s t LB PB

by diagonalisation

Defining 13 in stages
Mi Hz oracle TMS

Stage i diag against Mi

choose a length n not considered sofar
Run Mi by plugging in B as oracle
When Mi queries

if already commited toy answer
to
p EE i9Honswer no

If Mi accepts in put me stung of
this length in B

If Mi rejects 1 o add some string of
length n to B



Details under the rug

If Mi runs in Nci time want to make
sure that 2 100 nci
everymachine shows up inf Often in the listing

Remarks p Most techniques we have for separations
relativises

is There are a few that don't relativise
IP PSPACE the PCP theorem

B NII the same as what if AEP

Space complexityoo

What can be can't you do with space as the
resource

Meaningful to talk about sublinearspace too

streaming applications etc

space bounded TMs

I tapads
work tapes

te onceo ta



LESPACE Cscn if there is a diet TM M that
decides L s t on any input r accesses E C Slim

workspace cells

MM for NSPACE Sen there is an NTM deciding L
that on every nondiet computation accesses E C 54 1

cells
Convention Sch 3 login

Defnoo S IN IN is space constructible if 54 1
can be computed in SPACE Sens

Obs DTIMEGGDE SPACE sans

Pf Duh

Qu DSPACE Scn E DTIME

Tiff
Sens

Sch 2069



Them DTIME SLD ESPACE sans ENSPACE Scn
M

DTIME 206cm

Any ideas

Configurations
F Iup

q headpositions
T Jook

content of workspace
tapes

How many configurations are there on agguput

101 n Seng I2125cm 206cm

So what What does this have to do with
computation

Configuration graphs

Next time


