
 

Goat
Finish CEP QWEP

Egtitcomplexitytheong

Then Kirchberg CHE BCH is

a nude pay
CtCIFo7 minBlH1 CtCIFolxmaxBlH7

Exe raise If A EB then
Admin G E B Amin G for

any
G

Issue In general not true for max

A max G B max 6 need not
be isometric



One instance when it does hold
A e A

Universal representation Tu A Batu
A von Neumann Subalg ol Bota

generated Tula

A max G E A max G
weak and
expectation

Fact If A EB here is a

Ucp B A that restricts to the
identity an A then

AAmex G E B max le

Tha For A E B T FAE
V67 A Amex 6 E B Amex6



O 6 A 6 Bomb
There is a weak and exp B A

weaklyopcomplemented
When A is weakly op comp in
BCH say A has the

weakexpectationpropertywEP

Thin Kirchberg A has WEP iff
A Ct Fol nuclear pair

Q Does CHEN have WEP
1 e Is CHEN CHIEN a nuclearpair

Tautology If CFCFoo has WEP then

every separable c algebra has
QWEP

that is is a quotient of something
with WEP



I

Converse is true If C GFo has QwEP
then it actually has WEP

LP
Reason CHEN has lifts property

B

itG

hom

LLAQWEP WEP
Elocal

Tha Kirchberg TFAE
Kirchberg's
QWEP

Ct Fo has WEP problem

CCCIfa C'CFall nuclear pair
for some equivany

Ke 32,3 0203

O



Evey sep Ct alg hes QWEP
LLP WE P

IE CEP QWEP

i R has W EP R is injective

ii OCR has WEP
iii R has QWEP REINCKU
Civ If M is a tracial Na and
MERU then M is weakly op camp
in R and so M hes QWEP

Moral CEP all tracial Nas have
QWERTY

Since A is weekly ep camp in the
Na At to show A hes QWEP



Na A A i 1

Enough to show a hes QWEP

Issue IMprobably doesn't have a truce

r For a general Na M there is a

1 parameter subgroup of of automorphism
ol M modulargroup so that
MNoe IR is semifinite Takesaki

Finite vNas have QWEP semifiniteones

ri M is weakly op amp In MYER
B

Complexitytheory

Turing machine



I ng me
If I is a Turing machine let

ft 30,13 90,13 denote thepartial
function it computes
40,1 set of finite binary sequences

If T IN IN is a function
say

I runsintimet if for evey
z e 401134 upon input 2 the machine
halts in E T 121 many steps

M runs in polynomial time if
exponential time 212

doubly exponential time

language Le 0,134
codes for problem instances



complexityclass set of languages

leastcomplex D set of languages L
so that there is a poly time Turingmachine

that computes XL char function all

EXP same but w
exptime machine

PG EXP
I Time HierarchyThan

NP set of languages L forwhich there
is a poly time machine M and
poly plus so that a

witness

if zel then there is we 40,131412

so that M z W l
If 24L then for every we 30,13142

M G W 0



I I 0

Verifier prove
Input z

Prover Trying to convince verifier zel
W is her proof All powerful

Verifier Checks if w is a valid

profthet 2 EL

using A

example Graph isomorphism
G Gal G Gz finite graphs

GE G

Belongs to NP

N nondeterministic

P E NP E EXP
I Rnp



Also N EXP NE EXP
NP E N EXP E NEE XP

PSPACE set of languages L that
can be decided using machines that
use a poly amount of space

PE PSPACE

EELPACE
E EXPENED
PSPACE N EXP

BPP Just like NP except for a

randomly chosen re 0,13 Plan

Prob MG r X2 2 3



FEET
FG an ear
V12 Aya a

k rounds

F 2,91 92,97 94

Then V6 ai Azul yes or no

this is just NP in disguise
I poly machine re 0,131

V12 r a

plz all an
IG Mayan az

k rounds

P 2,992,937 94



I 2 r Ar Azul yes or no

L belongs to IP if there is such K
and p so that
If zel then there is a function P
so that Prob YG r ar are 1 23
If 24L then for every such P
Probl k Cz r ar 92K 1 Et

example Graph non isom is in IP
Protocol Input G Ga

Verifier flips a coin getting it 41,23
Randomly picks a permutation o of
vertices of Gi obtaining HE Gi

question
Prover returns at 421



If GIG prover can always get it

right
If GE G prover can do no better than

guessing

Graph V E V vertex set
E E VN

v WEE E

wine EXE E


