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© For each GM we can construct a C*-algebra A(GM) encoding
its perfect strategies.

o wy(GM) =1 < m) has a f.d. tracial state.
o wec(GM)=1 <= A(GM) has a tracial state.

Q wy(GM) =1 «= Ve > 03 an e-representation of I(E)
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@ For each e-representation f, find a nearby actual
representation g.
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@ For each e-representation f, find a nearby actual
representation g.

@ If M is not decidable, 1 = wyc(GM) # wy(GM).
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MIP*=RE
RE = {2-player non-local games} C MIP*.

For each GM we can construct a C*-algebra A(GM) encoding
its perfect strategies.

o wy(GM) =1 < m) has a f.d. tracial state.

o wec(GM)=1 <= A(GM) has a tracial state.
wg(GM) =1 <= Ve > 03 an e-representation of I(E)

For each e-representation f, find a nearby actual
representation g.

If M is not decidable, 1 = wqc(GM) # wq(GM).
Take M = HALT € RE.
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MIP*=RE
RE = {2-player non-local games = } C MIP*.
For each GM we can construct a C*-algebra A(GM) encoding
its perfect strategies.
o wy(GM) =1 <= m) has a f.d. tracial state.
o wec(GM)=1 <= A(GM) has a tracial state.
wg(GM) =1 <= Ve > 03 an e-representation of I(E)

For each e-representation f, find a nearby actual
representation g. <— We are here.

If M is not decidable, 1 = wqc(GM) # wq(GM).
Take M = HALT € RE.
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Approximate Representations of Finite Groups

For 0 € M,(C)" define the seminorm

(A,B)y = Tr(B*Ac), ||A|I2 = (A, A),.

N

Theorem [Gowers-Hatami '16, Vidick '20 (blog post)]

Let G be a finite group, € > 0, 0 € M,(C)™ with trace 1, and
f: G — Un(C) be a map such that

Exyecllf(x)*f(y) = f(x"1y)llo < e

Then there exists n’ > n, an isometry V : C" — C" and a
representation g : G — Uy(C) such that

Exyecllf(x) = Vg(x) VI3 < e
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Compact Quantum Groups (CQG)

A CQG is a pair (C(G), A) where C(G) is a unital C*-algebra and
A: C(G) = C(G) ® C(G) is a unital, coassociative
x-homomorphism such that we have the “co-cancellation
property”:

(C(G) @ DA(C(G)) = C(G) ® C(G) = (1© C(G))A(C(G)).

min

y
A representation of a CQG G on a finite dimensional Hilbert space
H is an invertible element U € B(H) ® C(G) such that

(id X A)U = Uyp Uss.

v
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Translation

Definition [Brannan '23]
For M a von Neumann algebra and CQG G, the M-valued Fourier

~

transform is Fpy : MRL®(G) — M®@(>°(G) given by

f— (1M R1I® h)(W23f13) =: ?,

where W € M(c(G) @ C(G)) is the right regular representation
of G.

.
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Translation

Definition [Brannan '23]

For M a von Neumann algebra and CQG G, the M-valued Fourier
transform is Fpy : MRL®(G) — M®@(>°(G) given by

f— (1M R1I® h)(W23f13) =: 7?,

where W € M(c(G) @ C(G)) is the right regular representation
of G.

Indeed, considering W = @wem((@ U™, with each
U™ € B(Hz) ® O(G) being a fixed representative of its class,

.

F(r) = (1®1® h)(Ukhs).
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Translation

Proposition [Brannan 23]

The map Fj; has the following properties for f, g € MRL>(G):
(1) &Conxolution formula) If k = (1 ®@ h® 1)(f5(1 ® A)g) then
k=7Fg.
@ (Plancherel formula) We have

A~

(Lo h)((@)F) = (1@ h)(g™f).

@ (Inversion formula) For the same k above,

k=Y d(m)(1 @ Trgm,)(pxt) @ 1)((UZ) k(m)12)
w€lrr(G)

converges under || - || yzL(c)-
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Further Directions

@ Construct a non-local game for which this approximation has
meaning.

o Find a CQG that is not stable.

@ Attempt to translate other classical approximation results.
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