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· Entanglement of (i) is characterized by
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Entanglement between three particles
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· Different types of entanglement
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How can we show that they are essentially different ?



Entanglement polytope (Walter et al . '14)
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Entanglement polytope
-

A(t) : = [(x(p , (5)),X(pn(s))dec(u) ( +)}
Fact : Alt) is a polytope ! ENessMunford 184
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· One-body quantum marginal problem : (PCP2, Ps)EASt) ?



& nautum functional (Christand , Vrana
,

Zuiddam18)

Fix O = (On, 02
,
03) (0 : 20, 0 : = 4) (typically, 0 =1/.. 11s))

· Ep .(t) : = max 0
: H(Pi)

(P-12,P3)EA(t) i= 1 ↑ Shommon entropy

= Sup & (s) (to(s) := 50 : H(P : (s)))
(5) ~ scoccIt] T
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· Fo(t) := -E0t) < quantum functional

Recall : Alt) :=SIP-



& nautum functional : applications
Properties (Christand , Vrana, Zuiddam18)
·Fo ) = 1 =
· Fo(se + ) = Fo(s) + Folt

· Fo(SAt) = FoLsIFolt):· Sit => Fols = Folt)
(52 + E
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not necessarily invertible

Works as an obstruction forasymptotic restriction

SAnstDan C = logFol/logFp(t) = ExI/Eo(t)
· Provides lower(uppe bounds asymptotic (subrack of sensors.04

· How many copies of It) is lat least) needed to create Is ?



Quantum functional computation
Want to compute : Eolt =pmH(01) Eo(s)
Concave maximization over a polytope- easy ???

No ! Alt is very complex !

Computation of Alt) Cranden Berg et al,25) is only practical up to n : 4.

Our algorithm : Entropic Tensor Sealing

| t m) := (p, (44)- 2Pu ep >
(4))( + 1)

Thm
. (Dogan - S-Walter) Folto) - Eoltil = Elk "

.

First efficient algorithm for quantum functional computation !



Classical-quantum correspondence P
Pr

Supportpolyte 11
& (t) := 12 (0 .2 0 .8

& (P2, pp3) : marginal of prob. dist . P/Pijk > o => tijk + 07

"classical" version of entanglement polytope .

&apport functional [Strassen'80s)

-O(t) : = min max & O.H(P :)
1s] vscoct) (Pe,+2+/Ent(s)

Thm . (Dogan - S-Walter) Fo (t) = 30(t)

Generalizes to any symmetric concave
function (in place of entropyl.
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