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Abstract: We present &Atilde;&cent;&Acirc;A€&Acirc;Aceguess your neighbor input&Atilde:&cent;&Acirc;A€&Acirc;A« (GYNI), a multipartite

nonlocal task in which each player must guess the input received by his neighbor. We show that quantum correlations do not perform bet
classical ones at this task, for any prior distribution of the inputs. There exist, however, input distributions for which general no-sign:
correlations can outperform classical and quantum correlations. Some of the Bell inequalities associated to our construction correspond to f
the local polytope. We then discuss implications of this game in connection with recent attempts of deriving quantum correlations from inforn
based principles, such as non-trivial communication complexity, information causality and Gleason&Atilde;&cent;&Acirc;AE&Acirc;AT™
theorem. Our results show that truly multipartite concepts are necessary to obtain the set of quantum correlations for an arbitrary number of
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Box-World Scenario

.V distant parties performing /72 different measurements of 7 outcomes.
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Box-World Scenario

.V distant parties performing /7 different measurements of 7 cutcomes.
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Box-World Scenario

.V distant parties performing /71 different measurements of 1 gutcomes.
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Box-World Scenario
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.V distant parties performing /77 different measurements of 7" outcomes.
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Box-World Scenario
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Box-World Scenario

_V distant parties performing /77 different measurements of 7 outcomes.
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Box-World Scenario

V distant parties performing 72 different measurements of 1 outcomes.
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Box-World Scenario

_V distant parties performing /7 different measurements of 7" outcomes.
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Box-World Scenario

-\ distant parties performing /77 different measurements of 7 outcomes.
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Box-World Scenario

i

.V distant parties performing /77 different measurements of 7" outcomes.
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Box-World Scenario

-V distant parties performing /7 different measurements of /" outcomes.
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Box-World Scenario

-V distant parties performing 777 different measurements of 7" outcomes.
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Box-World Scenario

-V distant parties performing 77 different measurements of 7" outcomes.
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Box-World Scenario

.V distant parties performing /77 different measurements of 7" outcomes.
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Box-World Scenario

.V distant parties performing /77 different measurements of 7 outcomes.
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Physical Correlations
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Physical principles translate into limits on correlations
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Box-World Scenario

_V distant parties perfaorming /7 different measurements of 7 gutcomes.
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Box-World Scenario

-V distant parties performing /77 different measurements of 7" outcomes.
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Physical Correlations
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Physical Correlations

Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.

These are the standard “EPR” correlations. Independently of fundamental
issues, these are the correlations achievable by classical resources. Bell
inegualities define the limits on these correlations.

For a finite number of measurements and results, these correlations define a
polytope, a convexset with a finite number of extreme points.
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Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.

p(al, SR - ST xN) = Zé p(i)D(czlixl,ﬂ). —iRG X, ,3,)

These are the standard “EPR” correlations. Independently of fundamental
issues, these are the correlations achievable by classical resources. Bell
inequalities define the limits on these correlations.

For a finite number of measurements and results, these correlations definea
polytope, a convexset with a finite number of extreme points.
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Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.

p(al, ey - o A xﬂ)= Z,; p()?.)D(algxl,l). . .D(aw.xﬁ” /1)

These are the standard “EPR” correlations. Independently of fundamental
issues, these are the correlations achievable by classical resources. Bell
inegualities define the limits on these correlations.

For a finite number of measurements and resuits, these correlations definea
polytope, a convexset with a finite number of extreme points.

Pirsa: 11050043 Page 64/452




Physical Correlations
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Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.
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Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.
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inegualities define the limits on these correlations.

For a finite number of measurements and results, these correlations definea
polytope, a convex set with a finite number of extreme points.
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Physical Correlations

Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.
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These are the standard “EPR” correlations. Independently of fundamental
Issues, these are the correlations achievable by classical resources. Bell
inegualities define the limits on these correlations.

For a finite number of measurements and results, these correlations definea
polytope, a convex set with a finite number of extreme points.
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Physical Correlations

Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.
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These are the standard “EPR” correlations. Independently of fundamental
issues, these are the correlations achievable by classical resources. Bell
inegualities define the limits on these correlations.

For a finite number of measurements and resuits, these correlations definea
polytope, a convexset with a finite number of extreme points.
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Physical Correlations

Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.
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These are the standard “EPR” correlations. Independently of fundamental
Issues, these are the correlations achievable by classical resources. Bell
inequalities define the limits on these correlations.

For a finite number of measurements and resuits, these correlations definea
polytope, a convexset with a finite number of extreme points.
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Physical Correlations

Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.
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These are the standard “EPR” correlations. Independently of fundamental
issues, these are the correlations achievable by classical resources. Bell
inegualities define the limits on these correlations.

For a finite number of measurements and results, these correlations definea
polytope, a convexset with a finite number of extreme points.
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Physical Correlations

Physical principles translate into limits on correlations.

1) Classical correlations: correlations established by classical means.

p(ap s i e e xN)= Z& p(i)D(allxl, ﬁ). . .D(aﬁxﬂ” l)

These are the standard “EPR” correlations. Independently of fundamental
issues, these are the correlations achievable by classical resources. Bell
inegualities define the limits on these correlations.

Faor a finite number of measurements and resuits, these correlations definea
polytope, a convexset with a finite number of extreme points.

Pirsa: 11050043 Page 74/452




Physical Correlations

Z2) Quantum correlations: correlations established by guantum means.

Ma,, X, X ) tr(pﬂ/ljll e e )

Yo -1 MM -5 M

ﬁ:‘

The set of guantum correlations is again convex, but not a polytope, evenifthe
number of measurements and resultsis finite.
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Physical Correlations

2) Quantum correlations: correlations established by guantum means.

pla,, ..., a,|X,.....X, )=t (,UW R --- CI\J”)
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The set of guantum correlations is again convex, but not a polytope, evenifthe
number of measurements and results is finite.
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Physical Correlations

2) Quantum correlations: correlations established by guantum means.

P(a,.....ayx,....x,) =telpM3 @--- QM)

o 1.
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The set of gquantum correlations is again convex, but not a palytope, evenifthe
number of measurements and resultsis finite.
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Physical Correlations

2) Quantum correlations: correlations established by quantum means.

Ma.,..., a-|X;.....X, ) =1r (pV[l® -QOM > )

The set of gquantum correlations is again convex, but not a polytope, evenifthe
number of measurements and results is finite.
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Physical Correlations

2) Quantum correlations: correlations established by quantum means.

pa.....aglx,.....x, )= tr(pl/fj &--- C’A’II)

I 5
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The set of gquantum correlations is again convex, but not a polytope, evenifthe
number of measurements and resultsis finite.
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