
 

NONLOCAL BOXES

COMMUNICATION COMPLEXITY

Pierre BOTTERON Institute of Mathematics in Toulouse
France

FOXCONN Quantum Computing
Research Center Taipei Taiwan

June 21ˢᵗ 2024

arXiv 2302.00488 PRL with ABroadbent M0Proulx
thfgfhhf.sn a2scauntum with A Broadbent R.ch

ibiiI.Neghiptiiegrin

arXiv 2406.02799 with MWeber

Motivation

Goal Combine several principles to rule
out the set of quantum correlation Q

from the set of non signalling
correlations NS

Here communication Complexity CC

A collapse of CC seems impossible

in Nature

No quantum correlation can imply



9 MJ
a collapse of CC but some non sign

imply a collapse

Question What are all the non signalling
correlations that collapse CC
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13 Communication complexity CC

f 0117 10,11 0,1 Def f is trivial in
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Def The NLB P is collapsing CC

if p every f 50,13 10mm Sons

is trivial with probability p

Rmd such a collapse seems impossible
in Nature

Ex PR is collapsing
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IE F At
P does not collapse cc
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Man Every NLBmum Ffft is in tell
a is collapsing cc
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Find a protocol D f that wins at

guess a b 0,1

st.aeb flxiY
with me communication with prob p.lt
Brassard Buhrman et al PRL 96,25040112006

Repeat Polf three times

We get three
guesses for flax

An bn az bz 93 53

We compute the Majority function

h



of the three results if outputs the

most appearing bit in the inputs
EI a n n 1

010,01 H 0

010in H 0

We need to use two copies

of the NLB P.EDU

This defines a protocol Pdf
that wins at guessing a.beeinsst.ab flx y with prob palf polf

with no communication

k define Pet f from Pelf
St Pennff pelf piflsp.cosf
with no communication

We prove that pk't poto P

using a fixed point Thm

prove pA does not depend on fixy



Hence Fp PEI 1 tf 7k Pdf sp

independent of fixy

Now in Pelf Alice Bob
produce

a be oinsfa b flxiY with
prob pelflsp

Bob can send befo.nl to
Alice Alice knows foxy
Wip palfl p
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wiringly
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CASH game
Graph Isom Game

Graph Coloring Game

Venter Distance Game
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