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III.5 ON THE EINSTEIN PODOLSKY ROSEN PARADOX*

JouN S. BELLYT

. Introduction

THE paradox of Einstein, Podolsky and Rosen [1]} was advanced as an argument that quantum mechanics
could not be a complete theory but should be supplemented by additional variables. These additional vari-
ables were to restore to the theory causality and locality [2]. In this note that idea will be formulated
mathematically and shown to be incompatible with the statistical predictions of quantum mechanics. It is
the requirement of locality, or more precisely that the result of a measurement on one system be unaffected
by operations on a distant system with which it has interacted in the past, that creates the essential dif-

ficulty. There have been attempts [3] to hat even withont such ‘rability or locality require-

ment no ‘‘hidden variable’’ interpretation These attempts have been
examined elsewhere [4] and found wanting. Srpretation of elementary quan-
tum theory [5] has been explicitly construc n has indeed a grossly non-
local structure. This is characteristic, act Y here, of any such theory which
reproduces exactly the quantum mechanical |
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POWERFUL THEOREM

J p

Entangled Games Are Hard to Approximate

o If (Single-Round) IP is sound against local provers

» Then augmented (S-R) IP where 3rd prover mimics
one of the first 2 is sound against entangled provers

e Then also 2-out-of-3 version.



https://epubs.siam.org/author/Kempe%2C+Julia
https://epubs.siam.org/author/Kobayashi%2C+Hirotada
https://epubs.siam.org/author/Matsumoto%2C+Keiji
https://epubs.siam.org/author/Toner%2C+Ben
https://epubs.siam.org/author/Vidick%2C+Thomas
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o If IP is sound against local/Entangled provers

e Then augmented (S-R) IP where N provers mimic
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o Zero-Knowledge ?
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