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Bell’s Inequality and Boolean algebra

TAN Tianrong
(Department of Physics, Qingdao University, Qingdao 266071, P. R. China.)
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Abstract: As it is known that classical probability theory is unnecessary for quantum mechanics, but
another problem remains to be solved: how goes it if applying classical probability to micro proc-
esses. It is sure to obtain some conclusion in conflict with quantum mechanics; or quite the reverse,
from classical probability we will reach the same goal herein as quantum mechanics? Up to now, this
problem has never been examined, and thereby the field it concerning forms a blind area in micro physics.
When the question involves the relation between classical physics and quantum physics, it is hard to avoid
going astray in this blind area. Bell’s theorem is just a typical example herein.

Despite for Bell’s theorem the proofs are varied, the same essential character remains. All of these proofs
the laws of classical probability theory, specially, the laws of unite probabilities, has used. The question
whether these laws suitable for the process that Bell consider exactly falls on the above blind area. Herein
quantum physicists obey consciously the following norm: They tacitly approve that all these laws are un-
suitable for micro processes when starting from quantum mechanics, and acquiesce those are suitable
when starting from local hidden variable theory. Bell’s theorem is just a product of such an absurd norm.
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In the proof of Bell’s inequality, the theses, which characterize, as generally believed, local hidden vari-
able theory, can be summed up as a classical expression of the spin correlation function. But this expres-
sion never leads to Bell’s inequality for the following reasons: Firstly, from it we can derive the spin cor-
relation function expression in quantum mechanics. Secondly, in the course to derive Bell’s inequality, a
proposition originating from Boolean algebra rules in classical probability theory is used unawarely.
From the above two reasons it is concluded that Bell’s inequality originates from the step applying Boo-
lean algebra rules on the non-Boolean micro event space, and it is related neither to locality nor to hidden

variables.

Key words: Bell’s inequality; locality principle; hidden variable theory; spin correlation formula; classical

probabilistic theory; probability operations; event operations; Boolean algebra; quantum mechanics
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