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To examine Putnam's views on the application of quantum logic is the aim
of this paper. Hilary Putnam defends quantum logic in his works. According
to him, classical logic cannot answer the problems arising in quantum
mechanics. Therefore, we need to present a non-classical logic, namely
guantum logic. Putnam argues three main reasons for the transition from
classical logic to quantum: 1. to be false some of the necessary truths of logic,
Il. have to change of logic, Ill. the pattern of three-valued logic. Putnam's
views about this transition to quantum logic can be considered from several
points: First, despite Putnam's criticism of classical logic, he defends
guantum logic through the rules of classical logic. Second, it is a bulky claim
to know of quantum logic as “true” logic. Third, the conclusions of the
Cartesian product have changed in Putnam's analysis. Fourth, in his logic
system, Putnam pays attention to “intuition” instead of relying on “axioms.”
Fifth, the middle value of truth is ineffective and erroneous in quantum logic.
Despite these criticisms, many of them can be answered analytically.
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Extended Abstract
Introduction

Classical physics began with Copernicus’s heliocentric theory in the 16th century and later reached
its peak of prosperity by people such as Galileo, Newton and Maxwell. The influence of classical
physics among scientists reached such a point that at the end of the 19th century, it was thought
that the physical principles governing the world were fully known and everything follows
Newtonian mechanics and Maxwell's electromagnetic theory. This caused a kind of philosophical
dogmatism in this period and the idea of the need to discover other fundamental laws in physics
became very weak. At the beginning of the 20th century, following the development of technology
and obtaining new and complex laboratory tools, scientists succeeded in conducting experiments
that shook the foundations of classical physics, which resulted in the emergence of a new theory in
the science of physics, which today is called the quantum theory. In addition to this transition and
by examining the explanations presented in the quantum theory, important philosophical and
logical questions also emerged that drew the attention of philosophers and logicians (in addition to
physicists) to the quantum theory, among which we can mention the issue of causality, realism and
anti-realism in science. Therefore, quantum logic is a logic that was created to support quantum
physics to meet new scientific needs. Why classical logic was not responsive in this field and why
it made philosophers and logicians think to invent a logic compatible with quantum, is an issue that
will be mentioned in this paper. The philosopher whose logical opinions are examined in this article
in the application of quantum logic instead of classical logic is Hilary Putnam. Putnam believes
that if we look at the problems of the quantum domain with the perspective of classical logic,
classical logic will face challenges and to solve these challenges, we are forced to establish a logic
other than classical logic.

Putnam and Quantum Logic

Putnam is one of the philosophers who believes that quantum mechanics requires a revolution in
our understanding of logic. Hilary Putnam wrote three important articles to realize the revolution
he talks about, and in each of these three articles he explains the reasons for the transition from
classical logic to quantum logic: 1. Putnam, in "Three-Valued Logic" (1957), is trying to show that
in addition to the two values of truth and falsity, there is another value called Middle Value. 2. In
"Is Logic Empirical?" (1970), Putnam claims that we live in a world with non-classical logic and
proves for empirical reasons that some essential truths of classical logic are false. 3. "How to Think
Quantum Logically?" (1974): In this work, Putnam seeks to prove the possibility of change of
logic. These three cases, i.e., doubts about essential truths, the possibility and necessity of changing
logic and the need for three-valued logic, are Putnam's main reasons for replacing quantum logic
instead of classical logic.
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Conclusion

Putnam'’s view on the incompatibility of quantum logic with classical logic is significant, and the
problems he raises in applying classical logic in quantum space cannot be ignored. But, in this
paper, while paying attention to the problems and limitations of Putnam'’s view, an attempt was
made to reconstruct his view on quantum logic: First, some have criticized Putnam in his defense
of the principles of quantum logic, he uses a conclusion that is invalid in quantum logic. But such
a perception is not correct; Because Putnam's inference system happens to be used in the form of
classical logic, and therefore, this inference system does not need to be valid in the quantum logic
system. Second, Putnam's claim about quantum logic that it is universal is a big claim. If empirical
considerations in quantum phenomena lead to revisions in parts of the belief network, this revision
may create revisions in our understanding of logic. However, it is not possible to revise the logic
based on empirical considerations but to justify this revision, explicit and clear philosophical
components are needed. Third, Putnam has been criticized for changing the meaning of the
Cartesian product, in the sense that he claimed 2x2 > 5. According to Putnam, if we have a two-
membered set with only two possible values for each of the members, we will have four
conjunction states according to the Cartesian product, but the result of all four states is false, which
is a change in the meaning of the Cartesian product. Fourth, this claim that Putnam relies on
"intuition™ in his logic when he should have only paid attention to "axioms", is a false statement;
Because Putnam's logic is based on algebraic devices, such as Hilbert space, and all arguments are
explained in the form of these algebraic devices. Fifth, some claim that Putnam's middle truth value
is ineffective and erroneous. This claim is true if the value of truth is considered "unknown", while
Putnam believes that it has a middle value, a "known" value, called "neither true nor false".
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