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Recent developments in non-classical logic have raised the question of rational
choice in the field of logic. If logic is not an exception, a posterior
methodology can be used for rational choice among logical theories. In
choosing a logical theory, there are several criteria to consider, such as
expressive power and separation of propositions, explanatory power and
separation of inferences, consistency and internal coherence, compatibility
with evidence, simplicity, and unification. To apply this methodology to logic,
we will echo the views of Priest and Williamson and examine their opinions
on logic and logical evidence. In this article, we consider, in Priest's opinion,
the linguistic concept of "validity" as the subject of logic and partial inferences
and our intuitions about their validity as evidence for logical theories. Based
on these criteria, we compare Relevance Logic theory and Truth Functional
System theory, then calculate the rationality index for each theory. Compared
with Relevance Logic, the Truth Functional System theory has a higher
rationality index and outperforms it many times over.
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Extended Abstract

The concept of truth-functionality of material implication in Classical Logic is the basis of the
interpretation of the conditional and the validity of the argument. This interpretation has led to
several paradoxes in this logic, known as paradoxes of material implication. Several attempts have
been made to resolve these paradoxes, some of which have resulted in the establishment of non-
classical formal systems. The development of these logics in recent decades has raised the question
of rational choice in logic. Having accepted the assumption that logical theories are not excluded
from other scientific theories, in this article we present the methodology of inference to the best
explanation, on the basis of which a theory is selected as the preferred theory if it provides a better
explanation of the evidence than other theories. We have discussed the criteria of expressiveness
and separation of sentences, explanatory power and separation of inferences, consistency and
internal coherence, compatibility with evidence (sufficiency of data), clarity and simplicity, and
unification as criteria for the best explanation to prefer a logical theory over theories.

As in this methodology, a logical theory is evaluated only in the face of evidence, we will
express Priest's and Williamson's views on the subject of logic and logical evidence. Having
rejected Williamson's view, we take the subject of logic, according to Priest, the linguistic concept
of "validity" and our partial arguments and intuitions about those arguments as evidence for logical
theories. Under this assumption, we compare two non-classical logical theories (Relevant Logic
and Truth-Functional Logic) with the criteria for the best explanation and select one of them on
the basis of the methodology of inference to the best explanation by calculating the rationality
index of each theory based on a quantitative model.

Relevant Logic refers to a set of formal systems formed by amplifying or weakening the known
formal system R. In this article, we consider only the well-known formal system R and Anderson's
and Belnap's interpretations of it. The basic propositional Truth-Functional Logic is one of the two
non-classical logics introduced by Haj Hosseini in Two Non-Classical Logic Systems: A New
Outlook on Elements of Logic through some restrictions and adaptations at the level of arguments,
foundations and rules of logic to solve the paradoxes of material implication.

Both Relevant Logic and Truth-Functional Logic were founded to avoid the paradoxes of
material implication that arise in Classical Logic, and both put an end to these paradoxes. The
difference between these two is that Relevant Logic blocks these paradoxes by replacing the
material implication of Classical Logic with the relational implication, along with some
adjustments at the level of the inference rules of this logic, which requires the adjustment of the
correct definition of inference in this logic. The basic propositional Truth-Functional Logic, on the
other hand, keeps the concept of material implication of Classical Logic and assigns it to the
meaning of the truth-functional "if...then..." and the adjustment of the correct definition of
inference in this logic, which requires some adjustments at the level of inference rules and
deduction theorem of Classical Logic.

Comparing and evaluating these two logics using the criteria we listed for choosing logical
theories based on the methodology of inference to the best explanation, we show that Truth-
Functional Logic is in a better position in terms of expressive power and power of separation of
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sentences, explanatory power and separation of inferences, and compatibility with evidence.
Moreover, because of an ambiguity in the most central concept of logic, the assumption of three
ad hoc requirements and the neglect of one requirement, Relevant Logic is much less clear and
simple than Truth-Functional Logic. Likewise, Relevant Logic cannot cover many basic
propositions and arguments made by these propositions, so it is less unifying compared to the
Truth-Functional System. Finally, we calculate the rationality index of each theory based on
Priest's quantitative model and show that Truth-Functional Logic has a significantly higher
rationality index than Relevant Logic and can acceptably overcome the paradoxes of Classical
Logic.
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