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Abstract: In this paper we explain the different meanings of the word “logic” and the circumstances
in which it makes sense to use its singular or plural form. We discuss the multiplicity of logical
systems and the possibility of developing a unifying theory about them, not itself a logical system.
We undertake some comparisons with other sciences, such as biology, physics, mathematics, and
linguistics. We conclude by delineating the origin, scope, and future of the journal Logics.
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1. Classical Logic(s) vs. Non-Classical Logic(s)
One natural reason to put an “s” at the end of the substantive “logic” is to under-
stand “logic” as shorthand for “logic systems” (or “systems of logic” or “logical sys-
tems”). There are plenty of different logic systems. For many years, one system was
dominant: syllogistic logic, due to Aristotle (384-322 BC)', often considered the father of
logic. This system was developed, improved, and extended in different ways by various
scholars [1-7]?. Then in modern logic, which started in the mid-19th century with the work
of George Boole (1815-1864) [8-10], who wanted not to reject syllogistic but to provide a
mathematical account of it, thousands of logic systems have been developed. The result
is that we are currently facing a proliferation of logics. This booming effect is due to
formalization, symbolization, and mathematization.

These three phenomena are interrelated and have given rise to corresponding termi-
nologies, which are alternatively used: formal logic, symbolic logic, and mathematical logic. The
expression “formal logic” was promoted by Immanuel Kant (1724-1804); it is an ambiguous
expression, having five different meanings [11]. The expression “symbolic logic” was intro-
duced by John Venn (1834-1923) [12], and it was used by Lewis Carroll (1832-1898) [13,14]°.
Later, it became a symbol for modern logic, with The Association for Symbolic Logic and
The Journal of Symbolic Logic, which ironically are using this word in a quite opposite
meaning [15]. It is not clear who introduced the expression “mathematical logic”, but
it has an ambiguous double meaning: it can be interpreted as the study of the logic of
mathematics (mathematical reasoning) or the mathematics of logic (a mathematical study
of reasoning in general, not only mathematical reasoning).

Note that these three expressions are singular. One of the reasons to not use the
simple word logic was to emphasize the difference with Aristotelian or neo-Aristotelian
“traditional logic”. Louis Couturat (1868-1914) proposed the terminology “logistics” [16].
The “s” in English is not related to the word being plural but to English phonetics, such
as the word “phonetics” itself. In French, the term is singular: “la logistique”, like “la
phonétique”. Today, both “logistics” in English and “logistique” in French are used to
discuss organizational matters, in which logic is, at best, on the backstage.

A typical, not to say symptomatic, example of the proliferation of logic systems is the
development of many-valued logics, a natural, easy, straightforward generalization of the
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mathematics of classical two-valued logic. However, there is a dark philosophical side of
that “many”: does it make sense to say than there is a third truth value besides “truth”
and “falsity”? This was criticized by two famous citizens of the 20th century logical world:
W.V.O. Quine (1908-2000) [17] and Roman Suszko (1919-1979) [18].

Sometimes, the universe of logic systems is presented in a dichotomic way: classical
logic vs. non-classical logics, that is, one system of logic facing a multiplicity of opposed
systems. However, we can also present this dichotomy as fully plural, classical logics vs.
non-classical, logics, or as fully singular, classical logic vs. non-classical logic. Let us examine
the different meanings of the different locations of the plural letter “s”.

We can say classical logics vs. non-classical logics because there is not only one system
of classical logic, but many: propositional logic, first-order logic, second-order logic, etc.;
and their variations are not necessarily equivalent, for example, classical propositional
logic, conceived as a consequence relation (with no cardinality restriction on the theories,
i.e., sets of formulas), is not compact, in contrast to classical propositional logic conceived
as a set of tautologies (with no cardinality restriction on the set of atomic formulas) [19].
Compactness is a fundamental feature of a logic, according to which if a proposition is a
consequence of a theory, it is a consequence of a finite subtheory of this theory [20].

It is also possible to say classical logic vs. non-classical logic, considering “classical
logic” as a singular expression referring to the different classical systems and “non-classical
logic” as referring to the whole set of non-classical logic systems, considered not only as
a collection of systems but also as a field of study. One may say, “I am studying non-
classical logic”, meaning “I am studying the different non-classical systems of logic: their
properties, motivations, applications, and their relations (between each other and also with
classical logic)”.

The opposition between classical logic(s) and non-classical logic(s) has been challenged in
different ways at the philosophical and mathematical levels. At the philosophical level, the
adjective “classical” is quite ambiguous, as is the opposite adjective “non-classical” facing it.
Classical propositional logic is not classical in the sense of something related to the classics
of Greek antiquity (Figure 1) nor in the sense of classical music or classical physics [21,22]*.
The term rather means “orthodox”. Francisco Mir6 Quesada (1918-2019) [23] preferred the
dichotomy orthodox / heterodox, Susan Haack used the dichotomy deviation /extension [24],
Lloyd Humberstone introduced the notion of “contra-classical logic” [25], and there is also
“anti-classical logic” [26]. There are many different ways to describe and understand the
universe of logic systems.

Figure 1. Classical negation is not classic.

Anyway, non-classical logic is something more heterogeneous than classical logic;
there are many different “families” of non-classical logics, such as modal logic, many-
valued logic, relevant logic, and paraconsistent logic, but it would be strange to talk about
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the “family” of non-classical systems of logic because all they have in common is not being
part of the family of classical systems of logic. Funnily enough, the “non” in “non-classical
logics” is a classical negation, leading to a fuzzy reality, not to say chaos or absurdity [27].

At the mathematical level, it is possible to offer a three-valued semantics to classical
propositional two-valued logic and a two-valued semantics to a three-valued logic, such
as Lukasiewicz’s three-valued logic L3 [28-30]. Furthermore, considering that there is a
translation of classical logic within intuitionistic logic, which is, from another perspective, a
subsystem of classical logic, the relationship of opposition between the two is not clear [31].
Moreover, according to sequent proof theory developed by Gerhard Gentzen (1909-1945) [32],
the logical rules of both classical and intuitionistic logics are the same, the difference
according to this approach being structural. Another surprising result is that classical logic
can be translated into one of its halves [33], which is a typical example of the so-called
Béziau's translation paradox [34].

2. From the Universe of Logic Systems to Universal Logic

A general theory of logic systems has been developed, particularly to better un-
derstand strange phenomena and paradoxes mentioned in the previous section. Its
given name is “universal logic” (1993) [35-37], but this theory goes back to the work
of Paul Hertz (1881-1940) and Alfred Tarski (1901-1983) in the 1920s [38,39]. Universal
logic is not itself a system of logic; it is a general study of the various systems of logic,
considered as logical structures, in the same way that universal algebra is a general study
of algebras considered as algebraic structures [40]. Universal logic promotes unity in di-
versity not by reducing everything to one system but by developing concepts in a general
framework to have a better understanding of the universe of logic systems.

Some of these concepts are generalizations of concepts used in particular classical
or non-classical logic systems, such as the pivotal notion for an abstract version of the
completeness theorem, the notion of maximal non-trivial theory; a theory is maximal non-
trivial if any proposition is a consequence of any strict extension of it [41]. Some are used for
giving new definitions and understandings of notions, such as substitution, characterized by
Los and Suszko as endomorphism, leading to the notion of structural consequence relation [42].
Furthermore, some have been introduced especially from the perspective of a general
theory of logics, such as fibring, a key notion in the theory of the combination of logics [43].

Universal logic is in the line of “conceptual mathematics” [44]. As such, it offers a new
philosophical perspective and understanding of logic, for example, breaking the dichotomy
syntax/semantics; however, it does not reduce to philosophy of logic because it is not only a
reflection of what exists but also the transformation and evolution of the (science) of logic.

A series of events was launched in 2005 in Montreux, Switzerland, called UNILOG:
Word Congress and School on Universal Logic (Figure 2) [45].

1st World Congress and School on
Universal Logic

Www.-uni-10g:0rg

Montreux, Switzerland, March26th =April:3rd 2005

Figure 2. The first UNILOG.
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Since the first edition, there has been a contest during the event. The first three contests
were related to fundamental problems regarding relationships between logic systems:

e 1st UNILOG, Montreux, 2005, How to define identity between logics?
e 2nd UNILOG, Xi’an, 2007, How to translate one logic into another one?
e 3rd UNILOG, Lisbon, 2010, How to combine logics?

In the sixth edition (Vichy, 2018), the universal logic contest took the shape of a
World Logic Prizes Contest, in which winners of contests from different countries competed,
universality being then about the unification of logic research worldwide [46,47]. In this
same spirit, the Logica Universalis Association (LUA) launched on 14 January 2019 the first
World Logic Day [48], which was recognized the same year unanimously by the general
UNESCO assembly [49] and which since 2020 has been part of the calendar of international
days of UNESCO (Figure 3).

WORLD LOGIC DAY

5th
edition
2023

JANUARY 14

www.logica-universalis.org

Figure 3. The fifth edition of World Logic Day.

The 2nd World Logic Prizes Contest was organized at the 7th edition of UNILOG in
Crete, and the third one will take place at the 8th UNILOG in Cusco, Peru, in 2025. This
contest has been developed not only in the spirit of the unification of logic(s) but also in the
spirit of the unification of science(s) [50,51].

Universal logic can be considered as synonymous to metalogic, a word successively and
independently promoted in different ways by Arthur Schopenhauer (1788-1860), Nicolai
Vasiliev (1880-1940), and Mordchaj Wajsberg (1902-194?) [52]. Universal logic uses as
tools the four main metalogic theories that have been developed in modern logic, in order
of appearance: set theory, proof theory, recursion theory, and model theory. It also uses
various mathematical theories, such as topology, universal algebra, category theory, and
graph theory.

We can talk about different metalogics: the metalogic of classical logic, the metalogic
of intuitionistic logic, the metalogic of modal logic, etc. However, if we consider that all
these metalogics are developed in a common unifying framework, it is better to singularize
the name: “metalogic”. The expression universal logic is less ambiguous because the plural
“universal logics” does not really make sense, in the same way that “universal algebras”
is rather meaningless and is not used. Moreover, the etymological meaning of the word
“universal”, which comes from Latin through French, is “turned into one”.

The idea of universal logic, like the idea of universal algebra promoted by Garrett
Birkhoff (1911-1996), is to undertake unification not through axioms but through concepts.
And, like universal algebra, it does not reject plurality but embraces it as a whole [53].

3. The Singular Science of Logic

Logic as a field is the study of the various systems of logic; their applications, inter-
pretations, and meanings; and the historical and philosophical aspects of the theory of
reasoning, including the art of thinking, argumentation, fallacies, and paradoxes.
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Systems of logic are supposed to describe and/or prescribe natural and artificial
reasoning. The substantive “logic” is used in three different ways:
(1) reasoning;
(2) asystem describing reasoning, that is, “a logic”;
(3) the science studying reasoning through the development of logical systems and tools
to study them (for details, see [54,55]).

7

There is no sense placing an “s” on “logic” as the science of reasoning, in the same way
that we do not place an “s” on “biology”. If there is an “s” on “physics”, it is for a phonetic,
linguistic reason, related to English language; in French, it is “la physique”; in German, it
is also a singular female word, “die Physik”. No doubt that there are different theories in
physics, but it is good to have one single singular name for all these theories, thus forming
a science. Physical reality has various aspects; a theory embracing everything, a single
system, does not yet exist. Maybe there will never be such a system [56]; nevertheless,
reality is one, and its very nature, if any, does not depend on us [57]°.

In the case of logic, the situation is a bit different because reasoning is a human activity
that may vary over time and space, and we both practice it and theorize it. The magnitude
of this variation is unclear, as is the sense in which we can transform, change, and mold
this reality.

Logic, as the science of reasoning, varies like other sciences, but this fact is not a
reason to put an “s” on it. In the case of reasoning, one may argue that there are different
types of reasoning, not (only) in the sense of different aspects of reasoning, similarly to
different aspects of physical reality, but (also) similarly to the variety of languages. One
may be tempted to move in this direction, given that logic is deeply tied to language, the
Greek word logos meaning both reasoning and language (and also science and relation; see
Figure 4).

Reagoning

Relation

Figure 4. The four aspects of logos.

Human beings speak many different languages, and these languages are lively phe-
nomena, changing all the time, emerging, growing, and dying . .. However, all these human
languages have something in common despite some striking differences, and this similarity
allows translations from Chinese to Arabic, Arabic to Puppy-Guarana, and Puppy-Guarana
to Esperanto. The science of all these languages is called in English “linguistics”, with
again an “s” for phonetic reasons. In French, there is a singular name for this science, “la
linguistique”, a name which was amplified by Ferdinand de Saussure (1857-1923) with his
Cours de Linguistique Générale (1916) [58]. The singular is used to denote a unified science
that studies the multiple languages and the multiple aspects of these languages.

Saussure is considered the father of structuralism, which was developed in mathe-
matics by Bourbaki, a singular name for a non-empty set of mathematicians (about the de-
velopment of structuralism, see the interesting book by Gilles-Gaston Granger (1920-2016)
entitled Pensée formelle et science de I’homme [59]). Again, in English, there is an “s” at the
end of “mathematics” for the same reason as with “physics” and “linguistics” but this
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time in French too! In French, in contrast to “la physique” and “la linguistique”, people
say “les mathématiques”, a real plural, with the “s” not being a phonetic ornament. The
reason for this “s”, if any, is not clear. The General Nicolas Bourbaki (1934-1968) felt it
was too much, and in a famous paper entitled “L’Architecture des mathématiques” with
subtitle “La mathématique ou les mathématiques” [60], he argued for the singularity of
mathematics, unifying it with the notion of structure but considering that there were three
“mother structures” (Figure 5) [61].

ACTUALITES SCIENTIFIQUES KT INDUSTRIELLES

N. BOURBAKI FASCICULE XXII

ELEMENTS
DE MATHEMATIQUE

THEORIE
DES ENSEMBLES

STRUCTURES

HERMANN

Figure 5. Mathematics as a singular science based on a multiplicity of structures.

In German, the word for mathematics is singular and female: “die Mathematik”.
However, Heidegger introduced a male counterpart, “der Mathematik”, to denote the very
“object” that it is dealing with [62], in the same sense that we say that biology deal with Iife,
a singular word to denote the essence of all living creatures. In the case of the science of
logic, the object of study is reasoning, which is also sometimes called “logic” (the English
substantive “reasoning”, derived from Latin, won over “logic”, derived from Greek).

As for languages, there are variations of reasoning but also something in common
to all reasonings. To use the singular word “reasoning” does not necessarily mean that
there is only one (correct) way of reasoning, but like for “language”, it is a way to provide a
unifying perspective.

There are many different cats, but all of them have something in common, and the
same is true with human beings. This common thing is reasoning, which distinguishes them
from other animals. In Ancient Greek, human beings were called “logical animals”, which
later became famous in the Latinized form “rational animals” [63].

As in mathematics, we can gather the study of different theories and systems describ-
ing reasoning into a unifying theory based on the notion of structure. Structuralism is
directly related to one of the four original meanings of logos, “relation”, which is found in
words such as “analogy” or “rational numbers”. Something is understood, makes sense, or
exists not by itself alone but in relation to other things; that fact is the basis of structuralism.

A phenomenon also typical of human beings and that can be considered a byproduct
of rationality is a laugh. Laughter has many aspects, but the plural is rarely used. However,
there are different expressions describing/qualifying the different ways of laughing. On
the other hand, in English, the word “smile” is radically different from the word “laugh”,
in contrast to what happens in French, in which the word “rire” for laughter appears as a
subproduct of “sourire” [64]. When we have two radically different common names in a
given language, it is generally because their meanings strongly differ due to the fact that
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they denote fairly distinct realities. There may be some variations from one language to
another, indicating that people using different languages do not think in the same way and
do not have the same appraisal of reality.

Science, in contrast to ordinary thought and language, tends toward unification,
through a thinking, a language, an understanding that is universal. This phenomenon is
true for all sciences but especially for those using the symbolic language of mathematics [65],
which is today the case of logic, and those in which reasoning is the key, which is the case
of logic by its very nature.

4. Birth of the Journal Logics

I proposed in July 2021 to MDPI to create a journal called Logics [66]. It is a short,
simple, and direct title. I had in mind a journal both dealing with all kinds of logic systems
and the different perspectives that we can have on logic. Having founded a journal on
universal logic emphasizing unity among the diversity of logic systems, a journal entitled
Logica Universalis [67], I thought it would also be interesting to have a journal emphasizing
diversity but still preserving unity—a journal addressing all logics, in opposition to a journal
devoted to a specific family of logic systems, such as a journal devoted to many-valued
logics, fuzzy logics, or non-monotonic logics.

This project and the corresponding title spontaneously came to my mind in particular
because I have been a member of the editorial board of another MDPI plural journal entitled
Philosophies since its creation in 2016. Among MDPI journals, some end with an “s”, and
some end without an “s”, e.g., Knowledge. One of the MDPI journals with an “s” is Languages.
This journal focuses more on the study of some specific linguistic phenomena than on the
development of a general abstract theory of language, but considering any language or
linguistic phenomenon. This is the perspective I had analogously in mind for Logics. The
“s” is not for phonetics, as for “linguistics”, but for plurality, as for “languages”.

MDPI proposed having me launch this journal Logics, forming an editorial board, etc. [68].
I did not have the time to do so right away; meanwhile, Valentin Goranko proposed to
MDPI launching a journal on Logical Systems, and MPDI decided to simply call this journal
Logics, as I had suggested. I think the idea is quite the same, and I am confident that my
colleague Valentin, whom I have known for about 25 years (I remember in particular a nice
summer school of logic he organized in South Africa in 1999) and with whom I have been
collaborating in various ways, will efficiently run this new journal, and I will be glad to
help as a member of the editorial board.

"
S
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Notes

1

We are indicating the dates of birth and death of the main personalities whom we are discussing to fix the ideas and to provide a
more precise historical account, as well as to emphasize that a science like logic has been developed until now by human beings
who were born and died (some are still alive) and not by robots.

There were other proposals, such as Indian logic (see, e.g., [1,2]), Talmudic logic [3], Stoic logic [4], etc., but their influence was not
as important as that of Aristotelian logic, and they were not developed in as systematic a way. The systematization of Aristotelian
syllogistic logic has many aspects, such as the theory of the square opposition (see, e.g., [5]), the introduction of singular terms [6],
and all kinds of variations, such Abelard’s logic [7].

Carroll is famous for his novel Alice’s Adventures in Wonderland (1865), but he was also a logician [14].

I organized two workshops discussing the names for logic systems, in particular the expression “classical logic”, in Helsinki in
2015 at the 15th CLMPS [21] and in Vichy in 2018 at the 6th UNILOG [22].

I'wrote a master’s thesis in philosophy at the Sorbonne in 1987 on the question of objective reality according to modern physics [57],
comparing the views of Heisenberg, Bohr, and Bohm, under the supervision of the famous physicist Bernard d’Espagnat
(1921-2015), who received the Templeton prize in 2009.
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