Transcendental Conception of Logic

: PostKantians, Wittgenstein and Linear Logic
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[Summary] Resource-conscious logic (substructural logic represented by linear
logic) - hereafter referred to as "RCL" - has been developing rapidly in recent years,
and there has been a wide interest in what important insights and consequences
RCL can bring to philosophy. In this context, due in part to the fact that so-called
"game semantics" has made a significant contribution as the semantics of RCL, it is
becoming commonplace for RCL-related researchers to discuss Wittgenstein's
philosophy (although the relationship between game semantics and language game
theory is not so clear). However, going further, in cutting-edge RCL research, the
main concepts of Kantian epistemology are being applied in a unique way (or at least
borrowed as basic terms) in an important way. The most representative example is
the word "transcendental," and in fact, one of the most cutting-edge fields of RCL
(probably one of the most radicalized logical systems) has been called
"transcendental syntax" since its founder, Girard. Taking these circumstances into
consideration, the first presenter of this workshop (Asano) will consider why and how
the Kantian idea of transcendentalism has been inherited by modern RCL, while
considering the trend in post-Kantian logical philosophy, from Lotze, his own
specialty, to Frege and Wittgenstein. The second presenter (Okamoto) will focus on
the concept of "calculation," which has been gaining importance in recent years as a
key concept in Wittgenstein's philosophy of mathematics, and on Wittgenstein's
unique understanding of language games (which has not received much attention in
the past), and consider in what sense RCL-style "transcendental syntax" is
"transcendental." Based on the above, Okada and Seiller, who are currently the most
knowledgeable about the theoretical content and philosophical foundations of RCL,
will explain transcendental syntax and related theoretical concepts (e.g., interactive
computation), and present their own philosophical views (Okada will also introduce
the background of Seiller's research). At the end, there will be a Q&A and discussion

with the audience.
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[FCFER] Is the Theory of Validity “the Logic of Illusion”?

One of the key elements that characterize the post-Kantian philosophy of logic is anti-
psychologism. It is well-known that the Southwest Neo-Kantians such as Windelband and Rickert
and phenomenologists like Husserl considered logic as an independent and objective science and
argued against making it a subordinate discipline of empirical-descriptive psychology.

It was Hermann Lotze’s theory of “validity [Geltung]” in his Logik, first published in 1874,
that provided an important standpoint for this anti-psychologism camp. Treating validity as the
reality [Wirklichkeit] inherent to the logical entities, Lotze made two points concerning the
normativity and objectivity of logic, which became the basis of his later critique of psychologism.

According to literature, Lotze's notion of validity can be found in his earliest logical work
written in 1843 (cf. Vagnetti (2018)). In the introduction of this work, Lotze claimed that logical
forms and logical laws cannot be reducible either to the modes of association of our ideas or to
the ontological forms of things and proposed to secure a realm for “the logical.”

In this context, his distinctive approach to the relationship between logical forms and Kant’s
transcendental schemata plays an important role. Admitting that we can make judgements
involving the ideal [Idee], Lotze proposed to interpret logical forms as Kant's transcendental
scheme without reference to intuitive forms. Georg Misch, who wrote the introduction to the 1912
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edition of Logik, remarked that Lotze had reached his pure logic by taking the “‘transcendent use’
of categories [‘transzendenten Gebrauch’  der Kategorien]” as the nature of logical forms (cf.
Misch 1912, xxxviii).

As the above quotation suggests, it is probable that Misch had in mind Kant's Transcendental
Dialectic. In his Critique of Pure Reason, Kant thought such a use of reason that goes beyond the
construction of empirical objects leads us into various fallacies, which he called “the logic of
illusion [Schein]" (A293/B349). If so, is Lotze's theory of validity, and hence, the series of anti-
psychological tendencies in post-Kantian philosohy, after all, merely a variant of dogmatic
rationalism, which Kant believed he had already refuted? In this talk, I would like to consider this
point from a broader perspective, including Wittgenstein's philosophy and related contemporary
logical systems, as a preliminary work to examine the actuality of post-Kantian philosophy of

logic (or, conversely, to look at the historical accumulation that lies behind contemporary logical

systems). XFERILAAFE T I 9,



How not to be Dogmatic on Basic Notions of Logic?
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In recent years, research on linear logic, which began with Girard, has progressed
to radical theoretical endeavors such as transcendental syntax, Ludics (from "ludo,"
meaning to play a game), and the geometry of interaction. In these works, bold
critical scrutiny has been applied to the very basic concepts of conventional modern
logic (for example, the distinction between "syntax" and "semantics"). In this
connection, one interesting thing is that Kant's term "transcendental" and
Wittgenstein's term "(language) game" are explicitly applied. So, does this
terminological commonality mean that there is a substantial inheritance (of course,
it must also include a certain amount of criticism) of the philosophical viewpoints of
Kant and Wittgenstein, rather than merely a pretense? This thesis aims to answer
this question in the affirmative, focusing in particular on a certain minimalist idea
in Wittgenstein's theory of meaning (which is considered typical of his mid-period

work, but which seems to have been maintained throughout his early and later



works) - in short, the idea that each proposition that appears in the deductive
inference we carry out (typically from premises) is not a "mapping" of some real state
of affairs, but is merely a step in a "calculation" that lacks content in itself. On the
one hand, this minimalist idea is thought to have a background in a Kantian attitude
against dogmatic metaphysics, and also seems to be quite close to the perspective of
Ludics, a transcendental syntax of linear logic, which delves into the concept of
calculation and emphasizes its fundamental importance in logic. In the thesis, I will

endeavor to cite as many textual sources as possible.
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The aim of this discussion and talks of the second half of this Workshop is to provide
some examples of how linear logic-based research could contribute to concept
clarifications in our real life. In this session we consider in particular the
clarifications of concepts such as computational model, program, and algorithm,
which are not only related to computer science but also touches some aspects of our
everyday life. For instance, people often talk about “ Al-algorithms”, but what does
this mean? Is it a proper way of describing AI? If time permits, we will also discuss
the new ways of concept formations of logical constants of logic and types of type
theory.
Our discussion and talks do not presume the audience to be already familiar with
the knowledge of Geometry of Linear Logic, Interaction (Gol), Transcendental
Syntax, and related works. The discussion and talks will provide the essential issues,
arguments, claims, and results intuitively, together with information of precise

research publication sources that could be accessed for further details by the



audience interested in knowing more details about some parts of the content.

Nearly 40 years have passed since Jean-Yves Girard’s linear logic was introduced in
1986-1987, together with a new view of proofs as graphic networking. Since then,
Girard extracted the linear logical characterization of cut elimination through a
succession of works:

* Geometry of Interaction (Gol) constructions based on various tools including
von Neumann algebra,

* Ludics, a new generalized game semantic, or

* Transcendental Syntax in which Girard uses some Kantian basic
classification notions to start his new analysis of cut elimination, of course, not in
the sense of Kant, but for the basic framework for contemporary studies of

philosophy of constitution of logical basis.

These works, and Seiller’s generalisation of Gol as Interaction Graphs, constitue the
foundations for what Seiller calls “linear realisability”, that is the development of
realisability techniques specific to linear logic.

We will shortly review those almost 40 years development of completely new style of
cut-elimination-oriented research development, with an emphasis on the ideas and
the results reaching outside of the specific field of linear logic. Indeed, these ideas
have had many influences in philosophy of logic, programming languages, and more
concrete computer program theories. In particular, we point out the LL-Gol-Ludics-

Transcendental Syntax are related to concept clarifications and concept-formations.



Formally defining notions of computations, models of computation,
programs, data structures, and algorithms
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I have recently proposed a general framework, “mathematical informatics”, to
properly distinguish and formally define core notions in computer science:
computations, models of computation, programs, data structures, algorithms, etc.

This work stems from previous work on linear realisability models (Geometry of
Interaction — Gol, Ludics, Transcendental Syntax), both technically and
conceptually. Indeed, the proposed definitions of model of computation and programs
are borrowed from a generalised setting for Gol. Moreover, the mathematical
informatics approach aims at placing dynamics (of program execution) as the
foundations of computability, in the same way Girard’s Gol program aimed at
introducing dynamics (of cut elimination / proof normalisation) as the foundation of
logic.

The talk will be split into two parts. In the first, I will explain some of the key
ingredients of linear realisability techniques that lead me to this more recent work.
In the second, I will give an overview of the resulting approach.

The talk will not require previous knowledge of Girard’s geometry of Interaction.
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