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The two sides of axiomatics (José Ferreirós) . . . . . . . . . . . . . . . . . . . . ix
Axiomatized systems, scientific laws and laws of nature (Michel Ghins) . . . . . x
Two Futures: Pattern and Chaos (Peter Koellner) . . . . . . . . . . . . . . . . . x
Contradiction, consistency and the paraconsistent perspective in the Western

thought: from Heraclitus to Newton da Costa (Itala M. Lo↵redo D’Ottaviano) xi
Knowledge in motion. How knowledge transfer in science a↵ects eco-cognitive

openness, creativity, and epistemic responsibility (Lorenzo Magnani) . . . . xi
Axiomatic Thinking and Philosophy — From neo-scholastics logic to neo-realism

(Fabio Minazzi) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xii
Axiomatic as a strategy for complex proofs: the case of Riemann Hypothesis

(Jean Petitot) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xii
On the performance of axiom systems (Wolfram Pohlers) . . . . . . . . . . . . . xiii
The seriousness of the arbitrary claim (Olga Pombo) . . . . . . . . . . . . . . . . xiii
Type theories, (intuitionistic) set theories and univalence (Michael Rathjen) . . . xiii
Open Mathematization — On the Tension between Plurality and Unity of Scien-

tific Knowledge in David Hilbert’s “Axiomatic Thinking” (Gregor Schiemann) xiv
Proofs as objects: a pivotal thought (Wilfried Sieg) . . . . . . . . . . . . . . . . . xiv
Foundations of mathematics: an optimistic message (Stephen Simpson) . . . . . xv
A Simple Formulation of the Logic of First Level Attitudes, Actions and Illocu-

tions (Daniel Vanderveken) . . . . . . . . . . . . . . . . . . . . . . . . . . . xv
Axiomatic Thinking – Applied to Religion (Paul Weingartner) . . . . . . . . . . xvi

iii



Can some proposed extensions of Hilbert’s programme to
the foundations of physics, like quantum logic and quantum
probability, really contribute to the solution of quantum

paradoxes?

Alexander Afriat & Gino Tarozzi

For almost a century, impressive e↵orts have been devoted the well-known foun-
dational problems of quantum mechanics. The e↵orts have been made in di↵erent
directions, giving rise to the formation of various foundational sectors of research.
Each sector has developed its own jargon, idiosyncrasies, and especially certainties:
devout votaries have even been known to insist that their approach, unlike the oth-
ers, solves all the problems of quantum mechanics. What is true is that the various
approaches are not pointless, each o↵ering its own perspective, which can shed light
from a particular angle.

Quantum logic and quantum probability in their e↵ort to provide strictly formal
solutions of quantum paradoxes, have been represented as axiomatisations in the
spirit of Hilberts programme. We can consider them as such, to assess their contri-
butions to the logical clarification of some crucial points in the foundational debate.

The semantic function of the axiomatic method

Evandro Agazzi

The origin of the axiomatic method derived, in ancient Greek philosophy, from
the requirement of providing a logical justification for the truth of a statement
that, in such a way, passed from the status of belief to the status of knowledge.
This justification was conceived as a logical deduction from first principles endowed
with intrinsic evidence and this, in turn, was supposed to consist in an intellectual
intuition of the essential properties of the entities about which the discourse of a
given science is organized. The ‘crisis’ of the mathematical intuition occurred at the
end of the 19th century showed the weakness of such a view and opened the way
to the formalistic approach inaugurated by Peano’s school and strongly developed
by Hilbert and his school. The axioms (or postulates) were no longer considered
as statements expressing the properties of independently existing objects, but as
expressing the conditions for the existence of possible domains of objects. This
happens because the axioms constitute a kind of ‘global’ definition of the meaning
of all the terms occurring in their formulation. This gives to the axioms a genuine
semantic function concerning the sense of the respective concepts. This, however,
does not provide them with a genuine referential function (that is, the capacity of
‘creating’ mathematical objects) contrary to what is often maintained.
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Scientific realism and the empirical underdetermination of
theories

Mario Alai

The empirical underderdetermination argument against scientific realism rests
on a logically very strong point, but it seems to play little or no role in actual
scientific practice and does not show up in the history of science. It is incumbent
on scientific realists to explain why.

The most plausible answer is that a crucial premise of the argument, that all
the evidence for a theory consists in its empirical consequences, is not accepted
by scientists, nor should it be accepted by philosophers. In fact, not all empirical
consequences confirm, moreover confirmation for a theory can come from (a) data
which are not its empirical consequences and (b) non empirical facts and other
theories.

This is so because scientists don’t search just for theories that “save the phenom-
ena”, but for true theories, and they take theoretical virtues (explanatory power,
fecundity, plausibility in the light of observable mechanisms and accepted back-
ground theories, consilience, systematic power) to be reliable symptoms of true.
Scientific realists have arguments to back up this conviction. Examples have been
brought up of alternative theories which are underdetermined even by theoretical
virtues. However

1. some are trivial translations of one and the same theory in a di↵erent language;

2. some are expressions of the same content in a di↵erent conceptual scheme or
frame of reference;

3. the most interesting examples are some are mathematically intertranslatable
theories, with whom realists can deal in three ways: (3.1) suggest that some
discriminating empirical evidence can be found in the future; (3.2) hold that
they can be decided by theoretical plausibility criteria; (3.3) suspend judgment
about their diverging content, granting that there may be fact of the matter
even about questions which are undecidable in fact or in principle.

Kyle Stanford argued with convincing historical examples that the possibility of
unconceived alternatives to current theories produces a transient but recurrent un-
derdetermination. While this is di↵erent from the classical underdetermination “by
all empirical evidence”, it threatens to produce the same consequences as the in-
famous pessimistic meta-induction, which his examples immediately elicit: there is
no truth in past theories, hence also in present and future ones. Realist however
can resist these conclusions by the same two strategies used against the pessimistic
induction: the discontinuity strategy, stressing that scientific progress e↵ectively
reduces underdetermination; and deployment realism, arguing that novel predic-
tions show that even discarded theories include some partial truth, and such truth
cumulate over time.
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Predicativity and parametric polymorphism of Brouwerian
implication

Mark van Atten

A common objection to the definition of intuitionistic implication in the Proof
Interpretation is that it is impredicative. After some brief remarks on the history of
that objection, I will argue that in Brouwer’s writings predicativity of implication
is ensured through parametric polymorphism of functions on species.

Revolution in Social and Cultural Neuroscience: Impact on
Epistemology and Philosophy of Science

Valentin A. Bazhanov

The paper presents an attempt to assess from the philosophical standpoint the
advanced social and cultural neuroscience results. These results enables to claim
that the traditional comprehension of subject of cognition due to be reconstructed.
We must move from its universalistic interpretation mostly manifested in classi-
cal transcendentalism to interpretation explicitly taking into account socio-cultural
context of subjects activity, and sometimes even its biological background.

The ideas of cultural dependence of neural networks activity of the brain, a chain
of mutual influences of human genes and culture, the di↵erent neurocognitive strate-
gies of so called collectivists and individualistic cultures and their carriers, cultural
and cognitive neurobiological determination of subjects activity will be discussed.

Are There Thought Experiments in Mathematics?

Marco Buzzoni

The fast-growing literature on thought experiments has generated a large num-
ber of di↵erent views, but has paid insu�cient attention to mathematical thought
experiments. The attempt to extend thought experimentation from the natural sci-
ences to mathematics succeeds for applied mathematics, but works only in a limited
sense in the case of pure mathematics. Unlike empirical thought experiments in
applied mathematics, in pure mathematics there is strictly speaking no distinction
in principle between real experiments and thought experiments, because the antici-
pation in thought of the solution of a problem in pure mathematics amounts to its
actual solution, leaving no room for a separate real performance of the experiment.
Even though visualisation plays a certain role in the thought experiments of pure
mathematics, mathematical thought experiments are more similar, in their episte-
mologically fundamental aspects, to formal proofs than to thought experiments in
the natural sciences.

One could obviously say that thought experiments are so ubiquitous in mathe-
matics that they are an integral part of it, but the fact remains that, to the extent
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that the dialectical relation of contraposition and reciprocal implication of thought
experiments and real world experiments vanishes, we cannot avoid the conclusion
that thought experiments must play fundamentally di↵erent roles in pure mathe-
matics and in the natural sciences.

Selectivism: An Approach Long in the Making

Alberto Cordero

According to selectivism, (a) theories are not monolithic proposals but intellec-
tual constructs made of posits of various degrees of success with respect to truth, (b)
empirically successful theories flourish because the world is as some theoretical ex-
planations and narratives they posit say it is, and (c) recognizing this, scientists try
to grade theory components accordingly, if with uneven results. Current selectivism
(the divide et impera approach) arises most proximately from responses to Laudans
pessimistic inductions from the history of science, but the approach is much older,
or so I argue in this paper.

I trace selectivism to epistemological and methodological schemes on view since
Antiquitynotably in such developments as Ptolemaic and Copernican astronomy;
Galileo’s piece-meal approach to the study of nature, also his e↵orts to embrace re-
alism about both the Bible and the Heliocentric Theory; Newton’s proposed reform
of natural philosophy, and (at the apex of classical physics) Lorentz’s reading of
Maxwell’s theory. These and numerous other cases, I suggest, show regular recog-
nition by past scientists that successful theories contain both “wheat” and “cha↵”
that need to be detached from each other, attesting to a selectivist core at work
during most of the history of natural philosophy and science. At each stage, this
core together with local background knowledge guided gradation of intellectual con-
tent and preferred retention as science advanced. Until about the late Renaissance,
the resulting rational gradations emphasized deductive reasoning and meta-empirical
certitudes; retention of intellectual content was poor except at levels guarded against
revision by metaphysical or religious convictions. Ptolemaic astronomy (which, con-
trary to popular opinion, embodied a partial realist stance) exemplifies this stage
well. By contrast, when at the dawn of modernity natural philosophers began to
challenge the content and character of traditional knowledge, the gradation strategy
reoriented accordingly. I focus on some emblematic episodes: (a) Galileo (Dialogue,
Discourses, also his Letters to Duchess Christina); (b) Newton (Principia, Opticks);
and (c) ampliative strategies in the century of Fresnel, Wheewell, Maxwell, and
Lorentz. Cases such as these, I suggest, show how and why the tenets of today’s
divide et impera selectivism arose. What counted as acceptable natural philosophy
altered along the way, as did the selectivist emphasis, which increasingly shifted
towards partial piece-meal descriptions and theories that provided incomplete un-
derstanding of their intended domains. It became satisfactory to pursue knowledge
through less than apodictic or even deductive proof, a trend fortified by methods
focused on recognizing inductive markers of truthful theories. In the early 19th
century the markers of choice were parsimony and fruitfulness, predictive power
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gaining favor later in the century. Recognition of these inductive indicators has led
to unprecedented quality and quantity retentions of theory-parts at inductive levels.

A complementary question arises, however: If selectivist schemes have been long
in the background, why does selectivism seem new? The last section considers
this issue and calls attention to the enduring impact of some views from the mid-
twentieth century.

Hilbert on Axiomatic Thinking and Rigor

Michael Detlefsen

To proceed axiomatically means
nothing other than to think with
awareness (mit Bewusstsein
denken).

Hilbert, 1922.

In this paper, I will clarify and explore what I take Hilbert to have been saying in
this statement. I will pay particular attention to what I think are the implications
concerning rigor.

In the late nineteenth century, Pasch made a well known statement concerning
the conditions of attaining rigor in geometrical proof. The criterion he proposed
was what I will call an abstractionist criterion. It called not only for the elimination
of appeals to geometrical figures in geometrical proofs, but for the elimination of
appeals to meanings of geometrical terms generally.

Not long after Pasch proposed his criterion, Hilbert proposed a somewhat dif-
ferent standard of rigor which was inspired by what he took to be the distinctive
feature(s) of axiomatic thinking. In this paper, I will consider the relationship
between Pasch’s abstractionist standard of rigor and Hilbert’s so-called axiomatic
standard.

viii



Going to the Essence of Things: von Neumanns
Axiomatization of Quantum Mechanics

Dennis Dieks

Von Neumanns 1932 book “Mathematische Grundlagen der Quantenmechanik”
(Mathematical Foundations of Quantum Mechanics) is generally considered to be a
milestone in the history of quantum mechanics, because of its unification of wave and
matrix mechanics, its introduction of new statistical methods, its famous/notorious
impossibility proof for “hidden variables”, and several other contributions. What
has not been generally appreciated is that the book’s core consists in an application
of the axiomatic method. In the talk we will investigate the nature of von Neumanns
axiomatization of quantum mechanics and analyze how this axiomatization served
to achieve the book’s goals. We will conclude with some more general remarks about
the usefulness of axiomatizing physical theories.

The two sides of axiomatics

José Ferreirós

In this talk we shall go beyond the merely syntactic foundational approach to
axiomatics that was emphasized in the 1930s and can still be found e.g. in Bourbaki’s
Elèments de mathèmatique, vol. 1 (Set theory). In this connection one may contrast
the formal-logical facet of axiomatic work, with the conceptual-mathematical facet;
Hilbert’s paper ‘Axiomatischen Denken’ in e↵ect insists more on the latter than the
former. That is in contrast with his subsequent work of the 1920s.

An adequate understanding of both aspects is crucial to properly see the role
of axiomatic thinking in mathematics, but many philosophers and logicians have
tended to emphasize only the first facet. In the talk, we shall consider some relevant
historical examples of this duality, which is also related with the question how to
properly understand the structuralist methodology of modern math; here again, one
must go beyond what is typically found in philosophical work, or even in Bourbaki’s
famous 1950 paper on ‘The architecture of modern mathematics’.

An attempt will be made to o↵er an elementary example of the contrast in ques-
tion, between the two facets, through the di↵erences between the axiomatizations
of arithmetic o↵ered by Peano in 1889 and Dedekind in 1888.
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Axiomatized systems, scientific laws and laws of nature

Michel Ghins

David Lewis famously proposed a neo-Humean account of laws according to
which the laws are the universal statements which figure as axioms or theorems in
the scientific axiomatic systems which realize the best balance between simplicity
and empirical force. Such account is known as the Mill-Ramsey-Lewis (MRL) view of
laws. The merits and weaknesses of this approach have been widely discussed in the
literature. I will argue that the emphasis laid on scientific theories is the main merit
of the MRL axiomatic approach. Irrespective of the axiomatizability of a scientific
theory, it is possible to identify the scientific laws as universal statements expressing
regularities, which belong to a scientific theory. The nomicity of a scientific law thus
rests on its belonging to a successful scientific theory. Such criterion is faithful to
the spirit of neo-Humean approaches to laws and permits to solve the problem of
inference and the problem of identification. However, this account fails to satisfy two
important requirements for an adequate account of laws, namely the explanation of
the existence of regularities and the fact that laws support the truth of counterfactual
conditionals. It will be argued that in order to satisfy these requirements we must
resort to a thin metaphysics of causal powers which ground the nomicity of universal
statements which are not only scientific laws, but also laws of nature.

Two Futures: Pattern and Chaos

Peter Koellner

Set theory is presently at a cross roads, where one is faced with two radically
di↵erent possible futures.

This is first indicated by Woodin’s HOD Dichotomy Theorem, an analogue of
Jensen’s Covering Lemma with HOD in place of L. The HOD Dichotomy Theorem
states that if there is an extendible cardinal, �, then either HOD is “close” to V (in
the sense that it correctly computes successors of singular cardinals greater than �)
or HOD is “far” from V (in the sense that all regular cardinals greater than or equal
to � are measurable in HOD). The question is whether the future will lead to the
first or the second side of the dichotomy. Is HOD “close” to V, or “far” from V?

There are two opposing research programs leading to opposite sides of the di-
chotomy. The first program is the program of inner model theory. In recent years
Woodin has shown that if inner model theory can reach one supercompact cardi-
nal then it “goes all the way,” and he has formulated a precise conjecture — the
Ultimate-L Conjecture — which, if true, would lead to a fine-structural inner model
that can accommodate all of the standard large cardinals. This is the future where
pattern prevails.

The second program is the program of large cardinals beyond choice. Kunen
famously showed that if AC holds then there cannot be a Reinhardt cardinal. It
has remained open whether Reinhardt cardinals are consistent in ZF alone. In
recent work — joint with Bagaria and Woodin — the hierarchy of large cardinals

x



beyond choice has been investigated. It turns out that there is an entire hierarchy of
choiceless large cardinals of which Reinhardt cardinals are only the beginning, and,
surprisingly, this hierarchy appears to be highly ordered and amenable to systematic
investigation. Perhaps it is even consistent. . . . The point is that if these choiceless
large cardinals are consistent then the Ultimate-L Conjecture must fail. This is the
future where there can be no fine-structural understanding of the standard large
cardinals. This is the future where chaos prevails.

Contradiction, consistency and the paraconsistent
perspective in the Western thought: from Heraclitus to

Newton da Costa

Itala M. Lo↵redo D’Ottaviano

In this presentation I will outline a historical analysis on how a paraconsistent
perspective was properly constituted in the Western thought and how principles,
rules and axiomatic logical systems begin to express distinct concepts of paracon-
sistency.

By analyzing the historical precedents of paraconsistent logic before the 20th
century, we can identify some unanswered questions:

• What ideas were proposed and debated with regard to consistency in that
period of the history of formal logic?

• Did such ideas influence later logical theories?

• Was there knowledge of logical rules and principles which allowed, in some
contexts, for inconsistency to be dealt without trivialization?

• If such principles were known, how were these proto-principles stated, and in
what way can they be related to the logical-paraconsistent results and rules
known today?

Knowledge in motion. How knowledge transfer in science
a↵ects eco-cognitive openness, creativity, and epistemic

responsibility

Lorenzo Magnani

Taking advantage of logical and cognitive research in abductive reasoning, which
emphasizes the crucial role played by the so-called “maximization of eco-cognitive
openness”, I will illustrate the importance of knowledge transfer — knowledge in
motion — in multidisciplinary, interdisciplinary, and transdisciplinary scientific re-
search. Further, the hot problem of the current emergence of various kinds of “epis-
temic irresponsibility” will be introduced and some cases related to the commercial-
ization of science, when knowledge transfer is jeopardized and creativity endangered,
described.
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Axiomatic Thinking and Philosophy — From
neo-scholastics logic to neo-realism

Fabio Minazzi

Can you mathematize logic without reducing it to a formal calculation? This is
the problem of Frege. But this is also the philosophical problem of a formal logic
soon turned into a formalistic conception of logic. There is a semantic function

of the axiomatic method? The axioms of a theory can be thought of as set out
”meaningless”?Or are these axioms continue to maintain a meaning even if they
lack a referent?

Just philosophical discussions of medieval scholasticism help to better under-
stand the problem of the semantic function of the axiomatic method. Which it
helps to put in a new perspective the relationship between formalization and apo-
phantic logorecovering the relationship between Sinn and Bedeutung elaborated by
Frege. The neo-logical realism is thus a philosophical perspective that can envisage
a new relationship between the semantic logo and apophantic logo, opening to an
interesting and new epistemological perspective.

Axiomatic as a strategy for complex proofs: the case of
Riemann Hypothesis

Jean Petitot

My purpose is to comment some claims of André Weil (1906-1998) in his letter
of March 26, 1940 to his sister Simone: “it is essential, if mathematics is to stay
as a whole, to provide a unification, which absorbs in some simple and general
theories all the common substrata of the diverse branches of the science, suppressing
what is not so useful and necessary, and leaving intact what is truly the specific
detail of each big problem. This is the good one can achieve with axiomatics.”
For Weil (and Bourbaki) the main problem was to find “strategies” for inventing
complex proofs of “big problems”. For that, the dialectic balance between general
structures and specific details is crucial. I will focus on the fact that, for these
creative mathematicians, the concept of structure is a functional concept, which has
always a “strategic” creative function.

I will take the case of Artin, Schmidt, Hasse and Weil who introduced an inter-
mediary third world between, on the one hand, Riemann original hypothesis on the
non trivial zeroes of the zeta function in analytic theory of numbers, and, on the
other hand, the algebraic theory of compact Riemann surfaces. The intermediary
world is that of projective curves over finite fields of characteristic p � 2. RH can be
translated in this context and can be proved using sophisticated tools of algebraic
geometry (divisors, Riemann-Roch theorem, intersection theory, Severi-Castelnuovo
inequality) coupled with the action of Frobenius maps in characteristic p � 2. Re-
cently, Alain Connes proposed a new strategy and constructed a new topos theoretic
framework à la Grothendieck were Weil’s proof could be transferred by analogy back
to the original RH. The fundamental discovery is that one can work in the world of
“tropical algebraic geometry in characteristic 1” and “idempotent analysis”.
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On the performance of axiom systems

Wolfram Pohlers

We introduce an ordinal �M(T) as a measure for the performance of an axiom
system T for a countable acceptable structure M. It will turn out that �M(T) rather
measures the performance of the axiom system in respect to an universe above M.
If T axiomatizes even a hierarchy of universes above M the ordinal �M(T) turns into
a family Spec

M(T) of ordinals, the spectrum of T. In the end we will indicate (if time
allows) how to fill in the lacking point below ! in Spec

M(T) which also measures the
performance of T in respect to M.

The seriousness of the arbitrary claim

Olga Pombo

Arbitrary claim is always underlying the question of convention. And it has
serious implications. What I propose is to examine the question on basis of the
analysis of an example in which this issue was crucial, even dangerous.

The example concerns Thomas Hobbes defense of the arbitrariness of language,
namely the analysis of the arguments and counterarguments he was obliged to put
forward against those who, in his time, were claiming for the opposite thesis.

Type theories, (intuitionistic) set theories and univalence

Michael Rathjen

Type theory, originally conceived as a bulwark against the paradoxes of naive
set theory, has languished for a long time in the shadow of axiomatic set theory
which became the mainstream foundation of mathematics in the 20th century. But
type theories, especially dependent ones à la Martin-Löf, are looked upon favorably
these days. The recent renaissance not only champions type theory as a central
framework for constructive mathematics and as an important tool for achieving
the goal of fully formalized mathematics (amenable to verification by computer-
based proof assistants) but also finds deep and unexpected connections between
type theory and other areas of mathematics (via homotopy type theory). One
aspect, though, that makes type theories irksome is their overbearing syntax and
rigidity. It is probably less well-known that they can often be related to set theories,
albeit intuitionistic ones, and thereby rendered more accessible to those who favor
breathing “set-theoretic” air.
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Open Mathematization — On the Tension between
Plurality and Unity of Scientific Knowledge in David

Hilbert’s “Axiomatic Thinking”

Gregor Schiemann

Hilbert’s 1917 lecture “Axiomatic Thinking” formulates a program of mathema-
tization of the sciences that has lost none of its relevance. It is situated within a
field of tension between two extremes: On the one hand, Hilbert presents axiomatic
thinking as a method which, as a formal procedure, can be applied to di↵erent scien-
tific contents. Contrasted with this is, on the other hand, the quest for a universally
valid equation from which all scientific knowledge can be deduced together with ad-
ditional assumptions. Whatever form mathematization may assume, it represents
a radical program of unifying scientific knowledge. Against this background, the
recognition of the plurality of science also expressed in the lecture forms a remark-
able contrast which calls for explanation.

Proofs as objects: a pivotal thought

Wilfried Sieg

It is a remarkable fact that Hilberts programmatic papers from the 1920s, almost
exclusively, shape the contemporary perspective of his views concerning mathemat-
ics. Even his own quite di↵erent foundational work on geometry and arithmetic
from the late 1890s is often understood from that vantage point. I am pursuing
two goals, namely, (1) to contrast Hilberts formal axiomatic method from the early
1920s with his structural axiomatic approach from the 1890s, and (2) to emphasize
how the two approaches can be fruitfully joined for the beginnings of a theory of
mathematical proofs. The development toward such a theory began in 1917 when
Hilbert gave his talk Axiomatisches Denken. Hilbert suggested, in particular:

[...] we must — that is my conviction — turn the concept of the specif-
ically mathematical proof into an object of investigation, just as the
astronomer considers the movement of his position, the physicist studies
the theory of his apparatus, and the philosopher criticizes reason itself.

Hilbert recognized in the next sentence that “the execution of this program is at
present, to be sure, still an unsolved task”. Dramatic steps in the pursuit of that
program have been taken since and much fascinating work remains to be done: we
have excellent reasons to celebrate the 100th anniversary of Hilbert’s talk.
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Foundations of mathematics: an optimistic message

Stephen Simpson

Historically, mathematics has often been regarded as a role model for all of
science — a paragon of abstraction, logical precision, and objectivity. The 19th
and early 20th centuries saw tremendous progress. The great mathematician David
Hilbert proposed a sweeping program whereby the entire panorama of higher math-
ematical abstractions would be justified objectively and logically, in terms of finite
processes. But then in 1931 the great logician Kurt Gödel published his famous
incompleteness theorems, leading to an era of confusion and skepticism. In this talk
I show how modern foundational research has opened a new path toward objectivity
and optimism in mathematics.

A Simple Formulation of the Logic of First Level Attitudes,
Actions and Illocutions

Daniel Vanderveken

As G. Frege (1918) and J.L. Austin (1956) pointed out, the primary units of
meaning and communication in the use and comprehension of language are illocu-
tionary acts with felicity conditions rather than propositions with truth conditions.
In Foundations of Illocutionary Logic (1985) J.R. Searle and I stated the principles
of the theory of felicity of first level illocutionary acts attempted by individual speak-
ers at a single moment of utterance. Later in Meaning and Speech Acts (1990-91),
I used the resources of proof- and model-theory in order to formulate the logic of
elementary illocutionary acts with a force and a propositional content. I presented a
sound and generally complete axiomatization of necessary and universal valid laws
of felicity governing elementary illocutionary acts. I have recently revised in 2008
and 2009 the standard logic of attitudes of J. Hintikka (1962, 1971) in order to deal
with all psychological modes and to account for the fact that human agents are
neither logically omniscient nor perfectly rational. I have also revised in 2005 and
2014 the logic of action of N. Belnap (1992, 2002) in order to explicate the nature
of basic and intentional actions and of action generation.

I will now formulate a richer first level illocutionary logic that contains a new logic
of ramified time and of first level attitudes and actions. We live in an indeterminist
world with an open future. Thanks to ramified time I will account for the freedom of
agents and better analyze satisfaction conditions of illocutions and attitudes whose
propositional content is future. Our illocutionary acts are intrinsically intentional
actions. Thanks to the new logic of attitudes and actions I will account for the
intentionality and minimal rationality of human speakers and the generation of
di↵erent kinds of speech acts (like acts of utterance, of presupposition, of expression
of propositional contents and attitudes, illocutionary and perlocutionary acts) in
the context of meaningful utterances. I will first present the rules of formation and
of abbreviation of my ideal object-language. Next I will define its model-theoretical
semantics and I will formulate basic axioms and enumerate fundamental valid laws.
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Axiomatic Thinking – Applied to Religion

Paul Weingartner

As is known Bochenski was the first to apply axiomatic thinking to religion
in a broader sense. First in his Logic of Religion (1965) and then in a stricter
sense in his formalization of Aquina’s 5 ways and still in more detail in his Gottes
Dasein und Wesen (2003). The present paper will start with some preliminaries for
applying logic to religion. In a second part an axiomatic system will be presented
which includes definitions of omniscience and omnipotence and of God’s relation to
creation including providence. With some suitable axioms and further definitions
one can derive theorems about God’s knowledge and God’s will with respect to the
world, to man and to occurring moral evil.
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The German text of Hilbert's Axiomatisches Denken is from the 
Mathematische Annalen, vol. 78, pp. 405-415, 1918. 

The English translation Axiomatic thought is by William Ewald 
from William Ewald (ed.): From Kant to Hilbert, volume II, 
Oxford University Press, pp.1105-1115. 


