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1 Theme(s) of research

In the field of philosophy there is a well-established tradition of research on argumentation, both
from an informal and a formal point of view; a research programme which in the latter case is
strongly intertwined with the development of non-classical logics. Recently within the field of
computer science, a fairly new approach to argumentation has been presented, the so-called argu-
mentative networks, a formal model with applications of a high potential value. The aim of the
proposed research is to demonstrate the usefulness of argumentation theory and argumentative
networks for the understanding of the functioning of “real” mathematical proofs, i.e., the proofs
as they actually appear in mathematical journals and textbooks. The underlying hypothesis is
that the most fruitful way to approach such “real” proofs is to understand these as ‘pieces’ of
argumentation, instead of as reconstructed formal proofs, and that doing so truly enhances our
insights into the role these proofs play in the mathematician’s daily practice. We intend to look at
a particular case study, viz., the classification theorem of finite, simple groups.

2 The argumentative background

No one will doubt that argumentation theory has a long and respectful history within philoso-
phy, starting with Aristotle, who, at the same time, initiated the distinction, if not opposition,
between the predominantly informal realm of argumentation (to convince an audience) and the
more formally oriented field of logic (to establish necessary truths). In the 20th century this situ-
ation changed drastically: new developments were initiated that aimed at a formal argumentation
theory.

2.1 Formal argumentation theory.

The major contributions are the following:

First of all, dialogue logic, as designed by Paul Lorenzen [LL78] must be mentioned. The core
idea is that a logical system, axiomatically and/or deductively presented, can be reformulated in
terms of rules for a discussion between two parties, thus showing that the distinction between logic
and argumentation is partially fictitious. Similar attempts in terms of game theory were made by
Jaakko Hintikka [Hin85] and related models were developed by Else Barth and Erik Krabbe [BK82].

A rather different approach in modern argumentation theory was initiated by the work of Paul
Grice [Gri75], who formulated his “maxims” that act as guides for a good discussion, e.g., “be
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relevant”, “speak truthfully”, etc.. Usually in the past his work was not linked to formal logic,
but, recently, starting from the 90s, interesting attempts have been proposed to formalize these
maxims in the so-called neo-Gricean approach. From a different angle, it is worth mentioning that
the resulting logics are often non-classical, as, e.g., the rule of addition (to conclude “p or q” from
p) is no longer acceptable in the analysis of [VH05].

Related to (b), logicians who have tried to formalize discussions and argumentations, have
had a strong interest in how to avoid the infamous “ex falso sequitur quod libet” (to conclude q
from p and not-p). Since, in a discussion, different viewpoints, often expressed by p and non-p,
are the starting point, we have all reasons to avoid this inference. Many answers have already
been proposed: the discursive logic D2 by Jaskowski (see Meheus [Meh06]), the wide variety of
paraconsistent logics that in turn provide the basis for the even wider variety of adaptive logics,
developed by the logic group at the University of Ghent, headed by Diderik Batens.

Finally, the above-mentioned connection between dialogue logic and the development of non-
classical logics has recently started to play a role in the debate between logical monists and plu-
ralists ([BR06]). For instance, the use and defence of non-normal modal logics in a dialogical
framework by Rahman and Keiff [RK05, Rah06] is an attempt to formally vindicate the changes in
logical standards that might occur throughout a discussion. At the same time, there have been
new parallel developments in informal argumentation theory.

2.2 Informal argumentation theory.

Of major importance in this field is the work of Grootendorst and Van Eemeren (the “classic”
being Van Eemeren, Grootendorst & Kruiger [EGK78]). The Amsterdam school, the driving force
behind the International Society for the Study of Argumentation (ISSA, http://cf.hum.uva.nl/issa/),
is mainly interested in specific case studies to determine how participants in a dialogue or dis-
cussion deal with arguments and their evaluation. There is a direct connection with the Canadian
school, the best known members of which are Douglas Walton, see, e.g., [Wal91] and John Woods
[Woo03]. Here too there is a strong focus on concrete situations and, above all, a careful inves-
tigation whether fallacies are always to be rejected in a discussion or debate or whether in some
particular circumstances they can be acceptable forms of reasoning. For example, classically the
argument “ad autoritatem” is considered to be a fallacy, but expertise in a court of law is clearly
acceptable.

2.3 Argumentative networks.

Finally, the third development is within the field of Artificial Intelligence (AI), where there has
been an interest for some time now in the modelling of argumentations [Tou58, Vre97, Pol94].
The purpose of this research is to develop applications in decision-guided systems and intelligent
agents [Ree98]. Argumentative networks [Dun95] have recently been proposed as a simple but very
powerful model that allows one to represent a static structure of “argument” in competition with
one another. However the model is rather abstract: arguments are viewed solely in relation to other
arguments, where the basic relation is one argument “attacking” another. Several semantics have
been proposed for such networks, e.g., [BDKT97, Dun95, JV96, JV99b], which all take as a starting
point a declarative and monological approach. In a further stage so-called “dialectical” semantics
have been investigated [JV99a, PS96], searching for applications in judicial reasoning [Ver95]. A
connection has already been shown between some of these semantics and the “well-founded” and
“stable” semantics of logic programs, see [KMD94]. More generally speaking, such argumentative
networks can be applied in areas where it is important to have a motivation or argumentation for
a result or a decision, e.g., in medicine [ABCM05] or in bioinformatics [JKS+ar]. As far as we are
aware, applications to mathematical contexts are more or less absent and, as stated, it is the main
purpose of this project to fill in this gap.
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3 Aim(s) of the project

Our first aim is based upon the observation that both fields of argumentation theory and the work
on argumentative networks are, at the present moment, still acting more or less separately (as can
be easily established by comparing references and bibliographies). Nevertheless, they could be
mutually quite inspiring. Hence, a comparative study is urgently required. However, in order to
avoid “mere” theoretical results, our second and more specific aim is, as mentioned above, to look
for applications within the practice of mathematics. Although there exists at the present moment
a modest literature concerning proofs seen as arguments, see, e.g., [Abe07], [Ben08a], [Ben08b],
much work remains to be done. It is worth noting that in this approach Stephen Toulmin, one of
the great defenders of informal argumentation theory, plays a central part. The choice of the case
study, viz., the classification theorem of finite, simple groups, is mainly determined by the fact
that no single mathematician can comprehend the entire proof, hence, it has to be ‘shared’ in the
community of mathematicians. This invites the use of argumentative frameworks, the core theme
of this research proposal.
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