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Abstract.

In the light of the recent turn in the philosophy of science towards philosophical analysis of
scientific practices — a trend including also philosophy of mathematics and logic (Dutilh Novaes 2012;
Carter 2019; Tytko et al.. 2023) — we present a particular case study on charts used in connection with
syllogistic proofs, illustrating the experimental use of such charts in the process of discovering logical
results.

The related case concerns Aristotelian syllogistic proofs. Particularly, we describe how the
collection of all computed alternative direct and indirect syllogistic proofs on specific charts have
allowed to view the system of syllogistic logic from a different angle and hence to discover properties
of it which were earlier overlooked (Wapniarski and Urbanski 2025).

Drawing from a characterization of mathematical experiments (Schlimm and Fernandez
Gonzalez 2020), we propose to extend this account to logic and to view the described case as a kind of
experiment in logic (or logical experiment). In particular, we treat the charts in question and the
properties of syllogisms read from them as components of the experimental process with an outcome
and interpretation (conclusion). As tools in this experiment, we consider the charts and diagrams, as well
as the proof assistant (Isabelle/HOL) used for a formal verification of the results pertaining to direct
proofs (Koutsoukou-Argyraki and Wapniarski 2025).

In contrast with the experimental setup described in (Schlimm and Fernandez Gonzalez 2020),
the setup in this case includes presenting the results on charts — arranged in this form, the results revealed
certain patterns, and thus the form of representation played a crucial role for the discovery of new
properties. In this context, we argue that the case-study exemplifies the phenomenon of a “free ride” as
characterized in (Shimojima 2015) and (Carter 2021), drawing attention to the importance of visual
thinking in logic.

References
Carter, J. 2019. ,,Philosophy of Mathematical Practice — Motivations, Themes and Prospects”. Philosophia

Mathematica 27 (1): 1-32.

Carter, J. 2021. ,,“Free rides” in Mathematics”. Synthese 199:10475-98.

Dutilh Novaes, C. 2012. Towards a Practice-based Philosophy of Logic: Formal Languages as a Case Study: From
Practice to Results in Logic and Mathematics. Philosophia Scientiae, 16(1), 71-102.

Koutsoukou-Argyraki, A. and Wapniarski, K. 2025. A Formalisation of Aristotle’s Assertoric Syllogistic in
Isabelle/HOL. Topoi — An International Review of Philosophy (Special Issue: meaning and understanding via
proofs).

Schlimm, D. and Fernandez Gonzalez, J. 2020. ,Mathematical Experiments on Paper and Computer”. In
Handbook of the History and Philosophy of Mathematical Practice, Bharath Sriraman (ed.), 1-20. Cham: Springer
International Publishing.

Shimojima, A. 2015. Semantic Properties of Diagrams and Their Cognitive Potentials. Stanford, CA: CSLI
Publications.

Tytko, K., Mangraviti, S., Rylko, N. and Karlygash, N. B. 2023. , New epistemology of mathematics and formal
sciences in the age of Al. Critical concept kinds and diversity of mental representations”. Edukacja Biologiczna
i Srodowiskowa 2(80).

Wapniarski, K. and Urbanski, M. no date. ,,Aristotelian Syllogistic more apagogico demonstrata: identifying
minimal sets of inference rules for indirectly proving all the syllogistic moods” [manuscript sent for publication].



