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Thus Aristides is a representative of honesty; for, as Athenians said, if  

there is any honest man it is Aristides. Assuming that we know the 

representative we can decide the question whether there is an honest 

man or whether all are dishonest by merely looking at him: if he is 

dishonest everybody is. 

Hermann Weyl 

1. INTRODUCTION 

Given that demonstrations can be analysed into inferences, Aristotle is naturally understood as 

having constructed the theory of inference (or deduction) of Prior Analytics as a tool for his 

theory of demonstrative science in Posterior Analytics,
1
 and there is a long tradition of 

commentators, harking back at least to Pacius, according to which Aristotle’s belief that there 

is no demonstrative knowledge of singulars terms
2
 entails that inferences in Prior Analytics 

could not involve such terms.
3
 Thus, the typical syllogism ‘Humans are mortal, Socrates is 

human, therefore Socrates is mortal’ could not be truly Aristotelian.
4
 Still, there are a number 

of proofs within Aristotle’s own presentation of his theory of inference that appear at first 

sight to involve singular terms, among them, what has been called ‘proofs by ecthesis’, such 

as the proof of the convertibility of universal negatives or ‘e-conversion’: 

Now, if A belongs to none of the Bs, then neither will B belong to any of the As. For if it 

does belong to some (for instance to C), it will not be true that A belongs to none of the 

Bs, since C is one of the Bs.
5
 

Although he does not use that word in this very passage, Aristotle calls the selection of a C 

‘ecthesis’ (ἔκθεσις) – translated by Robin Smith and others before him as ‘setting out’.
6
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1
 After all, Aristotle himself tells us in the very first sentence of Prior Analytics that his treatise is about 

‘demonstration’ and that its object is ‘demonstrative science’ (An. Pr. A1, 24a10-11). 
2
 This claim is based on Aristotle’s argument according to which individuals cannot be predicated of other 

things, and the concomitant claim at An. Pr. A27, 43a42-43 that “arguments and inquiries are almost always 

chiefly concerned with” things that are, as explained a few lines above, “both predicated of others and have 

others predicated of them” (An. Pr. A27, 43a29-31).  
3
 See Łukasiewicz 1957, p. 4-7. 

4
 For a modern statement, see Ross ad An. Pr. A1, 24a17 in Ross 1949a, p. 289. 

5
 An. Pr. A2, 25a15-17. Unless indicated, we use Robin Smith’s translation of Prior Analytics in Smith 1989. 

6 
See Smith 1982, p. 113, 1983, p. 225, 1989, p. xxiii. For earlier instances, see Heath 1921, I, p. 370, II, p. 533 

and Ross 1949b, p. 36 n. 2. Jules Tricot ad An. Pr. A2, 25a15-17 in Tricot 1971 p. 8 & p. 332, used ‘ecthèse’, 

which hardly counts as translation. 
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 In this paper, we would like to address two problems engendered by the presence of proofs 

by ecthesis. (1) Do they involve singular or general terms? In the last century, Łukasiewicz 

notoriously argued that they involve only the latter.
7
 However, this issue remains unsettled, as 

we shall see in the next section. (2) Is ecthesis a separate procedure somewhat external to the 

theory of inference or is it constitutive of it? While ecthesis is usually treated in the secondary 

literature as an alternative mode of inference, i.e., as part of Aristotle’s inferential arsenal, so 

to speak, it is usually considered as not truly pertaining to his theory of inferences. In Robin 

Smith’s words, “it is virtually redundant”.
8
 If this were the case, one wonders why Aristotle 

did not simply do away with its occurrences, instead of marring his presentation with them. 

Hence this second problem. 

 In order to answer both of these problems, we shall propose a new perspective on ecthesis, 

presenting it as a procedure such that (answering the second question) it will be seen as fully 

pertaining to Aristotle’s theory of inference, and (answering the first one) as involving both 

singular and general terms. These answers will be motivated in sections 2-3, with a critical 

review of alternatives in the secondary literature. But we should state at the outset that, 

according to our perspective, although it is part of the theory of inference, ecthesis is not at 

the same level, so to speak, as that of the rules of syllogisms and of conversion. With the 

dictum de omni one can recover the meaning explanation of the main building blocks of 

Aristotle’s theory of inference, the universal affirmative (𝐴𝑎𝐵), universal negative (𝐴𝑒𝐵), 
particular affirmative (𝐴𝑖𝐵), and particular negative (𝐴𝑜𝐵) propositions, and we see ecthesis 

as a procedure implementing the dictum,
 9

 that allows one to prove the admissibility of the 

basic rules of his theory, i.e., rules of the first figure (Barbara, Celarent, Darii and Ferio), 

and the three conversion rules (for propositions a-e-i). 

 While our perspective involves a bit of ‘formalism’, it is meant to be more historically 

sensitive than is usually the case in the secondary literature on logical aspects of Aristotle, as 

it relies on the claim that dialectic, far from being simply discarded by Aristotle when he 

wrote Prior Analytics, actually forms its historical context.
10

 In this we follow E. W. Beth, 

Kurt Ebbinghaus, Mathieu Marion & Helge Rückert, and claim that the dictum de omni at An. 

Pr.  2, 24b28-29 originates in a dialectical rule in Top.  2, 157a34-37,
11

 that involves one 

of the players, in their terminology (taken from Aristotle), Questioner getting the other player 

Answerer, to concede a few instances before she can introduce a universal affirmative 

proposition such ‘A belongs to all B’ (‘AaB’), and ask Answerer for a counterexample: if 

unable to provide one, Answerer must then concede it. To argue their point, Marion & 

Rückert followed a suggestion by Jan von Plato
12

 in using Martin-Löf’s Constructive Type 

Theory
13

 to read AaB as meaning that no c of type B – or no ‘c : B’ – can be found for which 

it is not the case that A(c). We shall here travel further along that path, using a dialogical take 

                                                 
7  

Łukasiewicz 1957, § 19. 
8 

Smith 1982, p. 113. 
9 

It is also linked nowadays with the notion of downwards and upwards monotony developed during the Middle-

Ages. See, e.g., Parsons 2014, p. 45-48. 
10 

This claim is not new, see, e.g., Kapp 1942. 
11 

Beth linked ecthesis to the no counterexample reasoning embodied in his rules for semantic tableaux in Beth 

1969, p. 35 & 37 (originally published in 1955), so he stands at the origin of the viewpoint developed here, 

although he did not notice the link with dialectic. This link was first noted in Ebbinghaus 1964, p. 57 n. 1 and it 

was fully argued for in Marion & Rückert 2016. Jaakko Hintikka had also linked ecthesis to the rule of 

existential instantiation in, e.g., Hintikka 1973, p. 111, or Hintikka 1991, p. 175, and recognized his debt to Beth 

in Hintikka 2006, p. 10.  But, despite some perceptive remarks in, e.g., Hintikka 1993, p. 14-19, to our 

knowledge he never developed a dialectical account of ecthesis of the sort we set forth here. 
12

 von Plato 2009, 2013, sec. 14.1. 
13 

See, e.g., Martin-Löf 1984 or Granström 2011. 
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on CTT that yields an interactive logical framework called ‘immanent reasoning’,
14

 which we 

will adapt to Aristotle’s syllogistic. We motivate this approach to ecthesis in sections 2-3, 

provide rules for syllogistic reasoning within it in section 4 and proofs within this logical 

framework of Aristotle’s uses of ecthesis, and of rules of syllogism and conversion in section 

5 and the Appendix. But, we begin with a brief overview of ἔκθεσις in the Prior Analytics, in 

order further to clarify the meaning of that expression and make our two problems more 

precise. 

 

[ ……………………………………………………………………………..] 

6. CONCLUSION 

Our aim in this paper was to promote a unitary and systematic reading of Aristotle’s logic, 

based on the historical significance of dialectics. Thus, we extended the dialectical reading of 

the dictum de omni initiated by Ebbinghaus 1964 and Marion & Rückert 2016 to an account 

of ecthesis in Prior Analytics, with a view to understand correctly the relation of the rules of 

syllogism and conversion to their dialectical roots. In order to do this, we interpreted dialectic 

in a new dialogical framework, syllogistic dialogues for immanent reasoning, which allowed 

us to import and adapt features of CTT (Constructive Type Theory). The above examples 

show that this logical framework provides for a natural rendering of Aristotle’s logic, while 

remaining closer to the text than previous approaches. 

 We identified two problems in the literature: Does ecthesis involve individual terms or 

general terms? And: Is ecthesis separate from the theory of syllogism or not? Our analysis of 

uses of ‘ἔκθεσις’ and cognate words in Aristotle allowed us to understand ecthesis as a 

multifarious procedure that results from implementing the dictum de omni – whose dialectical 

interpretation can thereby be seen as offering a unifying framework for Aristotle’s syllogistic 

– and we could thus investigate ecthetic rules and steps involved, in order to answer these 

questions. We thus argued that ecthetic steps involve the choice of an arbitrarily suitable 

object, but that these objects depend on the plurality they represent, so that in those steps they 

always are in an internal part-whole relation – recall that the units of ecthetic steps are 

assertions of the form 𝑐 ∶ 𝐴, rather than ‘individual terms’ (𝑐) or ‘general terms’ (𝐴). In this 

sense, we can say that those objects are rather arbitrary, not individual, and rather dependent-

parts of a whole, not general. Keeping in mind the distinction between the level of dialectical 

bouts themselves and the level of strategy, we argued further that ecthetic rules are the 

strategic outcome of the dialectic meaning explanations of the quantifiers in the dictum de 

omni. In other words, these rules, while being elucidations of the commitments and 

entitlements found in the dictum itself, govern the correct application of ecthetic steps. This 

explains why ecthesis is not on a par with rules of syllogism and conversion, without being 

separate from the theory of syllogism.
15

  

                                                 
14

 See Rahman et al. to appear. 
15

 The authors would like to thank Simon Brunin, Ansten Klev, and Göran Sundholm for previous discussions 

on the topic of this paper, and Kuno Lorenz for comments on a first draft. The framework of syllogistic 

dialogues for immanent reasoning is developed by Zoe McConaughey in her doctoral thesis ‘La science et 

l’activité du dialecticien’ (Université de Lille & Université du Québec à Montréal). 
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APPENDIX 

Since we have contended that admissibility is fundamental for understanding the project of 

the Prior Analytics, i.e., that the syllogistic figures are an extension of the first figure with 

conversions, and that these rest on the meaning of the quantifiers provided by the dictum de 

omni, and that ecthesis occurs directly on its very level, we complete here our demonstrations 

of e-conversion, Darapti and Bocardo by providing a proof for the two other conversions –

showing also that our rules do not allow to prove o-conversion, in conformity with Aristotle – 

and for the first figure (Barbara, Celarent, Darii and Ferio), with the rules of syllogistic 

dialogues for immanent reasoning. As above, we begin from the text, but with minimal 

discussion. 

 

[………………………………………………………………………………………..] 

 

 

References 

 

Barnes, J. 2007. Truth, etc. Oxford: Clarendon Press. 

Beth, E. W., 1956-7. ‘Über Lockes “Allgemeines Dreieck”’, Kant-Studien, 48, 361-380. 

Beth, E. W. & J. Piaget 1966. Mathematical Epistemology and Psychology. Dordrecht: D. 

Reidel. 

Beth, E. W. 1970. Aspects of Modern Logic. Dordrecht: D. Reidel. 

Brandom, R. 1994. Making it Explicit. Cambridge Mass.: Harvard University Press. 

Castelnérac, B. & M. Marion. 2009. ‘Arguing for inconsistency: dialectical games in the 

Academy’, in G. Primiero & S. Rahman, Acts of Knowledge: History, Philosophy and 

Logic, London: College Publication, 37-76. 

Chantraine, P., 1956. Études sur le vocabulaire grec. Paris : Klincksieck. 

Crubellier, M., 2011. ‘Du sullogismos au syllogisme’, Revue philosophique, n
o
 1/2011, 17-36. 

Crubellier, M. 2014. Aristote. Premiers analytiques. Traduction, introduction, notes, 

commentaire et bibliographie par Michel Crubellier. Paris: Flammarion. 

Ebbinghaus, K. 1964. Ein formales Modell der Syllogistik des Aristoteles. Göttingen: 

Vandenhoeck & Ruprecht. 

Ebert, T. & U. Nortmann 2007. Aristoteles: Analytica priora, Buch I. Berlin: Akademie 

Verlag. 

Einarson, B. 1936. ‘On certain mathematical terms in Aristotle’s logic’, The American 

Journal of Philology, 57, 33-54 & 151-172. 

Granström, J. G. 2011. Treatise on Intuitionistic Type Theory. Dordrecht: Springer. 

Heath, Sir Thomas 1921. A History of Greek Mathematics. Oxford: Clarendon Press. 

Hintikka, J. 1973. Logic, Language-Games and Information. Kantian Themes in the 

Philosophy of Logic. Oxford: Clarendon Press. 

Hintikka, J. 1991. Knowledge and the Known. Dordrecht: Kluwer. 

Hintikka, J. 1993. ‘Socratic questioning, logic and rhetoric’, Revue Internationale de 

Philosophie, 47, 5–30. 

Hintikka, J. 2006. ‘Intellectual Autobiography’ in R. E. Auxier & L. E. Kahn, The Philosophy 

of Jaakko Hintikka. La Salle Ill.: Open Court, 1-84. 

Joray, P. 2017. ‘A completed system for Robin Smith’s Incomplete Ecthectic Syllogistic’, 

Notre Dame Journal of Formal Logic, 58, 329-342.  

Kapp, E. 1942. Greek Foundations of Traditional Logic. New York: Columbia University 

Press. 



 5 

Kneale, W. & M. Kneale 1972. ‘Prosleptic propositions and arguments’, in S. M. Stern, A. 

Hourani, Islamic Philosophy and the Classical Tradition, Oxford: Cassirer, 189-207. 

Lorenz, K. 1981. ‘Dialogical logic’, in W. Marciszewski, Dictionary of Logic as Applied in 

the Study of Language. The Hague: Martinus Nijhoff, 117-125. 

Lorenzen, P. 1967. Formal Logic. Berlin: de Gruyter. 

Lorenzen, P. & K. Lorenz 1978. Dialogische Logik. Darmstadt: Wissenschafstliche 

Buchgesellschaft. 

Łukasiewicz, J. 1957. Aristotle’s Syllogistic from the Standpoint of Modern Formal Logic (2
nd

 

ed.). Oxford: Clarendon Press. 

Maier, H. 1900. Die Syllogistik des Aristoteles II.1: Formenlehre und Technik des 

Syllogismus & II.2: Die Entstehung der Aristotelischen Logik. Tübingen: Laupp. 

Malink, M., 2008. ‘ΤΩΙ vs. ΤΩΝ in Prior Analytics I 1-22’, The Classical Quarterly, 58, 519-

536. 

Malink, M. 2009. ‘A non-extensional notion of conversion in the Organon’, Oxford Studies in 

Ancient Philosophy, 37, 105-141. 

Malink, M. 2013. Aristotle’s Modal Syllogistic. Cambridge Mass.: Harvard University Press.  

Marion, M., 2009. ‘Why play logical games?’, in O. Majer, A.-V. Pietarinen & T. 

Tulenheimo, Logic and Games, Foundational Perspectives. Dordrecht:  Springer, 3-26. 

Marion, M. 2011. ‘Game semantics and the manifestation thesis’, in M. Marion, G. Primiero 

& S. Rahman, The Realism-Antirealism Debate in the Age of Alternative Logics, 

Dordrecht: Springer, 151-180. 

Marion, M. 2014. ‘Les arguments de Zénon selon le Parménide de Platon’, Dialogue, 53, 

393-434. 

Marion, M. & H. Rückert 2016. ‘Aristotle on universal quantification: a study from the 

perspective of game semantics’, History and Philosophy of Logic, 37, 201-229. 

Martin-Löf, P. 1984. Intuitionistic Type Theory. Naples: Bibliopolis. 

Mignucci, M. 1996. ‘Aristotle’s theory of predication’, in I. Angelelli and M. Cerezo, Studies 

in the History of Logic, Berlin: de Gruyter, 1-20. 

Mignucci, M. 2000. ‘Parts, quantification and Aristotelian predication’, The Monist, 83, 3-21. 

Morison, B. 2008. ‘Aristotle, etc.’, Phronesis, 53, 209-22. 

Parsons, T. 2014. Articulating Medieval Logic. Oxford: Oxford University Press. 

Patzig, G. 1968. Aristotle’s Theory of the Syllogism: A Logico-Philosophical Study of Book A 

of the Prior Analytics. Dordrecht: Reidel. 

Peregrin, J. 2014. Inferentialism. Why Rules Matter. Basingstokes: Palgrave Macmillan. 

Rahman, S., A. Klev, Z. McConaughey, & N. Clerbout to appear. ‘Immanent reasoning or 

equality in action. A Plaidoyer for the Play Level’, available at: https://halshs.archives-

ouvertes.fr/halshs-01422097/ 

Ross, W. D. 1949a, Aristotle’s Prior and Posterior Analytics. A Revised Text with 

Introduction and Commentary by W. D. Ross. Oxford: Clarendon Press. 

Ross, W. D. 1949b. Aristotle (5
th

 ed.). London: Methuen & Co.  

Smiley, T. 1962. ‘Syllogism and quantification’, Journal of Symbolic Logic, 27, 58-72. 

Smiley, T. 1973. ‘What is a syllogism?’, Journal of Philosophical Logic, 2, 136-154. 

Smith, R. 1982. ‘What is Aristotelian ecthesis?’, History and Philosophy of Logic, 3, 113-127. 

Smith, R. 1983. ‘Completeness of an ecthetic logic’, Notre Dame Journal of Formal Logic, 

24, 224-232. 

Smith, R. 1989. Aristotle, Prior Analytics. Translated, with Introduction, Notes and 

Commentary by Robin Smith, Indianapolis: Hackett. 

Stekeler-Weithofer, P. 1986. Grundprobleme der Logik: Elemente einer Kritik der formalen 

Vernunft. Berlin: de Gruyter. 

Striker, G. 2009.  Aristotle’s Prior Analytics. Book I. Oxford: Oxford University Press. 

https://halshs.archives-ouvertes.fr/halshs-01422097/
https://halshs.archives-ouvertes.fr/halshs-01422097/


 6 

Sundholm, G. 2012. ‘‘Inference versus consequence’ revisited: inference, consequence, 

conditional, implication’. Synthese, 18, 943–956. 

Sundholm, G. 2013. ‘Inference and Consequence in an Interpeted Language’, talk delivered at 

the workshop Proof Theory and Philosophy, Groningen, 3-5 December 2005.  

Tannery, P. 1886. ‘Aristote, Météorologie livre III, ch. v’, Revue de philologie, de littérature 

et d’histoire anciennes, 10, 38-46. 

Thom, P. 1978. ‘Ekthesis’, Logique et Analyse, 74-76, 299-310. 

Thom, P. 1981. The Syllogism, Munich: Philosophia. 

Tricot, J. 1971. Aristote, Organon III Les Premiers analytiques. Traduction nouvelle et notes 

par J. Tricot. Paris : Vrin. 

Vitrac, B. 2002. ‘Note textuelle sur un (problème de) lieu géométrique dans les 

Météorologiques d’Aristote (III. 5, 375 b 16-376 b 22)’, Archive for History of Exact 

Sciences, 56, 239-283. 

von Plato, J. 2009. ‘Aristotle’s deductive logic: A proof-theoretical study’, delivered at the 

Martin-Löf Symposium, Uppsala, May 2009, unpublished manuscript. 

von Plato, J. 2013. Elements of Logical Reasoning, Cambridge: Cambridge University Press. 

Wolff, M. 1998. ‘Prinzipien und expositorische Beweise in Aristoteles’ Syllogistik’, 

Philosophiegeschichte und logische Analyse, 1, 131–69. 


