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Commençons avec Voltaire qui, comme on sait, dans Candide 
ou l’optimisme, met en scène le précepteur Pangloss enseignant 
d'après Leibniz que nous vivons dans le meilleur des mondes pos-
sibles : « Pangloss enseignait la méthaphysico-théologo-cosmolonigo-
logie». Il est moins connu, qu'au chapitre XXVI, lors d'un souper de 
monarques, le sixième déclare: " Messieurs, …, je ne suis pas si grand 
seigneur que vous; mais enfin j’ai été roi tout comme un autre; je suis 
Théodore, on m’a élu roi en Corse; ". Dans la Théodicée de Leibniz, 
un autre Théodore visite la pyramide des mondes possibles et clique 
sur la ligne du livre des destinées pour obtenir un zoom sur la vie 
de Sextus (§ 415). En réunissant les deux Théodore, la polémique de 
Voltaire contre la Théodicée de Leibniz désigne clairement la Corse 
comme territoire où poursuivre les controverses de la logique modale 
illustrant le carré d'Apulée comme le vit le même Leibniz.

En l’année 2007 un certain nombre d’entre nous se retrouvèrent 
au bord du lac Léman pour le premier congrès sur le carré des oppo-
sitions. Mon ami philosophe, Jean Claude Dumoncel, m’avait fait 
découvrir le carré d’Apulée et l’hexagone de Blanché. Je fus fasciné 
par le jeu de Jevons-Boole sur les postes I et Y de l’hexagone booléen.  
Leibniz, le nécessaire et le contingent, le possible et l’impossible, 
l’algèbre du pair et de l’impair, le sec et l’en dessous ainsi que la 
curiosité me poussèrent jusqu’à Montreux. Trois ans plus tard nous 
vous accueillons à Corte. En 1765, lors de son grand tour, un autre 
voyageur, James Boswell, franc-maçon écossais, après une étape chez  
Voltaire à Ferney, puis chez Rousseau près de Montreux, se rendit 
en Corse pour rencontrer le général Pascal Paoli. L’université venait 
d’ouvrir ses portes et le révérend père Léonardo Grimaldi avait en 
charge l’enseignement de la Philosophie et des Mathématiques. Le 
témoignage de John Symonds atteste qu’en 1766 les douze livres des 
éléments d’Euclide furent alors enseignés. Ces étudiants du 18ème 
siècle connaissaient ils le Limité et l’Illimité ( ? ), l’Impair et le Pair ? 
Etudiaient-ils la table des dix oppositions pythagoriciennes transmise 
par Aristote dans son livre A de la Métaphysique ? Leur professeur 
se servait-il du carré d’Apulée pour entrer dans la syllogistique  ? Il 
serait bon de savoir si ce carré trouve sa place dans l’encyclopédie de 
d’Alembert et Diderot. Ainsi nous vous accueillons en Corse, et nous 
parlerons certainement de logique modale et des mondes possibles 
de Leibniz. Beaucoup d’entre vous aiment l’histoire aussi je n’ai pu 
résister au plaisir de mettre en couverture de ce recueil deux photos. 
Celle de l’un des cinq solides platoniciens, un icosaèdre du premier 
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siècle après Jésus Christ, et une assiette gravée d’un pentagramme, 
poterie du troisième siècle avant Jésus Christ. Ces objets furent 
trouvés dans des tombes sur le site archéologique d’Aléria, l’antique 
Alalia d’Hérodote, sur la cote Est de la Corse, lieu de fuite des pho-
céens avant qu’ils ne fondent Elée. L’assiette et l’icosaèdre peuvent 
être admirés au musée Jérôme Carcopino, l’ancien fort Matra, situé 
près des fouilles, qui accueillit en 1736 pour quelques nuits Théodore, 
l’éphémère roi de Corse.

Revenons pour finir à Voltaire « Du meilleur des mondes »,1766 :
« En courant de tous cotés pour m’instruire, je rencontrais des dis-
ciples de Platon. Venez avec nous, me dit l’un d’eux; vous êtes dans 
le meilleur des mondes; nous avons bien surpassé notre maître. Il n’y 
avait de son temps que cinq mondes possibles, parce qu’il n’y a que 
cinq corps réguliers; mais actuellement qu’il y a une infinité d’univers 
possibles, Dieu a choisi le meilleur; venez, et vous vous en trouverez 
bien ».

Pierre Simonnet Maitre de Conférences en informatique à l’Univer-
sité de Corse.

Avec l’aide de Jean Claude Dumoncel, Philosophe.
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Cummincemu cun Voltaire cum ‘ella si sà in «  Candide ou l’op-
timisime » mette in scena u precettu Panglos ch’insignava secondu 
Leibniz che no vivimu inde u « megliu di i mondi pussibuli » : Pangloss 
insignava la metafisico-teologo-cosmonigologia (sumerologia)» si sà 
menu che inde u capitulu XXVI in l’occasionu d’un pranzu di monarchi 
u sestu dice : Signori… un sò micca un gran signore che voi ; ma fi-
nalmente sò statu rè cume l’altri  ; sò Teodoru m’hanu elettu rè in 
corsica. Inde a Theodicée di Leibniz un altru Teodoru visiteghja a pi-
ramita di i mondi pussibuli e face un cliccu nantu a linea di u libru di i 
destini in manera a ottene un zoom nant’a vita di Sextus (§ 415). Met-
tendu inseme i dui Teodori a pulemica di Voltaire contru a Theodicée 
di Leibniz indigheghja chjaramente a Corsica cume u territoriu induve 
cuntinua e letiche di a logica mudale chi si riferiscenu a u quadru di 
Apulée cum’ellu u visse Leibniz (u stessu).

L’annu 2007 un certu numeru di noi si trovana nant’a e sponde di 
u lavu Leman per u primu cungressu nant’a u quadru di l’opposizione. 
U m’amicu filosofu, Jean Claudre Dumoncel m’avia fattu scopre u 
quadru d’Apulée e l’essagonu di Blanché. Fui incantata da u ghjocu di 
Jevvons-Boole nant’a i posti I e Y di l’essagone Booleanu. Leibniz, u 
nesessariu e l’azerdosu u pussibule e l’impossibule, l’algebra di u paru 
e di u sparu, u seccu e u suttanu e puru a curiosità mi purtonu fin’a 
Montreux. Tre anni dopu vi ricevimu in Corti ‘n u 1765 pendente a sò 
turnata, un altru viaggiatore, James Boswell, franmassone scozzese, 
dopu un arrestu inde Voltaire a Ferney e dopu inde Rousseau a cantu 
à Montreux ando in Corsica per scuntra u generale Paoli. L’università 
avia apertu tandu so porte e u patre Leonardu Grimaldi avia in carica 
l’insignamentu di a filosofia e di a matematica. A testimungnanza di  
John Symonds cunfirma chi inde u 1766 i dodeci libri di l’elementi 
d’Euclide ci furnu tandu insignati. Si studientu di u 18 mu seculu cun-
niscianu ò nò u Limitatu e l’Illimitatu, u sparu e u paru ? Studiavamu 
ò nò a tavula di e dece opposizioni pitagoriche trasmesse da Arsitote 
inde u sò libru di A di a Metafisica ? Si servia ò nò u prufessore di u 
quadru d’Apulée per entre inde a sillogistica ? Seria utile sape si stu 
squadru trova una piazza inde l’enciclopedia di d’Alembert e Dide-
rot. Dunque vi ricevimu in Corsica e parleremu, di sicuru, di logica 
mudale e di l’universi possibuli di Leibniz. Site assai chi vi piace a 
storia dunque un sò pussutu resiste a u piace di mette in cuvertina 
di stu libru duie fotografie una hè quella di i cinque soliti di Platone  
(un iscosaedru di u primu seculu dopu Cristu), e un piattu ornatu d’un 
pentagrammu di u terzu seculu avanti Cristu. St’oggetti funu trovi 
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nentru a tomba nant’a u situ archeolgicu d’Aleria, l’anticu Alalalia 
d’Hérodote, anant’a a costa orientale di a Corsica, chi fu u locu in-
duve Fuceani scappornu avanti di funda Elée. U piattu e l’icosaedru 
ponu esse ammirati ind’u museu Ghjilormu Carcopino, l’ancianu forte 
Matra chi si trova a cant’e e scavature e chi ha ricevutu ind’e u 1736, 
per qualchi notte, Teoduru breve rè di Corsica. 

Turnemu in fin’a Voltaire « Du meilleur des mondes 1766 » :
« Currendu in ogni luco per strudiscemi scuntrava discepuli di Platone.
Venite incu noi mi disce un d’elli ; site ind’u megliu di i mondi ; simu 
andati assai piu in là chi u nostru maestru. Inde i so tempi ceramu 
solamente cinque mondi pussibuli perche un c’hè che cinque corpi re-
gulari ; ma ava ch’ellu c’hè un infinità di mondi pussibuli, Diu a sceltu 
u megliu, venite e ne serete cuntenti ».

Pierre Simonnet Maitre de Conférences en informatique à l’Université 
de Corse.
Avec l’aide de Jean Claude Dumoncel Philosophe.
Traduction Petru Moretti, Petru Casanova.
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Second World Congress on the Square of Opposition

The Square : a Central Object for Thought
The square of opposition is a very famous theme related to 

Aristotelian logic dealing with the notions of opposition, negation, 
quantification and proposition. It has been continuously studied by 
people interested in logic, philosophy and Aristotle during two thou-
sand years. Even Frege, one of the main founders of modern mathe-
matical logic, uses it. 

During the 20th century the interest for the square of opposition 
has been extended to many areas, cognitive science ultimately.

 Some people have proposed to replace the square by a triangle, 
on the other hand the square has been generalized into more com-
plex geometrical objects: hexagons, octagons and even polyhedra and 
multi-dimensional objects.

Aim of the Congress
This will be the second world congress organized about the square 

of opposition after a very succesful first edition organized in Montreux, 
Switzerland in 2007. 

The square will be considered in its various aspects. There will be 
talks by the best specialists of the square and this will be an interdisci-
plinary event gathering people from various fields : logic, philosophy, 
mathematics, psychology, linguistics, anthropology, semiotics. Visual 
and artistic representations of the square will also be presented. 

The meeting will end by a final round square table where subalter-
ned people will express their various contrarieties, subcontrarieties 
and contradictions.
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Comment profiter du brouillard entre le fini et l’infini ?
Pierre Cartier

Contrairement à l'opinion courante , je ne pense pas que la fron-
tière entre le fini et l'infini soit clairement délimitée . En particulier, le 
principe de descente infinie est souvent accepté comme logiquement 
equivalent au principe de récurrence et peut servir de fondement 
au monde des entiers "naturels". Je voudrais contester le bien-fondé 
d'une telle affirmation , au vu de l'explosion actuelle des volumes d'in-
formation . La taille énorme des échantillons disponibles aujourd'hui 
remet en cause les paradigmes acceptés en Statistique , et je voudrais 
utiliser une possibilité analogue en mathématiques "pures" . On peut 
voir là une version constructive de l'ANALYSE NON STANDARD, mais 
cela repose de manière nouvelle le problème de la non-contradiction 
des systèmes formels axiomatisés, et la nécessité de nouveaux cri-
tères de vérité mathématique .

Giordano Bruno est passé par là !
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Symmetry and Duality in Fixed-point Calculus
Damian Niwiński 

University of Warsaw, Poland
niwinski@mimuw.edu.pl

In 1913, Ernst Zermelo proved that in the game of chess, either 
White has a strategy to win, or Black has a strategy to win, or both 
parties have strategies to achieve (at least) a draw. Assuming that a 
player « survives » whenever she wins or achieves a draw, we obtain 
the four possibilities of the square of oppositions: A = White wins, 
E = Black wins, I = White survives, O = Black survives. The property 
holds for many, although not for all games with perfect information. 
However, Zermelo’s theorem can be seen as an example of a more 
general phenomenon occurring in the fixed-point calculus, which is an 
extension of the modal logic designed by computer scientists in order 
to reason about finite or infinite computations. Indeed, the least fixed 
point captures the ability to win in finite time, while the greatest fixed 
point captures the ability to survive indefinitely. More specifically, if 
F(X) is a formula of modal logic positive in X, and F’(X) = ØF (ØX) is its 
dual, we have the following pairs of oppositions: μX.F(X) vs. νX. F’(X), 
and μX.F’(X) vs. νX.F(X). (Here, μx.g(x) denotes the least solution of 
an equation x = g(x), and νx. g(x) its greatest solution.) This duality 
further refines if we allow formulas with nested fixed-point operators 
like μX.νY.μZ....F(X,Y,Z,...). Interestingly, to understand the meaning 
of such formulas, we need come back to games.
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John Buridan’s Theory of Consequence and his 
Octagons of Opposition.

Stephen Read

 Arché Research Centre/Department of Logic and Metaphysics,
University of St Andrews, Scotland

slr@st-and.ac.uk

Medieval logicians extended Aristotle’s theory of the syllogism to 
a general theory of consequence. Much of their work on the modal 
syllogism was an attempt to correct and clarify Aristotle’s theory, 
the famous problem of the two Barbaras. Within consequence, they 
distinguished formal from material consequence, and absolute from 
ut nunc consequence, though the latter was highly contentious. 
They also developed a theory of properties of terms, in particular, 
of signification, supposition and ampliation, which played a central 
role in their theory of consequence. John Buridan’s theory of truth, 
of consequence and of the syllogism was the most sophisticated and 
extensive among medieval logicians in its theoretical organisation 
and insight. In particular, Buridan constructed a series of octagons 
of opposition, dealing both with modal syllogisms and with syllogisms 
with oblique terms (e.g. genitives), with a surprising and illuminating 
set of connections between them. However, Buridan’s account of the 
ampliation of modal terms in modal propositions is highly implausible. 
Arguably, the analogy between temporal and modal propositions is 
misleading, as shown by William Ockham. But there is still much to 
be learned from Buridan’s careful analysis of the logic of modal and 
oblique terms.
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The Right Square
Hartley Slater

Dpt of Philosophy, University of Western Australia, Perth, Australia
hartley.slater@uwa.edu.au

The various laws of the syllogism that have come down to us were 
not drawn just from Aristotle’s treatment, but from that amalga-
mated with sometimes contradictory amendments from thinkers in 
medieval times. As a result the corpus was easy to confute and sur-
pass, when Frege’s predicate logic started to get established in the 
early decades of the twentieth century. The final death blow to the 
Aristotelian tradition came when Peter Strawson published his book 
on logical theory in 1952, since he showed in close detail that each 
of several ways of interpreting the Aristotelian four forms, in terms 
of modern predicate logic, could not substantiate all of the traditio-
nal rules. Remarkably, Strawson did not consider Aristotle’s own way 
of understanding the four forms, as was pointed out immediately in 
Manley Thompson’s ‘On Aristotle’s Square of Opposition’ Philosophical 
Review 62 (1953), pp. 251-265. This paper develops in several ways 
Aristotle’s original view of the existential import of the four forms, 
showing in particular how it can be generalised to cover quantifiers 
other than the standard universal and particular ones, and how 
it can be extended to handle relations - the main distinctive feature 
that was held to make Fregean predicate logic preferable.
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Leibniz, Modal Logic and Possible Worlds Semantics
Jean-Pascal Alcantara 

University of Clermont-Ferrand, France
jeanpascal.alcantara@wanadoo.fr

Even if Leibniz had no opportunity to conceive an actual modal 
logic, the fact remains that he worked out a modal metaphysics, of 
which the inaugural act was, in his Elementa juris naturalis (circa 
1671), an implicit reference to the Apulean square of opposition, then 
acknowledged as probably the first sketch of a deontic logic of norms 
[1]. Afterwards, some scholars wondered whether Leibniz could be 
« a sort of grandfather of possible worlds semantics for modal logic » 
[2]. It seems that Leibniz had available resources, particularly for 
building the S5 modal system. And his awareness of the K distributive 
axiom □ (p ⊃ q) ⊃ (□ p ⊃ □ q), common to the main modal systems as 
we know, dissuaded him to trust the easy solution of the necessita-
rianism grounded on the well-known distinction coming from Boethius 
between necessitas consequentiae and necessitas consequentis. 

A new modality square may be drawn, according to which each 
modality in the corner is expressed with quantifications on possible 
worlds. So possible worlds semantics could supersedes Leibniz’s own 
explanation of contingency, to the satisfaction of those who did not 
have any confidence in his proof-theory solution style (for a contin-
gent proposition, the reducibility of the predicate to its subject can-
not be achieved) even though much-admired by A. Tarski [3]. But from 
a Leibnizian outlook, Kripke’s semantics as well as Lewis’ counterpart 
theory arise some difficulties we intend to precise. 

 

[1] Leibniz G. W.: Sämtliche Schriften und Briefe, Reihe VI, Bd. 1, 465-480 ; 
Von Wright G. H.: « On the Logic of Norms and Action », in Hilpinen R., New 
Studies in Deontic Logic, Dordrecht-Boston, Reidel, 1981 ; Kalinowski G. : « La 
logique juridique de Leibniz », Studia Leibnitiana, IX, 1977. 
[2] Adams R. M.: Leibniz. Determinist, Theist, Idealist, Oxford University Press, 
1994, p. 9. 
[3] Tarski A.: « Some observations on the concepts of ω-consistency and 
ω-completeness », in Logic, Semantics, Metamathematics: Papers from 1923-
1938, 1983, Hackett Pub. Co., pp. 279-295.
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Oppositions in the Prepositional Structure of Space
Linda Apse, Jurģis Šķilters, and Marija Chernorizh, 

University of Latvia, Latvia
lapse@lanet.lv, jurgis.skilters@lu.lv

Our study explores the spatial cognitive system with respect to 
the square of oppositions. We distinguish between mutually exclusive 
spatial prepositions (Ps) and Ps allowing partial, inclusive interpreta-
tion where the former can be located at the dimension of universal 
propositions (A and I) and the latter at the dimension of particular 
(I and O) propositions. We provide formalization assuming that spa-
tial Ps use a system of geometric invariants consisting of path and 
place structure developed and modified in several concrete cognitive 
models according to the functional knowledge. Our formalization has 
two frameworks: locative Ps formalized according to structure regions 
(Wunderlich, 1991) and directional Ps - according to vector space 
semantics (Zwarts 2005). We mainly focus on locative Ps, defining 
relations between focal (figure) and background (ground) entities. 
Starting from a general definition for ‘in’, ‘out’, ‘near to’, ‘on’ valid 
for all kinds of spatial relations we provide a structure of Latvian 
prepositional system with respect to exclusive and inclusive opposi-
tions revealing the role of square of oppositions as a useful tool for 
structuring spatial relations.

The paper is part of a larger study on the system (partly forma-
lized) of Latvian spatial Ps.

Wunderlich, D. (1991), How do prepositional phrases fit into compositional syn-
tax and semantics? Linguistics 29, 591-621.
Zwarts, J. (2005). Prepositional Aspect and the Algebra of Paths. Linguistics 
and Philosophy, Vol. 28, Nr. 6, 739-779.
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Squaring any
Johan van der Auwera and Lauren van Alsenoy

University of Antwerp, Belgium
johan.vanderauwera@ua.ac.be and lauren.vanalsenoy@ua.ac.be

Linguists working with the Square of Oppositions  have not  or 
insufficiently dealt with the fact that languages may have two exis-
tential quantifiers, a specific and a non-specific one. English is a case 
in point. Next to specific some English has the non-specific any, illus-
trated in (1) with –body compounds.

(1)	 a.   Did you see somebody?	  b.   Did you see anybody?

Together with negation, anybody forms an alternative for the zero 
quantifier nobody.

(2)	 a.   I saw nobody.		   b.   I didn’t see anybody.

Further, at least in English, any also have a quasi-universal use, i.e. 
the so-called ‘free choice’ use, which can also be negated (in particu-
lar when joined by just, old or both).

(3)	 a.   Anybody can do that.                b.   Everybody can do that.

(4)	 GM is not just any old company.

This paper addresses the challenge with a hypothesis with 
the following two properties: (i) it starts from the three-layered 
‘Neo-Aristotelian’ square offered by J. van der Auwera (Journal of 
Semantics 13 (1996) 181-195), and (ii) it adds a partial ‘three-dimen-
sionalization’ (cp. H. Smessaert, Logica Universalis 3 (2009) 303-332).
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A Square of Prediction:
Stoïcism, Mergaric and Epicurian School 

and New Academy
François Beets

University of Liège, Belgium 
fbeets@ulg.ac.be

In his De Fato Cicero theories by Chrysippus (stoïcian), Diodorus 
(Megarian), Epicurus and Carneades. The main topic is about affir-
mations about the future i.e. predictions.Each of these four philo-
sophers, except Epicurus, accepts Bivalence (of two contradictories, 
one is true, the orther false). As for Epicurus, he rejects bivalence 
but admits Excluded Middle (the disjonction of two contradictories 
is true). Chrysippus accepts Bivalence because of universal causality 
(every event is causaly determined so that every truth is true from 
eternity). Semantics is causally determined from all eternity. Diodo-
rus considers that what is possible is what is the case or what will 
be the case, so that the events are to be what they will be from all 
eternity. The world is determined by the semantics. Carneades thinks 
that the eternal truth (or falsity) of assertions does not conflict with 
indeterminism. His view on semantics is subalternous to that of Dio-
dorus and contradictory to that of Chrysippus. As for Epicurus, the 
truth of affirmations about the future depends on causality (so that 
his position is subalternous to that of Chrysippus), but – because he his 
an indeterminist – he cannot suscribe to Bivalence i.e. to a timeless 
semantics.

23



Università di Corsica - Pasquale Paoli

The Logic of Paradoxes: 
 Its Root in Legal Practices and its Evolutionary Multi-

valued Character
Rainhard Z. Bengez

University of Technology Munich, Germany 
bengez@tum.de

The logic of uncertainty and paradoxes has its origins in the geo-
metric figure of the square, the Grecian tetragram or rather the Sans-
kritic catuskoti. Its ancient kernel is the old Indian, Grecian resp. 
Talmudic or Biblical thinking and concept of justice.

This talk tries to reveal that: 
a) This view of legal practice, ontological and logical classification 

presupposes human beings’ free will.
b) The principle of square overrules any sequential logic, but fol-

lowing its own inherent structure GÖDEL’S liar induces a dynamical 
multi-valued logic which will be presented.

c) The question of consciousness, reality and the dichotomy of 
subject and object as well as of free will are closely related to this 
subject.

d) Based upon the technical formulation of b) HEGEL and 
NĀGĀRJUNA have mirrorinverted position.

e) There occur some open questions concerning freedom, 
consciousness and the absolute well-ordering.
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Varieties of objects: The square of oppositions 
and the metaphysics of particulars

Hilan Bensusan

Dpt of Philosophy, University of Brasilia, Brazil 
hilantra@gmail.com

What constitutes a (concrete) particular? What makes a tree 
a particular tree, what makes a silver ball a particular silver ball, 
what makes an atom a particular atom? In general, what makes an 
object that object in particular? Several theories concerning particu-
lar objects have been put forward and they can be grouped in four 
main accounts: i) Bundle of universals accounts: according to these 
views, a particular is a bundle of universals, typically a bundle of pro-
perties; ii) Substrata accounts: according to those a particular has a 
substratum responsible for its particularity – substrata are irreducibly 
concrete and particular; iii) Concrete universal accounts: objects 
satisfy something that is both universal and concrete, like when we 
say that of Socrates that he socratizes; iv) Trope accounts: a concrete 
particular is constituted by abstract particulars.

In this talk I will explore these four accounts as forming a decoration 
of the square of oppositions. Assuming that when an object satisfies a 
property (or a universal in general) it does that in a particular manner, 
we can place the four accounts in the four corners of the square. 
The decoration highlights interesting properties of these accounts 
that can now be put together in a way that we have four varieties 
of particular objects. Further, there are also varieties of linguistic 
expressions – in particular of proper names and indexicals – that could 
be understood in terms of the four accounts and therefore of the four 
corners of the square. The square decorated by the four varieties 
of objects illuminates some differences between the way Kripke and 
Kaplan see indexicals. It also sheds some light on Kaplan’s idea of an 
obstinate rigid designator. While Kripke takes a rigid designator to 
refer to something in whatever world where it exists, Kaplan takes an 
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(obstinate rigid) designator to point at the same item at all worlds, 
irrespective of whether the item exists there or not. He has then 
developed a framework of designation that allowed for a tie between 
a name and its bearer that is so strong that goes beyond the limits 
of existence. The (suitably decorated) square of oppositions makes it 
visible the distinction and indicates how an expression can refer to 
different types of particular objects. Further, it elucidates different 
ways we can understand the notion of haecceitas – or this-ness.

The square of oppositions can help develop a general framework 
for all kinds of particular objects. They articulate the varieties of 
objects in a way to provide a machinery that make different patterns 
of re-identification of (concrete) particular items explicit. This square 
of oppositions decorated by the varieties of particular objects begins 
to show the four-fold nature of the principio individuationis.
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Semiotic Square, Values and Sense (of Life)
Stefania Bonfiglioli

University of Bologna, Italy
stefania.bonfiglioli@unibo.it

The title of this paper might sound very ambitious, or rather too 
ambitious. How might a square of opposition have to do with sense 
of life? In my view, this is a challenge which the semiotic square, as 
conceived by A.J. Greimas, has accepted since it has been included in 
a complex theory concerning the sense of texts. More precisely, the 
square may also represent an axiology: it is possible in the measure 
in which any semantic category articulated in the square is liable 
to receive the investment of another category, called thymic, which 
connotes as “euphoric” the positive deixis of the square, as “dyspho-
ric” the negative one. This way, according to Greimas, the simple 
semes of a category, nothing but the square vertices, become values 
or rather virtual values (intending the latter term in an axiological 
sense). In Greimas’ view, the oppositions of the square are nothing 
but the deepest level of sense articulation. This level may be conver-
ted into a more complex and superficial one, which Greimas identifies 
with an anthropomorphic syntax, conceived as a narrative organisa-
tion of values within a text and, at the same time, as an attempt to 
describe the elemental structures of human imagery. According to tex-
tual semiotics, exactly the notion of value is one of the fundamental 
links between square oppositions and narrative syntax. If a semantic 
category receiving a thymic investment is a virtual axiology, that is a 
paradigmatic representation of values, at the level of narrative syntax 
the same values are invested in an object. Such a narrative organisa-
tion of values is essentially an oriented relation of desire having to do 
with a particular conception of life sense. Consequently, the opposi-
tions of the square, qua representing a virtual axiology indissociable 
from narrative interpretation of texts’ sense, require a philosophical 
reconsideration. This is just the main aim of the present paper.
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Alogon and the Logic of Truth in Aristotle’s Poetics
Veronique BriÈre 

University of Nanterre-Paris Ouest, France
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Nous interrogerons ici la relation entre la logique de la non-
contradiction et le champ poétique tel qu’Aristote l’a analysé et pour 
lequel il a prescrit des « principes » : outre la difficulté à penser ce 
que signifie la non-contradiction dans la dimension du désir humain 
affronté à la réalité, dans celle de l’ignorance et des croyances d’un 
personnage, dans l’articulation entre action et raisonnements ou 
pensée tendus entre contingence, possibilité et nécessité, on peut 
interroger avec Aristote ce qui peut justifier en poétique le recours 
à de l’illogique (alogon), de l’absurde (atopon), des paralogismes ou 
« faux-raisonnements » comme conditions de production de la vérité 
propre au poétique : ce ne sont pas là seulement des moyens artifi-
ciels et trompeurs d’induire la « croyance » ou l’adhésion affective 
du spectateur, mais bien des modalités propres d’une rationalité de 
la chose poétique ? L’idée de nécessités relatives à une forme spéci-
fique d’intelligibilité est elle pertinente ? Lorsqu’on articule entre eux 
des actes, des accidents, des rebondissements, toutes les péripéties 
des écarts entre représentations et réalité, une pluralité des régimes 
de nécessité et de possibilité semble s’imposer : l’improbable mais 
possible néanmoins, le vraisemblable mais pourtant irrationnel, ou 
l’absurde mais significatif, peuvent rendre plus perceptible le sens de 
l’action humaine. Si la nécessité interne d’une histoire, d’une ratio-
nalité articulée du sens semble autoriser la tension entre la logique 
et son (ses) autre(s), qu’est-ce que la vérité poétique?
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Four-Playered Semantics 
for a Family of Paraconsistent 
and/or Paracomplete Logics

Arthur Buchsbaum, Marceclino Pequeno, Tarcisio Pequeno
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In [J. Hintikka & J. Kulas. The Game of Language, D. Reidel 
Publishing, 1983] was introduced two-playered semantics for classical 
logic, by viewing it as a game between two players, one of them 
trying to prove a formula P, and the other one trying to prove its 
negation, not P. This metaphor provides a nice way for understanding 
the interplay among the connectives and quantifiers, specially the 
behavior of negation and implication. However, when dealing with 
certain non classical logics, we observe that a semantics with four 
players (instead of only two) is more intuitive and allows for technical 
advantages which shed some light upon the definition of some non 
classical connectives. A generalization of Hintikka’s Game Theoretical 
Semantics, with four players, which constitutes a robust technical 
tool for providing semantics for logics in general, is proposed. In par-
ticular, we show formalizations for a family of paraconsistent and/
or paracomplete logics, descending from the calculi C1, P1 and N1 of 
Newton da Costa, using four players, which present some important 
improvements over the semantics with only two players. In any case, 
for each of the logics of this family, the four players compose a square 
of opposition.
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The “Numerical Segment”: 
a Useful Paradigm for Classical, Fuzzy 

and Paraconsistent Logics.
Ferdinando Cavaliere

Italy 
cavaliere.ferdinando@gmail.com

Aristotle (Metaphysics X.4, 1055a19–23) draws an interesting 
geometrical parallel: just as the extremes of a distance (diasthma) 
are the points farthest removed from each other, in like manner the 
contraries (enantiai) represent the maximal (perfect or complete) dif-
ference [of quality]. 

In this paper we propose, elevating Aristotle’s parallel to a real 
isomorphism, a simplified model of the classic Square or its exten-
sions (e.g. Blanché’s hexagon): the “numerical-distinctive” segment. 
This model allows for the representation of the intermediate (partial 
Y, numerically definite, etc.) categories. These are interpretable as 
points or subsegments of the segment. The relations of contrariety, 
subcontrariety  and others are redefined in terms of topogeometrical 
criteria (superimposition, symmetry, inclusion of extremes, etc.).

This leads to a rethinking of some basic logical concepts:
1. A reconsidering of the structural correspondences between 

quantifiers and truth values, leading to a unitary (‘interbivalent’) 
model for classical logics and for fuzzy logics, while further oppositive 
models are reserved for trivalent or plurivalent logics.

2. A distinction between the excluded middle and the excuded 
third.

3. A n-dimensional combining of numerical segments, which trans-
cend the antinomy between logics of noncontradiction and para-
consistent logics, falling back on probabilistic and modal concepts.

(In the fig. below, “alo” is taken from J.-Y. Béziau).
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Logical Oppositions in Arabic Logic
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Arabic logic is considered generally as very influenced by 
Aristotle’s views but when one studies the texts, one can find diffe-
rences between Aristotle and some of the main arabic logicians such 
as Avicenna and Averroes. In this paper, I examine the logical opposi-
tions in Avicenna’s and Averroes’ texts in order to compare between 
their respective views on the one hand and between both of them 
and Aristotle on the other hand. I will rely directly on the arabic texts 
which are Ibn Sina:»Al-shifâ: Al Mantik, volumes 1& 2» and Ibn Rochd: 
«Talkhis Mantik Aristou» (Paraphrase de la logique d’Aristote). The 
square they present is an extension of Aristotle’s square since they 
both distinguish between three kinds of A and E propositions (possible, 
impossible and necessary) and explicitly say that the A and E although 
never true together do not share the same truth value when they are 
necessary or impossible; nevertheless, A and E remain contrary and do 
not become contradictory since the contradictory propositions are the 
ones which never share the same truth value in any case. The same 
thing is true with the I and O propositions which are subcontraries and 
therefore never false together but may be also possible, impossible 
or necessary and do not share the same truth value in the last two 
cases. They also give a special attention to the indefinite which in 
Averroes’ view may be sometimes universal and sometimes particular 
while Avicenna prefers considering it as a particular even though it 
appears to be in some cases universal or even singular. The singular 
propositions are contradictories but their relations with other kinds 
of propositions are not fully clarified. The logical oppositions are not 
therefore exactly the same in Averroes’ and Avicenna’s view since the 
indefinite is ambiguous in Averroes’ picture and may thus be expressed 
by ‘A or I’ when it is affirmative and by ‘E or O’ when it is negative 
which leads to an hexagon.
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1. The deontic square of opposition defines three relationships of 
incompatibility between norms (antinomy). It is well-known that one 
of these relationships holds between contraries (first relationship: “p 
is obligatory” and “p is forbidden”) and the other two hold between 
contradictiories (second relationship: “p is obligatory” and “p is facul-
tative”; third relationship: “p is forbidden” and “p is permitted”).

2. In the world of Sein we know that two propositions are incompa-
tible when they cannot both be true. But, in the world of Sollen, what 
does incompatibility of norms consist of? Can we find an analogous 
answer?

Some philosophers have applied the principle of contradiction 
to the normative world and have maintained that two incompatible 
norms cannot both be valid. According to others, two incompatible 
norms cannot be both obeyed.

3. I criticize both answers and believe that the answer cannot be 
the same for the three relationships. We need to distinguish between 
two kinds of opposition.

In the first relationship (contrariety) there is incompatibility at the 
level of the agent: it is impossible for the agent to fulfil both norms 
(proheretic opposition).

In the second and third relationship (contradiction), there is 
incompatibility at the level of the judge: it is impossible for the judge 
to apply both norms (dikastic opposition).
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Boethius in two of his treatises (De syllogismo categorico and the 
Introductio ad syllogismos categoricos) presents a detailed treatment 
of the logical relations of the Square of Opposition by including aspects 
which are not textually in Aristotle. There are two aspects that are 
outstanding in his exposition. The first aspect is that he tries to define 
the Square by means of a traditional division of the categorical propo-
sition, according to which a proposition does or does not have terms 
in common. Propositions without any common term cannot be studied 
by formal logic, because they cannot be related, but if a proposi-
tion has a common term, then they can be inferred. The Square of 
Opposition is a branch of this division: those propositions having both 
terms in common and maintaining the same order, vgr. “Every man is 
an animal” – “No man is an animal”. The division also defines other 
two branches in correspondence with the doctrine of conversion and 
the doctrine of syllogisms, which are the other two essential parts of 
Aristotelian formal logic. Thus, the division gives unity to the gene-
ral theory and its teaching. The second aspect relates to semantics. 
Boethius accepts the ancient doctrine of certain matters of proposi-
tions (materiebus) to justify the validity of the inferences between 
propositions (and so the relations of the Square) on the basis that the 
truth value is preserved when the inference is confirmed in every mat-
ter (sc. possible, impossible and necessary). Since Boethius is taking 
over a Peripatetic Greek material to write these treatises, the paper 
suggests that Boethius in doing so gives the most original and traditio-
nal exposition of the Square of Opposition.
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The Square of Opposition and Generalized Quantifiers
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A relevant aspect of the meaning of the Square of Opposition is that 
it allows a simple graphical representation of the duality relationship 
between quantifiers and, consequently, of the reciprocal “definability” 
between them. The square of opposition for standard quantifiers can 
be straightforwardly generalized for Generalized Quantifiers. A type 1 
generalized quantifier over a domain E is a set  . Denoting 
the complement of a quantifier Q over E by  and 
the postcomplement as the set , the 
dual Qd of a quantifier Q is the complement of the postcomplement:

 .
Thus complement, dual and postcomplement of a quantifier 

Q can be displayed along the edges of the square of opposition. Let Q 
be the generalized quantifier ; the  square for Q 
naturally unifies the squares for ∀ and $, representing the “extension” 
of the two quantifiers.

There is an important relation between quantifier duality and 
the so-called scope dominance. A quantifier Q1 is dominant over Q2 if 
the following unidirectional entailment is satisfied: 
(where  is an abbreviation of ).

In the rest of the paper I will examine this relation and some of 
implications for the well-known phenomenon of scope ambiguity of 
natural language sentences with multiple quantification.
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The main aim of this presentation is to show how nontrivial squares 
(and hexagons) of oppositions arise in public announcement logic 
(PAL) and dynamic epistemic logic (DEL). For ease of exposition, I will 
focus on PAL, a simple subsystem of DEL; however, all of the results 
presented have natural generalizations to DEL.

I will first introduce the technical apparatus of PAL, focusing on 
those aspects which will be of central importance from the square 
of opposition perspective. Considering the dual modal operators [!φ] 
and ‹!φ› of PAL, it is tempting to construct a square of opposition with 
[!φ]ψ  and [!φ]¬ψ in the top corners, and ‹!φ›ψ and ‹!φ›¬ψ in the 
bottom corners. However, this is not possible, because the partiality 
of public announcement leads to a violation of the subalternation 
relationships. I will then show that, because of the functionality of 
public announcement, we do get a ‘reversed’ square of opposition. 
Using standard techniques, this square can be extended to the left 
hexagon below.

Finally, I will consider the interaction between announcement and 
knowledge. Using PAL’s expressive power, we can arrive at a very rich 
diagram (below on the right). This diagram represents in a compact 
way very much information about the subtle interactions between 
announcements and knowledge in PAL.

subalterns contradiction contraries subcontraries

<!φ>ψ <!φ>Kψ<!φ>¬ψ <!φ>¬Kψ

[!φ]ψ

K[!φ]ψ

[!φ]Kψ[!φ]¬ψ [!φ]¬Kψ

¬K[!φ]ψ

¬ψ

ψ φ

¬φ
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In this paper we present a generalization of Aristotle’s square to a 
cube, in the framework of an extended quantification theory defined 
within the Logic of Determination of Objects (LDO).

The Aristotle’s square is an image rending representational the 
link between quantifier operators and negation in the First Order 
Predicate Language (FOPL). However, the FOPL quantification is not 
sufficient to capture the « meaning » of all quantified expressions in 
natural languages. There are some expressions in natural languages 
which encode a quantification on typical objects. That is the reason 
for constructing a logic of objects with typical and atypical objects.

The Logic of Determination of Objects (LDO) (Desclés, 1986; 
Desclés and Pascu, 2007) is a new logic defined within the framework 
of combinatory logic (Curry, 1958) with functional types. LDO basi-
cally deals with two fundamental classes: a class of concepts (F) and 
a class of objects (O). 

LDO captures two kinds of objects: typical objects and atypical 
objects. They are defined based on other primitive notions: the inten-
sion of the concept (Int(ƒ)), the essence of a concept ƒ (Ess(ƒ), the 
determination operation (δ), the expanse of the concept (Exp(ƒ)), 
the extension of the concept f (Ext(ƒ)).

Typical objects in Exp(ƒ) inherit all concepts of Int(ƒ); atypical 
objects in Exp(ƒ) inherit only some concepts of Int(ƒ). 

LDO makes use of all the above notions and organizes them into a 
system which is a logic of objects (applicative typed system in Curry’s 
sense (Curry 1958) with some specific operators). In LDO new quanti-
fiers are introduced and studied. They are called star quantifiers: Π* 
and Σ* (Desclés and Guenthéva 2000). They have a connection with 
classical quantifiers. They are considered determiners of objects of 
Exp(ƒ). They are different to the usual quantifiers Π and Σ expressed 
in the illative version of Curry (Curry, 1958) of Frege’s quantifiers.  
They are defined inside the combinatory logical formalism (Curry 
1958) starting from Π and Σ, by means of abstract operators of com-
position called combinators (Curry 1958). The system of four quanti-
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fiers Π, Σ, Π* and Σ* captures the extended quantification that means 
quantification on typical/atypical objects. 

The cube generalizing the Aristotle’s square visualises the relations 
between quantifiers Π, Σ, Π* and Σ*.

Curry H. B., Feys R., (1958), Combinatory Logic, vol I, Amsterdam, North-
Holland, 1958.
DESCLÉS J.-P., « Implication entre concepts : la notion de typicalité », Travaux 
de linguistique et de littérature, XXIV, 1, (1986), p.79-102.
DESCLÉS J.-P., (1990), Langages applicatifs, langues naturelles et cognition, 
Paris, Hermès, 1990.
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Presses de l’Université de Grenoble, Grenoble, (1993), p. 139-163.
DESCLÉS, J.-P., Guentcheva Z., (2000), «  Quantification Without Bound 
Variables », in Böttner, Thümmel (editors), Variable-free Semantics, Secolo 
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de Linguistique / Romanian Revue of Linguistics, tome LII, 2007, n°1-2, jan-
vier-juin, pp. 55-96.

All f are g
Π f g

(N1g)(Π* f )
No typical f is g

No f is g
Π f (N1g

g(Π* f )
A typical
f is g

There
is a
typical
f which
is g
Σ f g

There is a
typical f 
which is
not g
Σ f (N1g)

There is an f
which is g
g(Σ* f )

There is an f
which is not g
(N1g)(Σ* f )
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In Aristotelian logic, categorical propositions are divided in: 
Universal Affirmative, Universal Negative, Particular Affirmative and 
Particular Negative. Possible relations between two of the mentio-
ned type of propositions are encoded in the famous square of oppo-
sition. The square expresses the essential properties of monadic first 
order quantification. In an algebraic approach these properties can be 
represented taking into account monadic Boolean algebras [3]. More 
precisely, quantifiers are considered as modal operators acting on a 
Boolean algebra; the square of opposition is then represented by rela-
tions between certain terms of the language in which the algebraic 
structure is formulated. This representation is sometimes called the 
modal square of opposition. Several generalizations of the monadic 
first order logic can be obtained by changing the underlying Boolean 
structure by another one [4] giving rise to new possible interpreta-
tions of the square. 

In this work, we consider the orthomodular logic enriched with a 
monadic quantifier and we provide interpretations of the square of 
opposition in several models of this logic as Boolean saturated ortho-
modular lattices [1], Baer*-semigroups and C*-algebras [2]. 

[1] G. Domenech, H. Freytes and C. de Ronde, “Scopes and limits of modality in 
quantum mechanics”, Annalen der Physik 15 (2006) 853–860.
[2] G. Domenech, H. Freytes and C. de Ronde, “Modal type othomodular logic”, 
Mathematical Logic Quarterly 55 (2009) 287–299.
[3] P. Halmos, “Algebraic logic I, monadic Boolean algebras”, Compositio 
Mathematica 12 (1955) 217–249.
[4] P. Hájek, Metamathematics of fuzzy logic, Dordrecht: Kluwer, 1998.
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The present study wants to represent by means of suitable kinds 
of SO the present pluralism in logic. I scrutinize the original scienti-
fic texts for recognising in which way the ancient and modern scho-
lars made use of non-classical predicates. In each one of the texts 
presenting the theories of several scholars (Cusanus, Avogadro, Sadi 
Carnot, Lobachevsky, Kolmogoroff, Planck), a former part makes use 
of non-classical predicates, i.e. doubly negated predicates; this part 
concludes by means of a doubly negated predicate of an universal 
validity on the cases considered by the theory; the author, by chan-
ging this conclusion in the corresponding affirmative predicate, in the 
latter part considers it as an hypothesis from which he deductively 
develops in classical logic the theory. This complex pattern of arguing 
suggests as a first question which kind of SO one may suggest in non-
classical logic. After solving such question I deal with a second ques-
tion; i.e. to qualify in formal terms what justifies to change the kind of 
logic. I suggest that previous authors unwarily appealed to a principle 
which generalises that principle the constructivist Markoff surprisingly 
suggested in 1954 (this principle allows to change a doubly negated 
existential quantifier in the corresponding affirmative one, provided 
that the quantifier is a decidable one).
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The classical square of opposition (“every A is B”, “no A is B”, 
“some A is B”, “some A is not B”) may be softened into: for most 
x, A(x) ® B(x); for most x, A(x) ® ¬B(x); for few x, A(x) Ù B(x); for 
few x, A(x) Ù ¬B(x). Interestingly enough, this softening suppresses 
the con-tradictions along the diagonals. The systematic study of syl-
logisms (knowing that Q1 A’s are B’s, Q’1 B’s are A’s, Q2 B’s are C’s, 
Q’2 C’s are B’s, what can be said about A’s that are C’s, or C’s that are 
A’s?) involving quantifiers Qi , Q’j, such as ‘most’ and ‘few’, has been 
investigated almost two decades ago in artificial intelligence, but has 
remained largely ignored since during this time imprecise probabilities 
have not been much studied in reasoning under uncertainty [1]. In this 
work, ‘most’ and ‘few’ are respectively modeled by ill-known propor-
tions supposed to belong to intervals respectively of the forms [1-a, 1) 
and (0, a], where a is an unspecified bound less than 1/2, while the 
interval (a, 1-a) corresponds to a quantifier that can be understood as 
‘around half ’. Then, using the optimal lower and upper bounds (not 
straightforward to compute) for Prob(C|A) that can be obtained from 
lower and upper bounds on Prob(B|A), Prob(A|B), and Prob(C|B), it 
has been possible to determine for what value of a, we preserve stable 
patterns of quantified syllogisms involving these vague quantifiers. The 
best value has been shown to be such that a ≤ 1 - √2/2 ≈ 0.29, which 
guarantees that the value of Prob(C|A) remains in a given range such 
as (0, a], (0, 1-a], [a, 1), etc, when other proportions (probabilities) 
are in ranges corresponding to the ones representing ‘most’, ‘few’ or 
‘around half ’. It is worth noticing that an understanding of ‘most’ as 
at least 70%, and of ‘few’ as less than 30% rather fits our intuition. 
Then, computations on probability bounds validate patterns such as if 
‘most A’s are B’s’, ‘most B’s are A’s’, ‘few C’s are B’s’, ‘most B’s are 
C’s’, then ‘[aroundhalf , most] A’s are C’s’, or if ‘few A’s are B’s’, ‘most 
B’s are A’s’, ‘most C’s are B’s’, ‘few B’s are C’s’, then ‘few A’s are C’s’, 
as well as a dozen of others, where most ´ most = [around half, most].

 
[1]. D. Dubois, L. Godo, R. Lopez de Mantaras, H. Prade. Qualitative reasoning 
with imprecise probabilities. J. of Intelligent Information Systems, 2, 1993, 
319-363.
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In formal concept analysis [2], a relation R is given between a set 
of objects Obj and a set of properties Prop. Let R(y) denote the set of 
objects having property y and R−1(x) the set of properties possessed by 
object x. Given a set Y of properties, four remarkable sets of objects 
can be defined in this setting [1]:

- RΠ(Y) = {x ∈Obj |R(x) ∩Y ≠ ∅} = ∪y∈Y R−1(y), the set of objects 
having at least one property in Y; 

- RN(Y) = {x ∈Obj |R(x) ⊆ Y} = ∩y∉Y (R−1(y))C, the set of objects 
having no property outside Y (where C denotes complementation); 

- R∆(Y) = {x ∈Obj |R(x) ⊇ Y} = ∩y∈Y R−1(y), the set of objects 
sharing all properties in Y (and having maybe some others). In fact, 
formal concept analysis has only made use of this set function which 
is enough for defining a formal concept as a pair made of its extension 
X and its intention Y such that R∆(Y) = X and R−1∆(X) = Y, where X ⊆ Obj 
and Y ⊆ Prop;

- R∇(Y) = {x ∈Obj |R(x) ∪ Y ≠ Obj} = ∪y∉Y (R−1(y))C, the set of 
objects that are missing at least one property outside Y.

The logical expressions underlying RΠ(Y), RN(Y), R∆(Y), and R∇(Y) 
write respectively  $y, y∈R(x) ∧ y∈Y; ∀y, y∈R(x) → y∈Y; ∀y, y∉R(x) 
→y∉Y; and ∃y, y ∉R(x) ∧ y ∉Y. Note that the two first expressions make 
a square of opposition together with the expressions corresponding 
respectively to RN(YC) and RΠ(YC). Similarly, the two last expressions 
make another square of opposition together with the expressions cor-
responding to R∆(YC) and R∇(YC). However, the conditions RΠ(Y), RN(Y), 
R∆(Y), and R∇(Y) make together a square of opposition of another type 
(where one goes both from R(x) to Y and from Y to R(x)).

Possibility theory provides a graded counterpart for this square (as 
well as for the two regular, previously mentioned, squares of opposi-
tion), see [1]. 

[1]. D. Dubois, F. Dupin de Saint-Cyr and H. Prade. A possibility-theoretic view of 
formal concept analysis. Fundamentae Informaticae, 75, 195–213, 2007. 
[2]. B. Ganter and R. Wille. Formal Concept Analysis. Mathematical Foundations. 
Springer Verlag, 1999.

42



Università di Corsica - Pasquale Paoli

Testing Two Competing Conceptual Tools: 
the Square of Opposition and Matrices of Concepts 

Paul Franceschi 
Université de Corse, France

p.franceschi@univ-corse.fr

The “matrices of concepts” have been conceived of by the author 
as an alternative to the semiotic square. A matrix of concepts is built 
up from a pair of opposite concepts A/Ā. One can also consider that A 
and Ā are neutral concepts that can then be denoted by A0 and Ā0. This 
leads to the construction of the class of canonical poles, when one 
considers an extension of the preceding class {A0, Ā0}, such that A0 and 
Ā0 admit respectively a positive and a negative correlative concept. 
The latter concepts can be denoted by {A+, A-} et {Ā+, Ā-}. At this stage, 
for a given duality A/Ā, one gets the following concepts: {A+, A0, A-, Ā+, 
Ā0, Ā}, which constitute the canonical poles.

In the present paper, I draw a comparison between the square 
of opposition and matrices of concepts. I test then the construction 
resulting from both alternative conceptual tools with regard to three 
paradigm concepts: love, hate and indifference. I apply first the 
semiotic square to the love-hate-indifference triad. I encapsulate 
then the concepts resulting from the square of opposition into a 
framework which is best suited for comparisons. I make then use of 
matrices of concepts with the same triadic association of concepts. I 
also draw an accurate comparison between the two resulting series of 
concepts, that casts light on the common grounds of both conceptual 
tools. This also allows to point out accurately the differences between 
the square of opposition and matrices of concepts and suggests that 
the latter presents some advantages with regard to the square of 
opposition. Lastly, I extend the previous analysis to another paradigm 
pair of opposite concepts: masculine/feminine.

A+ +

A0 0

A- -

++

0

-

0

-
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This paper is a discussion about the “reconstruction relation” in 
logical level between Aristotelian Square of Opposition (ASO) and 
Chinese language. The process of the translation from the direction of 
AOS to Chinese Language fails easily since the nature of Chinese logic 
is quite different from “the logic” people capture in ASO. The reverse 
direction, however, is easily reconstructured (strictly included), if 
the ASO in “Chinese language” holds an intuitively ordinary interpre-
tation. This relation imposed an important issue on “cultural-diffe-
rence” in traditional studies of logic, moreover, examples could also 
be found in modern logic; for example, Universal Logic and Chinese 
Universal Logic. It means the basic and “the first” interests when fo-
cusing on the same event, for Chinese philosophers are different from 
western philosophers, since the essence of their cultural differences.
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In the book What Are Philosophical Systems? Jules Vuillemin has 
briefly considered the logical square of categorical sentences. Yet it 
turns out that the problem of categorical sentences as elementary 
sentences (in the Vuillemin’s sense) is of greatest importance to his 
project. Let us remind that classification of philosophical systems 
by Vuillemin (V-classification, for short) is based on original assump-
tions. For example, the conviction that language moulds perception 
is deleted, since perception precedes language. Moreover, each form 
of predication becomes an ontological principle and results in exactly 
one philosophical system. Last but not least Vuillemin did not argue 
for some unique scheme of philosophical truth: he just made forward 
a suggestion about careful and serious consideration to the ques-
tion what all possibilities of philosophical truth are. There is no easy 
answer to the problem. But we would like to ask if there are systema-
tic (and/or erotetic) transitions (“switches”) from the logical square 
of categorical sentences to the V-classification. The starting point is 
some part of the inferential erotetic logic. 

Brentano F. 1973, Psychology from an Empirical Standpoint, transl. by A.C. 
Rancurello, D.B. Terrell, and L. McAlister, London: Routledge (2nd ed., intr. 
by Peter Simons, 1995).
Gan-Krzywoszyńska K. & Leśniewski P. 2009, “On Existence and 	 s o m e 
Ontologies”, Ruch Filozoficzny, Vol. LXVI, No 1, pp. 71-79.
Wiśniewski A., 1995, The Posing of Questions. Logical Foundations of Erotetic 
Inferences, Dordrecht: Kluwer.
Vuillemin J., 1984, “Les formes fondamentales de la prédication: un essai de 
classification”, Recherches sur la philosophie et le langage, Cahier No 4, 
Université de Grenoble, Paris :Vrin, pp. 9-30.   
Vuillemin J., 1986, What Are Philosophical Systems?, Cambridge: Cambridge 	
University Press. 
Vuillemin J., 1996, Necessity or Contingency. The Master Argument. Stanford: 
CSLI Publications.
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In non-empty domains, sentences with different negation forms 
come to the same thing, as in the following examples:

It is not the case that oppressors are just (weak negation, i.e. WN)
Oppressors are not just (negation by transposition, i.e. NT)
Oppressors are injust (privation, i.e. P)

But in empty domains or under some other circumstances, things 
can be rather complicated. In the following examples the different 
forms of negation result in different meanings:

It is not the case that zombies are just (WN*)
Zombies are not just (NT*)
Zombies are injust (P*)

P* says that zombies, being capable of it, are injust. NT* says either 
what P* says, or that zombies are not said to be just because they are 
not capable of being just or injust. WN* says either what NT* says, or 
that there are no zombies at all.

Affirmative Zombies are 
just Zombies are injust P*

W N 
o f 
NT*

It is not the case that 
zombies are not just Zombies are not just NT*

W N 
of P*

It is not the case that 
zombies are injust

It is not the case that 
zombies are just WN*
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On the right side, P* is stronger than NT* and this is stronger than 
WN*. On the left side, the affirmative is stronger than WN of NT* and 
this is stronger than WN of P*.

I will explore the above issues and present some traditional views 
towards a logic with three negations.

Ammonius Hermiae (1897), In Aristotelis De interpretatione commentarius, ed. 
by Busse, A. in: Commentaria in Aristotelem Graeca, vol. 4.5, Reimer, Berlin.
Bäck, A. (2000), Aristotle on Predication, Brill, Leiden.
Blau, U. (1978), Die dreiwertige Logik der Sprache, de Gruyter, Berlin.
Theophrastus (1973), Die logischen Fragmente des Theophrast, ed. by Graeser, 
A., de Gruyter, Berlin.
John Italos (1956), Quaestiones quodlibetales, ed. by Joannou, P., Buch-
Kunstverlag Ettal.
Wolfson, H.A. (1988), “Infinite and Privative Judgments in Aristotle, 
Averroes and Kant”, in: Menne, A. & Öffenberger, N. (eds.), Modallogik und 
Mehrwertigkeit (= Zur modernen Deutung der aristotelischen Logik, vol. III), 
Georg Olms, Hildesheim.
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One of the most important issues in analytic philosophy and es-
pecially in epistemology is the Fregean distinction between “expres-
sion” and “judgment” (inference). Frege’s project was devoted to 
ground mathematic on logic and the result was criticized for well-
known reasons. Frege’s enterprise in the Begriffschrift could also be 
considered from a philosophical point of view namely as a plausible 
description of the judgment’s steps from thought to its truth-value. 
The relevance of the distinction between “expression” and “judg-
ment” for epistemology becomes clear in his late writings where he 
tries to demonstrate the existence of true and false thoughts. My aim 
is to find some connections between these stimulating arguments and 
the Begriffschrift by following its logical steps from an epistemologi-
cal point of view, which tries to overcome the classical Aristotelian 
square of opposition while respecting the difference between expres-
sion and judgment.
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Contrary to what is said in Aristotle’s Posterior Analytics: If a pro-
position is dialectical, it assumes either part indifferently; if it is 
demonstrative, it lays down one part to the definite exclusion of the 
other because that part is true, I will claim there is another way to 
understand the oppositions of the dialectic. Firstly, by my interpre-
tation of opposition, it will not be propositions, but functions that 
will be dialectical. Secondly, by denying the middle as Aristotle did 
in the Posterior Analytics; you have the problem of opposites being 
in a relation. For, if what is affirmed by the agent to be absolute, 
universal and or particular is true, its denial must be false. The condi-
tional, also holds for the converse. Even the humble copula is a way 
of relating terms, so the analysis can return to those conditionals, 
which avoid contradiction, or those that accept them. To accept the 
contradiction, either means that both the affirmation and the denial 
are taken to be true; else, they must both be false. 
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Smiley (1996) uses a result from Carnap (1943) to argue that stan-
dard, single-conclusion axiomatizations of classical propositional lo-
gic fail to capture the notions of contradictoriness, contrariness, and 
subcontrariness. The reason, he suggests, is that the axiomatizations 
allow for so-called non-standard valuations which do not respect the 
truth-conditional clauses for the logical connectives. Smiley calls this 
“a failure of categoricity at the sentential level”. This notion of cate-
goricity is made precise in Shoesmith & Smiley (1978). Smiley shows 
that categoricity can be restored either by using a multiple-conclusion 
system or by introducing signed formulae, +A and -A, indicating as-
sertion and denial respectively. Schroeder-Heister (2007) has already 
connected the square of opposition to logics with explicit assertion/
denial and proof-theoretic semantics. Here we suggest to connect 
that investigation with categoricity: How do we guarantee that our 
axiomatization has the expressive power to capture notions such as 
contrariness, subcontrariness, and contradictoriness in the semantics. 
We offer generalisations of Smiley’s technique to give categoricity 
for finite many-valued logics. We then discuss the connection with 
the the square of opposition, and ramifications for proof-theoretic 
semantics.

50



Università di Corsica - Pasquale Paoli

Aristotle’s Square of Opposition: 
A Restricted Domain of Contradiction

Jean-Louis Hudry

University of Tartu, Estonia
hudry@ut.ee

Aristotle’s On Interpretation asserts four kinds of predication: a 
positive universal (‘every man is just’), a privative universal (‘no man 
is just’), a positive particular (‘some man is just’) and a privative 
particular (‘not every man is just’). As for Prior Analytics, it intro-
duces the relation of predication in the form of predicate‑subject, as 
opposed to subject-predicate; e.g. ‘A is predicated of every B’ ins-
tead of ‘every B is A’. This formal distinction does matter, as it shows 
that negation for Aristotle amounts to the privation of the subject in 
relation to a given predicate. Thus, ‘A is not predicated of some B’ 
corresponds to ‘not every B is A’, which is not the same as ‘some B is 
not A’. Now, the square of opposition can be explained by reference 
to the conversion rules of Prior Analytics (25a1-25). Aristotle tells us 
that ‘every B is A’ converts into ‘some A is B’, itself converting into 
‘some B is A’. By contrast, ‘not every B is A’ does not convert, as the 
predication is indeterminate; indeed, it could also mean ‘some B is 
A’. In other words, ‘A is predicated of some B’ and ‘A is not predicated 
of some B’ can both be true at the same time, despite being opposite 
predications. This result violates the principle of non‑contradiction, 
unless we grant the square of opposition, which claims that contrary 
opposites are distinct from contradictory opposites (On Interpreta-
tion, 17b17‑26). While two contradictory opposites cannot both be 
simultaneously true, or simultaneously false, two contrary opposites 
can both be simultaneously false (if they are universal predications), 
or simultaneously true (if they are particular predications). By al-
lowing contrary opposites to escape the principle of non‑contradic-
tion, Aristotle willingly restricts the domain of contradiction.
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In the debate between the defenders of the classical perspective 
on the logical square of oppositions on the one hand and proponents 
of a triangular approach on the other, an original compromise was 
reached in work by Robert Blanché (1969), among others. His pro-
posal amounted to a logical hexagon, in fact a bitriangle consisting 
of an AYE-triangle of contraries and its subcontraries dual IOU. The 
latter system was applied to several arguably bitriangular conceptual 
fields. The hypothesis elaborated here is that there is yet another 
bitriangle which can be fruitfully mapped onto the hexagon, namely 
that of the six colours red, green, blue, yellow, magenta and cyane 
and more specifically of the percepts they embody. It will be shown 
that the triangle of contraries involves the primary colours red-green-
blue, with red in the A-corner, green in the Y-corner and blue in the 
E-corner. The secondary triad yellow-cyane-magenta represents the 
complementaries of the primary colours, a pattern of opposition that 
will be shown to be the colour equivalent of contradictoriness rela-
tions in the logical square (and hexagon) of oppositions. By moving 
from a Blanché’s 2D- star-like model to a color cube, the achromatic 
colours white and black will be introduced into the system. Finally, 
some philosophical implications of the observed isomorphism of logic 
and colour oppositions will be drawn. 
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I will show that the classical square of opposition (SO) can be ge-
neralized to the “General Pattern of Squares of Opposition” (GPSO), 
which has two forms, denoted GPSO1 and GPSO2. For example, GPSO1 
is as follows: if we have 3 propositions p, q, r that make up a tricho-
tomy, then they can be used to construct the following SO:

However, the figure above shows an asymmetry among p, q and 
r: while each of p and r appears as independent propositions in the 
two upper corners, q only appears as parts of two disjunctions in the 
lower corners. To achieve symmetry, we need a hexagon composed of 
the following six propositions: p, q, r, p ∨ q, r ∨ q, p ∨ r. Thus, a tri-
chotomy is most naturally related to a hexagon rather than a square.

p r

pvq rvq

Contrary

Subcontrary

Contradictory

A

I O

E
Subalternate

Subalternate
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The relationship between a trichotomy and a hexagon may be ge-
neralized to the relationship between an n-chotomy and a 2n-gon.  
Given n propositions p1, … pn that make up an n-chotomy, we may 
construct the following 2n-gon of opposition (SA = subalternate, CD = 
contradictory, C = contrary, SC = subcontrary):

To achieve even greater generality, I will also explore the possibility 
of further generalizing the 2n-gons to 2n-gons by generalizing the op-
position relations.

SA

C C C

SC SC SC

C  D

P1 P2 Pn

C  D ... C  D

p2 ∨ p3 ∨ ... ∨ pn                    p1 ∨ p3 ∨ ... ∨ pn                                              p1 ∨ p2 ∨ ... ∨ pn-1
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In systems of illocutionary logic, statements and features of sta-
tements are distinguished from illocutionary acts and features of illo-
cutionary acts. Statements are understood to be true or false speech 
acts or language acts performed by uttering, writing, or thinking sen-
tences, and are considered in abstraction from illocutionary force. 
Illocutionary acts of asserting/accepting, denying/rejecting, and sup-
posing statements, among others, are what figure in actual deductive 
arguments constructed by human beings. These illocutionary acts are 
linked by rational commitment, so that performing some acts commits 
a person to performing others, and by coherence and incoherence. (It 
is incoherent to both assert and deny a single statement.) This paper 
explores the possibility of understanding elements of the (or a) square 
of opposition to be illocutionary acts, and of recognizing new forms 
of assertion and denial: universal assertion and universal denial, exis-
tential (particular) assertion and existential denial. The reconceived 
square can then be used to codify simple cases of commitment and 
incoherence.
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Both linguistics and philosophy of language inquire ordinary lan-
guage by using their proper instruments and methods. Nevertheless 
the interdisciplinary spirit of Aristotle’s De Interpretatione that de-
duces the rules of scientific language from the first principle of meta-
physics (the principle of opposition), via logic and linguistics, seems 
to be rare nowadays. The present project concerns the logical unders-
tructure of ordinary language. Every language has besides ordinary 
concepts, which are considered having a neutral or a strict relation 

DR

α
(modus 
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between a reference and a sign, the words, which are included as 
synonyms in the same families or sets, although in an actual learning 
process only the expertise of a native speaker, who explains the so 
called relational meaning, can teach adequate usage. The linguistic 
octahedron is an attempt to represent basic logical-linguistical rela-
tions between concepts with a neutral meaning or a strict reference 
and words that bear so-called relational meaning. The concept with a 
strict reference or a neutral meaning - positio - stands in the middle 
of the sphere. It is traversed by an α-onto-logical (oντος λογία) axis, 
β- ordinal axis and γ-modal axis. These axis are based on six opposi-
tions and three triads. On the one hand the aim of the project was to 
offer an imaginative tool for displaying, organizing and mapping lin-
guistical variety among specific entries in dictionaries like Thesaurus 
(concept, antonym, synonyms). The idea is to distinguish synonyms 
by their principal functions that could, in the end, serve as a useful 
visual instrument in learning process. On the other hand it seems that 
the basic axis of the figure reveals a lot of quasilogical relations (so 
called triangles of opposition) inside depositing circles.
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Logical Oppositions and Collective Decisions
Srećko Kovač

Institute of Philosophy (Zagreb), Croatia
skovac@ifzg.hr

We show how different ways of making collective decisions (for 
example, on the ground of majority, consensus, minority, veto) can 
be analyzed by a square of opposition where the quantification over 
a finite set of agents is represented. To that end, the square of oppo-
sition is extended to a positive and a negative lattice for n elements 
(agents) with ∀ and $ as the top and the bottom of an (inverted) 
Hasse diagram, respectively. In addition, we examine how different 
ways of making collective decisions affect the square of opposition of 
propositional and predicate logic. Some paradoxes of decision-making 
based on the majority vote are reproduced in the square, resulting in 
paraconsistent logics where non-contradiction and subalternation are 
not general rules of reasoning.

Carnielli, W. A. (1999), “Society semantics and multiple-valued logics”. In W. 
A. Carnielli and I. M. L. D’Ottaviano (eds.),  Advances in contemporary logic 
and computer science American Mathematical Society.
Fernández, V. L., Coniglio M. E. (2003), “Combining valuations with society 
semantics”. Journal of Applied Non-classical Logics, 13:21-46.
Pigozzi, G. (2006), “Belief merging and the discursive dilemma: an argument-
based account to paradoxes of judgment aggregation”. Synthese 152: 285-298.
Taylor, A. D. (2005), Social Choice and Mathematics of Manipulation. 
Cambridge UP.
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How to Square Knowledge and Belief
Wolfgang Lenzen

University of Osnabrueck, Germany
lenzen@uos.de

In his contribution to the 1st International Congress on “The Square 
of Opposition”, Pascal Engel argued that the question “Can there be 
an Epistemic Square of Opposition?” probably should be answered 
in the negative. This scepticism, however, is unfounded. Taken for 
granted that knowledge satisfies the “truth-requirement” (saying that 
person a cannot know that p unless p in fact is true),
(T)	 K(a,p)  p
it immediately follows that the elementary epistemic attitudes 
K(a,p), K(a,¬p), together with their respective negations, fit into the 
following “square of knowledge”:
                                      K(a,p)   K(a,¬p)

                                    ¬K(a,¬p)   ¬K(a,p).
As the traditional doctrine of the logical square wants it, (i) the 

two formulas on the upper line, K(a,p) and K(a,¬p), are “contrary” to 
each other; (ii) the “subaltern” formulas on the lower line, ¬K(a,¬p) 
and ¬K(a,p), are logically compatible; and (iii) the diagonally opposed 
formulas, i.e. K(a,p) and ¬K(a,p) on the one and K(a,¬p) and ¬K(a,¬p) 
on the other hand, are “contradictories” or negations of each other.

In contrast to K(a,p), the operator of belief, B(a,p) (“a believes 
that p), does not satisfy the truth-requirement. Even if ‘belief’ is 
interpreted in the strong sense of certainty (i.e. maximal subjective 
probability), it still doesn’t follow that whenever subject a is firmly 
convinced that p, p must therefore be true – as we all know, humans 
are fallible. Nevertheless, if it is only assumed that the concept of 
(“rational”) belief satisfies the weaker consistency principle
(C)	 B(a,p) → ¬B(a,¬p),
one obtains the following “square of belief”:
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                                    B(a,p)   B(a,¬p)

                                  ¬B(a,¬p)   ¬B(a,p).
Furthermore, in view of the so-called “entailment-thesis” (which says 
that knowing that p entails believing that p),
(E)	 K(a,p) ¬ B(a,p),
both squares can be combined into the following “double square” 
(where each arrow symbolizes a logical implication):

 K(a,p) K(a,→p)

æ å

B(a,p) B(a,→p)

â â

¬B(a,¬p) ¬B(a,p)

 å æ

¬K(a,¬p) ¬K(a,p)

Interestingly, given certain assumptions of epistemic/doxastic logic, 
the doxastic “inner square” may be shown to be identical to the 
following square of complex epistemic modalities:

¬K(a,¬K(a,p)) ¬K(a,¬K(a,¬p))

â â

K(a,¬K(a,¬p))  K(a,¬K(a,p))
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Aristotle and Galois
Thierry Libert

Centre national de recherches de Logique (CNRL), Belgique
tlibert@ulb.ac.be

Evariste Galois is known to be one of the founders of group theory. 
His work on algebraic solutions of polynomial equations also laid the 
foundations of what is called Galois theory. This was the motivating 
example of the abstract notion of Galois connection, a special kind 
of correspondence between posets that pervades mathematics. In 
this talk we will give a logical characterization of Galois connections 
between powersets, which encompass most of the key examples. More 
precisely, we are going to show that the underlying logical structure is 
essentially a combination of two copies of the square of oppositions. 
On the way we will give a rudimentary geometricological’ analysis of 
this latter, in the spirit of group theory, to argue that its underlying 
geometrical structure is actually not a square. No prerequisite will be 
assumed except some familiarities with ordered sets and basic group 
theory. 
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A Square of Opposition of Moral-Legal Evaluation-
Functions in Two-Valued Algebra of Formal Ethics

Vladimir Lobovikov

Institute of Philosophy and Law, the Ural Division of the 
Academy of Sciences, Russia

vlobovikov@mail.ru

A square of opposition of moral-legal evaluation functions in formal 
ethics is a generalization of the square of opposition in formal logic. 
As thinking is a particular case (kind) of human acting, the algebraic 
system of thoughts is a subsystem of an algebraic system of acts. The 
«true» is a particular case of the «good». The «false» is a particular 
case of the «bad». Algebra of formal ethics is based upon the set of 
acts. By definition, acts are such and only such operations, which are 
either good, or bad ones. Algebraic operations defined on the set of 
acts are moral-legal evaluation functions. Variables of these functions 
take their values from the set {g,b}. The functions take their values 
from the same set. Symbols g and b stand for moral-legal values of acts 
«good» and «bad», respectively; symbols x and у – moral-legal forms 
of acts. Elementary moral-legal act forms – independent variables. 
Compound moral-legal act forms – moral-legal evaluation functions of 
these variables. In the two-valued algebra there are 16 mathemati-
cally different binary operations. Formal-ethical quantifiers conside-
red as binary moral-legal evaluation-functions are among the 16. The 
moral-legal quantifiers are defined by means of the following glossary 
and evaluation-table.

Glossary for the table 1: The symbol Uxy stands for the moral-legal 
evaluation-function «universality of y for x «. [In other words, Uxy 
means a moral-legal act of y’s being universal for x.] The symbol PxNy 
stands for moral-legal evaluation-function «particularity (i.e. not-
universality) of not-y for x «. UxNy – moral-legal evaluation-function 
«universality (i.e. not-particularity) of not-y for x «. Pxy – «particula-
rity (i.e. not-universality) of y for x «. [In other words, Pxy is a moral-
legal act of y’s being particular (not universal) for x.] The evaluation-
functional sense of these binary operations is defined by the table 1.

62



Università di Corsica - Pasquale Paoli

Table 1. Quantifiers as moral-legal evaluation-functions deter-
mined by two variables 

x y Uxy PxNy UxNy Pxy
g g b g b g
g b b g b g
b g g g b b
b b b b g g

Glossary for the below evaluation-table 2: The symbol U1y stands 
for the moral-legal evaluation-function «universality (generality) of 
y». The symbol P1y means the moral-legal evaluation-function «par-
ticularity (i.e. not-universality) of y». Ny stands for the unary moral-
legal operation «negation (destruction, termination, annihilation) of 
y». Oy – the unary moral-legal operation «opposition to y (or opposite 
of y)». The evaluation-functional sense of these unary operations is 
precisely defined by the following table 2. 

Table 2. Quantifiers as moral-legal evaluation-functions determi-
ned by one variable 

y U1y P1y Ny Oy
g g b b b
b b g g g

Let the symbol «x=+=y» stand for the relation: «moral-legal evalua-
tion-function x is formally-ethically equivalent to moral-legal evalua-
tion-function y». In the algebra of formal ethics, a moral-legal evalua-
tion-function x is called formally-ethically equivalent to a moral-legal 
evaluation-function y, if and only if these functions (x and y) acquire 
identical moral-legal values (g or b) under any possible combination 
of moral-legal values of the variables (of these functions). Using the 
above definitions, it is easy to obtain the following equations repre-
senting the formal-ethical square of opposition. 1) Uxy=+=OPxy. 2) 
Pxy=+=OUxy. 3) UxNy=+=OPxNy. 4) PxNy=+=OUxNy. According to these 
equations; universality is (formally-ethically) opposite to particula-
rity; particularity is (formally-ethically) opposite to universality.
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Consequences of an Extensional Viewpoint for the 
Lexical Interpretation of the Logical Square

Marcos Lopes

University of Sao Paulo, Brazil
marcoslopes@usp.br

Notwithstanding reciprocal divergences, the many theoretical pro-
posals that have contributed to the debates on the logical square 
throughout its history normally present one constant characteristic: 
the predominance of intensional definitions over extensional ones. 
This paper aims at the study of the possibilities generated by exten-
sional interpretations of this structure by means of the lexical mani-
festations of the oppositions in the square.

An extensional perspective may pave the way for new inferential 
possibilities, since it considers opposing lexical items as denoting 
objects placed in ordered regions. In this research, we will investi-
gate the logical bases for the passage from the traditional structure 
of opposition to this new form of opposition, providing examples from 
applications on specific semantic fields in natural language. We will 
show that this form of logical square implies the adoption of gradual 
oppositions (instead of discreet and privative oppositions) and of an 
asymmetric ordination of the opposing terms. 
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A Logical Framework for Debating the Scientific and 
Social Implications of Modern Technologies
Dominique Luzeaux *, Eric Martin**, Jean Sallantin***

*Délégation Générale pour l’Armement
dominique.luzeaux@polytechnique.org

**School of Computer Science and Eng., Australia
emartin@cse.unsw.edu.au

***LIRMM, CNRS UM2, 161, France
js@lirmm.fr

By providing concepts and techniques that abide by rigorous 
schemes, science sets the stage for the development of possible tech-
nologies that can deeply change our daily lives. But it has become 
more and more essential that moral, ecological, political and legis-
lative considerations be taken into account to assess all implications 
in the deployment of new technologies, in particular when they can 
have strong negative effects and jeopardize the well being of current 
or future generations.

The logic we propose aims at facilitating decision making, as 
the main outcome of debates involving local communities and scien-
tists on issues related to the use of technologies and their potential 
impact on the environment, health, and culture.

We base our framework on a variant of the S5 epistemic logic 
that accepts 3 pairs of modalities (of possibility and necessity): it 
allows one to qualify not only the property of being true, but also the 
property of being practical and the property of being useful.
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Opposition from the viewpoint of Universal Logic
João Marcos

LoLITA and DIMAp, UFRN / Institut für Computersprachen E1852, 
TU-Wien

jmarcos@dimap.ufrn.br

Negation, denial and refutation are fascinating many-sided ope-
rations, and the Aristotelian Square of Oppositions (SoO) is a well-
rounded diagrammatic endeavor to capture some of their main facets 
and interrelationships, for the case of the so-called categorical pro-
positions. The multiple ways in which a given statement-form can 
be countered by another statement-form are usually characterized 
semantically, with the help of the two classical logical values, true 
and false: for a given n-ary statement , its contradictory × is such 
that  and × always assume different truth-values, its subalternate 
⇓ is such that it inherits the value of  in case this value is true, its 
contrary ∩ is such that  and ∪ cannot both be true (but may both 
be false), its subcontrary ∪ is such that  and ∪ cannot both be 
false (but may both be true). Among these operations, subalternation 
is the only non-involutive one. It raises in fact several difficult techni-
cal issues in the theory of quantification, and does not seem anyway 
to convey any reasonable sense of opposition, to start with. My first 
proposal here, thus, is to exchange ⇓ by a more general and involutive 
duality operator ◊ that does offer a useful perspective on opposi-
tion.  Next, I show that contradictoriness and duality may both be 
characterized from the point of view of Universal Logic, using nothing 
but the abstract theory of (symmetric) consequence relations, and a 
side-effect of this is that a genuine proof-theoretical approach to the 
SoO is ready at hand. A suitable combination of × and ◊, as applied to 
a given node comprising a statement-form , may obviously be used 
to generate the other nodes of a related SoO. Furthermore, the men-
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tioned universal approach lifts in a wholly natural way from classical 
propositional logic to quantificational, modal or many-valued logic, or 
to any other tarskian/scottian logic, irrespective of its circumstantial 
semantical characterization. It’s not all a geometrical bed of roses 
for the universal approach, of course. As it should be expected, some 
statement-forms simply do not have contrary or subcontrary counter-
parts, and a characterization of the initial semantical ideas behind 
∩ and ∪ from the point of view of Universal Logic is found wanting: 
for the well-studied unary and the binary cases, the troubles appear 
when a given statement-form is self-dual, or when its dual counter-
part is identical to its contradictory counterpart, as such situations 
make the square collapse into a line; however, in the analysis of the 
generic n-ary case, as I will show, the situation gets more involved.
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The Deontic Square of Opposition 
in Norberto Bobbio’s Deontics

Jakub Martewicz

University of Milan, Italy
jakub.martewicz@unimi.it

In this paper, I present and analyze the deontic interpretation of 
the square of opposition formulated by the eminent Italian philoso-
pher of law Norberto Bobbio. The deontic square of opposition repre-
sents relations of contrariety, contradiction, sub-contrariety, and sub-
alternity between deontic modes (i.e. between modes in terms of 
‘obligatory’, ‘forbidden’, ‘permitted’, ‘facultative’).

I’ll consider the following two philosophical problems regarding 
Bobbio’s account of logical relations represented by the deontic 
square of opposition.

The first problem is: Can the deontic square of opposition repre-
sent logical relations (of contrariety, contradiction, sub-contrariety, 
and sub-alternity) between norms?

The second problem is: What is the relation between the deontic 
square of opposition and the deontic truths discovered by Georg 
Henrik von Wright in 1951?
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The Rationalist Response to the Theological 
Disquietude Caused by the Application of 

Subalternation to Essential Definitions
John N. Martin

University of Cincinnati, USA
john.martin@uc.edu

Aristotle bequeathed two views on essential definitions: such 
definitions are necessary universal affirmatives, and universal affir-
matives entail particular affirmatives. Though Neoplatonic logicians 
like Proclus adapted both to syllogistic descriptions of the necessary 
emanation, they cause problems for Christian philosophers who held 
to a correspondence theory of truth, divine omniscience, and God’s 
free creation of the world in time. How could an omniscient God know 
prior to creation the truth of every man is rational when there was 
nothing for its terms to correspond to? How could the creation of 
man be free if it is necessary that he be rational, and this necessary 
truth logically entails what would have to be a necessary existential 
proposition? This paper explores various attempts to reconcile these 
views culminating with “success” only in the later Rationalists. What 
became the standard medieval account, which posits of a second 
“timeless” sense of the copula that corresponds to “objective beings” 
in God’s mind, sacrifices subalternation of an I proposition with 
existential import. Though at times Descartes seems to accept the 
medieval view, it clashes with his explanation of the source of human 
error: belief in universal affirmatives propositions with false ideas as 
subject terms. If a universal affirmative is false because its subject 
term is empty, subalternation must be valid. The clash is aggravated 
in Arnauld’s development of Cartesian logic by his definition of truth 
in terms of extension. If a subject term is empty, then its extension 
is identical to the extension of the predicate restricted by that of 
the subject because both extensions are empty. Hence if true uni-
versal affirmatives did not exclude false subject terms, all universal 
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affirmatives with false idea as subject would, on Arnauld’s account, 
be automatically true. Malebranche accepts the other horn of the 
dilemma, identifying true universal affirmatives as necessary identi-
ties between God’s ideas that do not necessarily entail that they be 
exemplified among things in the world. Aristotle’s logical views are 
reconciled with the Christian doctrines only with Spinoza and Leibniz, 
who eliminate the correspondence problem for truths prior to creation 
by denying that substances have a beginning in time, and eliminate 
the clash between God’ freedom and necessary existentials by distin-
guishing new senses of “freedom” compatible with the logical facts.   
By his relational theory of time, moreover, Leibniz explains how one 
contingent possible world might be earlier than another though each 
exemplifies necessary essences.
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The Klein Four-Group and Squares of Opposition in 
Categorical Syllogistic

William James McCurdy

Idaho State University, USA
mccuwill@isu.edu

A group, (G, ◦ ), is a mathematical structure in abstract algebra 
consisting of both a set of elements, G, and a binary operator, ◦, 
closed and associative over the set G which also includes an identity 
element and for every member, an inverse element. Categorical syl-
logistic is replete with logical structures informed by a special group, 
K4, called the Klein four-group. These structures are the results of 
the group action of K4 groups of four distinct, but related sets of four 
unary operators acting 1.) on categorical propositions of one term 
(AP; IP; EP; OP), 2.) on categorical propositions of two terms (ASP; ISP; 
ESP; OSP), 3.) on categorical arguments of three terms, in particular, 
Aristotlean syllogisms in perfect mood (AMPA SMA SP; A MPISMI SP; E MPA SMESP; 
E MPI SMO SP), and 4.) on categorical arguments of four terms, in parti-
cular, Peircean arguments from analogy in the perfect mood (AMPA MNA 

SNA SP; A MPA MNISNI SP; 
E MPA MNA SNESP; E MPA MNI SNO SP). These group actions yield interrelated 
squares of logical opposition. This essay defines the particular charac-
teristics of these various K4 groups and their respective group actions 
on sets of categorical schemata of one, two, three, and four terms. 
The resulting squares of logical opposition will be diagrammed and 
then explicated using the concrete K4 groups of D2, S2 × S2, and 2 × 2. 
Furthermore, it will be demonstrated that these squares of opposition 
are also instances of Pythagorean analogia, that is, four-place analo-
gies of the form A:B::C:D. Finally, a hypercube of logical opposition 
will diagram the major central discoveries of this presentation. In 
general, this essay reveals the role group theory can play in depicting 
the mathematical structure of syllogistic.
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One and a Half Square of Opposition in Linear Logic
Baptiste Mélès

University of Clermont-Ferrand, France
baptiste.meles@normalesup.org

Linear logic was created by Jean-Yves Girard in 1987. It allows to 
make a distinction respectively between two kinds of conjunction and 
two kinds of disjunction, one of each being called «multiplicative» 
and the other ones «additive.» One of this logic’s main properties is 
to combine the symmetry of classical logic with the constructivity of 
intuitionistic logic.

It will be examined whether logical squares may be built in linear 
logic. As we will see, the multiplicative fragment offers a perfect 
square of  opposition, whereas the additive one does not. Nevertheless, 
against some expectations, the latter incomplete square is « not as 
incomplete » as its intuitionistic analogon. Thus linear logic delivers 
perhaps the maximal symmetry that constructivity may suffer.

No previous knowledge of linear logic is assumed: its principles will 
be described during the conference.
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A Cube Extending Piaget’s and Gottschalk’s 
Formal Square

Alessio Moretti

University of Neuchâtel, Switzerland
alessio.moretti@unine.ch

“N-Opposition Theory” (NOT) is a new branch of mathematics, 
at the intersection of logic and geometry (similar to “graph theory” 
and “knot theory”). It generalises the logical “square”, “hexagon” 
and “cube”: they are the first three terms of an infinite series of 
“logical bi-simplexes of dimension m”. By means of a game-theo-
retical ask-answer device, the “Aristotelian pq-semantics” (gene-
rating correlative “Aristotelian pq-lattices”) NOT develops “logical 
poly-simplexes of dimension m” (a generalisation of the logical bi-
simplexes). In this paper we show how, starting from Piaget’s “INRC 
square” and Gottschalk’s “square of quaternality”, mutually isomor-
phic (henceforth the “PG-square”) – a square differing interestingly 
from Aristotle-Apuleius’ one –, we can, by a suited game-theoretical 
“Piagetian-Gottschalkian pq-semantics”, develop “avatars” of the 
PG-square similar, mutatis mutandis, to the NOT-theoretical ava-
tars of the logical square. Here we will study the first of them, the 
“PG-cube”. More generally, this suggests that there is a whole “logi-
cal PG-geometry”, parallel to the rich one of NOT. Future will tell 
whether both are instances of a still more abstract underlying game-
theoretical “logical geometry”.

Gottschalk, W.H., “The theory of quaternality”, The Journal of Symbolic 
Logic, 18, 3, 1953.
Moretti, A., The Geometry of Logical Opposition, PhD Thesis, Neuchâtel, 
March 2009.
Pellissier, R.,“ “Setting” n-opposition”, Logica Universalis, 2, 2, 2008.
Schang, F., “Questions and answers about oppositions”, (forthcoming).
Smessaert, H., “On the 3D visualisation of logical relations”, Logica Universalis, 
3, 2, 2009.
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The History of the Square Diagram 
from Surviving Sources

Uaininn O’Meadhra

Medieval Graffiti Project (MGP), Sweden
uomeadhra@gmail.com

This paper will have the approach of an archaeologist and diagram-
historian. The diagram of the Square of Opposition in all its variants 
is one of the earliest didactic diagrams we know of. Its formal deve-
lopment will be illustrated in an annotated slide-show, tracing how a 
textual description became an established visualization as a result of 
manuscript transcription and printed book illustration methods; lec-
ture notes are distinct from manuscript illustration; medieval manus-
cript annotations indicate cross-cultural influences between East and 
West. The vast range of variation in modern ‘Square’ diagrams will 
be surveyed with reference to the recent debate within diagram re-
search as to why we feel the need for diagrams and how visualisation 
can both hinder and stimulate the expression of complex ideas.
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A Diagrammatic Calculus of Syllogisms
Ruggero Pagnan

University of Genova, Italy
ruggero.pagnan@disi.unige.it

Our aim is that of introducing and discussing a diagrammatic cal-
culus of syllogisms on the base of which a syllogism is valid if and only 
if its conclusion follows from its premisses by calculation. In order 
to understand and use the calculus, no particular knowledge or abi-
lity is required, so that it could be said to be algorithmic, in a naive 
sense. The calculus permits to express the relations of contradiction, 
subalternation, contrariety and subcontrariety that hold between the 
categorical propositions in the square of opposition. Furthermore, it 
permits the easy deduction of the traditional rules of syllogism as well 
as the direct calculation of the well-known formula for the number 
of valid syllogisms. All the above can be carried out informally, on 
the base of some intrinsic features of the calculus itself but, in order 
to rigorously justify it, a suitable mathematical framework has to be 
singled out. This is done by pointing out the existing connections with 
the theory of rewriting systems, through the adoption of a polygraphic 
approach. Eventually, the looked for mathematical framework will 
turn out to be in fact category theoretic.
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Constructive Results in the Logic of Categorical 
Propositions

Luiz Carlos Pereira, Edward H.Haeusler and Paulo A. Veloso

Dpt of Philosophy and Dpt of Informatics, PUC, Rio de Janeiro, 
Brazil

luiz@inf.puc-rio.br 
edward.haeusler@gmail.com 

In 1933 Gödel proved that we cannot distinguish classical logic 
from intuitionistic logic with respect to their theorems in the fragment  
{Ù,¬}. Although the fragments {“,¬,^} and {$,Ù,¬} are sufficient to 
establish a distinction between classical logic and intuitionistic logic, 
there are several constructive results that can be proved in these 
fragments. For example, we can prove that negation is constructively 
involutive in the fragment {“,¬,Ù} and that every classical theorem of 
the form $xA(x) with A(x) quantifier free is intuitionistically provable 
in the fragment {$,Ù,¬}. The aim of the present paper is to show some 
constructive consequences for the logic of categorical propositions 
and for the the logic of modal propositions. We shall show in particu-
lar that the categorical square of oppositions and the modal square 
of oppositions are completely constructive with respect to theorems.
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An Elementary Square of Opposition at the Basis
of Analogical and Other Related Proportions

Henri Prade and Gilles Richard

 Université Paul Sabatier, France
prade@irit.fr, richard@irit.fr

The Aristotelian square of opposition (between four logically related 
statements) is in some sense at the root of syllogistic and deductive 
reasoning. In Greek-originated terminology, there is a basic distinction 
between top-down forms of reasoning aiming at cataloguing items 
by classifying them into categories and subcategories, and down-top 
forms aiming at analogizing, i.e., comparing particular items. Recent 
attempts at formalizing analogical proportion (i.e., a statement of 
the form « a is to b as c is to d »), have led to define it by the logical 
formula (a∧¬b ≡ c∧¬d) ∧ (¬a∧b ≡ ¬c∧d), which expresses that a 
differs from b (resp. b differs from a) just as c differs from d (resp d 
differs from c), see e.g. [1]. A related proportion, named ‘paralogy’ 
that expresses that what a and b have in common, c and d have 
it also, rather equalizes the similarities between a and b with the 
similarities between c and d, and is defined by (a∧b ≡ c∧d) ∧ (¬a∧¬b 
≡ ¬c∧¬d). Clearly, when comparing two situations described by the 
sets of properties that hold for them, their similarity pertains to what 
they have in common positively or negatively, while their dissimilarity 
refers to the sets of properties that one has and the other has not. At 
the logical level, similarity thus corresponds to the conjunctions s1= 
a∧b and s2 = ¬a∧¬b, while dissimilarity corresponds to d1 = a∧¬b and 
d2 = ¬a∧b. These four expressions can be arranged into an elementary 
square of opposition, where one moves horizontally (resp. vertically) 
by negating a (resp. b) (no quantifiers appear in it since analogizing 
only involve instantiated situations).

Analogy (d1≡d’1 ∧ d2≡d’2) and paralogy (s1≡s’1 ∧ s2≡s’2) give 
themselves birth to another square of opposition where two other 
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related proportions appear (the primed symbols refer to c and d): 
inverse analogy (d1≡d’2 ∧ d2≡d’1) and reverse paralogy (s1≡s’2 ∧ 
s2≡s’1). There are many other logical proportions that can be defined 
through two equalities relating two of the 4 expressions pertaining 
to (a, b) with two of the 4 ones pertaining to (c, d). Among them 
let us mention conditional proportions defined by expressions such as 
(s1≡s’1 ∧ d1≡d’1), which corresponds to the equivalence between the 
two ‘conditional objects’ b|a and d|c, expressing that they have the 
same examples and the same counter-examples [1]. The 16 conditio-
nal proportions can be also organized in squares of opposition.

[1] H. Prade, G. Richard. Analogical proportions: another logical view. Proc. 
SGAI Inter. Conf. on Innovative Techniques and Applications of Artificial 
Intelligence, (M. Bramer, R. Ellis, M. Petridis, eds.), Cambridge, Dec. 15-17, 
Springer,121-134, 2009.
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Approaches in Computability Theory 
and the Four Syllogistic Figures

Lothar Michael Putzmann

KHM, Cologne, Germany
lotharmichael@khm.de

What about «recipe-driveness» as a link between the venerable 
square and computability theory, i.e. leading to the discovery, un-
derstanding and classification of decidable /undecidable problems? 
— Here, we are especially interested in the question of consistency 
as the shibboleth of trustworthiness. At least since Behmann’s paper 
1931 [1] the source of paradoxes resp. inconsistencies is located in 
the definitional machinery. Behmann suggested a revised type-free 
logic with an additional operator ! which, given a predicate χ, singles 
out exactly those arguments x to which χ meaningfully applies. Then, 
for instance, the syllogism Barbara, usually stated in the form 
(∀x)(A(x) → B(x)) ∧ (∀x)(B(x) → C(x)) → (∀x)(A(x) → C(x)), 
is modified to 
(∀x)(A(x) → B(x)) ∧ (∀x)(B(x) → C(x)) → (∀x)(C(x))! → (A(x) → C(x))), 
where the range of the last quantifier is restricted to a !-sample of 
x for which it does make sense. We discuss Behmann’s not laboured 
theory, give a proposal how to interpret his special operator ! and 
compare this with work of Aczel and Feferman also inspired by Beh-
mann [2]. — 
But, “the ghost of the Tarski hierarchy is still with us”[3]? 

[1] Behmann, H., [1931], Zu den Widersprüchen der Logik und der Mengenlehre, 
Jahresbericht der Deutschen Mathematiker-Vereinigung, 40:37–48.
[2] Aczel, P., Feferman, S., [I980], Consistency of the unrestricted abstraction 
principle using an intensional equivalence operator, in J. P Seldin, J. R. 
Hindley (eds.), [1980], To H. B. Curry: Essays on combinatory logic, lambda 
calculus and formalism, Academic Press, New York, pp. 67-98.
[3] Kripke, S., [1975], Outline of a Theory of Truth, Journal of Philosophy, 72: 
690–716. Reprinted in R.M. Martin (ed.), Recent Essays on Truth and the Liar 
Paradox, Oxford: Oxford University Press, 1984, pp. 53–81(80).
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Towards a New View of Dialectical Synthesis 
that does not attempt to Round the Square

Sheldon Richmond

 Independent Scholar
askthephilosopher@gmail.com

Those who respect binary logic avoid the terminology of ‘dialectical 
synthesis’ because they want to avoid the anti-binary logic version of 
the concept developed by Hegel and Marx. We need to reclaim the 
concept for the understanding and practice of the rational discussion 
of alternatives, but rid it of the anti-binary logic elements. According 
to Hegel and Marx, all opposites are contradictory; the resolution of 
the contradiction in a synthesis shows that the opposites have elements 
of the truth which are united in the synthesis—a mid point that denies 
the excluded middle. Contrary to Hegel and Marx, a synthesis takes 
contrary (not contradictory) and at times complimentary alternatives 
and melds them into a new viewpoint that corrects and improves on 
the alternatives: forming a new corner on a new square. Also, Hegel 
wanted to correct the mistaken idea that if we use the same words 
then the meanings or concepts must be the same. But, concepts 
and meanings change with the development of knowledge despite a 
conservation of the terminology. Hegel goes overboard in arguing that 
the ‘law of identity’ is wrong because it does not account for changes 
in concepts and meanings. Actually, the reverse of what Hegel says 
about the ‘law of identity’ is true: we are reminded by the ‘law of 
identity’ to examine the meaning not the words. The upshot is that 
contrary to Hegel and Marx, dialectical synthesis need not round the 
square of opposition by denying binary logic. Thanks Aristotle.

80



Università di Corsica - Pasquale Paoli

Mulla Sadra on the Conditions of Contradiction
Mohammad Saeedimehr
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According to the Aristotelian logic, the relation of contradiction, 
as the heart of the square of opposition, lies between a proposition 
and its negation so that necessarily one of them is true and the other 
false. However, it seems that the mere difference in affirmation and 
negation is not a sufficient condition since « John is sick » and « John is 
not sick » may be both true if two different periods of time is meant. 
Aristotle himself seems to be aware of this fact when he talked of 
« any further qualifications which might be added » during his attempt 
to characterize the so-called « principle of contradiction » in his Me-
taphysics. (1005b) After Aristotle Muslim logicians and philosophers 
have being tried to disclose these «further qualifications» in several 
ways. According to the most detailed dictum it was said that two 
contradictory quantified (non-modal) propositions must be different 
in respect of quantity (i.e., being universal or particular) and quality 
(i.e., being affirmative or negative) and similar in respect of subject, 
predicate, time, place condition, relation, actuality/potentiality and 
whole/part. The second part of this dictum has been known as « the 
eight similarities » (al-wahadat al-thamaniah). Mulla Sadra, however, 
added a ninth similarity as a necessary condition of contradiction; 
i.e., similarity in respect of predication. This condition is based on 
Sadra’s distinction between two kinds of predication: the essential 
(al-dhatee) and the common (al-shayea). In this paper I shall first 
examine this distinction and then try to compare it with some modern 
distinctions such as « analytic/synthetic » and « mention/use ». Even-
tually I shall investigate its role as a condition of contradiction.
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Truth Tables and Oppositional Solids
Frédéric Sart
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The truth table method is long familiar to logicians. It is used to 
calculate the values of a truth function, i.e. a function from a com-
plete set of logical configurations to the set {true, false}. As shown 
in Sart (2009), the truth table method can be extended to deontic 
logic. In that case, a logical configuration is no longer an alethic as-
signment, i.e. an assignment of alethic values (true or false) to base 
propositions, but a more complex object I call an « alethico-deontic 
assignment ».
Given a set N of n propositions, it can be shown that the alethico-
deontic space E1(N), i.e. the set of all alethico-deontic assignments 
based on N, has  elements. From this it follows that the num-
ber of truth functions on the alethico-deontic space E1(N) is . 
In the case where n = 1, the simplest case, there are thus 8 alethico-
deontic assignments and  = 256 truth functions.
Let ED({p}) be the subspace obtained by removing from the alethico-
deontic space E1({p}) the two " evil " configurations (those in which 
everything is forbidden). I shall show that each of the 62 non-trivial 
truth functions on the subspace ED({p}) is determined by one and only 
one of the 62 formulas decorating the 5-dimensional hyper-tetraico-
sahedron given in Moretti (2009), Section 6. In other words, I shall 
show that Moretti’s 5-dimensional hyper-tetraicosahedron is a faith-
ful representation of KD45({p}), the modal logic behind the subspace 
ED({p}).

Moretti, A. (2009). “ The Geometry of Standard Deontic Logic ”. Logica 
Universalis 3, 19-57.
Sart, F. (2009). “ A Purely Combinatorial Approach to Deontic Logic ”. Logique 
et Analyse 206, 131-138.
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A Theory of Opposites
Fabien Schang 
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An opposition OP is the relation R that obtains between two relata 
a and b (concepts or sentences), while an opposite is the result of the 
function op that turns a relatum into the other one. Thus if b is this 
result, then op(a) = b, and OP(a,op(a)) stands for the whole relation 
of opposition between a and b. We give some illustrations of OP and 
op in two special cases: the opposition of classical connectives, and 
the opposition of modalities. It will be argued that: the theory of 
opposites finds its roots in the seminal works about quaternality by 
Piaget (1972) and Gottschalk (1953), mentioned by Blanché (1966) but 
whose peculiarity hadn’t been noted by him; the theory of opposites 
is structurally prior to the theory of opposition: no relation OP can 
be formed without op; each case of opposite-forming operator op 
corresponds to a unary operator, whereas OP corresponds to a family 
of binary connectives. We review a sample of such unary operators: 
they form a variety of logical negations, but their specific proper-
ties remain to be identified beyond the preliminary insights of Béziau 
(2003). We’ll do this by means of an algebraic framework: a Question 
Answer Semantics (shorthand: QAS), which helps to characterize the 
terms of an opposition and their transformations by means of logical 
values.

Béziau (2003): New light on the square of opposition and its nameless corner, 
Logical Investigations 10(2003), 218-233
Blanché (1966): Structures intellectuelles. Essai sur l’organisation systématique 
des concepts, Vrin
Gottschalk (1953) : The Theory of Quaternality, The Journal of Symbolic Logic 
18, 193-196
Moretti (2009): The Geometry of Logical Oppositions, PhD Thesis, University 
of Neuchâtel
Piaget (1972) : Traité de logique. Essai de logistique opératoire, A. Colin (1st 
ed. : 1949)
Schang (2010) : ”Questions and Answers about oppositions”, forthcoming in P. 
Lang (ed.)
Smessaert (2009): “On the 3D visualization of the logical relations”, Logica 
Universalis 3, 212-231
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Syllogistic Structure for Symbolic Representation 
of Information
Marcin J. Schroeder

Akita International University, Japan
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Information is understood here in the tradition of the philosophical 
theme of the one-many relationship, as that which makes a variety 
(carrier of information) one, for instance by a selection one out of the 
many (selective information), or through the structure which binds 
many components into one (structural information). Using this defi-
nition a mathematical model has been proposed by the author in the 
past for information and its processing, including information inte-
gration occurring for instance in the process underlying phenomenal 
characteristics of consciousness. 

The present paper is an attempt to approach the task of modeling 
semantic information by introducing the concept of a symbol as a 
representation of the carrier of a large volume of information by that 
of a small volume. Thus, symbol does not represent an object of diffe-
rent ontological status as a carrier of information pointing at it, but it 
is a relation between two carriers of information of usually very diffe-
rent volumes. The main difference between the present approach and 
the only earlier attempt by Bar-Hillel and Carnap is that while they 
were developing their theory of semantic information on pre-existing 
logical structure, in this paper the mathematical structure modeling 
information (closure space) is a point of departure, and the logical 
structure of the type of syllogistic is reconstructed within this model. 
In this context, the square of opposition appears as a link between 
the relations defining the model of syllogistic and their alternatives of 
special importance for the study of information.
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Non-Archimedean Explanation 
of the Square of Opposition

Andrew Schumann

Belarusian State University, Belarusia
Andrew.Schumann@gmail.com

Suppose B is a complete Boolean algebra with the bottom element 
0 and the top element 1 such that the cardinality of its domain |B| is 
an infinite number. Build up the set BB of all functions f : B → B. The 
set of all complements for finite subsets of B is a filter and it is called 
a Frechet filter, it is denoted by U. Further, define a new relation ≈ on 
the set BB by f ≈ g = {a ∈ B : f(a) = g(a)} ∈ U. It is easily proved that 
the relation ≈ is an equivalence. For each f ∈ BB let [f] denote the 
equivalence class of f under ≈. The ultrapower BB/U is then defined 
to be the set of all equivalence classes [f] as f ranges over BB. It is 
denoted by *B.
There exist two groups of members of *B: (1) functions that are 
constant, e.g. f(a) = m ∈ B on the set U, a constant function [f = m] 
is denoted by *m, (2) functions that aren’t constant. The set of all 
constant functions of *B is called standard set and it is denoted by °B. 
The members of °B are called standard. It is readily seen that B and 
°B are isomorphic. 
We can extend the usual partial order structure on B to a partial order 
structure on °B: (1) for any members x, y ∈ B we have x ≤ y in B iff  
*x ≤ *y in °B, (2) each member *x ∈ °B (which possibly is a bottom 
element *0 of °B) is greater than any number [f] ∈ *B\°B, i.e. *x > [f] 
for any x ∈ B, where [f] isn’t constant function. Notice that under 
these conditions, there exist the top element *1 ∈ *B such that 1 ∈ B, 
but the element *0 ∈ *B such that 0 ∈ B is not bottom for *B. Introduce 
three operations ‘sup’, ‘inf’, ‘¬’ in the partial order structure of *B: 
inf([f], [g]) = [inf(f, g)]; sup([f], [g]) = [sup(f, g)]; ¬[f] = [¬f]. Consider 
the member [h] of *B such that {a ∈ B: h(a) = f(¬a)} ∈ U. Denote [h] 
by [f¬]. Then we see that inf([f], [f¬]) ≥ *0 and sup([f], [f¬])  ≤ *1. 
Really, we have three cases.
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• Case 1. The members ¬[f] and [f¬] are incompatible. Then 
inf([f], [f¬]) ≥ *0 and sup([f], [f¬]) ≤ *1,
• Case 2. Suppose ¬[f] ≥ [f¬]. In this case inf([f], [f¬]) = *0 And 
sup([f], [f¬]) ≤ *1.
• Case 3. Suppose ¬[f] ≤ [f¬]. In this case inf([f], [f¬]) ≥ *0 And 
sup([f], [f¬]) = *1.

As a result, we obtain the square of opposition, e.g. in case [f¬] ≤ 
¬[f] we have:

[f] 			   [f¬]

¬[f¬] 	    		  ¬[f]
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Does a leaking O-corner save the Square?
Pieter A.M. Seuren
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Some late 20th-century American philosophers have tried to save 
the Square by taking away existential import (EI) from the E- and 
O-corners (‘leaking the O-corner’). When this is done, the Square 
survives intact: all its logical relations are preserved, but without 
undue EI. (Aristotle, followed by Abelard (1079–1142), avoided undue 
EI by replacing the Conversions with one-way entailments. This 
solution, which weakens the Square, was never noticed in the history 
of logic.) Klima (1988) and Parsons (2008) introduce a zero element ø 
as a possible substitution: when a restrictor predicate extension [[F]] = 
Ø, ø is an admissible substitution, producing falsity for all predicates, 
including F itself. Now, when [[F]] = Ø, so that ø is the only admissible 
substitution, Some-x:F ¬[G(x)] (some F is not G) produces truth: G(ø) 
is false, hence ¬[G(ø)] is true, which satisfies the condition for Some-
x:F. So it looks as if the Square has been saved. However, ø produces 
two paradoxes. (a) If ø produces falsity for all predicates, how about 
the predicate ‘be the zero element’? (b) Does or doesn’t ø belong to 
the extension of a predicate? If it does, why does it produce falsity? 
If it does not, why is it an admissible substitution? Moreover, this 
solution is intuitively rebarbative, as e.g. Some centaurs are not 
married counts as true, but Some centaurs are bachelors as false. 
We have here a logic that is faulted by an untenable ontology. The 
alternative is to treat EI as a presupposition induced by extensional 
term positions under predicates and to embed the unscathed bivalent 
Square in a trivalent presuppositional coating that protects it from 
presupposition failure. This way, the logical system is an organic 
part of the human ecology of language, mind and world and it helps 
explaining certain central facts of language and cognition. 

Klima, G. (1988). Ars Artium. Essays in Philosophical Semantics, Medieval and 
Modern. Institute of Philosophy, Hungarian Academy of Sciences, Budapest.
Parsons, T. (2008). Things that are right with the traditional Square of 
Opposition. Logica Universalis 2: 3–11.
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The Classical Aristotelian hexagon 
versus the Modern Duality hexagon
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Peters & Westerståhl (2006, 2010) draw a crucial distinction 
between the “ classical ” Aristotelian squares of opposition and the 
“ modern ” Duality squares of opposition. The classical square involves 
four opposition relations, whereas the modern one only involves three 
of them: the two horizontal connections are fundamentally distinct in 
the Aristotelian case (contrariety vs subcontrariety) but express the 
same Duality relation of internal negation. Furthermore, the vertical 
relations in the classical square are unidirectional, whereas in the 
modern square they are bidirectional. The present paper argues that 
these differences become even bigger when two more operators are 
added, namely the U (= A or E, all or no) and Y (= I and O, some but 
not all) of Blanché (1969). In the resulting Aristotelian hexagon the 
two extra nodes are perfectly integrated, yielding two interlocking 
triangles of (sub)contrariety. In the duality hexagon by contrast, they 
do not enter into any relation with the original square, but constitute 
a independent pair of their own, since they are their own internal 
negations. Hence, they not only stand in a relation of external 
negation, but also in one of duality. This reflexive nature of the 
internal negation will be shown to result in defective monotonicity 
configurations for the pair, i.c. the absence of right-monotonicity (on 
the predicate argument). In a second part, we present an overview 
of those hexagonal structures which are both Aristotelian and Duality 
configurations, and those which are only Aristotelian.
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contrary + subcontrary + contradiction = Aristotelian Hexagon

subnegation + dual + negation = Duality Hexagon
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Many Valued Logics and Some Variations of the Square
Corina StrÖssner
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corinastroessner@yahoo.de

Besides the square of opposition there are some extended figures 
including more than the four corners. Extensions can be given with 
respect to the hierarchical structure of the square if one adds in-
termediately strong expressions between A und I, for example most 
between all and some or probably between certainly and possibly 
(in a probabilistic understanding). Another extension results from the 
combination of operators from different squares in one figure. In me-
dieval logic such octagon was developed for modal predicate logic. 
But it is applicable for other combinations as well, for example space/
time.

The aim of my talk is to show that both structures reoccur in the 
context of assertive one-place operators in many-valued logics, so 
called veridications. Added to a fuzzy logic or any logic where, se-
mantically, the truth values represent one ordering they yield the 
hierarchical extension given above. But if veridication is added to 
a logic like four-valued FDE with another dimension besides truth, 
namely determination, we get a multi-level structure like in the me-
dieval octagon.
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Squares for a Logical Calculus of Change
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We present a logical calculus of change, called LC, and illustrate 
some elementary relations between formulas by geometrical objects 
like squares and cubes. The language of LC is that one of classical 
sentential logic enriched by an operator C to be read as “it changes 
that …”. A typical axiom is e.g. “CA implies Cnot-A”, a basic rule is 
“From A you may infer not-CA” (theorems don’t change). It can be 
proved that LC is complete in some semantics based on the notion of 
“history”. The formula CA is true at some stage n of such a history iff 
its value differs from the stage n to n+1. If we consider formulas like 
CCA or not-CCA it turns out that the truth value of A changes following 
some rhythm. Different types of such rhythms can be illustrated by 
squares. 

K. Świętorzecka, Classical Conceptions of the Changeability of Situations and 
Things Represented in Formalized Languages, The Publishing Company of the 
University of Cardinal St. Wyszyński in Warsaw, 2008, pp. 240.
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Neurolinguistic Topology and the Square of Opposition
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The Aristotelian Logical Square of Opposition (LSO) is governed by 
a fixed set of formal constraints which may be treated as independent 
variables without compromising the underlying configuration of a bi-
variate plot. Topological specification allows for comparative analysis 
with a variety of quaternary schemas, e.g., alethic generalizations 
of the LSO exchange lexical content while preserving the asymmetry 
of logical entailments; semiotic generalizations preserve alterity 
relations while suspending nominally existential requirements. The 
quaternary neurolinguistic asymmetry native to the primate cerebral 
cortex shares several topological and topographic features with the 
LSO. The conjunction of frontal-occipital asymmetry with specialized 
hemispheric lateralization is functionally expressed as the Phonolo-
gical-Articulatory Loop (PAL) which governs the recursion of execu-
tion to planning for speech, communicative gesture and goal-directed 
hand actions. Improved brain imaging and single-neuron recordings 
now allow for the fine-grained isolation of syntactic, semantic and 
pragmatic functions at various scales. Formal problems traditionally 
associated with the LSO, such as the ambiguity of particular negation, 
are found to be homeomorphic to nonverbal causal attribution sche-
mas. While traditionally perceived as a deficit, the defining ambigui-
ties of the LSO are seen as crucial to cognitive scaffolding in general.
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Paraconsistent Negation and the Square of Opposition
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My aim is to show that the square of opposition is a handy tool 
for simple and accurate representation of properties of some non-
classical negations. As an example I shall consider the paraconsistent 
negation of the logic CLuN, developed by Diderik Batens, which allows 
for gluts with respect to paraconsistent negation. CLuN is obtained by 
dropping from the classical semantics the following requirement for 
negation:
if A is true, then the negation of A is false and by keeping its converse: 
if A is false, then the negation of A is true.

Let ¬ stand for classical negation and ~ stand for paraconsistent 
CLuN negation. Semantical relations between a formula A and its clas-
sical and paraconsistent negations may be adequately depicted by the 
following version of the square:

    		          ¬~A		        ¬A

		      	 A		         ~A

In an analogous way may be described relations between a formula 
and its negations in the case of the logic CLaN (which allows for gaps 
with respect to negation), also developed by Batens.
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This work consists in an investigation on the conditions for the 
existence of language, within the approaches of the Discourse ana-
lysis, as proposed by Pêcheux, and lacanian psychoanalysis. For such 
task we treat both interdiction and silence as constituents and foun-
ders of the discourse. We use the logic square with Aristotelian ale-
tic modalities: The impossible, the possible, the necessary and the 
contingent. We also use Blanché’s hexagon. However, our approach is 
not Aristotelian. It is based on discourse analysis and psychoanalytical 
reflections. Specifically, we use the lacanian principle which states 
the excluded (or the contradiction) as the founder the possible. We 
make here an exercise to see how the square would turn out using 
this principle. As part of this work’s goals, we propose and create the 
square of saying or of utterances.
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A Mathematical Model for A/O Opposition 
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Of all of the relations on the square of opposition, contradiction 
is the most durable and apparently vital in any dialectical account of 
the power of logical relations. The force of refutation by contradic-
tion is recognized as fundamental in theories of argument of all sorts. 
Nevertheless an examination of the dialogical use of contradictions in 
the history of science, presents a more nuanced picture. Successful 
processes of inquiry include long periods when contradictions are dis-
regarded in the interest of continuing inquiry. This is readily seen in 
the history of, perhaps, the most successful inquiry project in human 
history, that is the development of a coherent and far-reaching 
image of the material world as exemplified buy the Periodic Table of 
Elements. Throughout the history of the introduction, elaboration and 
extension of the basic insight of periodicity, generalizations drawn 
from empirical fact and theory were confronted by large bodies of 
inconsistent evidence. This, contrary, to the dogma of falsification, 
did not result in the abandonment of such generalizations, rather the 
generalizations were used as the basis for additional experiments and 
theoretic elaborations, as often as not, leading to continuing empiri-
cal and theoretic success. If such inquiry procedures are to be seen as 
reasonable, a rather different account of contradiction than the stan-
dard must be attempted. The key to such an account of contradiction 
is to see truth as an emergent property across inquiry, rather than 
through a simple correspondence relation. In addition the locus of 
argument in inquiry needs to be moved from micro-arguments, seen 
as a recursive basis for more elaborate arguments, to a notion of argu-
ments as embedded in fields, network of generalizations. Truth rather 
than being assigned to elements is seen as a property of elements in 
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relation to their place in the field. Truth is a field property defined on 
emergent relations across a network, as in Quine’s metaphor of the 
‘web of belief.’

In this paper I review the salient characteristics of a mathemati-
cal model for emerging truth (MET), and connect it with the notions 
of warrant and backing borrowed from Stephen Toulmin’s classic 
model of argument. The MET affords an intuitive account of warrant 
strength, where warrants are seen as covering generalizations that 
support acceptable inference within a field. Inferences are non-clas-
sical in that they are nonmonotonic and open to approximations defi-
ned in terms of neighborhood relations in the field and subject to the 
constraints within a field. I take this as an elaboration of Toulmin’s 
notion of backing. Counter-examples function dialectically within the 
context of the warrants that they contradict and as a function of 
their embeddings in countervailing systems of warrants. The paper 
concludes with principled criteria for evaluating the dialectical 
acceptance or rejection of counter-exams to generalizations (A/O 
Opposition).
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Categorial Polyvalency and Square of Oppositions
Richard Zuber

CNRS and Dpt of Linguistics, University Paris 7 - Denis 
Diderot, France

richard.zuber@linguist.jussieu.fr

Natural languages contain categorially polyvalent (CP) expressions. 
These are items which can apply to expressions of various categories. 
I show how some CP expressions denoting unary functions give rise to 
a « categorially polyvalent » square of oppositions. The expressions I 
will consider are only, also, even, at least and at most : 
(1a) (Only/also/even Leo) danced on weekdays with Lea in the garden.
(1b) Leo (only/also danced) on weekdays with Lea in the garden.
(1c) Leo danced on weekdays with Lea (only/also) in the garden.
In (1a) only/also modify an NP, in (1b) - an intransitive verb, in (1c) 
an adverb, etc.

Semantics of CP¨expressions can be expressed with the help of the 
notion of an atom of the denotational algebra in which the argument 
of the CP expression denotes. Thus only applied to an expression of 
category C denotes an atom in the algebra of modifiers of expressions 
of the category C. also denotes an co-atom in the corresponding de-
notational algebra. Then for every category C and every CP modifier 
M we have the following square : MC(A), MC(A’), M’C(A) and M’C(A’).
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