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Abstract. In this paper | relate the story about the new rising of the squ are
of opposition: how | got in touch with it and started to develo p new ideas
and organizing world congresses on the topic with subsequem publications.
My rst contact with the square was in connection with Slater 's criticisms of
paraconsistent logic. Then by looking for an intuitive basi s for paraconsistent
negation, | was led to reconstruct S5 as a paraconsistent logc considering
1 2 as a paraconsistent negation. Making the connection between : 2 and
the O-corner of the square of opposition, | developed a paramnsistent star
and hexagon of opposition and then a polyhedron of opposition, as a general
framework to understand relations between modalities en negations. | also
proposed the generalization of the theory of oppositions to polytomy. After
having developed all this work | started to organize inderdi sciplinary world
events on the square of opposition.
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1. The Square adventure

In June 2007 | organized the rst world congress on the squaref opposition in
Montreux, Switzerland. In June 2010 was organized a secondd@ion of this event
in Corsica and presently a third edition is on the way for June 2012 in Beirut,
Lebanon. After the rst event was published a special issue bthe journal Logica
Universalis dedicated to the square of about 200 pages with 13 papers [18hd
the book The square of opposition - A general framework for cognitionof about
500 pages with 18 papers [19]. Most of the papers in the presebook Around
and beyond the square of oppositionare related to the talks presented at the 2nd
congress in Corsica and a double special issue bbgica Universalis [17] of about
250 pages with 10 papers has also been released followingshévent. Thus about
1500 pages have been recently published based on the squafeopposition, a very
productive tool.
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The aim of this paper is to tell how all this square animation did arise. In
this paper | will speak about my rst encounter with this crea ture and how our
relation has developed changing the shape of both of us. Therare mainly four
stages in this square adventure: Los Angeles, CA, 1995; Fateza, Brazil, 1997;
Standord, CA 2001; and Neuchétel, Switzerland, 2003.

2. The Slater a air (Los Angeles 1995)

In 1995 | was spending some time in Los Angeles, CA, as a Fullght scholar at
the Department of Mathematics of UCLA (invited by Herb Ender ton). | was 30
years old and had never yet met the square face to face. Like grogician | had
heard about it, but didn't know exactly what it was. For me it w as connected with
Aristotelian logic and syllogistic, something out-of-date, of historical interest, if
any, similar to astrology.

| was then asked to write aMathematical Reviewof a paper by Hartley Slater
entitled \Paraconsistent logics?" [49] challenging the vey existence of paraconsis-
tent logics, a bunch of organisms | had been working on since eouple of years. |
was quite interested to know up to which point | had been wastng time studying
non-existent beings.

The weapon used by Slater to annihilate the paraconsistent osts was related
to the square of opposition, a good reason to study this magistick. In his paper
the notions of contradictories and subcontraries, esserdil features of the square,
are used to discuss the question whether a paraconsistent gation is a negation
or not. Slater recalls that Priest and Routley did argue at same point that da
Costa's negation is not a negation because it is a subcontrgrfunctor but not a
contradictory functor: in the paraconsistent logic C1 of daCosta,pand p cannot
be false together, but sometimes can be true together, thissiexactly the de nition
of subcontrariety.

An essential feature of a paraconsistent negation is to allow the rejection of
the ex-contradictio sequitur quod libet p; p 6 g. If we interpret this semantically,
this means that there is a model (valuation, world) in which both p and p are
true and in which qis false, for onep and for oneq. This means therefore that is
not a contradictory forming functor, but a subcontrary form ing functor. So what
applies to da Costa's paraconsistent negation seems to appto any paraconsistent
negation. That is on this basis that Slater argues that thereis no paraconsistent
negation at all, using the very idea of Priest and Routley tha a negation should
be a contradictory forming functor.

How can then the two pseudo-Australians argue that their pamaconsistent
negations are negations but not the Brazilian ones? That sonds quite impossible,
unless there is a play on words, that's what Slater emphasize Priest has developed
a paraconsistent logic LP with three-values, the di erencewith Lukasiewicz's logic
is that the third value is considered as designated, that is he reason why in LP,
we havep; p 6 g, sincep and p can both have this third value. Now how
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can Priest argue that the paraconsistent negation of LP is a ontradictory forming
functor? It is because he is not calling the third value \true", despite the fact that

it is designated. In my paper \Paraconsistent logic!" | comment the situation as
follows:

Priest's conjuring trick is the following: on the one hand hetakes truth
to be only 1 in order to say that his negation is a contradictoty forming
relation, and on the other hand he takes truth to be % and 1 to de ne
LP as a paraconsistent logic. However it is reasonable to deand to
someone to keep his notion of truth constant, whatever it is.([13], p.21)

The subtitle of the quoted paper is \A reply to Slater". In thi s paper | argue
that a contradictory forming functor is necessarily a classcal negation, with a proof
of a general theorem sustaining this fact. This entails that (1) a paraconsistent
negation cannot be a contradictory functor but not that: (2) a paraconsistent
negation is not a negation - unless we admit that a negation hato be a classical
negation. For me Slater is wrong arguing that:

If we called what is now “red', “blue’, and vice versa, would hhat show
that pillar boxes are blue, and the sea is red? Surely the fastwouldn't
change, only the mode of expression of them. Likewise if we tad “sub-
contraries', “contradictories', would that show that "it' s not red' and "it's
not blue' were contradictories? Surely the same points holdAnd that
point shows that there is no “paraconsistent’ logic. ([49],p.451)

A paraconsistency negation like the one of C1 is not de nabldn classical logic, so
in this logic there is a new operator, it is not just a question of shifting names:

It is important to note, against Slater, that the paraconsistent nega-
tions in the logics of da Costa and Priest (...) cannot be dered in
classical logic. Thus paraconsistent logic is not a result foa verbal con-
fusion similar to the one according to which we will exchangépoint”

for \line" in geometry, but rather the shift of meaning of \ne gation" in
paraconsistent logic is comparable to the shift of meaning b\line" in

non-Euclidian geometry. ([4], this idea was further develped in [7]).

Nevertheless one should have good reasons to sustain thatdbunew operators are
indeed negations, one cannot de ne a paraconsistent negath only negatively by
the rejection of the ex-contradictio. This is what | have explained at length in my

papers \What is paraconsistent logic?" [5] showing also tha it was not easy to

nd a bunch of positive criteria for positively de ne a parac onsistent negation.
The square can help to picture a positive idea of paraconsisiht negation: the very

notion of subcontrariety can be used to support the existene of paraconsistent
negations rather than their non-existence. | was led to thisconclusion not by a
mystical contemplation of the square, nor by a philologicalstudy of this legendary

gure, but indirectly by trying to nd a meaningful semantic s for paraconsistent
logics.
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3. S5 is a paraconsistent logic (Fortaleza / Rio de Janeiro 197)

Paraconsistent logic was my point of departure for explorirg the logic world. |
did a Master thesis in mathematical logic on da Costa's paraonsistent logic C1
at the university of Paris 7 under the supervision of Daniel Andler (1990). As |
have explained elsewhere [14] my interest for paraconsisielogic was based on
guestions regarding the foundations of logic rather than bya childish attraction to
paradoxes. If the principle of (non) contradiction is not a fundamental principle,
what are the fundamental principles of logic, if any? How is t possible to reason
without the principle of contradiction? Those were the quedions | was exploring.

Investigating these questions | did study in details varios paraconsistent
logics and | noticed that generally they weread hocarti cial constructions or/and
had some problematic features. | was wondering if there wasrg intuitive idea
corresponding to the notion of paraconsistent negation niely supported by, or ex-
pressed through, a mathematical framework. In August 1997 lwas taking part to
the 4th WOLLIC (Workshop on Logic, Language, Information and Computation)
in Fortaleza, Brazil and | was discussing the question of intitive basis for para-
consistent negation with my colleague Arthur de Vallauris Buchsbaum. In uenced
by The Kybalion [34], he was telling me that something can be be consideredue
from a certain point of view and false from another viewpoint

| was sympathetic to this idea having worked on the philosoply of quan-
tum mechanics during my Matrise de Philosophie at the Sorbonne under the
supervision of Bernard d'Espagnat. | had been in particularstudying the work of
Heisenberg, Bohr and Bohm. From a certain viewpoint an objeto is a particle,
from another viewpoint it is a wave. Since a particle is soméhing that cannot be
a wave, this means that from a viewpoint it is true that o is a particle and from
another viewpoint it is true that o is not a particle. Using classing negation this
means that from this other viewpoint it is false that o is a particle. Bohr devel-
oped complementarity to explain this paradoxical situation, saying that there is
not contradiction here since these two viewpoints are distict visions that are not
con icting since the two contradictory features do not manifest in the same experi-
ment. But what is then the reality beyond these two viewpoints? The Copenhagen
interpretation eludes the problem, rejecting the idea of anobjective reality beyond
experiments. This can lead to a relativism not in the sense oEinstein, but in the
sense of post-modernism, as caricatured by Sokal in his hoayuoting in fact Bohr:
\A complete elucidation of one and the same object may requie diverse points of
view which defy a unique description" and Heisenberg: \As a nal consequence,
the natural laws formulated mathematically in quantum theory no longer deal
with the elementary particles themselves but with our knowledge of them. Nor is
it any longer possible to ask whether or not these particles st in space and time
objectively" ([52], p.218).

David Bohm, like d'Espagnat, had a di erent philosophical i dea, more Kan-
tian, in the sense that for him these contradictory viewpoirts are the expression of
the limitations of our thought to capture the unthinkable no umenal reality. Bohm
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uses metaphors to explain paradoxes of quantum physics, faxample he explains
inseparability by the metaphor of an aquarium in a room with a sh Imed by
two perpendicular cameras. In another room someone may seéd two movies on
two di erent screens trying to understand the strange interaction between the two
shes without knowing that it is in fact the same sh (see [24]).

Discussing with Arthur, | was disagreeing with him saying that everything can
be considered as true form a certain viewpoint and false fronanother viewpoint.
This seems to me too easy, too trivial. | had then the followirg idea: the negation of
pis false if and only ifp is considered true from all viewpoints. Ifp can be considered
as true from a viewpoint and false from another viewpoint, then  p can be
considered also as true. What does this mean exactly, true &m which viewpoint?
This can be clari ed using a Kripkean semantics. Viewpoints are considered as
worlds and we say :

p is false in a worldw i pis true in all worlds accessible tow.

To simplify | decided to consider a universal accessibilityrelation, then we have:
p is false in a worldw i pis true in all worlds.

If pis not true in all worlds, this trivially means that there is a world w in which
p is false, but this also means that p is true in all the worlds and we may have
a world w in which p is true, so, in this world, p and p are both true.

Back to Rio de Janeiro where | was living | started to work the details of
this semantics. | decided to call Z the logic with such a paraonsistent negation by
reference to LeibniZ, because it was connected to the semdaos$ of possible worlds.
| developed this paper in view of the projected conference iduly 1998 in Torun
commemorating the the 50 years of Jaskowski's paper on pareonsistent logic [32].
Jaskowski's logic is called discussivelogic because the motivation was to formalize
the logic of people discussing together. Di erent people mg have di erent ideas,
according to someone the propositiorp may be true, according to someone else
the proposition p may be false. The worlds of the logic Z can be considered as
di erent opinions people may have. According to Z if everybaly agrees that the
proposition p is true, then everybody has to agree that the proposition pis false,
but if someone thinks that the proposition p is false, then the proposition pis
true for everybody and someone may also think that the propo#ion p is true, then
for him pand p are both true. So my paper was called \The paraconsistent loi
Z - A possible solution to Jaskowski's problem™" and presened at the Jaskowski's
commemorative conference. For a reason | ignored the paperas not subsequently
published in the double issue ofLogic and Logical Philosophyrelated with the
conference, but much later in a issue of this same journal [J2and is having a
certain success (cf. [42], [43], [44], [37], [45]).

The main result of this paper is to axiomatize the logic Z whid has, as
primary connectives, classical conjunction, disjunctionand implication and the
negation p de ned according to the above possible worlds semantical ealition.
In this paper | give a Hilbert's style axiomatization for Z, p roving the completeness
theorem generalizing the method of completeness for modadgic. | also show that
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it is possible to translate Z into S5, by interpreting p as: 2p. This is easily
shown by checking that:

: 2pis false in a worldw i pis true in all worlds.
| wrote this paper in December 1997 and then discussed theseugstions with
Claudio Pizzi, who was visiting Rio at this time. The results of this discussion are
described as follows in my paper \Adventures in the paraconistent jungle":

| discussed my discovery with the Italian logician Claudio Fizzi, who has

a little castle in Copacabana and uses to come there frequelyt Pizzi

told me two important things: one right and one wrong. The wrong was

that the operator : 2 corresponds to contingency, the right was that S5

and Z are equivalent since it is possible in S5 to de ne classal negation

and necessity with: 2, conjunction and implication. ([14], p.71).
This discussion will lead to my paper \S5 is a paraconsistentiogic is so is rst-
order logic" [9], where | show how possible worlds semanticsan be used to develop
paraconsistent logics. Despite the fact that Z is the same Igic as S5, it is a quite
interesting construction, since it gives a very di erent picture of the situation:
we have a logic with conjunction, disjunction, implication and a paraconsistent
negation as the only primitive connectives. And after discissing with Pizzi | was
on the way to develop a connection between the modal square dnan intuitive
interpretation of paraconsistent negation, with the following picture:

| ¢
Necessary Impossible
A
Paracomplete
negation
Paraconsistent
I gegation
Possible Not necessary
-n
PICTURE 1
PARACONSISTENT NEGATION AS A MODALITY
The modality : , i.e. impossible, is considered as a paracomplete negatiowhose

intuitionistic case is a particular case. This is connectedwith Gedel's result: it is
possible to translate intuitionistic logic into the modal | ogic S4 [26]. | presented a
talk on this subject in March 1998 at the PUC-Rio before presating it in Poland in
July 1998 at the Jaskowski's event. The following year | wasagain in Poland taking
part to the 11th International Congress of Logic, Methodology and Philosophy of
Science (Kralow, August 20-26, 1999), where | had the oppdunity to meet Slater
in esh and blood, being convinced of his existence, but thisdidn't convince me
of the non-existence of paraconsistent negations.
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4. The O-corner (Stanford 2001)

In 2000 and 2001 | was a visiting scholar at the CSLI/EPGY at Stanford University
invited by Patrick Suppes. During this time | had the opportu nity to discuss the
guestion of: 2 and the square with various people at Stanford and also circlating
around the world.

At Stanford University | discussed the question of: 2 with Johan van Ben-
them during Spring 2001. who oriented me, as Pizzi did it befee, to contingency
in particular the work of Lloyd Humberstone from Melbourne. So at the beginning
of May 2001 | wrote to Humberstone. Discussing with him | was &d to completely
clarify the relation between : 2 and contingency. Here is the e-mail exchange | had
with Humberstone (May, 8, 2001):

JYB: | have been interested recently on the logic of contingacy and
Johan van Benthem told me that perhaps you can give me some in-
formation about the subject. | was led to the study of the opeiator of
contingency de ned standardly as: 2, because it has some interesting
properties from the point of view of paraconsistent logic. t is in fact
dual of the intuitionistic negation considered as?2: .

LH: Now in fact as far as | know, nobody has ever proposed that an-
tingency is de nable as: 2, since: 2 is consistent with (indeed follows
from) being impossible2: and so is not a notion of contingency. The
standard de nition is rather: : 2 ~: 2: or alternatively * :

So: 2 was not contingency. What it was, what was a good name for it, ther than
the pure negative name \not necessary"? This question woulde clari ed a couple
of months later when still at Stanford | attended a talk by Seuren. Anyway at
this time | just had learned more about contingency, had a lodk at Humberstone's
work, who has also been working on non-contingency [29] - theontingent theme
being a long time Australian topic, Routley was one of the rst to work on the
subject [48]. At this time | remembered the work of Blancte about the hexagon
[20] that | read several years ago before. | was thus facing #hfollowing picture:

Non contingent=necessary or impossible

N

Necessary Impossible

Possible \ / Non necessary

Contingent=possible and non necessary

PICTURE 2 - HEXAGON OF MODALITIES
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This pictures replace the wrong picture that can be found in many di erent papers
or book, and that | had in mind.

Necessary Impossible
A E
I 0]
Possible Contingent

PICTURE 3 - WRONG SQUARE OF MODALITIES

The mistake has been cleared up in the 1950s by Robert Blanehreconstructing
the square within two triangles forming an hexagon. Jean-Laiis Gardies, a follower
of Blancte, explains that during the history of logic since Aristotle there was a
confusion about modalities, people having in mind rather a tiangle but trying to

express the relation between the modalities with a square giilar to the square of
guanti ers (see [25]). Blancte was nevertheless able to kep the parallel between
guanti ers and modalities by elaborating a hexagon of modaities which also clari-
es some confusions about the theory of quanti ers (making the di erence between
\at least one" and \some but not all"). The triangle of modali ties is the following:

Necessary Impossible

Possible
Contingent

PICTURE 4 - TRIANGLE OF CONTRARY MODALITIES

According to this triangle, contingent is the same as possite and means not nec-
essary, where \not" is interpreted as a contrary negation: \it is necessary that god
exists" and \it is contingent that god exists" cannot be true together, but they
can be false together, in this case \it is impossible that godexists” is true.
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But \not necessary" as : 2 appears as one of the vertices of the dual triangle, the
triangle of subcontrariety:

Non contingent

Possible Non necessary

PICTURE 5 - TRIANGLE OF SUBCONTRARY MODALITIES

where possible here has the standard meaning given by the matlsquare, not ex-
cluding necessity. My idea was to go on studying 2, a primitive and fundamental
connective of the paraconsistent logic Z. The Australianslike Routley and Hum-
berstone, have been working on modal logic based on contingey as primitive, but
have they been working with : 2 as primitive? Humberstone wrote me: \I don't
know of any work speci cally on taking : 2 as a primitive" (e-mail 18.05.2001).
Bob Meyer that | met at the Annual Meeting of the Society for Ex act Philoso-
phy (May 11-14, Montreal 2001) also told me that he had never kard about this
or/and the fact that : 2 could be considered as a paraconsistent negation.

June 25-28, 2001, | organized, jointly with Darko Sarenac a warkshop on
paraconsistent logic in Las Vegas, part of the Internationd Conference on Atrti cial
Intelligence (IC-Al2001). | wrote for this event the paper \ The Logic of Confusion”
and presented it in Las Vegas. This paper is a generalizatioof the techniques used
in my Z paper and | decided to talk about viewpoints rather than possible worlds,
here is a summarize of it:

The logic of confusion is a way to handle together incompatike \view-
points". These viewpoints can be information data, physicd experi-
ments, sets of opinions or believes. Logics of confusion ambtained
by generalizing Jaskowski-type semantics and combiningti with many-
valued semantics. In this paper we will present a general wayo handle
together incompatible viewpoints which promotes objectivism via para-
consistent logic. This general framework will be called logs of confusion.
The reason for the name is that we want to put (fusion) together (con)
di erent viewpoints. ([8], p.821)

| then went to the Annual Meeting of the Australasian Association of Philosophy
in Tasmania (Hobart, July 1-6, 2001) then to Melbourne for a cne day workshop
(July 12, 2001) at the philosophy department with Graham Priest, Ross Brady,
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Onvio Bueno, and where | met Humberstone. | gave in Melboume a talk about
modality and paraconsistency based on the square which | peented few days later
in Perth at the University of Western Australia where | was vi siting Slater.

Back to Stanford via South-Africa and Brazil presenting talks about this
theme, | attended in the Falll 2001 an interesting lecture by Pieter Seuren from
Max Planck Institute for Psycholinguistics (Language and Cognition Group), Ni-
jmegen, The Netherlands. It was a talk entitled \Aristoteli an predicate calculus
restored" presented at CSLI CogLunch on 25 October 2001.

This was the rst time | heard about the non-lexicalization o f the O-corner.
\O-corner" is the traditional name for the corner where : 2 is positioned in the
square of modality. As A, E, |, this is an arti cial name, all b eing mnemotechnic
abbreviations of some Latin expressions describing the coers of the square of
guanti cation. Larry Horn, author of the famous book A natural history of nega-
tion [28], has shown that there was no known languages in the world/here there
is a primitive word for the O-corner of the quanti cational s quare. Horn's analysis
is summarized as follows by Hoeksema in a paper dedicated td=8K for his 50th
birthday:

Striking is the observation in [Horn 1989, p.259] that natural languages
systematically refuse to lexicalize the O-quanti er, here identi ed with
\not all". There are no known cases of natural languages withdetermin-
ers like \nall"; meaning \not all". Even in cases that look ve ry promising
(like Old English, which has an item nalles, derived from alks, all ; by
adding the negative pre x ne- the same that is used in words lke never,
naught, nor, neither), we end up empty-handed. Nalles doesat actually
mean \not all" or \not everything", but \not at all" [Horn 198 9, p.261].
Jespersen [1917] suggested that natural language quantire form a Tri-
angle, rather than a Square. ([27], p.2)

Based on the non-lexicalization of the O-corner, Seuren waarguing, following the
Danish linguist Jespersen, that the O-corner didn't make sase, that the square
was wrong. | was no so really convinced by such linguisticalrgument telling him
that the equation

exists = has a natural name
seems wrong to me, and that a concept may exist even if he has neame in
natural language, like many mathematical concepts, for exaple the number O
(funny because of the similarity with the \O" of the O-corner which can be seen
as a zero corner). Mathematics is a intelligent way to develp new concepts. The
square is a simple mathematical construction and the O-corar makes sense within
this mathematical construction. But of course it is always interesting to make the
bridge between mathematics and reality, to turn mathematics reality. For me the
fact that paraconsistent negation was exactly at the locaton of the O-corner in
the modal square was interesting: these two attacked concép could mutually be
strengthened by sitting together.
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At this time | was also working on a four-valued modal logic inuenced by
Lukasiewicz who in his last paper [35] presents a four-vakd system of modal
logic starting with the modal square of opposition. Lukasiewicz's logic has several
defects, | started to rethink the problem with the same starting point: the square
of opposition. | present this work at the Annual Meeting of the Australasian Logic
Society, November 28-30, 2001, in Wellington, New Zealandl have developed
this work along the years and it was nally published in 2011 [L5]. Before that |
wrote another paper entitled \Paraconsistent Logic from a Modal Viewpoint" [11]
mixing the idea of this four modal logic and the square visionof paraconsistent
logic, contents of which was presented at a paraconsistent evkshop organized
by Joao Marcos at the 14th European Summer School in Logic, anguage and
Information (ESSLLI), August 5-16, 2002 in Trento, Italy.

5. Polyhedron and polytomy of oppositions (Neuchéachel 208)

| settled down in August 2002 in my country of origin, Switzerland, where | would
be a SNF (Swiss National Science Foundation) Professor folxsyears at the Uni-
versity of Neuchachel. This is during this period that | ful ly expanded the square
activities:
raising the ideas of polyhedron of oppositions and politomyof oppositions
(2002-2003),
directing Alessio Moretti's PhD thesis The geometry of logical opposition
(2004-2008),
organizing the rst world congress on the square of opposithn in Montreux
in June 2007.

Arriving in Neuchachel, | nished to elaborate the ideas that will lead to the
paper \New light on the square of oppositions and its nameles corner” [10], pub-
lished in Logical Investigations in 2003, the logic journal of the Russian Academy
of Sciences where had been previously published in 2002 my per on S5 as a
paraconsistent logic.

In this paper | systematically developed the parallel betwen the three oppo-
sitions of the square (contradiction, contrariety, subcortrariety) and three kinds
of negations (classical, paracomplete and paraconsistenand | argued that subal-
ternation is not really an opposition (Since the square is abut three oppositions,
| decided to use the expression \square of oppositions"”, rdter than the standard
\square of opposition").
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For this reason the square diagram seemed to me quite arti @l and that
was one more reason for me to emphasize the hexagon. | startéd use colors for
a better visual representation, deciding to have contradition in red, contrariety
in blue, subcontrariety in green, and choosing black for sublternation.

N\~

PICTURE 6 - COLOURED HEXAGON OF OPPOSITIONS

Considering subalternation as secondary | was most of the the rather pic-
turing the following Star of David:

PICTURE 7 - STAR OF DAVID OF OPPOSITIONS
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In the Fall 2002 | gave a series of lectures in Italy presentig a talk entitled
\The square of oppositions, modal logic and paraconsistentogic":

on November 12, 2002 in Cagliari, invited by Francesco Paoli

on November 15, 2002 in Napoli, invited by Nicola Grana,

on November 20, 2002 in Siena, invited by Claudio Pizzi, withwhom | had
discussed these questions in Rio in 1999.

Back to Switzerland, during the winter 2002-03, | started to conceive a poly-
hedron of oppositions. | was led to this polyhedron by trying to systematically
picture the relations between the 4 modalities andp and : p. It is nice to say
that the three notions of opposition of the square correspod to three notions of
negation, but in the modal square there is not the propositio p itself that can be
confronted to these three negations. The simplest idea is tgicture the following
octagon:

PICTURE 8
OCTAGON OF OPPOSITIONS

where: p also appears. But | was dissatis ed with this picture mainly for esthetic
reasons.
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| thought that stars were more beautiful and had the idea to draw the two
following stars:

PICTURE 9 - PARACONSISTENT STAR OF OPPOSITIONS

PICTURE 10 - PARACOMPLETE STAR OF OPPOSITIONS
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| saw then that a way to put together the three following stars according to the
following links

PICTURE 11 - LINKING THE STARS

was to construct a polyhedron. My intuitive idea was that thi s polyhedron was
the stellar dodecahedron:

PICTURE 12 - STELLAR DODECAHEDRON OF OPPOSITIONS
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| was still in touch with Humberstone and at this time he sent me a prelimi-
nary draft of [30] where two other hexagons corresponding tdhese two stars are
presented . The di erence with my work is that no paraconsistnt and/or para-
complete interpretations are provided and one cannot nd hee the idea to put the
three hexagons together building a three-dimensional obje. Not a specialist of
polyhedra, | was looking on the web and | found a webpage on tlsi topic produced
by Hans Smessaert, a linguist from the Catholic University d Leuven, Belgium.
| e-mailed him, explaining my discovery, he kindly replied to me, describing a
fourth hexagon. At the same time | discussed this question wh my friend Alessio
Moretti who independently arrived at the same conclusion. And both Hans and
Alessio were led to consider a tetradecahedron rather than atellar dodecahedron
in particular because they were guring subalternations. An improvement of this
polyhedron was constructed later on by Regis Pellissier (se details of the story in
[41] and see the references of the work of Smessaert, Peligssand Luzeaux in the
bibliography).

| had met Alessio at the ESSLLI 2000 in Birmingham where he wasittending
my tutorial on paraconsistent logic and we met again at the ESSLLI in Trento in
2002. He was quite interested by the square and | proposed hito supervise a PhD
on this theme at the University of Neuché&chel. The title of his PhD is: Geometry of
logical opposition(see [41]), but he generally prefers to use the expressidrheory of
n-opposition to name the work he is developing around the square (an ambigaus
terminology, as pointed out by Alexandre Costa-Leite, sin@ this theory is not
about multiplication of oppositions). This is related with an idea | had at the
same time | was developing the polyhedron of oppositions ebrin 2003. My idea
was to generalize the hexagon of Blancte into the followingdouble square:

PICTURE 13 - DOUBLE SQUARE OF OPPOSITIONS
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Later on in 2003 | would have the pleasure to see plenty of doub squares
when visiting Turkey. | was taking part to the 21st World Cong ress of Philosophy
at the Congress center in Istanbul (August 10-17, 2003) andhe oor was covered
by such squares and also | saw such squares visiting the fameuemple Hagia
Sophia. Here is a picture | took:

PICTURE 14
DOUBLE SQUARE IN HAGIA SOFIA

Later on Alessio told me that it is better to gure the idea bey ond this double
square by a bi-simplex, since we have then the same distancégetween the ver-
tices of each \square". The generalization from the hexagoro a double square or
a bi-simpex is quite natural from a mathematical viewpoint, it is like going from
trivalent logic to quadrivalent logic. And we are facing the same problem: does this
make sense? Can we nd interesting philosophical motivatims and applications of
these generalizations? In his logic book Kant argues that oy dichotomy is a pri-
ori, polytomy is a posteriori. But Blancte's masterpiece Structures intellectuelles.
Essai sur lorganisation sysematique des conceptgives us good reasons to think
that trichotomy can be put on the a priori side: a ternary structure is ruling con-
ceptualization. However it is di cult to nd some systemati c¢ n-tomic (n > 3)
strucures and we can agree with Kant that at some point polytany is rather em-
pirical, maybe though the case of quadritomy can reasonablyut on the a priori
side, considering for example the following square of coniriety corresponding to
the famous four-valued logic of Dunn-Belnap [1]:

PICTURE 15 - TRUTH-VALUED SQUARE OF CONTRARIETY
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Having developed these new ideas about the square, | gave D@3 a series

of lectures on this topic around the world:

March 6, in Brussels (Belgium),

March 10, in Lausanne (Switzerland),

April 11, in Rio de Janeiro,

April 24, in Floriaropolis (Brazil),

May 17, in Vancouver (at the the 31th Annual Meeting of the Sodety for
Exact Philosophy),

May 29, in Moscow at the 4th Smirnov's Readings,

August 10, in Oviedo (Spain) at the 12th International Congress of Logic,
Methodology and Philosophy of Science,

September 9, at the Second Principia International Symposim, Santa Cata-
rina, Brazil,

September 16, at the Academy of Science of Buenos Aires, Angeéna,
October 15, in Geneva

October 18, in Amsterdam.

6. Squaring the the World (2007-2011)

In 2003, 2004 and 2005 | was working intensively to develop uwersal logic. After
having organized an international workshop on universal Igic In Neuchatel in
October 6-8, 2003, | started the preparation of a big world cogress and school on
universal logic in Montreux in 2005 (UNILOG'05) and then launched the journal
Logica Universalisand the book seriesStudies in Universal Logicwith Birkhauser.
Universal logic is a general theory of logical systems tryig in particular to study
concepts that are beyond speci ¢ systems of logic and that cabe therefore applied
to a huge variety of logics. The square of opposition is typially a universal tool,
as explained in the preface of a special issue @bgica Universalis on the sqaure |
edited with Gillman Payette:

The square of opposition is something which is very much in te
spirit of universal logic. It is a general framework than can be
used to appraise existing logics and develop new ones (..} tan
be applied to logical notions such as: quanti ers, negationand all
kinds of modalities (ontic, deontic, alethic, epsitemic).

The square of opposition helps to turn logic more universalThe
square can not only be used as a tool for a systematic study of
classes of logics and for developing bridges between logibsit
also as a central logical key to semiotics, ethnology, lingstics,
psychology, arti cial intelligence, computer science. ([L8], p.1)

UNILOG'05 was a a great success with more than 200 participats from about

50 di erent countries. Everybody enjoyed very much the atmosphere of Montreux
and the friendly hotel Heletie in which the event took place. | decided therefore
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to organize the rst world congress on the square of oppositin in the same loca-
tion. However the event was projected in a di erent way, a smal interdisciplinary
3 day congress: the event took place June 1-3, 2007, in Montug. We had 10
invited speakers, among them: Larry Horn, Pascal Engel, Alssio Moretti, Pieter
Seuren, Hans Smessaert, Terence Parsons, Jan Wolenski, drwe had plenty of
good contributors (about 60 people from all around the world. | wanted to really
develop interdisciplinarity, gathering people from philosophy, linguistics, mathe-
matics, computer science (the basic square), but also form gychology, ethnol-
ogy and art. Since we were in Montreux, jazz was natural. We hd a jazz show
with compositions based on the square. This was organized bsny friend Michael
Frauchiger, from the Lauener Foundation in Bern'. We also presented a movie we
had produced especially for the event, a remake of the Biblil story of Salone, the
square being used to articulate the relationships betweenhe four main characters:
Herod, Herodias, Salome, Saint John the Baptist.

The trailer of the movie and extract of the square jazz show ca be seen in the
DVD which was produced after the event by Catherine Chantilly, included in the

book New perspectives on the square of oppositiofL9] that | have edited with

Gillman Payette after the event.

1Henri Lauener was a Swiss philosopher who liked very much mus ic, after his death a philosophy
prize was created and during the award ceremony there is alwa ys a band playing music
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At the nal round square table of the rst congress in Montreu x it was
discussed if there would be future editions of the event, whe and when. Among
the participants there was a colleague, Pierre Simonnet, wding at the University
Pascal Paoli in Core, Corsica, who suggested to organizette event there. | liked
the idea since | had been living in Corsica as a child and had walerful time. |
visited Pierre in Corsica in March 2008 and again in October P09 to prepare the
event. The event took place in Corsica June 17-20, 2010, withhe same format
as in Montreux. Among the participants, there were Damian Niwinski, Stephen
Read, Dale Jacquette and Pierre Cartier - the famous Bourbalgic mathematician,
and many old and new contributors. At the end of this second eent we discussed
the organization of the third world congress on the square obpposition, and it
seems that this series of event is how launched for many year3he third square
event is scheduled in June 2012 at the American University ofBeirut and the
fourth square congress will probably happen in Munich in 204.

Working on the organization of these events, | have also beerontinuously
working on the square, always having new ideas, applying thesquare to various
elds. Among many talks on the square around the world | preseted \Extensions
of the square of opposition and their applications" at ECAPQ08 (6th European
Conference on Computing and Philosophy, June 16-18, 2008, dhtpellier, France),
\The logical geometry of economy" at a congress on Epistemalgy of Economical
Sciences (October 1-2, 2009, Buenos Aires, Argentina). | sb applied the square to
semiotics (talk at Dany Jaspers's CRISSP seminar in Brussa| October 28, 2010)
and music (talk at the seminar mamuphi - mathematics, music and philosophy -
organized by Frarcois Nicolas at the ENS Ulm in Paris, Novenber 5, 2011).

| see the square as a way to go beyond dichotomy. Dichotomy is #ninking
methodology, promoted by the Pythagoreans, which was esséal for the devel-
opment of science. But dichotomy is limited and many dichotanic pairs are quite
arti cial. Blanche has rightly pointed out that trichotom vy is more interesting and
this is the basis of the hexagon of oppositions. In the hexagyg trichotomy appears
at two levels: there are the two trichotomic triangles, but there are also the three
notions of oppositions from the square of oppositions: comariety which is the ba-
sis of the blue triangle, subcontrariety, which is the basisof the dual green triangle
and contradiction linking these two trichotomic triangles. Blanche's hexagon is a
really powerful tool based on trichotomy (see [16]).
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