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Abstract:

Difficulties in understanding Pavel Floren’s work The Pillar and Ground of the TrL are
daunting due in large part to its methodical traesging of identities: between disciplin:
boundaries (his work drawing freely from philosopliyeology, logic and mathematics,
history, linguistics, and philology); between laey identities as he fluidly shifts betwee
literary criticism, logical proof, poetic discoursand philosophic. dialectics in his ow
writing; as well as in collapsing identities between corgdpat appei to be binary and
incompatible.Nor does his work proceed the developmental and synthetic mannel
German lIdealism, aiming toward higher and increggiimore hegemonic syntheses,
instead through emphasizing discontinuity, othesnaad antinomy. Important insights car
gained into both the foundatioand the broader importance of his work by seeimaq these
difficulties are intentionally generated by thetart and arise largely from his philosophi
commitments in logic and mathematics, and abovéiallattempt to go beyond the limits
the Arigotelian principle of identity through outliningraore fundamental principle of identi
influenced as much by Heraclitus and the ascetioltgy of the Eastern Church as it is
Georg Cantor’s research into the mathematics @fityfand by the celelated Russian Scho
of Mathematics, of which Florensky was himself arfding membe

This paper was first published in the volu
Schumann A. (ed},ogic in Orthodox Christian Thinkin Ontos Verlag, 2013, pj174-203.

1. Two Worlds

Pavel Florensky’'sThe Pillar and the Ground of the Tri [4] (hereinafterPillar) is surely
one of the most unusual books of philosophy pubtisin the twentieth century. More often tt
not, it produces in the reader a consternationithatcaused many to reject it altogether aftemne
glances, thinking it an example of the aesthsm and even decadence that has come fi
associated with Russianyi@bolism. This stigmatization is both unfortunate and unjdist,it is a
work of great logical, mathematical, and philosaphirigor as well as a urce of deep spiritual
insight. Moreove one of its primary claims is that the formalatigof logic and mathematics
ontologically rooted ot just applicable to the real, bif one piece with being itselAnd another
of its claims is that spirituality does not conceome rarified dimetion separate from empiric
reality, divorced from the human body and natucarsce and works of art, but that it extends
and illumines every aspect of life; it doest inhabit a world unto itselfTranscendence and
immanence, visible and invisil, are not just “two worlds,” but ultimately two asys of one
world. Like Heraclitus and Parmenic before him, Florensky seeks to show that “it isetis agres

that all is one,’hen panta
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Thus, for example, the sky-blue color which he ehtiw the cover of the book (and to
which he devotes a seventeen page excursus, gvsleiville’s chapter exploring the color white)
is a visual representation of one of his centrahtls, “Sophia” or Divine Wisdom — the theme for
which the book is best known, and which is perhagiser approached only after some of its more
basic concepts have been mastered. So too, theibawktten not as a series of chapters, but a
sequence of twelve “Letters” written to a closet bmspecified friend, each of which (like a
Japaneshaiku poem) begins with an evocation of the naturalaurdings that indicates the season
of its writing and reflects a mood that attunes wiodlows. Each chapter is headed by a different
graphic vignette, depicting some curious objectaction, and drawn from peculiar and esoteric
sources, along with rather cryptic sayings thabmage with the vignette in some indefinable
manner. Yet the text that follows is never someaghinerely “aesthetic.” It might just as likely
involve a discussion of scientific findings, of Wwbrmythology, of mathematical analysis or
philosophical logic, of comparative linguistics agtymology, of theological controversies from the
fourth or eleventh centuries, and of course peedrphilosophical difficulties — all interwoven and
mutually illuminating one another, all advancing tinvestigation which the book undertakes in a
rigorous and carefully crafted manner. But thishland lavish variety is not put forth merely to
display his extraordinary intellect and prodigiolesrning (which have made it fashionable to
compare him to Leonardo da Vinci) but to show haeheof these disciplines leads to the same
understanding of his great themes — and thus shgt, mathematics and theology and ethics might
be not just interconnected, but properly understabiflerent languages for the saying the same
things. If all things are one, then any startingnpowill lead to the same conclusion. And
demonstrating this is not extraneous to the sulojextter — aour de forceof intellectual virtuosity
— but part of the argument itself, one that musekperienced by the reader, rather than merely
asserted by the author.

At first glance, however, this bewildering juxtapms of writing styles from the lyrical to
the logical; of disparate disciplinary approached eoncepts; and of four different literary formats
that includes two sizes of type and some 1057 faethelucidations occupying one quarter of the
text, along with 15 often lengthy appendices —thit seems disconnected and discontinuous,
requiring strenuous leaps of understanding. And igijjust as Florensky intended, for the idea of
discontinuityis itself one of the key themes of the book, dreduthor attempts to lead the reader
to this insight precisely through the employment‘discontinuous thoughts,” as he characterizes
his writing — a mode of exposition that he sharéh Wierkegaard and Nietzsche before him, and
Heidegger after him, not to mention the “dark,” apstic style of his master, Heraclitus. Moreover,
the author goes on to announce that he will begaiog “without system, only placing a signpost
here and there” with the expectation of arrivindyaat “schemata” and “fragmentsP{llar, p. 13).
Visible and invisible, same and other, heaven arthetranscendence and immanence are not two
worlds but one. And yet it takes a leap, a discwdus trajectory, to realize this — to experieree t
epiphany of the one within the many, of the heayevithin the earthly — and the most demanding
and rigorous philosophical work to lead to the braf this leap — and to convince the reader not to
lose heart at the edge of the precipice. How, than,genuine rigor of thought be combined with
the kind of intuitive, and indeed existential, dems: that are more commonly expected in poetic
and religious writing?

“Letter One,” itself subtitled “Two Worlds,” begirearly in the morning, on that first day in
which it has become evident that summer is over‘aomhething new” is in the air. “Golden leaves
whirled over the ground in serpentine, wind-drivesidies,” fluttering like butterflies. “The air was
filled with the cool aroma of autumn, the smelld#caying leaves, a longing for the distances.”
“One after another, leaves were falling to eartbdescribing slow circles in the air as they
descended to earth.” “How good it was,” he exclaithew joyous and sad” was the “sight of these
fluttering leaves.” “Autumn leaves keep falling,tiout interruption,” the author continues, and as
he watches them he reflects on friends who haveecand gone, he reflects on temporality and
death: “Everything whirls. Everything slides intealh’s abyss.” Is there a center, he asks, toward
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which all these whirling trajectories would pointrecalling perhaps the transcendent “point at
infinity” that allows the infinite number of pointen a given plane to converge around the Riemann
Sphere, but more explicitly evoking that Center dodv\Whom is drawn “the whole course of
events, as the periphery to the center,” and towdndm “converge all the radii of the circle of the
ages,” the Center described by the nineteenth pemussian saint, Theophan the Recluse? Or
must we concur with the sad wisdom of Pliny theeEldhat since “in life everything is in a state of
unrest,” then “the only certain thing is that nathiis certain and that there is nothing more
miserable or arrogant than manPilfar, p. 12). How to draw together the two worlds of
Parmenides, the realms of being and appearance, a&md eternity, finite and infinite? How to
affirm with Heraclitus that within the change ardxfand fluttering upon which he dealt at such
length, there is yet a unity that draws togethérttahgs, and thereby allows us to gather them
together in thought and language?

2. Noumena and Numbers

In his autobiographical account of his boyhood e tCaucasus Mountains, Florensky
describes at length the way in which nature evegyelspoke to him, manifested to him its inner
life — described what he called “the unusual ye¢estly known and familiar revelation from native
deeps” that he found all around him in the ruggmayons and gentle seaside of his native Georgia,
and that continued to motivate his studies in nrattes, science, philosophy, and theology even
to his final days, during which he occupied himgsifstudying algae while confined in the brutal
Solovetsky Monasterulag on the White Sea, just below the Arctic Cirtlt.was not physical
nature as such that enthralled and enchanted hitnwbat he later called th&empyreafi — the
divine or heavenly — manifest in the empirical artely, and which he associated with the inner
reality of things, their noumenal character as tiveye rooted in the Divine, a rootedness that he
came to call “Sophia” or Divine Wisdom. And it wimsthe mysterious character of the symbol that
he found the locus of this conjunction betweentte worlds:

All my life | have thought, basically, about onenidx about the relationship of the

phenomenon to the noumenon, of its manifestattenncarnation. It is the question of

thesymbof

Not surprisingly, then, Florensky came to see hé&agnemesis in the philosopher whom,
perhaps more than any other, he felt had led matieught astray:

The Kantian separation of noumena and phenomerea (gien | had no suspicion of

the existence of any one of these terms: ‘Kantié&gparation,” ‘noumena’ and

‘phenomena’) | rejected with all my beifig.

Instead, Florensky felt strongly drawn to the ttiadi of Platonism, which he saw as joining
together these two worlds, of showing how the Wsimade manifest the invisible, and how the
invisible shines through the visibldt was, then, to a strongly realist approach tdhamatics (in
the Platonic sense of “realism” that sees mathesas ontological, rather than empirical or
psychological or constructivist) that Florensky wdaawn in his earliest studies, and above all éo th
investigations of Georg Cantor, whom he thankshigrown understanding that “the number is
therefore a prototype, an ideal schema, a primatggory [both] of thought and of being” [3], p.
195.

“For me,” wrote Florensky to his mother at the a§&8, “mathematics is the key to a world
view... for which there would be nothing so unintpat as not to be worth studying and nothing
that was not linked to something else” (cited i) p7 27). Several years later, he was to write:

My studies of mathematics and physics led me tom@asledge the formal possibility

of theoretical foundations for a religious worldewi for all humanity (the idea of

discontinuity, the theory of functions, numbersijgd in [7], p. 36f).

Most of Florensky's earliest papers were on mathiesieand a recent critic, S. S. Demidov,
has maintained that



without [an] understanding of the significance ofthematics in his method of

understanding the world, outside the frame of h@nions on the place of

mathematics in the Universe it is impossible adegjydo evaluate either his method

or his philosophical view3.

Florensky was fortunate to study with one of theagiiRussian mathematicians of the early
twentieth century, Nikolai Bugaev, and he is coased by a recent study in English to be (along
with Nikolai Luzin and Dimitri Egorov), one of th&rio” of founders of the Russian School of
Mathematics. In this paper, then, mathematics saélive as a key for understanding some of the
central concepts of his greatest work.

ThePillar and the Ground of the Trutlepnsistent with the very task it takes upon itsedf)
legitimately be read in many ways. It can be apghned as a sustained inquiry into the theology of
the Christian Trinity, perhaps one of the most imguat since Chalcedon. It can be read as one of
the great philosophical attempts to resolve phpbsts perennial problem of the One and the
Many, the Same and the Other. It can be read,saswn subtitle suggests, as an “Orthodox
Theodicy,” justifying the ways of God to man, byoshng the necessity of asceticism and
suffering, the ontological grounds of sin, and etlen possibility of what he calls “Gehenna” in the
ceaseless striving of “bad infinity.” But it cansal be approached from the direction of formal
reasoning, mathematics and logic, as will be dartbis paper. From this perspective, it can be read
as a sustained assault upon the primacy of thefadentity — a principle that has been taken since
Aristotle as the foundation of formal reasoningn-agsault that paradoxically employs important
concepts of mathematics and logic themselves, asithe concepts of actual and potential infinity,
discontinuous functions, the recurrence of antimsmiand the problem of irrational and
transcendental numbers. Yet paradoxically, it ity dhe primacy of the law of identity that
Florensky seeks to overthrow, not the law itselflded, he seeks to show that the law of identity is
grounded in something deeper and more basic thgie. Idust as Heraclitus and Parmenides
believed, it is grounded in the nature of beingliterhen it is understood according to the mode of
truth that is proper to it.

3. The Law of Identity and its Limitations

It will, perhaps, be useful to present at the begig a very abstract formulation of
Florensky’s claims concerning the law of identforensky argues that there are higher and lower
versions of the law of identity, one that is ultbelgg empirical and psychological (and which has
been traditionally embraced by logicians) and ttieeoreflecting an ontological understanding, a
radically realist understanding, whereby the knoimea most important sense becomes the known,
where A=A only by means of becoming nofAdere, the term identity applies to the relation of
knower to known, of thinking to being, and not tie&ation of the knower to himself. The knowing
self (A=A, which for Florensky is ultimately I=1) nst go out of itself, leave itself behind and unite
with the known, in order to know and in order toitself in more than an abstract sense. And
conversely, the not-A that is known, can be knowty avithin this unity of knowing: not-A must
become A.

A=A, Florensky argues, is first of all numericalityn and not simply generic or specific
unity. Yet this numerical unity cannot be foundaithing, which exhibits only generic identity, but
only in the person who isimselfself-forming, self-realizing, self-creating. THartg, in contrast,
can never be strictly speaking one, for it is meeetmember of a larger unity — even if it happens t
be the only member. Yet pure self-positing, in fiehtean sense, is something purely empty,
abstract, and ultimately negative. The “this-heog#i immortalized in the first chapter of Hegel's
Phenomenology of Spirits nothing more than the negation of every othes, there, and now, a
defensive or combative vacuum that indeed defitsedfias a self-identity, but only in an abstract
and purely negative way. “In excluding all the atkeéements, every A is excluded by all of them,
for if each of these elements is for A only nottAen A over against not-A is only not-not-A”
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(Pillar, p. 23). But how, and on what basis, could A ggopel its identity to become one with not-
A, | with not-I? How can the self go beyond itstdf become one with the other: how does the
merely psychological self-identity of self-assemtisecome the ontological identity that is proper to
a person? Here, logic and ontology merge with thgpglfor the A that is A through becoming not-
Ais an A that is able to love, and love in thidical sense, Florensky argues, can only be realized
through a kind ofiscesisof the self-contained self, resulting in an opessn® a mystical identity
with an eternal reality whose own very being caissis a dynamic of unity with otherness. And the
logical and mathematical principles with which Eisky seeks to undertake this philosophical
journey are the concept of discontinuity; the casitbetween actual infinity and potential infinity,
along with the Absolute Infinity first discussed Bantor; the antinomies of rationality, and thus
the contradictions to which the lower law of idéntmust lead; and the contrast between generic
identity and numerical identity. We will, then, &athe last of the principles first, proceeding bge
one through the other three until a point is redchtenvhich a brief overview of Florensky’s logical-
mathematical critique and correction of the lawdantity becomes possible.

4. Modes of Identity

Florensky argues that the neglect and misundernsigrad numerical identity extends back
to Latin scholasticism and its logic of terms. Exaimg the logical works first of Thomas Aquinas
and then Francisco Suarez, Florensky finds thredesiof identity enumerated: generic, specific,
and numericalgenerice, specifice, numericélhat is, identity is understood as the negating of
division according to genus, according to spe@esl, according to number. It is as if, he argues
guoting Suarez, a state of contract(status contractionisgan be observed at work here, in which
diversity of genus and species is progressivelyatezy and finally the size of the class itself is
contracted into a singular class: the individuatr@tes understood as no more than a class with
only one member. But this kind of understandingdeitity “remains limited to the category of
things,” leaving us with merely an impersonal gntitat is no more than the shrunken remnant of
its own tribe, a general concept identified witelf as a singular class. Strictly speaking,
Florensky argues, this is not yet numerical idgrditall — not truly one, but still essentially geic
and general. For true self-identity to be possitiiere must be something else entirely than such a
“gradual evolution” from genus to species to thmglation of one member after another until there
is only one left, a progression that can neverdyiebre than conceptual, and external, identity.
Rather, there must be a break, something new &ltege there must be the self-positing that is
possible only from within, and thus only for a persvho is not, nor cannot be, subordinated to any
class at all Rillar, pp. 365-368). The only beings capable of beingencally (rather than
generically of specifically) identical with themsges are persons: “the source of the idea of
numerical unity must be sought in the self-idendtyonsciousnessPfllar, p. 60). For

concrete individuals possesseativity, are capable of creating absolute, unforeseen

relations, which are not part of any group, no erakiow large, of already existing

relations Pillar, p. 374).

Rejecting the gradualism of a smooth, continuoumti@ction” of class membership that
stays within the realm of things and their progsitiFlorensky engages herealiacontinuitythat
moves beyond thingness altogether, emerging irgadintity of a realm of relations that cannot be
categorized and grasped through rationality atya,which before all concepts and rationality is
always already identifying itself.

A thing is characterized through siter unity i.e., through the unity of the sum of its

features, while a person has his essential chanacéinner unity i.e.in the unity of

the activity of self-building... Therefore, the ity of things is established through

the identity of concepts, while the identity of @gon is established through the unity

of his or her self-building or self-positing actiiPillar, p. 59).



5. The Need for Discontinuity

Florensky argues that numerical identity is founaed consciousness, i.e. on the self-
establishing reflexivity that is exclusively chatetstic of persons. But this would mean that the
law of identity, A=A, is really grounded in selfadtity, I1=I. Yet so far, the I=l is confined to e
self-positing: “I am I” means nothing more hererthaam not this not-1, nor that not-I, nor yet
another not-I, continuing unto a kind of infinity the potential infinity or endlessness that
Florensky argues characterizes the futility of mse#-identity in its various modes (and about
which more will be said later.) I=1 is sheer negatiand although it yields an actual (as opposed to
merely conceptual) self-identity, it is purely naga, and thus is itself a kind of prison of self-
affirmation and self-assertion. At the same timkgcks any positive content of its own, beyone th
negation that is entailed in self-assertion. Flekgmdescribes this powerfully in a passage thaeho
unaccustomed to the idea of linking thoughts indpmetaphysics, psychology, and theology may
find somewhat surprising:

The law A=A becomes a completely empty schema Ipfagirmation, a schema that

does not synthesize any real elements, anythirtggiveorth connecting with the “="

sign. “I=I" turns out to be nothing more than § of naked egotism: “I'” For where

there is no difference, there can be no conneclibiere is therefore only the blind

force of stagnation and self-imprisonment, only tego. Outside of itself, | hates

every |, since for it this [other] I is not-I; atgting, | strives to exclude this | from the

sphere of being. <...> Thus, since the naked “nmd pure zero of content, | hates

the whole of its content, i.e., the whole of iteli | turns out to be a dead desert of

“here” and “now” @illar, p. 23).

To escape from this “self-imprisonment,” somethiraglical must intervene, something
incommensurate with the monadic self-positing @& thit would have to break the bonds of the
Cartesiancogita which seeks in futility to transcend the bubbfesolipsism through concepts
alone. And it would also need to be more radicahtthe Hegeliardufhebungwhich, even as it
gradually raises the level of development, stilblges dialectically along an epistemological and
ontological continuum, seeking otherness only ®naiate it into an expanded self-identity. There
must be a second discontinuity, a leap traversm@lgyss that is even more radical than the first
one that led from thinghood to personhood discontinuitythat would lead the self beyond the
prison-walls of its own self-assertion (I=I), arnis would lead the law of identity itself beyone th
monadism of A=A. Somehow, | must be more than H @&xmore than A. And it is here that
Florensky's great theme of discontinuity, mentioredceady at several points above, assumes
decisive importance. If the soul is to ascend bdyself-affirmation, if it is to find life in a “lgher,
spiritual law of identity, rather than the “lowdlgshly law of identity” which confines it, thenigh
must be “attained not through gradual approachtimolugh continuous development, but through
discontinuous rejection of selfhoodPi(lar, pp. 224f). As Kierkegaard had also seen claarhjis
Concluding Unscientific PostscripTruth cannot be attained through the bad infimtywhat he
called an endless “approximation process.”

Florensky was always grateful to have studied withgreat mathematician Nikolai Bugaev
during his first semester at Moscow University. Beg sought to build on Cantor’'s work in set
theory, his work on transfinite numbers, and hialgsis of the “continuum,” as a set of points —
while himself pursuing research into the mathemsat€ discontinuous functions — in order to
develop a critique of what he believed were theemeinistic implications of the concept of
continuity, a concept he saw as dominating the ema#ttical and scientific work of his time. For
example, if every continuum is in fact an infinget of discrete points, then discontinuity is more
fundamental than continuity, an insight that he sswvimportant not just mathematically, but
metaphysically as well. As Bugaev had written ir974,8"discontinuity is a manifestation of
independent individuality and autonomy. Discontipuntervenes in questions of final causes and
ethical and aesthetic problems” [6], p. 68. Flokgnshen, took delight in these famous lectures of
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Bugaev, which linked the mathematics of discontusiofunctions with “excursions into
psychology, into philosophy and ethics,” an apphoapon which Florensky himself was to build
so richly ([7], p.27). The concept of discontinudgntinued to be crucially important for Florensky
throughout this work, and his undergraduate diasiert (for which he received the highest marks)
was entitled, “On the Characteristics of Flat Csras Loci for Breaks in the Continuum.”

But Florensky carried both the mathematics andrteaphysics of discontinuity beyond his
teacher Bugaev. He saw the principle of continaisythe calamitous “governing principle” of
nineteenth century thought as a whole, and he Jsliét was vital to overcome its dominance,
which manifested itself in areas as diverse as Mapkilosophy of history, the uniformitarian
philosophy of Lyell in geology, and Darwin’s view evolution as developing from gradual small
changes. “The cementing idea of continuity,” heuady “brought everything together in one
gigantic monolith” ([6], p. 88). Subsequent thoudtds in fact, as he anticipated, vindicated
Florensky on this point, from the post-modern gtig of meta-narratives such as Marx’s, to the
discovery of the role of chaos in meteorology atiftepearth sciences, to the realization of the role
of mutations in biology, to the paradoxes of digoanty in quantum mechanics, to the notion of
paradigm shifts in the history and philosophy ofesce, but at the time the assumption of
continuity and gradualism (perhaps a last manifiesteof the “great chain of being” assumed in
medieval thought) was dominant and everywhere tédegranted. As Florensky put it,

the idea of continuity, making these transitionskt possession of all disciplines from

theology to mechanics, and it seemed that anyone wotested against its

usurpations was a heretic ([6], p 88).

Nevertheless, Florensky countered,

inspiration, creativity, freedonmgscesis beauty, the value of the flesh, religion, and

much else... stands outside the methods and mdassiemtific research [as it is

currently practiced], for the fundamental presupppms of such methods and means

is, of course, the presupposition of connectednibgspresupposition of continuity,

gradualnessHillar, p. 94).

Yet Florensky sees this bondage to continuity andreedom as simply reflecting the
limitations of nineteenth century science and mathtecs, even as this presupposition was already
being left behind through more recent discoverikat tpointed instead to the primacy of
discontinuity Pillar, pp. 485f; 574).

Thus, both of the first two letters ®he Pillar and Ground of the Truttevolve around one
of the greatest of all discontinuities — the didoanty between life and death. The first letter,
discussed already, focuses not just on the mel&nofichange and the transitory character of life,
but more fundamentally upon the reality of deatat thnderlies them. The endless whirling and
fluttering of autumn leaves, “one after anotheyggests a kind of slow, spiritual death: the bad
infinity of one sin after another, one petty bassner inattention or cruelty after another scarring
the soul, and “gradually crippling it.” And

one after another, one after another, like thedsaf autumn, those people whom our

heart has come to love forever whirl above the dadsm. They fall, and there is no

return, no possibility of embracing the feet ofleat them” so that “now between me

and them lies an abyss.

This abyss and chasm of death — this discontinugtyveen life and death that radically
breaks with the continuity of decline — poses atghme time the thought of renewal and new life.
“It appears that the soul has a foretaste of restion in this fluttering,” and in this “fragrancé
faded aspen grovesPf{llar, p. 11). Just as the ceaseless fluttering leavekeethe longing for a
center, so too do the endless truths that corresfmoaur boundless curiosity suggest our need for a
single, central truth. Here we discover within @lves a hunger not just for

the particular and fragmented human truths, whrehusmstable and blown about like

dust chased by the wind over mountains, but [fothltand eternal Truth, the one

Divine Truth, the radiant and celestial TruBillar, p. 12).



And as will be discussed in a later section, far&hsky this one Truth was anticipated not
only in Trinitarian theology, but also in the Abst Infinity at which Cantor had arrived at the end
of his reflections on actual infinity; which botHoFensky and Cantor identified with God; and
which could never be arrived at through the smaottitinuity of a potential infinity.

But how, through what kind of discontinuity, are #n to approach this Absolute Truth
that Florensky identifies as the highest mode ofsd\te Infinity? Florensky proposes a
preliminary answer in his Second Letter, called@yriDoubt.” He begins with the foundational
thought of modernity, discovered by Descartes, tfattheoretical thought” the one Truth, “the
Pillar and Ground of Truth,” isertitude And Florensky analyses the attempts made by ahé s
hungry for Truth to fulfill this demand for certde, first through various modes of givenness,
which never lead beyond the self-assertion of lkd A=A discussed already, and secondly by an
analysis of the futile attempt of rationality orsdursive thought — the endless pursuit of one
explanation after another — to arrive at anythingrenthan yet one more truth, which leads to an
endless sequence of successive truths, where @vieryglerived from a not-A, which must in turn
be derived from what is not-not-A, and so on. Mod#rought, then, leaves us with the choice
between

an impenetrable wall and an uncrossable sea, tdlidess of stagnation [in the A=A]

and the vanity of unceasing motion [in the endteggession from A to its explanation

by not—A]; the obtuseness of the golden calf amdetiernal incompletion of the Tower

of Babel Pillar, pp. 26f).

In a subtle and complex dialectic that cannot b&lyeaummarized, Florensky proceeds
through skepticism and probabilism to a final ingggsn which thdonging for the Truth, whose
light manages to penetrate the darkness of thelurds the seeker to a willingness to go beyond
this bubble of self-identity, not just in an endlegiest for yet another conceptual not-A, which wil
in turn become subordinated back into the circlesadf-identity, but to leave the sphere of the |
altogether — to break with self-identity in a radig discontinuous movement that is nothing less
than, for the I, a death unto itself and to thevéo law of identity,” in order to be reborn through
the achieving of an impossible identity with whaniot-1, discovering in the process a higher, truer
law of identity, a “spiritual law of identity”Rillar, p. 348). If Parmenides’ “untrembling Heart of
immutable Truth,” and with it the ontological grauof the law of identity, is to be reached, then
the path must lead not through the serene, ethbeghts into which daimonic charioteers had
carried the Eleatic, but through the Garden of &atianeRillar, p. 45).

Consonant with all the great traditions of spirityathen, Florensky argues that it is only
through a kind of intellectuascesis- like the casting-off of all that is cumbersorodhe athlete in
training, as the word once suggested for the ah€eeeks — that the highest truth can be found.
The image upon which Florensky draws here is Abrghthe father of faith, and the father of
peoples, who is called to leave behind his andeBtrne for an unknown land, a new land, a
“better” and indeed “divine” countryPfllar, p. 55;Hehb. 11:8, 14-15). Likewise, the knower must
leave behind his own self-identity, leave behind ldw of identity itself, cross over the abyss of
rationality and go out to another — another whonoarbe proved, because He is Himself a “self-
proving Subject,” which alone could be Absolute thr{Pillar, pp. 33ff). Moreover, this “going
out” must at the same time be an “entering in,’batological union with the Truth who alone can
be considered asattual infinity, the Infinite conceived as integral Unity, as @wbject complete
in itself” (Pillar, p. 33). Thus,

the act of knowing is not only a gnoseologicallagt also an ontological act, not only

ideal but real. Knowing is a regbing of the knowerout of himself, or (what is the

same thing) a real going of what is known into kinewer, a real unification of the

knower and what is knowrP{llar, p. 55).

But this is to say that knowing is itself a model@fe: “in love and only in love is real
knowledge of the Truth conceivablePillar, p. 56). “Love takes the monad out of itself” dndity
in love is that which takes each monad out of tta¢esof pure potentiality, i.e. spiritual sleep,
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spiritual emptiness, and amorphous cha&slldr, p. 236). And in knowing (and loving) Absolute
Truth, which is related to every individual trute actual infinity is to every finite element — as
including them, without being contained by themt 4sipossible to then know (and love) finite
things as well, within that Absolute.

Knowing is not the capturing of a dead object bgredatory subject of knowledge,

but a living moral communion of persons, each sgnfor each as both object and

subject. Strictly speaking, only a person is knama only by a persorP{llar, pp.

55f).

Hence, in a manner entirely different from the wiays argued by Spinoza, every truth
known is a truth known about God. But, rather tkaod being dissolved into the world, the world
is itself personalized within the God whose veryergies it manifests, yet who nevertheless
essentially transcends it. “God is transcendemtattfe world, but the world is not transcendental
for God: rather it is wholly permeated with divieeergies” Pillar, p. 363). Thus, this mode of
knowing that frees the self from its own self-ingmmment, that is itself a mode of love allowing
every truth to entail a personal relation to Gadpossible only because in each case the initiative
always already proceeds from God. “God’s love goex to us,” and indeed, it is this divine love
itself that has lured the self beyond itself, ezdiche | to find itself in unity with the not-P{llar,
pp. 56f).

Happily, however, we need not somehow plunge inystical unity with God all at once,
and with no preparation. There are certain mode&nofwing within which we are offered an
anticipation, a preparation — nothing less thapraliminary hint... of the heavenly in the earthly”

This revelation occurs in the personal, sincere lok/two, in friendship, when to the

loving one is given — in a preliminary way, with@agcesis- the power to overcome

his self-identity, to remove the boundaries oflht® transcend himself, and to acquire

his own I in the | of another, a Friend. Friendslap the mysterious birth dhouy is

the environment in which the revelation of the Tirbegins Pillar, p. 283).

Crossing the abyss, making the leap, enteringtmsoradical discontinuity, going from the
life that is a kind of death, the empty self-idgntf the I=I, into a death (I= not-1) that is ankii of
life, the soul discovers a “new” self, finds thetlr that only by losing oneself can ones self be
found. But once again, we need not think that digsontinuous exit from the monadic hegemony
of self-identity necessarily requires some darkhhigf the soul, an anguished state of mystical
longing such as we find in some of the Western ioystt can take place, to some degree, in the
moment when some wisp of cloud, or an ancient daggetring in the autumn air, or the song of a
mockingbird in the calm depths of a Southern nigknetrates our shell and moves us beyond and
outside ourselves, i.e. the moment in which we, dwewr briefly, embody “the act by means of
which a creature is liberated from its selfhood gods out of itself”Rillar, p. 235). We are made,
Florensky argues in harmony with Patristic Christyg in the image of God. And thus,
remarkably,

to love visible creatures is to allow the receiM@wyine energy to reveal itself —

through the receiver, outside and around the recehin the same way that it acts in

the Trihypostatic Divinity itself. It is to allowhts energy to go over to another, to a

brother Pillar, p. 62).

6. The Uses of Contradiction

It would be a mistake, however, to see Florenskyitique of the law of identity as a form
of irrationalism, similar either to that of Bretand Duchamp in France, or to that articulated By hi
Russian contemporary Lev Shestov and his admirgt, Dawrence. Florensky was first of all a
mathematician and scientist, and long after hisopbphical voice was silenced, he continued work
in these fields. Rather, Florensky is appealing thstinction and contrast that goes back to ancien
Greek philosophy — and which was important to hes/&ohile predecessors such as Khomyakov —
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between lower and a higher modes of knowing, batwienoia andnous between what Florensky
terms in Russiamassudokor “rationality” andrazumor “reason,” or between discursive rationality,
which seeks to explain conceptually, and what Garidaalism called intellectual intuition, which
grasps higher truths through non-sensuous immed{&ilar, p. 7). While the former is
fragmented and divisive, the latter is integral amifying, drawing people together into a kind of
loving concord that in Russian is calledbornost(Pillar, p. 430). And while “rationality” insists
upon the “lower” law of identity, “reason” transamit and operates according to a “higher,”
spiritual law of identity.

Kant, of course, argued that such intellectualifim was impossible for human beings, and
employed a series of antinomies, or equally conmgellarguments supporting contradictory
conclusions, which arise when human understandieg to go beyond the limits of empirical
experience. Yet something on the ordenofisor theoria or contemplatio(or intellectual intuition)
has until modernity been seen by philosophersasitfhest mode of knowing, from Parmenides to
the Middle Ages. In his retrieval oioesisthroughascesisand the experience of religious mystery,
Florensky shows just how deeply the roots of padrispistemology extend into ancient Greek
philosophy, which characteristically (and notabiyParmenides, Plato, Aristotle, and Plotinus) saw
noetic rationality as the fulfilment of the humaondition, the mode in which (however they
articulated it) human beings could come closesth® divine — yet one that for the ancient
philosophers, for the most part merely flickeredtlb@ horizon, reachable if at all only for a few,
and only then for brief periods. And indeed, modgritself may be defined by its very rejection of
noetic or contemplative knowledge, this purportedihgct or immediate apprehension or intuition
of higher, eternal, transcendent realities, whiciditional, patristic Christianity saw as the
birthright of all the faithful who undertook thascesisof the ekklesia the ancient Christian
community. Florensky, then, may be seen as undegdke most significant attempt to justify this
putatively higher rationality since the German ld#ga had sought to overcome Kant's limitations
on human knowledge. But just as Feuerbach and Bkxthe need to go beyond German Idealism
not within theory, but through an exodus from tlyeiato praxis, so too (in a very different mode)
Florensky also seeks to justify higher knowledgeulgh something active and engaging — through
experience, and through the love that takes thevkndeyond the bounds of self-identity and the
law of identity itself, i.e. through an ontologicaligration from self-identity to identity with the
other.

How to activate or engender this higher mode o$ae@ In Book VII of the Republic, Plato
had posed the question of whatduld be apt to summon or stimulate noetic actii23e; [9], p.
202, translation altered). And Socrates here ergydge interlocutor Glaucon with a strange
exercise, asking him to hold up his fourth (ring)ddifth (little) finger, and report whether the
fourth finger is little or small, to which he answéhat it is large. Next, he asks Glaucon to hugd
his third (middle) and fourth fingers, upon whiclaGcon reports that the same finger, the fourth,
has now become little. The same thing, the fourgef, is thus both itself and not itself, both big
and small. And this contradiction in the visiblalre — and this encounter with what Plato in his
later philosophy called the indeterminate dyad precisely what he maintains is able to stimulate
and awaken the noetic intellect to go beyond tkéha toward what is intelligible, but not visible:
to make the transition from one world to anotheikelvise, Florensky takes the concept of
antinomy, which to Kant was a warning sign beyoridciv we must not advance, as in fact a spur
to awaken our noetic powers.

“Rationality,” clinging to the illusory safety ohé I=I and the law of identity, must undergo
the discipline ofascesis the rationalistic mind must be “tamed,” i.e. itust forgo its own
pretensions to absoluteness, in order to arrive g@énuine AbsolutePllar, pp. 7, 23). And it is
precisely the great antinomies or mysteries ofji@hi upon which this discipline and taming must
be exercised:

The mysteries of religion are not secrets that st not reveal. They are not the

passwords of conspirators, but inexpressible, eralite, indescribable experiences,
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which cannot be put into words except in the forfncantradictions, which are ‘yes’

and ‘no’ at the same tim®i{lar, p. 117).

Thus, when these mysteries of religious experieaiee put into words, they become
antinomies embracing both thesis and antithesisr toouse a word that for Florensky is
synonymous with religious antinomy, they becatogmas

The basis of dogma would thus be not some kind afidate based on “blind faith,” but
quite the opposite: dogma would in this case be“thi@d’s eye,” or rather “that eye by which
mankind looks at the inaccessible light of inefeablivine glory,” but stated in conceptual language
(Pillar, p. 79). Moreover, we should expdmforehandthat whenever these mysteries and this
noetic experience are translated into conceptaguage, the discourse of rationality, the result wi
be manifest as an antinomy. Moreover, it is jus$ #mtinomic character that should stimulate
rationality to purify and discipline itself, in cedto arrive at “living religious experience as Hue
legitimate way to gain knowledge of the dogmagillér, p. 5). The usual proofs for the existence
of God and all the other attempts to create whatelalsky sees as the absurdity of a “rational faith”
would thus be proceeding in precisely the wrongdation. “So-called ‘rational faith,” faith with
rational proofs... is a harsh, cruel stony growththe heart, which keeps the heart from God.”
Rather, “the truth is known only through itselPiflar, p. 48). Even the very “existence of Truth” is
“not deducible but only demonstrable in experience.

What are examples of such dogmas that invite thé tsoproceed beyond the safety of its
own self-identity? Surely, and above all, we mustt the dogma of the Self-proving Subject, the
Trihypostatic Unity which through the unity of itsvn embrace of otherness with itself, invites us
into the very loving dynamic which has been theotmgical mode of God from eternity. But there
are more accessible examples, and Florensky citéey mf them inThe Pillar and Ground of the
Truth. There is, for example, what he calls the antinashyhilia and agape that salvation is
esoteric and for the ele@ndthat it is open to everyone. Or that one shoul@&dph the gospel to
every creature” NIk 16:15)while at the same tim&either cast ye your pearls before swinsft (
7:6; Pillar, pp. 300f; see also pp. 295f). Or there is thatgemtinomy of faith and works, i.e.
“between God’s grace and humascesi$ (Pillar, p. 255). Indeed, sometimes the antinomy is
presented in a single passagai(. 2:12—-2:13) of scripture: “Work out your own salea with fear
and trembling” (the thesis) “for it is God which weth in you both to will and to do of his
pleasure” (the antithesis). Or the antinomy maya¢vself within a few pages of a single Gospel:
“For judgment | come into the worldJd¢hn9:39) and “I come not to judge the worldiohn 12:
47). Thesis and antithesis must both be embracediltsineously, not through conceptual
explanation, but through rising to the kind of noetxperience to which these binary realities in
each case point.

Again, Florensky’s affinity for paradox, first hashén his work with the paradoxes of
infinity around which so much of Cantor's work réwes, is pivotal in his theological and
philosophical insights here. One of the most ingdrappendices dfhe Pillar and Ground of the
Truth discusses how the problem of irrational numbensg Idismissed as “fictitious numbers” and
“numeri surdi; propel us to break through and leave behind thiecte of operations which
arithmetic knows... in order to be born into a néitherto unseen and unthought of worl@iliar,

p. 362). This is, he argues, the world of actuihity, entered through the portals of the paradoxe
generated by the juxtaposition of the finite and thfinite, effecting “a leap, a discontinuity in
development.” These insights into the role of paradontradiction, and antinomy cast new light
upon Christ’'s use gbarablesin his teaching, which usually entail an antinorayset of opposing
insights that must both be embraced. They allowdrsky important insights into the relation
between these two modes of rationality themselwbde aligning him against the one-dimensional
rationality of modernity, and alongside traditiomaligious discourse, such as is common not only
in the enigmatic paradoxes of Taoism, Zen Buddhidmduism, and Sufism, but above all in the
splendid paradoxes evoked by so many of the gredo@ox Kontakia and Stichera especially
those celebrating its holiest feast days, eachhoélwcenters upon a paradox: “Thou hast dwelt in a
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cave, and hast lain down in a manger, O thou whusme is in heaven... The Unseen is seen, the
Untouchable is touched, the Beginningless begirindtte who hung the earth upon the waters is
hung upon the Cross... He who wraps the heavefouds is wrapped in the purple of mockery”
([2], pp. 411f; [8], p. 609).

But when it encounters this antithetical charaofelogma, being foreign to the experience
that engenders and underlies it, “the rational mmabluntarily shudders,” for it senses “that it is
required to sacrifice itself’Rillar, p. 121). Rationality does not have the tasteherdapacity to
bring together thesis and antithesis, for “onlygielus experience apprehends antinomies and sees
how their reconciliation is possibleP{llar, p. 120). Rather, in its refusal to go beyonddeeurity
of its own self-identity, rationality clings to osé&le or another of the religious antithesis —

a one-sided proposition takes the place of absdluth, and such a proposition thus

excludes everything in which is seen the antinocoimplement to the given half of

the antinomy, rationally incomprehensible.

The Greek word for choice iairesis which came to mean “one-sidedness,” and which
forms the root of the English word “heresy.” Thu$fioosing one side or the other, thesis or
antithesis, this one-sidedness of rationality isesearily sectarian, “heretical,” or one-sided: “a
heresy, even a mystical one, is a rational onedgieles that claims to be everythingpillar, p.
119).

7. From Actual Infinity to Absolute Infinity

Surely the greatest paradox discovered by Camaordaubtless the one that meant the most
to him, as it did to Florensky after him, was thiare were higher and lower orders of infinity,
leading up to an absolute infinity that exceeds maihension altogether, and that both men
identified with God. Once Cantor began to takeasslly the concept of actual infinity, as opposed
to the merely potential infinity familiar from thearadoxes of Zeno and the ordinary concept of
endless iteration, the paradoxical notion of a drigry of infinities began to pose itself —
paradoxical, because it would seem that infinitgasmething that cannot be exceeded. And yet he
came to understand that there was, for examplewarlinfinity of the integers, and then a higher
infinity of the integers plus all the rational aatfjebraic numbers. Beyond this was a yet higher
infinity of what he called transfinite numbers, slearrational numbers (such as “Pi”) that were not
algebraic (i.e. capable of being designated byrmdta, such as “the square root of two”), and
whose infinite number so far exceeded all the mhecginfinite sets taken together that the ratio
had to be rounded to 1 — i.e. if the rational algklaraic numbers were mixed together with the
transcendental numbers, the probability of randoahigosing a transcendental number would be
one, and the probability of choosing one of thenité number of integers, or one of the infinite
number of rational fractions, or one of the inenitumber of algebraic numbers would be zero ([1],
pp. 90, 132)! And of course, the movement from waeloinfinity to a higher one is necessarily
discontinuous

Yet the infinity of the transcendental numberd slidl not stand at the top of the hierarchy.
For Cantor, to whom Florensky refers to as “thenfier of the modern theory of actual infinity,”
the realization that there were a hierarchy ofnities — at the pinnacle of which was what he
variously understood as the “set of all sets,”tbe“totality of everything conceivable” — led him t
an absolute limit to mathematical understandingnething that “cannot be known, not even
approximately,” and which he called absolute infinior simply “the Absolute,” and sometimes
compared to the “One” of PlotinuRi(lar, p. 574; [6], pp. 55, 95). Thus, for Cantor, tAissolute
was by no means an abstraction, but rather thathwhas most real of all:

it is the single, completely individual unity in wh everything is included, which

includes the Absolute, incomprehensible to the humaderstanding. This is the

Actus Purissimusyhich by many is called God.
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Perhaps Cantor was himself a mystic, having notelpearrived mathematically at the
incomprehensible concept of this Absolute thatddeed “God,” but had in some sense encountered
this reality in experience. But it is clear thabfénsky’s main innovations beyond Cantor were (a)
to show a path not just theoretically, but witheligious experience to this Absolute, and (b) to
show that this Absolute Infinity could only be goad by employing the higher rationality
discussed above, as Trihypostatic Unity and SelfdRg Subject, i.e. as the Trinitarian God of
Patristic Christianity and Orthodox Faith. It iseowf Florensky’'s main theses that there are
ultimately only two choicesitherthe endless futility and hopeless despair of theal“infinity,” i.e.
the potential infinitythat ceaselessly seeks what it can never have eethtral dynamic of torment
to many of the figures in Dante’s Infernoof ecstatic fulfillment of the search for Truth ineth
actual infinite, ecstatic because it entails a figdbeyond” itself for rationality and self-identitgr
in theological terms, &enosisor self-emptying, the sacrificing or abandonmehbonoeself that
makes possible a new, and higher kind of existeBcg.is there an actual infinity, let alone a
hierarchy of actual infinities? And if so, what caeter would this highest order of infinity poss&ss
Finally, through what path could experience aravéhe highest level of actual infinity?

Florensky's answer to these three questions isaesdmarily rich and complex, and can
only be addressed in outline here, although it khba possible to at least sketch out an answer to
them, for they will help illumine the other mainpios of this paper (the law of identity,
discontinuity, and antinomy). First, Florensky mslsome very simple observations concerning
what he regards as “the fundamental and wholly eigary distinction betweemctual and
potential infinity” a distinction that he feels has recently suffiefrom error and neglecP{llar, p.
351). Both potential and actual infinity are quanrilee any other kinds of quantum. But potential
infinity is a variable quantumchanging in relation to any other quantum withickhit may be
compared, since by definition it must exceed amgmgiquantum. Thus, potential infinity is not a
specific quantum at all, but simply “a special wafy considering a quantum,” i.e. that it is
indefinitely variable. Thus, potential infinity rsot something actual at all, but ans rationis an
entity posited by rationality. Its infinite charactnever actually exists, but is always variahte, i
process, underway, and thus it is never fully fitdeis what the ancient Greeks called tqmeiron
and viewed disparagingly, and what German Idealsaiied schlechte Unendlichkeit;bad
infinity,” the infinity of the ceaseless “etcetér&nd as we have seen already, Florensky associated
this with the endlessness of desire and dissatisfgaof unsatisfied striving, of a movement that
can never achieve its goal and for which it is isgble to ever find peace — for as soon as it sarie
to exceed one quantum, there remain endless grgad@ta which it must still exceeRillar, pp.
351f).

Actual infinity, in contrast, is complete in itsgffnd thus is not a variable quantum at all, but
aconstant quantunit is always already fulfilled, fully itself. As simple example, we may take the
set of all points inside a certain closed figurghsas a circle or square. Since the figure is dedn
the number or points within it is complete and ¢ant fully determinate, rather than variable. Yet
it is at the same time infinite, since the numbfepants exceeds each of the numbers in the series
1, 2, 3, ...,n ... and is greater than them. It is, then, amacinfinite. Or, to give a more
theologically significant example,

we can say that the powerfulness of God is actuifinite, because it, being

determinate (in God there is no change), at theestme is greater than all finite

powerfulnessHillar, p. 353).

Moreover, Florensky adds, the concept of actuanhiiryfis more basic than that of potential
infinity. For in order for potential infinity to bpossible, there must be an already infinite domain
within which its ceaseless variations can endlegslyceed. That isievery potential infinity
already presupposes the existence of an actualiiyfas its super-finite limit"(Pillar, p. 353,
italics in original). Moreover, it is also importaid observe that no actual infinity can be gragual
reached through the variation process of potemtiity, for between actual infinity and the
infinite increase of a quantum that we consideepully infinite, there is a radicaiscontinuity—
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not necessarily unreachable, but certainly notirettde through increase along a progressive
continuum, which could only aspire “farther andttiar, without ever being able to achieve a
synthesis and to find peace in the whokillar, p. 353).

Now we may return to thaporia discussed earlier between givenness and discursion
neither of which alone could provide a successéihpgoward Truth, leaving us with the dilemma
of choosing between the lifeless desert of the hacknow, which intuition offers, and the torment
and bad infinity of endless explanation, which nmeagives at its goal — between the egoistic
assertion of a particular givenness, certain mebelyause it isny givenness, and the ceaseless
discursivity that continually seeks to explain gvérby some new not-A, i.e. between the law of
identity and the law of sufficient reason. Yet Ahde Truth would somehow need to possess both
characters. On the one hand, if it is to be expe&d, it must bgivenin experience, arrived at by
finite intuition. But if it is to be more than arbitrarily assertégdmust be exhaustively explained,
and the grounds for it as a judgment absolutelygutipand this could only be possible not through
a potentially infinite process, but within the atunfinity of an already completedhfinite
discursion Absolute Truth, then, would need to be both dnitfinity and infinite finitude, both
actually infinite in having already synthesized gt®unds, and at the same time capable of being
intuited as a given, i.e. it must be a “unity ofpopites,coincidentia opositoruin(Pillar, p. 33).
Moreover, since finite discursion cannot itselfyade for it the actually infinite synthesis of &k
grounds, Absolute Truth would have to be self-pngvor self-grounding, a feature that we saw
earlier (in the discussion of numerical identitg) ¢haracteristic only of a person subject
Absolute Truth, then, if it exists, would be oupexrience of an Absolute Self-Proving Subject. And
we have seen already how tkenosisthat leads beyond self-identity and thecesisthat leads
beyond rationality open the self for the experieatsuch a Self-Proving Subject. But is there such
a reality? Florensky is clear that this must beelised through ascetic experience alone: the Truth
cannot be known beforehand, nor can it even be krfowsure whether it exists, but rather it must
be encountered in experience. He is able to shdw thiat there must be such a Self-Proving
Subject if there is to be not just truth, but thrath; for in the same way that actual infinity pices
the domain for potential infinity, Truth would ité&e necessary even for a single finite truthéo b
possible. Thus, Florensky concludes, “rationalgypossible not in itself but through the object of
its thought, and if, and only if, it has an objettthought in which both contradictory laws of its
activity, i.e. the law of identity and the law affScient reason, coincide.” And in addition, we stu
add that

rationality is possible if Absolute Actual Infinitis given to it. But what is this

Infinity? It turns out that such an Object of thbtigmaking thought possible, is the

Trihypostatic Unity?

But we may carry this yet another step further. beofully a subject, such an Absolute
subject would have to go beyond itself, to entdoue into another: “this Subject is such thasiti
and not-A” @illar, p. 36). Let us, then, designate this not-A aBi&.what is B? B too must go out
from itself, transcend itself, in order to be agueral reality. But if B is merely not-A, then its
going over in love to not-not-A would end up wittetresult that A has never really left itself df al
i.e. with A returning to itself. For if A=B, and B=A, then we have not left the solipsistic self-
identity of A=A. Thus, B must be something morartmot-A, which we can designate as C. But
here, Florensky concludes,

through C the circle can be closed, for in its &thin [B understood as] not-C, A

finds itself as A. In B ceasing to be A, [i.e.dbhgh B finding a not-B which is not

simply A] A receives itself mediately from anothémt not through the one with

which it is equated, i.e., [it receives itself] fnoC. And here it receives itself as

already ‘proved,’ already established. The sanmgthoes for each of the subjects A,

B, C of the triple relationshigP{llar, p. 36).

Or, as he summarizes, “Truth is the contemplatib@meself through Another in a Third:
Father, Son, and Spirit.But this contemplation is far from being a lifedebloodless “theoretical”
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state. Rather, “Absolute Truth is known in lovehet in love as a psychological condition but love
as a metaphysical act, the love that makes pos$ibleeap beyond the bad infinity of self-identity

into the actual infinity of ontological communioRillar, p. 67). Thus, Florensky has shown a path
whereby experience itself can “go beyond ratiopath enter the domain where rationality with all

its norms is rootedKillar, p. 44).

The First Nicene Council, which established thdiahiand guiding understanding of
Christian thought, can be seen as primarily thecketor the right word, a word that Florensky
takes as central for his entire mathematical-pbpbscal-theological project. For the Greek word
upon which the great Nicene Council of 318 finahttled as its cornerstone — the foundational
word of Patristic Christianity and the fundamemntald for this identity of substanceu(sig that is
constitutive of personhood — BBomoousios “of one substance,” or “consubstantial.” It isr fo
Florenksy the true Principle of Identity, not tmepoverished and paranoid self-identity of I=I, but
the fulfilled, peaceful identity between Same artleéd by way of a Third. If he is right, it is the
great, foundational principle of ontology. “It iImpossible,” exclaims Florensky here,

to mention without reverent fear and holy trepidatithat moment — infinitely

significant and unique in its philosophical and ohagic importance — when the

thunder ofHomoousiodirst roared over the City of Victory [i.e. AncieNikea, City

of Nikg (Pillar, p. 41).

Thus, Patristic Christianity can be seen, and iddea&s seen by many of the Church Fathers
(such as the Alexandrians and the Cappadocians)wene well versed in Greek philosophy, as
offering the solution to what is arguably the greasolved philosophical problem of antiquity: as
articulated in Plato’Sophist it is the problem resolving the unstable reladlip between the Same
and the Other, without ending up in the state opgkial warfare entailed by dualism, or the state
of inescapable totality entailed by monism. Moreove demonstrates the ontological identity
between thought and being that was sought andegoisit both Heraclitus and Parmenides, through
the experience of the Love of the Persons of theityrfor one another, by means of the grace-
given identity with the very dynamic of that lowsalf. And this would, at the same time, be the
experience of the identity between Reason and Theatween thought and being, between God and
humanity, between the world of fluttering leavesl éne Center toward which they, along with all
things, are drawn. As Florensky writes in his cadaig paragraph, “The Triune Truth lItself does
for us what for us is impossible. The Trihypostatath Itself draws us to ItselfRjllar, p. 348).
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Pavel FlorenskyFor My Children trans. in [7], p. 9. Pyman has an illuminatirigcdssion of Florensky’s
early, untranslated essay, “On the Empirical ard&mpyrean” on pp. 41-45. Written in 1904, it pdeg an
important prolegomenon to his major wotke Pillar and Ground of the Trutimuch of which was written by
1908, but which was not published until 1914.

Ibid., emphasis added.

Ibid.

“In contrast [to Kant] | was always a Platonisthe appearance was for me always the appearanite of
spiritual world” And thus, “the appearance — tweeine, spiritual-material symbol — was always prasito
me in its immediacy.” Florensky;or My Children my own English translation from the German tratish
[5], p. 212.

S. S. DemidoV;0O matematike v tvorchestve P.A. Florenskdgn 171, cited in [7], p. 260.

It would not be wrong to see this realism as somgtlanticipated in the anthropologies of Aristodad
Thomas Aquinas, who both argued that in a verytéichsense, the knower and known become united: iwhat
known, in the very act of being known, assumes w& being in the understanding of the knower. But
Florensky here is proposing something much moreahe more radical even than Hegel, who understand
the self as needing to discover itself throughréiation to the other. Rather, for Florensky, tmewing self
must unite in love with the known, both in order foeaningful knowledge to take place, and for #iéte be

a concrete self. Itis, one might say,eaaticsof identity.

From one of Cantor’s last letters to the Englishramatician Grace Chisholm Young, cited in [1]189.

Pillar, p. 347. For Florensky’s discussion of thiesolutumin Georg Cantor’s work, sdgllar, p. 354.

Pillar, p. 37. Florensky offers a detailed comparisorwbet the Christian understanding of Trinity and the
views found in non-Christian religions, such askhfiedu triad of Brahma, Vishnu, and Shiva, on pp8-4482.
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Abstract:

Orthodoxy sometimes appears to lack a respectahte &f logical reasoning. This is becat
objective mystery is so central, and because odictian is, therefore, a methodologic
necessity. However, the belief system also rejeqgosion. Thus, orhe one hand, the law
non-contradiction is violated, and, on the other hanis, respected. In terms of thinking ab:
Orthodox thinking, this is the fundamental issusmely that logical reasoning in Orthodoxy
paraconsistent. That what we examine in this essay.

This paper was first published in the volu
Schumann A. (ed},ogic in Orthodox Christian Thinkin Ontos Verlag, 2013, p|82-103.

As with other religious logical syster* we find that in Orthodox Christian thought th
are instances of tolerated inconsistencies. Momedbe principle that anything follows from
contradiction, ex contradictione quodli (henceforth ECQ), is not embraced. To embrace EX
to maintain that giverany proposition of the form ~p, which, by the inference rule
simplification, means that p is a premise and ~p [@emise, then any q may be inferred by
addition rule such that p g; and this inferential process can continue amhitodm, thus implying
the truth of any ana@ll sentences. That is, {A, ~A} |= B (the so callederence of explosion
where B is the variable for quodlibet, is takenaagalid consequence relation. For writers in
Orthodox tradition, failure to maintain ECQ is ingl. This is largely becae Orthodox tradition
stretches back some 2,000 years, whereas ECQ baséavidely embraced only in about the
150 years. Nevertheless, whether or not one is eavadr the apparent problematic logi
implications, the Orthodox belief system includwo basic contradictions; and insofar as they
affirmed in isolation (that is, insofar as thesé baot all inconsistencies are tolerated), then HE
tacitly invalidated. Long before the developmentrafdern logics, and the widespread endorsel
of ECQ, a basic assumption is present and pervasi@timdox thougl—namely that Christian
belief is coherent even if it is not consistentafssumption led thinkers like Athanasius anc
Cappadocian Fathers to reject inferences in keepitigthe lav of noncontradiction (hencefort
LNC)—but not necessarily the LNC its—and to promote a (tacit) paraconsistent inferel
methodology. This means that Orthodox Logic is éfae paraconsistent. For the Ortho
theories of God and Jesus Christ arionsistent bunot incoherent and explosi

The two contradictions endemic to Orthodox thowgletthat God is both one and three
that Jesus is both (fully) God and (fully) man. farthe perspective of n-paraconsistent logics,
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these propositions are in fact contradictory; sgytantail the truth of any and all sentences. These
propositions are either contradictory and, thusiue) or they are contradictory, yet true. The dogi
of Orthodox thought, of course, affirms the latt®ur examination of this is twofold. First, we
define the term contradiction, and briefly exple#tie LNC. Secondly, we turn to Pavel Florensky
(1882-1937), who was the first Orthodox philosopterunderstand both the form of logical
reasoning endemic to Orthodox thought as wellsapataconsistent implications.

It has been maintained by Ayda Ignez Arruda, andelyi held since, that the earliest
development of paraconsistent logics occurred inssRu in or around 1910 by Nikolai
Alexandrovich Vasiliev (1880-19468)A similar trend was also taking shape in the wofklan
tukasiewicz (1878—-1956) in Poland, see [22], [23pwever, as already indicated, paraconsistent
logic has long been an implicit feature of Orthodbrught. Several writers even deny the LNC
(though most hold, at least implicitly, to both LN@d Orthodox dogma without recognizing that
such a position is itself inconsistent), yet ine until Florensky that we have an attempt toifyist
allowance of inconsistency in Orthodox thought. $hin terms of making explicit what had long
been implicit in Orthodox thought, Florensky haaygld a role in the development of paraconsistent
logics. His ability to do so more extensively wasast undoubtedly inhibited by the Revolution.
But that he has not been seen to have a role ielaj@ng paraconsistent logic is understandable for
at least two reasons. First, like the vast majasithis very large bibliography, his magnum opus
has been accessible to scholars (until quite rBgeonly in Russian. Secondly, his forays into
paraconsistent logic come to us, in that text,asoh treatise on logic, but rather as part of &wor
that, as he puts it, is ‘for Catechumens’ [13],6p(hereinafter PGT). It was first published in
Moscow in 1914 asCromn u VYrtepkaenue Hcrunbl: OmbiT IlpaBociaBuoit Teoawuiieu B
Ieenannatu Ilucemax. That publication date puts his ideas in the dgwelental stages of
paraconsistent logic. It is possible, of coursat tHorensky had read or been otherwise exposed to
the ideas of Vasiliev. And since he studied math@saat Moscow University with Nikolai
Vasilievich Bugaev (1837-1903), Sergei Nikolaevicfrubetskoy (1862-1905) and Leo
Mikhailovich Lopatin (1855-1920), it is perhaps Bvprobable that there may have been some
influence. But from the evidence available in tl&TRPwe are compelled by charity to conclude that
there was no such influence. Of course, it mayhkectaise that there was, but that Florensky just did
not cite Vasiliev when he should have. That is edipossible. But Florensky is quite fastidious in
citing his sources. So much so that the notesdrPtBT run some 160 pages in what appears to be 9
pt font (not to mention his ‘Clarification and Pfosection, roughly 75 pages). Thus, it is more
improbable than probable, in our view, that Flokgn&as influenced in any way by Vasiliev. It is
more likely that he was influenced by the neo-Kamtihought of Alexander Ivanovich Vvedensky
(1856-1925) and Ivan Ivanovich Lapshin (1870-1968jh of whom speak of violating the law of
non-contradiction and were less neglected thanligasi But there is no indication in the PGT of
that either. Thus, Florensky's ideas on paracosstyt are almost certainly original. That he
appears to have been among the first to attemgevelop a paraconsistent logic is important as
much for logic as for Orthodox thought. Before s@ymore about Florensky, though, we must
frame the discussion a bit.

What we need initially is an answer to the questhat is a Contradiction?’ That can only
be had with a definition of the term. The Englishm itself derives from the Latin verb contradictio
(contradicere), ‘I speak against’ (‘to speak again8ut the initial definition of ‘contradiction’
comes to us from Aristotle. In the Greek the termstdtle used was antiphasis. That term is
composed of two Greek words. The term anti is @gsiion. In this use, it means ‘against.” The
second term, phasis, comes from the vedmphwhich means ‘to say, speak or tell.” It conrsotiee
act of expressing opinion, thought or belief, aimais, of having an opinion, thought or belief. The
term phasis itself means a ‘saying, speech, seatafitrmation or assertion.” A fair etymological
definition of the term antiphasis, then, is thamiéans a ‘saying, speech, sentence, affirmation or
assertion against.” So Latin and Greek providestimae basic meaning. But both leave us with the
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guestion against what? And we shall answer thduacourse. For now, however, we need to look
at Aristotle’s own definition of the term.

Actually, we should probably say definitions. For addition to defining it a time or two in
the Organon (Cat. 10.13b, 28ff.; de Int. 6.28—-317B, 38-18a, 7), Aristotle also defines antiphasis
twice in the Metaphysics (cf. 1005b, 13—-22 and b)113-14). We turn first to the definition
given in de Interpretatione. For, in addition t@arporating the term antiphasis, which does not
appear in the Categories passages, the definitoget in de Interpretation uses termini technici,
which become important for Orthodox thought. (Tisisery explicit, as we shall see below, in John
of Damascus.) Those terms do appear in Categdkieb.although they themselves have not been
equally as influential in logic or philosophy, esfadly Analytic thought (we do see some use in
Continental philosophy though, notably, e.g., iard&uc Marion’s L'idole et la distance [Paris:
Editions Bernard Grasset, 197)7]their respective concepts have been. But whatstelo we have
in mind? First, Aristotle speaks of a true statethan affirmation, as kataphasis apophansis, a
‘positive proposition.” Second, he speaks of adattement, a denial, as an apophasis apophansis,
a ‘negative proposition.” The two terms kataphasid apophasis, then, are what we have in mind.
In most cases, Aristotle is not the direct sourtehose terms for Orthodox thought. For a
philosopher such as Pseudo-Dionysius (c. 500), litiof Aristotelian logic comes from late
ancient Neoplatonic thought, particularly Proclegments of Theology, where he gets much of his
Aristotelian influence; but most Eastern patristigters rely on the Isagoge for their knowledge of
Aristotle’s logic. These words bear a similaritydntiphasis. Both are composed of a preposition
plus phasis. The two prepositions in question ata land apo. The first of these, in this context,
takes the meaning of ‘according to’ or ‘in agreemerth.” Thus, etymologically kataphasis
probably means something like ‘according to/in agment with saying, speech, sentence,
affirmation or assertion.” That's a bit wooden. étter rendering is ‘according to/in agreement with
expression.” The second preposition, apo, implres idea of being ‘away from,” ‘at a distance
from’ or ‘far from.” The term apophasis, from arymilogical perspective, denotes the idea of
being ‘away from/at a distance from/far from exgien.” These terms distinguish between two
types of propositions: kataphatic and apophatip@sdions. Aristotle affirms that pakataphasei
estin apophasis antikeimerkai pas apophasei kataphasi, ‘every kataphasis has ansiepo
apophasis, and similarly every apophasis an oppaaiaphasis’ (de Int. 6, 335This is what he
calls an antiphasis. As (existential and universaBmples, he gives ‘Socrates is white’ (p) and
‘Socrates is not white’ (~p), and ‘every man is t&¢hand ‘not every man is white’ (de Int. 7.18a,
1-2). In Categories, Aristotle argues that thidinitéion (as opposed to contraries, correlatives,
positives and privatives) always involves truth daldity. Thus, it is either the case, for example,
that ‘Socrates is ill’ or that ‘Socrates is not {{Cat. 10.13b, 28ff). Even in theory, it cannotthe
case that ‘Socrates is both ill and not ill.” JadfnDamascus (c. 650—ante 7h4icks up on this
definition in his Philosophical Chaptéréch. 63). His examples of kataphatic propositi@ne
‘Socrates is wise’ and ‘Socrates walks.” For apdigh@opositions, he gives ‘so-and-so is not wise’
and ‘so-and-so does not walk’ (cf. [7], p. 97; foe Greek | have used PG 94). A contradiction, or
antiphasis (John also wrote in Greek), then, iwstdod in terms of opposition between kataphatic
and apophatic propositions. Likewise, John folldwsstotle (via Ammonius in Cat.) on kataphasis
and apophasis. He defines kataphasis as ‘the gt@itiwhat belongs to something, as, for example,
‘he is noble.” And apophasis is ‘the stating ofattioes not belong to something, as, for example,
‘he is not noble’ [7, p. 88]. Thus, for John, ahigis is ‘the apophasis opposed to the kataphasis
and the kataphasis opposed to the apophasis’ (&4PE53).

Formal definitions do not strictly follow the Ar@elian (and thus Damascenian) conception
of antiphasis as the opposition of kataphasis @uglzasis; but they are nevertheless Aristotelian.
The terminology of kataphasis and apophasis, famgte, is not maintained, and we see an
emphasis on logical impossibility as the criterfontruth and falsity. For example, in his Symbolic
Logic (fifth edition), Irving M. Copi gives the fldwing sentential definition:
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One statement is said to contradict, or be a cdittian of, another statement when it

is logically impossible for them both to be true.. statement form that has only false

substitution instances is said to be contradictorg contradiction, and the same terms

are applied to its substitution instances. Theestant form p ~p is proved a

contradiction by the fact that in its truth tablelyoF's occur in the column that it

heads (1979 [1954], p. 28; author's emphases).

Such a statement form may have any number of diftesubstitution instances, each of
which is equally logically impossible and (thus)ntadictory. But what will be definitive has
already been noted by Aristotle. Opposing predgatenot be ascribed to the same subject at the
same time and in the same respect (cf. Cat. 10334). Thus, it is also the case that a statement
of the form ((X)Px O ¥x) (IX)(dx ~¥x)) or (X)(@x O ~¥Px) (X)(Px Px)), for example, is a
contradiction. This kind of contradiction is oftportrayed in logic texfsas a diagram composed of
four statements (two contraries, two subcontraaigs two contradictions), which is known as the
square of opposition. It is the proverbial AO (warsal affirmation [all S are P] plus particular
negation [Some S are not P]) and EI (universal m@gdNo S are P] plus particular affirmation
[Some S are P]) diagonal pairs that are contragict®uch contradictions are defined in terms of
logical entailment, when both p and g entail tHeeds negation. A statement p logically entails the
negation of q (i.e. ~q), and g logically entaile tegation of p (~p). That is, ((p~q) (qd ~p)).
Thus,loboth ‘all men are mortal’ (p) entails ‘'somemare not mortal’ (q) is false (~q), and vice
versa.

So what is contradiction a speaking against? Skemswers are possible. It is speaking
against in the sense of the opposition of kataghasd apophasis, and vice versa, or a speaking
against a subject predicate relation, or a projwosit truth, or a speaking against speaking, etc. O
as our discussion has been anticipating, it isealdpg against the law of non-contradiction (LNC).
A contradiction is a speech act that instantiatd€ Lviolation. We must turn back to Aristotle for
an explanation of what we mean by LNC. He prestmee versions of it in Met. These appear at
4.3.1005b, 19-20, 4.3.1005b, 24 (cf. 29-30), abdl@11b, 13-20. In the latter of these sections,
he speaks of the LNC as ‘the most indisputabldidiediefs’. And the formulation runs as follows:
‘contradictory statements are not at the same tmne’ But the LNC in Aristotle is primarily a
principle of being. In Met. 3, for example, he holtiat ‘a thing cannot at the same time be and not
be’ (2.2, 29-30; cf. 4.1005b, 23-26 and 11.1061)p.Fhus, we get contemporary formulations
such as ‘nothing in reality can correspond to aicligcontradiction.” This is more basic to
Aristotle’s notion of the LNC. For it is becaus¢héng cannot both be and not be at the same time
that kataphatic and apophatic propositions, whabvelthe same subject and predicate, cannot both
be true. Thus, in propositional calculus, ~( p ~p).

Not every Ancient Greek philosopher bought the ovotf LNC. Heraclitus, for example,
seems to have promoted just the opposite. His wa®siion with which Aristotle was not
sympathetic. He expresses disagreement with Hersictolerance of contradiction in Topics (8.5,
159b, 31-3), Physics (1.2.185b, 19-25), Metaphyg#<8.1005b, 23-4; 4.7.1012a, 24-5;
11.5.1062a, 32—4). Beginning with the latter téw, says (see Met. 4.3.1005b, 23—-4) that ‘it is
impossible for anyone to believe the same thiniget@nd not to be, as some think Heraclitus says.’
And in 4.7.1012a, 24-5 he speaks of ‘the doctrihéleraclitus,” which is, in his view, ‘that all
things are and are not.” And that, Aristotle sagsjke...hapanta ath¢ poiein,” ‘seems...to make
everything true.” Turning now to the Phys. 1.2.1858-25, he argues that ‘if all things are one in
the sense of having the same definition, like ‘@mth and ‘dress,” then it turns out that they are
maintaining the Heraclitean doctrine, for it wik Ithe same thing ‘to be good’ and ‘to be bad, and
‘to be good’ and ‘to be not good,” and so the s#émireg will be ‘good’ and ‘not good,” and man and
horse; in fact, their view will be not that all tigis are one, but that they are nothing; and tbabet
of such-and-such a quality’ is the same as ‘to bsugch-and-such a size.” Heraclitus’ position is
similarly referenced in Top. 8.5, 159b, 31-3. Aotk conjectures in Met. 11.5.1062a, 32—4 that
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Heraclitus might have been argued out of his defudi someone had questioned him and ‘forced
him to confess that opposite statements can nevaub of the same subjects.” Jonathan Barnes [5]
has maintained that

Heraclitus’ central contention, the Unity thessjnconsistent; it flagrantly violates the

Law of Contradiction; hence it is false, necesgafdise, and false in a trivial and

tedious fashion (p. 60Y.
This seems to be consistent with, though somewtltae retrongly worded than, Aristotle’s own
view of Heraclitus. G. S. Kirk has suggested thaistatle ‘seems entirely to misrepresent the
opposite doctrine, or at any rate to subject & tind of criticism which is really irrelevant ta’i
For, in Kirk's view, Heraclitus’ concept of ‘the m&@’ is not synonymous with ‘identical’ ([20], p.
19). This may or may not be the case, although likely that Heraclitus had a more nuanced view
of the matter. But it is not a significant issue ragards the LNC, as Laurence R. Horn has
suggested it is in his ‘Contradiction’ in SEP [3@gcause whether Aristotle correctly regards
Heraclitus on this in particular, he is neverthelgsstified in viewing him as one who does not
share an understanding of contradiction that issisbent with his own. For whether Heraclitus
maintains that p = ~p, or had in mind some findimiision that is not explicit in his fragments, he
seems certainly to have maintained, as Hegel th@nght, that p ~p. And, for Aristotle, that
position is the real problem with Heraclitus. Fothie most fundamental alternatives are motion and
immobility, rather than one and many, as regardapteasis and apophasis, and if it is the case that,
as Plato maintains in Theatetus, ‘if all things amemotion, every answer to any question
whatsoever is equally correct’ (183a—with which Aristotle seems to agree when he Syl
things are in motion, nothing will be true; evelipth will be false. But it has been shown (Met.
4.7.1012a, 24-57?) that this is impossible’—, thentadiction is, for Aristotle, an instance of such
lack of permanence, and, as he sees it, the probigmallowing inconsistency of the form p ~p,
then, is that, as he puts it in Met. 4.7.1012a524—seems... to make everything true.” And that is
perhaps the earliest expression of something likatwomes to be known as the ECQ. It would be
saying too much to affirm that this is in fact assgon that Aristotle held; for it is presentedtet.
4 as something that eoike, or seems, to be the Easmay have suspected that tolerance of (some)
contradiction would be explosive; but he did neacly endorse that view.

The LNC is important for Aristotle’s logic, but @oes not necessitate adherence to ECQ.
However, commitment to both runs deep in analytitosophy. William Stanley Jevons’ comment
in his Elementary Lessons in Logic (London: Macanilland Co., 1957 [1870]) expresses a
somewhat weaker perspective than what becomesaiignaccepted in analytic philosophy. What
he says is, in fact, quite in accord with Aristo#e he sees it,

It is the very nature of existence that a thingncdrbe otherwise than it is; and it may

be safely said that all fallacy and error ariserfranwittingly reasoning in a way

inconsistent with this law. All statements or ieces taken which imply a

combination of contradictory qualities must be talkes impossible and false, and the

breaking of this law is the mark of their beingsia(118; italics mine).
But it is this sort of perspective that is nevelde the source of the modern ECQ notion. By the
time of Russell and Frege, ECQ becomes a philosaptiogma for analytic thought, and, thus, the
source for the kind of inconsistency intolerancehaf form indicated by Barnes above. Many such
examples could be cited. One figure who has unduolypiplayed a leading role in promoting it is
W. V. Quine. Speaking to the suggestion that wgtethe law of non-contradiction and so accept
an occasional sentence and its negation both @s Quine says ‘[m]y view of this dialogue is that
neither party knows what he is talking about. Thegk they are talking about negation, ‘~’, ‘not;’
but surely the notation ceased to be recognizable @egation when they took to regarding some
conjunctions of the form p ~p as true, and stopegarding such sentences as implying all others.
Here, evidently, is the deviant logician’s predieah when he tries to deny the doctrine he only
changes the subject’ (in ‘Deviant Logics’ chapteoféhis Philosophy of Logic [Prentice Hall:
1970], p. 81). For Quine, and many others, intoleeaof inconsistency, especially contradiction, is
23



a cardinal philosophical dogma. That, as we notsave, is derived in large part from Aristotle’s
own view of the LNC.

The two Orthodox beliefs mentioned above are ircgsaof contradiction; thus, they violate
the LNC. But there are two types of contradictiomoagst writers in the Orthodox tradition. Most
writers have held these beliefs in such a way ithainsistent predicates are affirmed of the same
subject. Others, most importantly Pseudo-Dionydnagh affirm and deny inconsistent predicates
with regard to the same subject. The first typecaftradiction takes the form p ~p, where the
contention is that this proposition is true. Thieottype is of the form ((p ~p) (~p ~~p)). Thus,
Pseudo-Dionysius maintains that God is one ancethrel denies that God is one and three. This
Pseudo-Dionysian form, though enormously (albeitimies confusingly) influential is not the
conciliar, and, thus, technically Orthodox positidimat is the simpler proposition that God is both
one and three. In the terminology of the coungiks (Nicea 325 and Constantinople 381) Father,
Son and Holy Spirit are homoousios, which is takemmean that God is mia ousia kai treis
hypostaseis, one essence and three persons (afotatalized at Constantinople in 553). This is
the form the contradiction takes in the PGT. Inttee Six: Contradiction’ (pp. 106—-23), we find
Florensky assuming the paraconsistent logic of @l thought, but also trying to justify it. For if
the LNC is true in the sense that isolated conttamhs are never to be tolerated, then the Orthodox
theory of God is false; for the logic supportingvituld be faulty.

We have just said that it is a paraconsistent ltdtat produces the Orthodox theory of God.
That may not be obvious. What would that kind @fitdook like in this situation? The logic behind
the Orthodox theory may be summarized as followst Bf all, it is a theory of simultaneous unity
and distinction in God, namely the contention tGatd is both one and three. According to that
theory, God is one essence in three persons. lestaChristian thought, this took the form of
triadic ‘subordinationism.” The most notorious foroh that view was Irenaeus of Lyons’ ‘two
hands’ theory. During the Arian crisis of the fdurtentury, Athanasius of Alexandria and the
Cappadocian Fathers successfully argued for adnaew that included the concept of co-equality.
However, experience of divine behavior (especially instance such as the baptism of Christ
[theophany], e.g.), which had formed an integrat p&its Trinitarian theory, indicated that these
either one God or three gods. Hence, Orthodox yheas not consistent with all of its experience.
So in terms of the formulation of its theory of Godt everything about experience was inferred.
And viable options—monarchianism, arianism, pnewmachianism (or ‘macedonianism’),
tritheism?® e.g.—any one of which would have been a sensitflrénce according to the LNC,
were rejected. Therefore, the inferential methogglosed was paraconsistent. Florensky formally
justifies this sort of paraconsistency in rejectthg reductio. And in doing so, he formalizes the
dialtheism of Orthodox thought. In writing the PGHlprensky was influenced by Jevons (and
many others). This is explicit in the text of ‘GmetMethodology of the Historical Critique’ (PGT,
pp. 384-89), where Jevons is twice (PGT, p. 3848) 3fioted and mentioned by name. Much
earlier in the PGT, in ‘Letter Six: Contradictiofioc. cit.), the reader is referred to Jevons (agnon
several other logicians—Poretsky, Peano, Schrdgiessell, Couturat, etc.) in two notes. But the
LNC is not a logical dogma for him, as it is fovdas and others. Rather tolerance of inconsistency
means, very explicitly, tolerance oporusopeune (pro€voryecteye) orantunomus (an€nomeya),
‘contradiction’ or ‘antinomy** What he has in mind in particular is propositi@ishe form p ~p,
which is what he speaks of as thecantreya P (cf. PGT, 112-3). He justifies embracing éaist
some) contradictions on his rejection of the reidudiis analysis of the reductio shows that (what
we now call) classical logic is explosive. For, @cling to his analysis, p ~p is derivable using the
reductio form and a few basic replacement rulescilis p- ~p ‘the antinomy P.” Thus, P = (p ~p)
=V, where ‘P’ is a proposition with two contradicy terms (or a class whose members mutually
exclude one another), and V is the truth truth-afmer An antinomic proposition, he says, ‘contains
thesis and antithesis, so that it is inaccessthbny objection... [and] above the plane of ratiidyia
(PGT, 113). Truth is antinomic for him. But thatnist the same as saying that any contradiction is
true. He is very explicit that the antinomy P i:si@gymous with contradiction. That term and the
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meaning we can now associate with it, gives uduhest sense of what he means by ‘antinomy,’
namely speaking against. And that is essentially e would understand it here were we to
interpret it in a strictly etymological manner. Rarthat sense, antinomy means ‘against (the) law’
(from anti and nomos). Lexically, we find ‘conflicf laws’ and ‘contradiction between laws’
(LSJ). In a philosophical context, it is naturaluaderstand ‘law’ in terms of the ‘laws of thought,
specifically the LNC.

Some writers have been hesitant to affirm thishignPavel Florensky: A Metaphysics of
Love, for example, Robert Slesinski says that ‘tieguirements of conceptual clarity and
terminological rigor demand that he be faulted licg poetic license and propensity for literary
flourish,” specifically as regards his synonymowse wf the terms antinomy and contradiction. For
they ‘denote different things,” Slesinki assertand should not be confused.” In his view,
“antinomy” would have been the better, more propatlanced choice, even though it connotes the
idea of contradiction’ (p. 147). In addition to sgang of it as a contradiction, the OED defines
‘antinomy’ as a ‘paradox.’ ‘Paradox’ comes from gand doxa. The preposition para here (as in
the term paraconsistent) takes the meaning ‘contadror ‘against.” The term doxa from dokeo,
most likely means ‘expectation.’ It is commonly ¢éakto mean ‘opinion,” which is not wholly
inaccurate. But a paradox is not what it is becaisaisalignment with opinion per se. It seems,
rather, to be a matter of expectation. Something gradox (Zeno’s Achilles’ paradox, e.g. See
Phys. 4.9.239b14-29) because it does not (seerb¢ twonsistent with expectation. Indeed, one
expects the quicker runner to overtake the slower. 8ut this meaning for ‘antinomy’ does not
give us a more accurate definition. Since it if@atmore epistemological, it may even complicate
matters. And, in any case, an antinomy, as we hsedrm, is not merely something that goes
against expectation. The OED gives a rather diffeneeaning for ‘paradox'—‘a seemingly absurd
or self-contradictory statement or proposition timaty in fact be true.” That is the way the term is
commonly used, and it also has the merit of beb@uaspeaking rather than thinking. But the only
significant nuances here are the qualificationsrsi@gly’ and ‘may in fact be true.” And those are
gualifications Florensky is not making. Nor areytlensistent with Orthodox dogmas. The term
dogma also derives from dokeo. The lexical meanirighport for dogma is that of ‘a resolution’ or
‘decree.” And concerning truth in particular, thenitarian and Christological dogmas of Orthodox
thought are, thus, reckoned to be true, in spiteahef obvious inconsistencies. They are not
maintained as paradoxes; nor (therefore) are thk/tb be antinomies in the sense indicated by the
OED. For Florensky, the antinomy P is robust. laisontradiction. Moreover, as he reads it, the
Trinitarian and Christological dogmas are too. Bdty would he want to assert this? Does that
claim not implicate falsity? This seems to be SiIski's concern. For, speaking of the dogmas as
contradictions seems to hyperbolize the indigenoasnsistency. For insofar as ‘Christ is God,’
then it follows that ‘Christ is not a man.’ But ofar as ‘Christ is a man,’ then it follows that '@t
is not God.” And, similarly, insofar as ‘God is gnthen it follows that ‘God is not three.” But
insofar as ‘God is three,’ then it follows that ‘Gis not one.” And, furthermore, insofar as ‘All me
are mortal’ and ‘Christ is a man,” then ‘Christnieortal.” But insofar as ‘No God is mortal’ and
‘Christ is God’, then ‘Christ is not mortal.” Anddm this it follows both that ‘All men are mortal’
and ‘At least one man is not mortal’ and ‘No Godmsrtal’ and ‘At least one God is mortal.’
However, this is not hyperbole; it is clarity. Mokeer, the dogmas are of the form P = (p ~p) = V.
In other words, P = ‘Christ is God’ and ‘Christigan;’ and P = ‘God is one’ and ‘God is three.’
And, P ="All men are mortal’ and ‘At least one mamot mortal;” and P = ‘No God is mortal’ and
‘At least one God is mortal.’

In terms of the language of contradiction, howeWdorensky tends to favor Kantian and
Hegelian terminology rather than the Aristoteliamd a(later) Orthodox use of kataphasis and
apophasis. The antinomy P, as he puts it, is coatbokthe ‘thesis p’ and the ‘antithesis ~p.” P is
true if it cannot be shown that the thesis andilzggis are false. In other words, if it can be smow
that thesis p and antithesis ~p are false congiatieen P is not true. If it is a bona fide
contradiction, then it is true. He borrows the téamtinomy’ from Kant’'s use of it in book two,
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chapter two of the second division of the firsttiQtie (esp. A427/B455 ff.), crediting him for its
‘very late origin.*® For the origin of the concept, he turns to Hetasli And his reading of
Heraclitus is consistent with Aristotle’s. He finttém to be a proponent of the opposition of
kataphasis and apophasis; but, for him, this méaatsHeraclitus is a champion of the concept of
truth as contradiction, and (as Russell does inMisticism and Logic’) presents several of the
fragments of Heraclitus to show this. He also nm#iseveral other figures who, in his view, were
proponents of antinomy. This begins what amounts general (and sometimes effusive) summary
of the history of philosophy and Orthodox thoughtitapertains to antinomy. After Heraclitus, he
makes brief reference to the Eleatics (XenophaResmenides, Zeno, Melissfs Plato and
Nicholas of Cusa’s coincidentia oppositorum; andnthmerely names Hegel, Fichte, Schelling,
Renouvier and the ‘pragmatists’ (with reference arevious note [77] on Pascal’'s wager in which
he cites numerous texts of and on pragmatic phlogpo Next he turns to Job as a scriptural
example of antinomy. In that paragraph, he alsateslthe concept of antinomy with the concept of
mystery (taina) and the act of silence (molchanilie) adds that

The mysteries of religion are not secrets that onest not reveal. They are...

inexpressible, unutterable, indescribable expedesnwhich cannot be put into words

except in the form of contradictions... (PGT, p.117).

And so the next important proponent of antinomyrentions is Orthodox dogma, which he
contrasts with heresy. In his view, whereas dogsnantinomic, heresy chooses sides, either the
thesis p or the antithesis ~p. In this way, heissgtional, but false. Orthodox rationality, howeyv
acquires the truth by means of a kind of rationahlity. Earlier in the chapter (cf. PGT, p. 109),
he says that o podvige rassudka est’ vera, ‘thevigoof reason is belief/faith’. The term podvig
indicates a bold feat or great deed; it is commardgd in Orthodox thought to designate ascetic
and spiritual practices. In his The Path to SabratiA Manual of Spiritual Transformatidh,the
prominent Russian spiritual writer, Theophan thel&se, speaks of podvig as consisting of ‘self-
opposition and self-forcing’ (p. 208). Here Florkeysises it because, in his view, antinomy is vne-
rassudochnogo, ‘extra-rational’, (rather than ol or non-rational). The podvig very, ‘podvig of
belief/faith’, as he also calls it (cf. ibid.), ke method of attaining truth beyond the LNC. Ig th
podvig of which Theophan speaks, one forces onégeatihgage in exercises such as fasting and
alms giving or confession and communion. Suchtmes are thought of as spiritual exercises.
From Florensky's perspective, belief/faith is thmdamental podvig, the most elemental spiritual
exercise. It is a difficult feat, and comes to stirirgy along the lines of what Paul has in mind when
he speaks oth logiken latreia, ‘rational worship,” and of being metaploousth & anakaiwsei tou
noos ¢mon), ‘transformed by the renewing of your mind’ (Rb2.1, 2).

From Florensky’s perspective, and here he is vaughmn tune with the logic of Orthodox
thought, contradictions are eliminated not by disjive reasoning but by conjunctive reasoning.
Rather than either kataphasis or apophasis beugy and the other one being false, Florensky
promotes the idea that, concerning the tajny religiysteries of religion,” the podvig of both-and
logic, of believing in spite of opposition, achieveoherence supra-rationally. This is apparently
what he finds in the authors he mentions. And, iassindicated in the brief comments about Plato, a
kind of cel'nogo rassudka, which Jakim rendersimiggral rationality’ (PGT, p. 116} The term
airesis, from which we get the English ‘heresy’ddhe Russian eres’), has the lexical meanings of
‘conquering,’ ‘taking for oneself’ and ‘choosingjt can, of course, also designate a ‘sect’). These
meanings have one main thing in common. For comggetaking and choosing each has to do
with something, something that is part of othemgsi If there is something called ‘integral
rationality,” then, in Florensky's mind, there is@a heretical rationality, a form of reasoningtth
opts for one part or another, either p or ~p. Big necessary to keep in mind, in spite of fulsome
comments such as ‘contradictions are in everythfR@T, 116), that integral reasoning, since it is
tolerant of inconsistency, is not explosive. It niey/the case that contradiction is the hallmark of
truth, but that does not mean that just any cordtiad turns out to be true. Spinoza’s pantheism is
an example.
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Thus, there are no grounds for showing that Fldems as unavoidably committed to the
truth of the contradiction ‘Pavel is his own daddgr example, as to something like ‘God is both
one and three.’ Integral reasoning does not imbpd truth of just any contradiction. For some
contradictions are intuitively intolerable. Theyawe might say, prima facie false. Claiming that a
man is his own daddy immediately smacks of incommgneibility and error. And other
contradictions are equally erroneous, though permap as obvious. Consider, for example, ‘The
universe is both geocentric and heliocentric’ a@dé of the five solids is a one-dimensional figure
known as the round-square or dodecahedron.” WheRmeel is his own daddy’ is intuitively
intolerable, these latter two seem to require spraeexistent knowledge. But they are just as false.
Provided we have a fair understanding of astronanty geometry, we can quickly determine that.
These two types of contradictions are absurd alsifigble. A third category consists of counter-
intuitive claims—such as the Liar (or Epimenidegydlox, the Chalcedonian definition or the
Hilbert Hotel Paradox (where it is true that theehas both full and has vacancies)—that seem to
be true. If such claims are accepted as being sistamt but true, then they are contradictory in a
manner quite distinct from the above two types aftadictions. That difference consists in the
uncovering of mystery. Intolerable contradictioabgurd and falsifiable claims) are not able to do
that. It is this sort of tolerable contradiction-tagral instances of LNC violation—that interests
Florensky. By way of concluding the chapter we hiagen discussing, he lists eleven of them. Each
concerns Orthodox belief and practice. The top awe the ones we have already mentioned,
namely the Orthodox doctrines of God and JesussCHiine others we do not need to rehearse here.
We must only underscore that the list is compodecbotradictions that are relevant to Orthodox
belief and practice. The first two are the coreGothodox thought. There is a unique feature to
these contradictions, which is especially expiicithese first two examples. That feature concerns
an analytical criterion of integral contradictiomhich we may call the principle of simultaneous
union and distinction. For that gives a more reafisense of what sort of mystery is the subject of
accepted instances of inconsistency in Orthodoxgho

A true contradiction is a mystery. This is the eliince between false and true
contradictions. The distinct characteristic of naygtis the difficulty one experiences in trying to
understand and explain it either as true or falsialse contradiction, however, can be either known
or shown to be so quite easily and conclusively.niibigating factors remain. The claim ‘Pavel is
his own daddy’ is not difficult to understand omp&in; we understand (and could explain) that it is
erroneous. The truth-value of something like ‘Gedaoth one and three’ is similarly determinable
in that it is not demonstrably false. Why? To anstis, we must introduce a distinction. For in
Orthodox thought metaphysics is not just a mattdreing per se, as is the proposition about Pavel,
it is rather about two classes of being. On the loanad, there is created being; and, on the other,
there is uncreated being. In general, in Orthothmxught the LNC applies to created being, but not
to uncreated being. However, there are indicatiorige thought of the Eastern Fathers that it is no
applicable in created being. One obvious exampieilas in form to ‘married bachelor,’ is the
Orthodox belief in Mary as Virgin Mother; the mastident and universally acknowledged instance
where it is not wholly applicable, though, is iretimcarnation. Back to the main point, though, the
claim ‘God is both one and three’ is not absurdemonstrably false because the subject, according
to Orthodox thought, is uncreated.

So, what is the inference mechanism that allowsnadtion of inconsistency in isolation?
Florensky gestures toward mystery. Not just anyterysthough. The mystery Florensky sees as
distinguishing a true contradiction from its falsgusins induces silence; it gets one to the pdint o
being speechless. Not just speechless. Lack otkpseinderstood in terms of prayer and worship,
and in terms of ineffability. Moreover, that sort mystery must be akin to hope. But again,
Florensky has a particular kind of hope in mindeTdnly hope that matters is his concern. If
inconsistency is to be tolerated in isolation, thiemust provide hope in the face of death. The
source of that hope must be love that is victoriousr the enemy of being: death. Thus, measuring
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mystery in Orthodox thought requires not just catievaluation of the logic of propositions; but
also, and most essentially, it requires love.
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Abstract:

It is clamed hereby that, against a current view of logia theory of consequence, opposition i
basic logical concept that can be used to defimseguence itself. This requires some subste
changes in the underlying framework, including: @en-Fregeansemantics of questions a
answers, instead of the usual t-conditional semantics; an extension of oppositisraaelatior
between any structured objects; a definition ofagifions in terms of basic negation. Objecti
to this claim will be reviewe.
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This paper results from a talk given during then1&torld Congress of Logic, Methodolor
and Philosophy of Science @Ncy, July 1-26, 2011). | am grateful to Victor Gorbatov and &ka
Nevdobenko for helpful questions about its cor.

1. Introduction

The paper wants to do justice to the central coution of opposition to the way meaning
currently formed and conveyed. For this purposeutetell some words about the meaning
“meaning” while turning to the very content of oggmn, from Aristotle’s works to a genel
theory between logic, ontology, and alge

1.1. Opposition and Meaning

Meaning has to do with information, and informatisnrot a read-made collection of
related objects. Moreover, existence does not deebe so a crucial property of an object o
information has more to do with how people interaith each other. Theses precisions may he
bring some light upon the pbsophical background of our logic of opposition,endthe centre
concept of “truth” has to be treated very cautipusl an intersubjective sense of accef
information.

That a formal semantics equally applies to differestegories of things like irviduals,
concept or sentences entails that ot-called “logic” of opposition lies between formaltology
and algebra. However, it can belled a theory of meaning safelgsofar as it relies upon al
guestions and answers liable to present sometls a relevant information beyond the sole cas
sentences. To put it in other words, the followsggnantics depis from the realis-minded notion
of truth by relating meaning to the way in whichygmece of information is given about a putat
object. The more objects there are in a given local onigltige more questions are to be aske
order to make order between them. Borrowing froem@oodmanian parlance [6], there are se\
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ways of making worlds and, correspondingly, one #mel same object can have a different
meaning-in-a-model (a local ontology) accordinghe number of properties it is provided with.

That it existsis a thing; but another thing is that, accordingus, existence is neither a
necessary nor a sufficient condition to say anghimeaningful about it. Therefore, one and the
same object can belong to different worlds (or ni&)dence different properties are assigned to it
or, better, different perspectives are entertatnetiake a description of it. To push the line farth
let us say that the so-called “actual” world is axamal lexical field, i.e. a proper set of overlapgp
sets of information; each element of this commonladvoan (and, indeed, does often) belong to
different such subsets that are to be compared ‘pitssible worlds”, i.e. different perspectives
(lexical fields) from which they are entertainedvatuable pieces of information.

1.2. Plan of Work

The theory of opposition is investigated and reéedsin the present talk. This will be made
in two main steps, defensive and constructive iin.t(l) Against a widespread opinion, it is argued
that such a theory is not just an old-fashioneddggf Aristotle’s traditional logic that would hav
definitely failed because of the problemexdstential import(2) Beyond the current view that logic
is a theory of consequence, it is suggested thabgipon is a more basic relation encompassing
Tarski’s consequence as a particular case of oppos(3) Objections to this counterintuitive view
of opposition will be reviewed and lead to a mor@adical view of the logical discipline: the aim
of logic is not so much preserving truth than espireg structured differences.

Logic as a theory of difference will be defendedd®ws.

(1) According to Aristotle’s logical legacy [1], ¢he are four kinds of logical opposition
between universal and particular propositiomsntrariety, contradiction subcontrariety and
subalternation

After defining these, attention will be paid fingpon the so-called problem of existential
import; the logical square of opposition is saidb® invalidated once the predications are about
empty terms, leading to a radical depreciationhef theory of opposition because of its allegedly
limited application and dependence upon some posgdions of traditional logic. Against this
definite view, it is shown that existential impaldes not invalidate the logical square under some
alternative formalization of the propositions [4].

(2) Then the concept of opposition is abstractednfits historical context and developed
into a set-theoretical approach [14,15,16]. Firsblyposition is given as a binarglation between
structured objectsSecondly, a correlated theory of opposites depigipositions as a relation
between a relatum and its opposite. Thirdly, a Rmegean semantics leads to a Boolean calculus of
oppositesQuestion-Answer Semanti@isereafterQAS), where the logical value of any structured
proposition is an ordered set of answers to coomdipg questions. In the case of logical
oppositions, the meaning of structured propositisrafforded by questions about thdisjunctive
normal form A Boolean algebra of the classical oppositionto¥es from it and matches with
Piaget’s INRC Group [12]. Fourthly, the crucialeafnegationaccounts for the oppositional roots
of logical consequence, and its oppositional natargustified by claiming that subalternation
proceeds as a double mixed negation.

(3) Finally, a number of objections will be addesssabout this revisited theory of
opposition. These can be summed up by the followuregstions:

(a) Can opposition be something else than a relasfancompatibility? (c) Isn’t subalternation a
restrictedly standard view of logical consequen@®?Can one set up a proper calculus with the
opposite-forming operators?

A way to reply to this set of objections requiresadternative view of logic: not a theory of
truth-preserving consequence, but a theory of miffee-forming negation. A way to uphold this
trend within QAS requires the epistemological primacy mégationupon truth. The variety of
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logical negations must be distinguished from théque operator oidenial for every opposite
relation between structured objects.

2. TheHistorical Background of Opposition

Two reasons may be advocated at the least to dietvihte theory of opposition is on a par
with Aristotle’s logical works. For one thing, tfamous “square of opposition” is currently
assigned to the philosopher's name, although it been argued elsewhere (e.g. in [14]) why
Aristotle never mentioned any such figure in higi¢dal writings. On the other hand, each of the
well-known relations of opposition finds its rodts Aristotle’s texts, too. This is not the whole
story, however, in the sense that a properly lddgloeory of opposition can be displayed without
resorting to traditional logic. In this respecftpamal device can be used to set up a Boolean edgeb
of opposition which doesn't take into account attyeo information than logical values.

Let us return to the historical background of ledioppositions, however, in order to see more
clearly how an algebraic logic of oppositions canfteely abstracted from the Aristotelian theory
of quantified propositions while embracing it akdiger.

2.1. Definitions

Aristotelian oppositions are characterized by samoastraints upon the truth-values of
related propositiona andb.

Proposition 1
a andb arecontraryto each other iff they cannot breie together.

Proposition 2
a andb arecontradictoryto each other iff they cannot bele together and cannot i@setogether.

Proposition 3
a andb aresubcontraryto each other iff they cannot fesetogether.

Proposition 4
b is subalternto a iff b cannot be false whenevais true.

A number of questions arise from this preliminarsegentation, including the three
following ones. First: why does one deal with l@jioppositions in the form of a square, i.e. why
should one stick to four logical relations among #ix edges (four straight lines and two
diagonals)? Next: does it make sense to talk abhutontrariety and subalternation within a theory
of oppositior? Aristotle depicted the former in terms of “verlogpositions” (see e.g. [3], p. 416)
while ignoring the latter as an opposition altogethafter all. Last, but not least: what of non-
classical negations with respect to the theory ppositions? While Aristotle clearly linked
opposition and negation through the so-called lafvsion-contradiction(a proposition and its
negation cannot be true together) axtluded middlg€a proposition and its negation cannot be
false together), contradiction is the only kind agiposition that relates to negation from this
classical (bivalent) perspective.

Another focus is in order before answering thesestijans in the sequel, namely, one of the logical
problems that led to the historical fall of thedheof opposition.

2.2. Existential Import
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According to the so-called problem existential importthe logical square of opposition is
made invalid by a standard, truth-functional serigantince propositions refer to empty names, i.e.
dummy individuals that don't exist (like “the presding of France”, “griffins”, and the like). Ifcs
then its applicability is restricted to non-emptgaels and thereby weakens the scientific relevance
of a logical theory of opposition. Such a semadiificulty has to do with the way truth-values are
assigned to propositions, since a predication“ltkes P” assumes for its truth that S be instaatat
by at least one individuaksay).

A modern formal translation of Aristotle’s traditial logic turns predications into quantified
propositions like “(.x)(SK) ... PK))”, where the blanks are to be filled by quantsigeither
universal or existential) and logical connectiveghler conditional or conjunction). Except for the
ambiguous case of singular propositions, the rasudt clear correspondence between traditional
and modern formulas.

Proposition 5

Formulas from traditional logic can be translateadmodern first-order logic as follows.
(A) Universal affirmative: “Every S is P=:(0x)(Sx 0 Px); (E) Universal negative: “Every S is not
P” == (Ox)(Sx O [Px); (1) Particular affirmative: “Some S is P=([X)(Sx O Px); (O) Particular
negative: “Some S is not P= ([X)(Sx [ [Px).

Let us consider the sentence “Some griffins ar@”ni¢he truth-value of this particular
affirmative relies upon whether there is some gritfhich happens to be nice. But there cannot be
some such creature, for no griffin exists at aktnele the first conjunctXds made false, and so is
the entire conjunctive proposition. Let us write\fl) = F the case that the I-proposition is false.
This entails that its contradictory, i.e. the cepending universal affirmative, is true, according
the definition of contradictories just given abovéE) = T. This sounds intuitively right, since no
griffin could be nice once no such creature exiBtg.the tricky point is about its subaltern, tlee
related particular negative to the effect that s@mgin is not nice. Such a proposition cannot be
true whenever no griffin exists, so thé®) = F. The whole set of logical oppositions is thusdds
with their aforementioned definitions, as witnesdeyl the following invalid square and its
troublesome relation (in bold face).

V(A)=F V(E) :.F

vi)=T WO)=T

A number of replies have been proposed to setike globlem, namely: restricting the
existential import of propositions; discarding th&®rmal modern interpretation; invalidating the
square as it stands, otherwise. Our own solutionldveonsist in changing the formalization of
particulars, as argued in a recent paper (seeipd@ nutshell, our point is that the contradicterof
universals should not be rendered in the form as$temtial propositions whose truth-conditions
require the existence of their subject-term. Whateke explanatory value of this formal reply may
be, it helps to save the square and enhancesattific value within the realm of logic.

Once the square of quantified propositions is restowe can push the line further by
abstracting from the category of sentences Aristoths strictly concerned with. Logical values are
the essential information required to define lobmapositions, indeed, and any sort of meaningful
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object is included in our discussion. But to dastually requires another formal semantics than the
truth-conditional one.

3. A formal theory of opposition

The subsequent formal semantics makes a primatinatisn between oppositions and
opposites, before defining their features by medriBoolean bitstrings. Just as Tarski suggested an
abstract view of consequence as either a relatatwden sets of formulas or an operator [20,21],
the same treatment will be reserved to the logioatept of opposition.

3.1. Opposition asa relation

It is taken to be granted that opposition processla relation between objects, irrespective
of how many and what these are exactly. Although rtiainstream theory of opposition usually
refers to the binary relation between propositi@sse.g. in [14]), it will be argued in the follavg
that our proposed semantics needn’'t apply to pitpos and equally applies to individuals,
concepts, or whatever does make sense by meargueson-answer game.

Proposition 6
An opposition Op is an ordered binary relation kesw any meaningful objectsand b:
Op(ab), such that it holds iff the 2-tuple of objeetb satisfies Op.

It is worthwhile to note that Op has been restddtereby to the arity = 2, although more
than two contrary oppositions can be related td edloer satisfactorily. It is thus the case thgt e.
necessary, impossible and contingent propositiomg@ntrary to each other. Yet this is not the case
for most of the other relations like, e.g., conicamties: if a is contradictory withb and b is
contradictory withc, thena is not contradictory but, rather, identicaldoFor take “white” as an
instance of; then its contradictorip is “not-white”, and the contradictoyof the latter is “not-not-
white”, i.e. “white”, while the contrary of “whitefs “black”. We will return to these peculiarities
later on (see section 3.3).

For the time being, let us note not only that artyple of a valid relation of opposition can be
reduced to a set of 2-tuples (see [13] for a simidéionale with classical 3-ary connectives); but
also, that these relations can be constructed ghrantermediary operations within a more fine-
grained formal semantics.

3.2. Opposite as an operation

Taking the preceding example again, the conceplstéivand “black” stand into a contrary
relation. We propose in the following to investigdhe logical properties of “blacken”, that is, the
operation by means of which anything white is tdrireo something black.

Proposition 7
An opposite O is a mapping &(upon a relatuna of an opposition, such that it turns it into
the second relatutmof the given opposition: Op(O(@)) = Op(@,b).

A logic of colours has already been set up by Jasfsee [8]) in the same vein, where

chromatic oppositions are displayed by a set ofl@&mwo bitstrings that is going to be explained in
the following semantics.

35



3.3. An algebraic semanticsfor oppositions and opposites

Our formal semantics has a twofold purpose: tordffo formal theory of meaning for any
sort of objects from mere individuals to usual sanes; to set up this semantics with the help of
Boolean algebra. While it ia locus classicuso say that only sentences make properly sense by
their truth-conditions, the following leads to a ma@omprehensive “non-Fregean” semantics that
characterizes the sense by means of questionsnamceties.

3.3.1. Question-Answer Semantics

A special attention is paid to the way in whichoimhation is conveyed about an individual,
concept, or sentence; indeed, how they are depimtesbme of their properties may have a deep
influence on their general meaning. This leads qoestion-dependent view of meaning, where the
value of any given information relies upon the saift properties put into focus.

Our Question-Answer Semantics (hereaf@AS) resorts to a non-Fregean theory of sense
and reference, assuming that no reference is b-¥altie. By doing sSoQAS is on a par with
Roman Suszko’s critics of the so-called “FregeainAX in [19].

Proposition 8

Themeaningof any objecta is determined by its senaed its referencesensebeing a finite
ordered seQ(a) = (q1(a),...gn(@)) of n questionabouta (wheren = 1) andreferencebeing the set
A(a) =(a(a),...an(a)) of corresponding@nswers

The standard, truth-conditional semantics can béeeisled as a special case of our
guestion-answer framework, by using the words “tared “false” as the metalinguistic predicates
of specific questions among other ones. By contrast non-standard semantics results in a
calculus of logical values while going beyond tmerpinent case of “truth-values”.

3.3.2. Boolean algebra of oppositions

Given thatm sorts of answers can be givenrtguestions, there ard" possible values for
eacha. For instance, asking= 3 questions abow and havingn = 2 available answers yields a set
of m" = 2° = 8 logical values includiné\(a) = 111, 110, ... until 000. The number of such logical
values is relative to the formal ontology within ialna is presented; that is, it depends upon how
many data are needed in order to be able to indteh, i.e. to make it logically different from any
other object in a given set. In a nutshellis a sufficient amount of questions #f(a) # A(b),
assuming that these questions can characterizhiagyneaningful by a finite set of properties (i.e.
the semantic predicates of a question). The peargerases of vague predicates and ensuing
paradoxes should lead to a Boolean counterparhfofite-valued matrices; but they won't be
considered in the present paper.

It is worthwhile to note that the objects are noiviided with asingle value like “true” or
“false” in QAS; rather, their reference amounts to an orderedbamation of singlesub-valueghat
stand for each of the answers. We stick to the &ovolalues 1 and 0 in the sequel, winerel is a
yes-answer andh = 0 a no-answer, while pointing out that a questiaewer game needn’t be
confined into such binary answers. Let us call byitstring any such structured string of ordered
answers; in the case of a Boolean algebra, eaclvadub of a string takes either 1 or O and is
thereby reminiscent of logical bivalence. At thensatime, them possible values of an object go
largely beyond two cases whenewer- 1 and result in something analogous with a maalyed
calculus of Boolean bistrings.

A calculus of logical oppositions is made posshiytenaking use of bitwise operations.
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Proposition 9

N andu are the operations afiee andjoin upon values 1 and 0, such that 1 > 0. Tl
XNy = maxx.y);

XUy = min(x,y).

The Aristotelian relations can be rendered algebiy by asking questions about 1
compossibility of truthvalues between any o propositionsa andb. Assuming that every classic
(bivalent) proposition a can be translated by a disjunctive normal forA(a) =
(a1(a),a2(a),a3(a),a4(a)), to characterize such a propositional oppositietwbena andb amounts to
a questioning abouheir various compossibilities amoin = 4 possible cases, nhamely: wheta
andb can be true together; whetta can be true whil® is false; whethea can be false whilb is
true; whether andb can be false togethe
More generally, oppositions gceyond the sole logical category of propositions anel to be
defined in common terms of compossible - or noanswers for their arbitrary objeca,b,
irrespective of the sorts of questions to be asiwEuit then

Proposition 10
Opposition Op4,b) is a set O {CT,CD,SCT,SB} of relations to be define

10.1 by the logical values(a) andA(b) of any two objects andb such that, for ani™ question of
the same questiomrswer game, these stand into a relatiol

contrariety CT4,b) iff Oa:a(@=1=a(b)=0
contradiction CD4,b) iff Oa:a(@=1< a(b)=0
subcontrariety SCHE(b) iff Oa:a(@=0=a(b)=1
subalternation SB(b) iff Oa:a(@=1=a()=1

10.2. by the Booleans operations of meet and join, twggetvith the logical viues oftautology T
(only yes-anwers) anahtilogy L (only no-answers):

contrariety CT4,b) iff A@ NAMb)=_LandA(@ UAM®) = T
contradiction CD4,b) iff A@ NAMb) =1L andA(@ UAMb) = T
subcontrariety SCHE(b) iff A@ NAMD)# L andA(@ UAD) =T
subalternation SB(b) iff A(a) N A(b) =A(a) andA(a) U A(b) = A(b)

Two notes are in order, in connection with the abdefinitions of oppositior
On the one hand, a minimalimbe of questions is required to preserve the relatafnsontrariey
and subcontrariety between any objea, b.

Proof. Leti < 3, e.gi =2 ori = 1. Suppose théA(a) = 10. If A(b) = 00, then Ogb,a) = SB(,a); if
A(b) =01, then O,b) = CD(a,b); if A(b) = 11, then OH,b) = SB(@,b). No other relation occul
whenevei = 2, anda fortiori, withi < 2. [

The case where = 1 corresponds to the usual tr-functional semantics where eg
proposition is given a unique value or True) and O (for False), and this is the reasby McCall
rightly claimed in [10] thaho other operator than a contradic-forming one can be devised ir
On the other hand, the above definitions betrayea difference betweesubalternation (in
symbols: SB) and the other relations: not only ddes former not hold whela and b are
interchanged, since SB is notsymmetricalrelation; but also, then = 4 questions used
characterize opposition are not sufficient to idgréB. Indeed, the lter holds once every give
guestion aboutr and b can be answered positively or negatively together; an additiona
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condition must be added to it, to the effect thaiven uestion cannot be answered negati
aboutb once answered positively abca. By omitting this further constraint, the result is a m
relation of noneontradiction orindependencésee [2]) with respect to which <alternation is a
subcase.

Proposition 11
Op(@ab) is a relation ofndependenc IND iff:
IND(a,b) iff A@ NA®MO# L andA(@ UAD) % T

It may be replied that SB is not a relation of ogipon at all, in the light of the precedil
difficulty. For example, Demey & Smessaert arguefbl that the Aristotelian square is a comg
gathering of two different sts of relation from two separate ques-answer games, name
opposition Opd,b), and implication Imga,b). While Imp can be equated with the Tarskian rete
of consequence Cn, we argue that subalternatiomeambedded into the unique ques-answer
game defining logical oppositions (see section.8B¥)doing so, consequence is made a partic
case of opposition in the sense that its very defim calls for the relation Op. More precise
subalternation is formed by a kind double negationin accordance with our structuralist view
meaning as a synchronic set of different objeetsi$ see how negation takes in our algebraic
of opposition.

3.3.3. Opposites asnegations

As an alternative to the systematic treatment tjinosequent calct (e.g. in [11]), Piaget
paved the way to a general theory of negation kypgsing in [12] a <-called theory of
reversibilityand its corresponding INRC Group of gr-theoretical operations. In order to acco
for his genetic epistemology, Piaget clad that intelligent reasoning consists in transformg
structured elements with the help of a nur of basic operations such as switch and permute
A brief look at the former definitions of oppositi® (see Definition 10) shows how reversibility
on a par with our main concern.

To begin with, Piaget’s INRC Group is a set of £@ions N,R,Ctogether with a trivial
one I. Albeit restricted to the special case ofibyrpropositions of classical logic, this whole ide
can be rendered withiQAS asfollows.

Proposition 12

Let A(a) ={(ai(a),...an(a)) be an arbitrary object individuated hyjuestions, and let § be
switching operation of denial that applies to singaéluesa(a) such that 8(1= 0. Then the INRC
Group can be defined by operaticof switching and permuting upon every single vatiA(a):

Identity | (not switching, not permutin I(a) = {(a1(a),...an(a))
Inversion N (switching, not permutin N(@) = (8(au(a)),-..,8@n(a)))
Reciprocity (not switching, permutin R@) ={(an(@)),...,@(a)))
Correlation (switching, permuting C@) = (8(@an(a@)),..-,81(a)))

Each of these operations can be obtained throwgimbination of other ones. Tt

Proposition 13
INRC Group includes the following rules of iterati

|dentity I=NN=RR=CC=1
Commutation For every X,YO {I,N,R,C}, XY =YX
Idempotence For every XOO {I,N,R,C}, IX =X
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Complementarity NRC, NC=R, RC=N

While stressing the link between reversibility ahd opposit-forming operators O, let t
note the diffeence between the operationsdenial andnegation the former is applied to sing
values, whereas the latter applies to whole stradtvalues. Denial is a sort proto-negationthat
helps to form logical negations, just as Humbemstgnggested in ] by proposing to iterat
negation such that 8§ (A

Moreover, N exactly matches with a contradic-forming operator in that it proceeds
reverting any single value and thereby satisfiesdéfinition of contradiction (see Definition 1!
Nevertheless, there is no such -one correspondence bewveeach of the four operations
Piaget’s INRC Group and the four oppo-forming operators og {ct,cd,sct,sb}. Apart from th
special case M) = cd@), which opposite is constructed by R and C depenuis which logica
value these reversibility opeaas are applied to. TakirA(a) = 1000 as an example, a) = 0001=
ct(a) and C¢) = 1110=sb(a); while takin¢A(a) = 1100 entails that R} = 0011= cd(@) and Cg) =
1100= I(a).

More interestingly, negation can be characteriretivo ways through o opposite-forming
operators and, thus, in terms of opposition. Firgire than three n-trivial operators like Piaget’
ones can be devised to create opposite terra) from a; it consists in applying the operator
denial to some single values afout not all of them, the result of which is a distioa betweer
global and local negations (see [15,16]). Second, such usual-classical negations
paracompletgintuitionist) andparaconsister negations can be rendered within our logical the
of opposition. Starting from a result by Béziau [3]hiéis been shown that a logical hexagol
modal oppositions includes three sorts of logicagiations, namely: classical negation is
contradictionforming operator, whereas paracomplete and paratent negations correspond
the contrary- and subcontrafyrming operators, respectively. More generallgistinction is thus
made between extensional and intensional nega

Proposition 14

For any object:

The contradictiorforming operator cd anextensionabperator of negation such that there is ¢
oneb resulting from cd) = b.

The contrary- and subcontrafyrming operators ct and sct eintensionaloperators of negation
such that there are more thame b resulting from ct§) = b.

Proof. By Proposition 10.

A logical negation igparacomplet iff the Law of Excluded Middle (LEM) fails with it,.e. there it
a logical negation O such that LEla 0 O(a) is not tautological. LeAA(a) U A(O@)) # T the
algebraic counterpart of the statert that LEM is not tautological iQAS. If A(a) U A(O@)) z T,
thena(a) = a(0(a)) = 0 for some single valua;(a) of A(a). By definition of CTA(@) U A(b) # T
when ct@) =b. Hence LEM fails if C= ct.

A logical negation igparaconsister iff the Law d Explosion (LE) fails, i.e. there is a logic
negation O such that, for atyy a [1 O(a) does not entaib. Let SB@ [1 O(a),b) the counterpart of
LE. The failure of LE is to be proved by a countample such theA(a 0 O(a)) N A(b) # A(a [
0O(@)), i.e.A(a 0 O(@) # L. By definition of SCTA(a) N A(b) # Twhen scia) = b. Hence LE

fails if O = sct.
[ |

To sum up, the dmte launched by Slater about the meaning of Ibgiegation in [18] lec
to the construction of oppositerming operators, doing justice to the occurreat@or-classical
negations within the theory of opposition. Suchationale had been foreshadowby Piaget’s

39



INRC Group, while noting again that the latter tyde clearly distinguished from the class op of
opposite-forming operators (i.e. there is no one-ocorrespondence between the pairs {R,C} and
{ct,sb}, respectively).

4. Objections (and itsreplies)

A number of objections can be raised against ouslevienterprise, from the structuralist-
minded view of meaning to the translation of staddagics intoQAS. Let us see a sample of
these, while attempting to give sufficient replies.

4.1. Opposition is nothing but incompatibility

Aristotle claimed himself that subcontrariety is@position “only verbally”, in contrast to
the genuine instances of contrariety and contriaahicThis suggests that an Aristotelian opposition
between any two sentencasandb is synonymous withncompatibility, in the sense that both
cannot be true at once. If so, then our logicabth@f opposition should be renamed as a theory of
non-identity or, better, a theory dlfferencethat accounts for the logical connections between
different objects within a structured set of obgegossible worlds, or lexical fields).

A look at the Platonic process of “diaeresis” skoanigue for our case, however. Indeed, the
dialectic process of definition can be seen asaahdonic question-answer game where different
objects are more and more individuated by incregtie number of questions characterizing them.
Moreover, it has been seen that the operator ofabl@napplies to a single Boolean value by
switching it from 1 to O (and conversely), justthe contradiction-forming operator cd applies to
ordered values.

In a nutshell, our algebraic view of logical values structured bitstrings helps to explain
why opposition produces the meaning of differenjecots without implying their mutual
incompatibility. This also means that contradictisrthe primary opposition underlying any other
one, including the “verbal” case of subcontrariatyl even subalternation.

4.2. Consequence isnot subalter nation

That a man is baldntailsthat it is not haired, in accordance to the cagtralation between
“bald” and “haired”. Indeed, “not haired” is the ntcadictory of “haired” and, given that any
contradictory of a contrary is a subaltern, thetatictory of the contrary of “bald”, “not haired”,
stands for its subaltern.

haired bald

not bald not haired

In semi-formal words: ct(haired) bald, and cd(baldy not bald; hence cd(ct(haired))sb(haired)
= not bald. This calculus is another evidence ferftct that Piaget’s reversibility operators differ
from our opposite-forming operators, by passingofar as the latter are not commutative.

Proposition 15
Let ~ the symbol for classical negation, for paracomplete negation, and — for paracondisten
negation. Then:
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15.1 [({a) :=cd@); = (a) :=ct(@); —(@) = sct@)
15.2 subalternation results from the double mixed riegai- (a) = cd(ct(a))
15.3 the members of op are mmmutativeoperators: for any,y [ {ct,cd,sct,sb}x(y(a)) # y(x(a))
(wherex#Yy)

A proof of 15.3 can be given thanks to the intenaldehavior of the so-called non-classical
negations, where there is a one-many mapping fhenmniput value to the resulting opposite outputs
(between brackets in the sequel).

Proof. By induction upon the members of the class oppplosing-forming operators.

Let A(a) =1000. Then:

ct(a) = {0000,0100,0010,0001,0110,0011,0101}
cd(ct@)={1111,1011,1101,1110,1001,1100,1010}

cd@ =0111

ct(cd@)) =0

Therefore cd(cH)) # ct(cd@)).

(The reader is pleased to go through the entinediine proof.) |

The sole exception is the case where the itergbedator is the extensional case of contradiction,
reproducing the classical law of double negatio®AS: cd(cd@)) := ~~(@) = a. It is obviously not

so with non-classical negations, especially wite garacomplete operator that famously violates
the aforementioned inference rule: cié a.

It could be replied to all of this that subalteroatis nothing but a very restrictive
counterpart of logical consequence. Whatever thse gaay be about the crucial properties of
consequence, it is taken to be granted that outeBadreatment is on a par with the semantic view
of logical consequence &wmith-preservation Besides, the former helps to abstract from theono
of truth by claiming that any yes-answer to premiseust lead to the same answers in the
conclusion. In other words, any object occurs am@sequence whenever it confirms anything
accepted about its premises. For this very reasmmsequence, entailment, and subalternation are
equated with each other from our point of view.haligh there might be alternative views of
consequence, let us argue that Q&S should be able to account for such non-standadores by
changing the central clauses of its question-angamsre.

4.3. Thereisno calculusfor opposite-forming functions

It has been noted in the preceding section thatt mbshe opposite-forming operators
proceed as one-many mappings, that is, operatdahsome input value and several output values.
Mathematically speaking, this is a sufficient reasm establish that op is not a profuanctiont only
one-one or many-one mappings are entitled to Bedchly this name, whereas one-many mappings
do not. This is not a sufficient reason to concltitkt no calculus can be devised for a theory of
opposition and its constructive operators, howekelowing the calculus of iterated negations by
Kaneiwa [9], and by analogy with the arithmetic gtion of square root, it clearly appears tit
has a definite number of output values, i/d.= {-2,2}. In the same line, a definite number of
valuesby,...,b, can be assigned to any oppositeacduch that o@) = {b,...,b,}. This calculus
leads to a set op afultifunctions(or many-valued functions), instead of usual fiord.

Admittedly, the resulting calculus is comptead by a more complex range of possible values.
For instance, how many contraries of an increasiitfjh of bitstrings there can be should be an
increasing set of outputs ... or the null set, iredhe input value couldn’t be said to have corggari
at all. To clarify this complex situation, let wetuirn to the structured values and their set-thieate
properties.
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Proposition 16
Let Card be the symbol of cardinality. Then for aajue ofa, Card(cdé)) = 1.

Proof. By Proposition 14, every logical object cannowénabut one contradictory. Hence the
cardinality of cdg) is 1.

Proposition 17
Let m, n and y&) be the number of answers, questions, and yeseaasw the logical value d,
respectively. Then for arg; Card(ct@)) = m™® - 1.

Proof. By truncating the yes-answekga).

According to the definition of contrariety in Pragition 10, any yes-answer ta"aquestion abota
entails a corresponding no-answer for its contbarfhat is,ai(b) = §(1) = 0 whenevegr;(a) = 1. By
truncating every valuation wheega) = 1, there remains a subsetmf(a) cases with only no-
answers fora, i.e. ayi(@) = 0. Thenayi(b) = 1 or 0, which yields a maximal number of possible
valuations while excluding the special case witly@a;(a) = 1 (@ andb would be contradictories,
otherwise). As there ana" possible valuations fom sorts of answers anal questions, the non-
truncated bitstring of-y(a) elements results in a set of™Y® possible valuations minus the
aforementioned excluded case with only yes-answiasce Card(cg)) = m™® - 1. |

Example: letA(a) = 0100, withm=2,n=4, and y4) = 1. Hence:
a(a) = 1, thereforeay(ct(a)) = 8(1) = O; by truncating the latter case, there remaisstafn-y(a) =
3 cases whera,x(a) = 1 or 0. That is:

ay(a) a(a) ag(a) as(a)
A(Q) 0 1 0 0
A(ct(@)) 0 0 0 0 1)
1 0 0 0 (2
0 0 1 0 3
0 0 0 1 (4)
1 0 1 0 %)
1 0 0 1 (6)
0 0 1 1 7)
1 0 1 1 (=cd@))

Card(ct@)) =m™®@ - 1=2*1.1=2°-1=8-1=7, namely:

ct(a) = {0000,1000,0010,0001,1010,1001,0011}

Note: A(a) = 0100 andA(b) = 0000 stand into a relation of contrariety and #feb@ation at once,
since we have both Cap) = CT(b,a) and SBb,a). This is allowed by the definitions of CT and
SB, however (see Proposition 10), merely excludimgcase whera andb cannot bdalseat once
(by CT).

Proposition 18
Let m, n and y&) be the number of answers, questions, and yeseaasw the logical value dd,

respectively. Then for arg; Card(sctf)) = m® - 1.

Proof. By truncating the no-answersAta).
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According to the definition of subcontrariety inoPpsition 10, any no-answer toi"a question
abouta entails a corresponding yes-answer for its sulaonb. That is,a;j(b) = §(0) = 1 whenever
a(a) = 0. By truncating every valuation wheaga) = 0, it remains a subset ofay(cases with only
yes-answers faa, i.e.ani(@) = 1. Thenayi(b) = 1 or 0, which yields a maximal number of possible
valuations while excluding the special case witly@a;(a) = 0 (@ andb would be contradictories,
otherwise). As there ana" possible valuations fom sorts of answers anal questions, the non-
truncated bitstring of W) elements results in a set of® possible valuations minus the
aforementioned excluded case. Hence Cara@{get(m’® - 1. |

Example: letA(a) = 1011, withm=2,n=4, and y4) = 3. Hence:
a(a) = 0, thereforeay(sct@)) = 8(0)= 1; by truncating the latter case, there remaisst @fn-y(a) =
3 cases wheray (@) =1 or 0. That is:

a(a) a(a) as(a) au(a)
A(@) 1 0 1 1
A(sct@) 1 1 1 1 (1)
0 1 1 1 (2
1 1 0 1 (3)
1 1 1 0 (4)
0 1 0 1 ()
0 1 1 0 (6)
1 1 0 0 (7)
0 0 1 0 (=cd@)

Card(sctd)) =m"®@ - 1=2°-1=8-1=7, namely:
sct@ ={1111,0111,1101,1110,0101,0110,1100}

Note:A(a) = 1101 andA(b) = 1111 stand into a relation of subcontrariety amnubfternation
at once, since we have both S&bJ = SCTp,a) and SB&,b). This is allowed by the definitions of
SCT and SB (see Proposition 10), merely excludirgdase whera andb cannot berue at once
(by definition of SCT).

The above computations nicely match with the dediniAristotle gave to subcontraries as
“contradictories of contraries” (see e.g. [3]). Fiplural expression should be clearly distinguished
from the singular characterization of a subalteymh& “contradictory of a contrary”.

Proposition 19

For any objectg,b:

19.1 a andb aresubcontraryto each other iff their contradictories are comtrip each other, so
that:

SCT@b) = CT(cd@),cd())

Proof. According to Proposition 10, contradiction pratedy switching every answey(a) such
thata(cd@)) = 8(@(a)). According to Proposition 17 and Proposition tt® non-truncated subsets
of contraries and subcontraries are respectiveth shata,i(a) = 0 anda,i(a) = 1, i.e.aq.i(a) =
8(ani(@)). Now these are contradictory to each other. &loee, SCT(a,b) = CT(cd(a),cd(b)). W

19.2 b is asubalternof a iff b is the contradictory of a contrary afso that:

Card(sbd)) = Card(ct@))
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Proof. By Proposition 15.2, sh] = cd(ct@)). There is only one contradictory of any opposgien
op(@) of a, by Proposition 16: Card(cd(ap}) = Card(op&)), hence Card(sh)) = Card(ctf)).

An alternative proof of the later result can beaaitd through the definition of subalternation by
Proposition 10: each yes-answer being preservédeirsubaltern shj, truncate every yes-answer
of a while excluding the case wheagi(sb@)) = 1 (a and sbg§) would be identical, otherwise). Thus
compute the non-truncated bitstring of no-answensia®@ - 1.

Example: letA(a) = 0100, withm=2,n =4, and y&) = 3. Hence:
a(a) = 1, thereforeay(sb@)) = 1; by truncating the latter case, there remaisgtaofn-y(a) = 3
cases wherae, (@) = 1 or 0. That is:

ay(a) a(a) ag(a) as(a)

A(a) 0 1 0 0

A(sb@)) 1 1 0 0 1)
0 1 1 0 2)
0 1 0 1 3
1 1 1 0 (4)
1 1 0 1 %)
0 1 1 1 (6)
1 1 1 1 (7)
0 1 0 0 (=a)

Card(sbd)) =m®@ -1=22-1=8-1=7, namely:
sct@) = {1100,0110,0101,1110,1101,0111,1111}

5. Conclusion

The gist of the present paper relied upon an a@gelanalysis of opposition, in the name of
a structural view of meaning. Not everything hasrbeaid about it, admittedly: although logical
consequence is depicted as a by-product of therdamgation of opposition, no counterpart of
Tarski’s systematic work about consequence is abkluntil now with respect to opposition.

This should lead to a twofold investigation in fatgorks. Firstly, a general theory of
iterated oppositions fon iterations, to generalize the above section 4@ it multifunctional
calculus of opposites: what can be the contramhefsubcontrary of the subaltern of some olgect
for instance? Secondly, the construction of anrabsbperator of opposition in line with Tarski's
operator of consequence (see especially [21]):tbare be such an operator to be characterized
either in logic, or algebra, or topology?

Whether what has been displayed in the paper bgltmghe area of algebra or logic of
opposition is questionable. For one thing, our falritheory of opposition crucially relies upon
Boolean bitstrings, and this has much more to db @aligebra than logic. At the same time, such a
distinction between logic and algebra assumes ttiatformer be considered as a pdirCn)
including a formal language (set of formulas) L amdasic operator of consequence Cn upon
elements of L. A next step towards a more comprakienapproach of logic would consist in
embedding logical consequence within a broader{pa@p), accordingly: just as consequence has
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been investigated in the form of either a relabo@an operator [20,21], opposition could be viewed
from the perspective of a general relation Op geeral opposite-forming operator op.

Finally, our treatment of meaning through Booleamslations of information amounts to a
finitist version of possible-world semantics, iag algebraic semantics where models are finite sets
of sets of objects. Meaning as a set of lexicdti$ies thus treated by a finite set of overlapping
guestion-answer games about definite objects. |ftlsen whoever aspiring to a general model
theory should blam@AS for limiting the use of logic to finitely many mets. Two replies could
be given in turn: if finite question-answer gamesd to finitely many-valued sets of objects, then
their infinite counterparts might lead to infingaihany-valued objects (by analogy to the infinitely
many-valued matrices); eventually, our constructreatment of meaning as a questioning process
is played by bona fide speakers who don't practit@ infinite set of data. For who plays with
infinity, if not God (if any)?
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Abstract:

Reflexive Game Theory (RGT) has been designed teiren single session of decision making in

a group. On the other hand, often one final dexisoa result of series of discussions, which are
dedicated to various aspects of the final decisidns paper introduces approach to model such
multi-stage decision making processes by means @T.RThe basic idea is to set particular

parameters (group structure, mutual relationshipd &fluencess, etc.) during the series of
decision making sessions. To illustrate this itheae examples are provided.

1. Introduction

The Reflexive Game Theory (RGT) [1, 2] allows tegtict choices of subjects in the group. To
do so, the information about a group structure amdual influences between subjects is needed.
Formulation and development of RGT was possible tdueindamental psychological research in the
field of reflexion, which had been conducted by Vladimir Lefebvre [3]

The group structure means the set of pair-wisdioakships between subjects in the group.
These relationships can be either of alliance oflicd type. The mutual influences are formulated i
terms of elements of Boolean algebra, which iscbugon the set of universal actions. The elemeits o
Boolean algebra represent all possible choices. miiial influences are presented in the form of
Influence matrix.

In general, RGT inference can be presented asweseg of the following steps [1]:

1) formalize choices in terms of elements of Boolelgelara of alternatives;

2) present of a group in the form of a fully connecteldtionship graph, where solid-line and
dashed-line ribs (edges) represent alliance anflictorelationships, respectively;

3) if relationship graph is decomposable, then it &hdne represented in the form of polynomial:
alliance and conflict are denoted by conjunctigrafd disjunction (+) operations;

4) perform diagonal form transformation (build diagbftam on the basis of the polynomial and
fold this diagonal form);

5) deduct the decision equations;

6) input influence values into the decision equatimmseach subject.

46



Let us call the process of decision making in augrto be aession. Therefore, RGT inference
is a single session.

2. Mode of Two-Stage Decision Making: Formation of Points of View

This study is dedicated to the matter of settingualuinfluences in a group by means of
reflexive control. [4]

The influences, which subjects make on each otweid be considered as a result of a decision
making session previous totimate decision making (final session). The influences of this type we
would call set-up influences. The set-up influences are intermediate resulthef overall decision
making process. The term set-up influences iseéléd the influences, which are used during the
final session, only.

Consequently, the overall decision making processdcbe segregated into two stages. Let the
result of such discussion (decision making) be eiqéar decision regarding the matter under
consideration. We assume that actual decision rgaikigarding the matter of interest (final session —
Stage 2) is preceded lpyeliminary session (Stage 1), which is about a decision making reggrthe
influences (points of view), which each subjectlwilipport during the final session. Such overall
decision making process we cadlo-stage decision making process. The general schema of the two-
stage decision making is presented in Fig.1.

. Ultimate
Setting up ..
the point of view Decision

Making
Stage 1 Stage 2

Fig. 1. The general schema of the two-stage decision gakin

To illustrate such model we consider a simple examp

Example 1. Let director of some company has a meeting withaaigisors. The goal of this
meeting is to make decision about marketing pdiccythe next half a year. The background analysis
and predictions of experts suggest three distitnategies: aggressive (actia), moderate (actiog)
and soft (action) strategies.

The points of view of director and his advisors fmenulated in terms of Boolean algebra of
alternatives. Ternpoint of view implies that a subject makes the same influenceshe others.
Director supports moderate strategy}{ the first and the second advisors are suppgréggressive
strategy ({a}), and the third advisor defends the idea of stfategy ({4). The matrix of initial
influences is presented in Table 1.

a |b |b |d
ala |{a}[{a} [{qa}
bl {a}|b [{a}|{ad}
c {8 {B|c |{B
d{y (B {K |d

Table 1. Matrix of initial points of view (influences) used Example 1.
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Let director is in a conflict with all his advisotsut his advisors are in alliance with each other.
Variablec represents the Director, variabes$ andd correspond to the™, the 29 and the % advisor,

respectively.
The relationship graph is presented in Fig.2. Rayial abd+c corresponds to this graph.

Fig. 2. Relationship graph for a director-advisors group.

After diagonal form transformation the polynomialed not change:

di[b][d]
gbd] +q]
[abd+] abd + ¢

Then we obtain four decision equation and theitsmhs (decision intervals) (Table 2):

Subject| Decision Equations Decision Intervalg
a a=(bd+c)a+ca |(bd+c)Dalc

b b=(ad+c)b+cb |(ad+c)ObOc

Cc c=c+abdc 10cOabd

d d=(@b+c)d+cd |(@+c)0dOc

Table 2. Decision equation and their solutions for Exantple

Next we calculate the decision intervals by usmfgrimation from the influence matrix:

subjecta: (bd+c) Dalc= ({a{ #+{L}) Ual{s =a={;

subjecth: (ad+c) ObUOc= {a{ #+{L) UbO{L8 =b={s;

subjectc: 10cOabd = 10cO{a{ao{ }h =10cOO0=c=gc;

subjectd: (ab+c) 0d0Oc= ({a{ a}+{B) OdO{B = {a,[t OdO{S}.

Therefore, after the preliminary sessions, the tgsadf view of the subjects have changed.

Director has obtained a freedom of choice, sinceamechoose any alternativelllc 1 0= c=
c. At the same time, the'and the ¥ advisors support moderate strategy=(b = {4)). Finally, the
3 advisor now can choose between points of viens) (aggressive of moderate strategy) an {
(moderate strategy) &S 0 d O {S}).
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Thus the points of view of the'land the second advisors are definite, while thetpf view
of 3% advisor is probabilistic.

Next we calculate choice of each subject duringfihal session considering the influences
resulting from the preliminary session. The matfxset-up influences is presented in Table 3. The
intervals in matrix imply that a subject can choe#t@er of alternatives from the given intervalaas
point of view.

a b c d
a a {8 {8 {8
b {8 b {8 {8
c 10cO0 10c0OO0 C 10cOO0
di{a8 0d0O{B |{af O0d0O{B |{ap OdO{B d

Table 3. The matrix of set-up influences for Example 1.

Subjecta: d={a,/}: (bd+tc)Dalc={f{af+tclalc={f+c0alc;
d={g}): (bd+tc)Dalc={L{ LB +tcUalc={f+cUalc.

Subjecth: d={a,8: (ad+c) DbOc= (B aB+c)ObTc={B+cOblc
d={B: (bd+c)Talc={B{B+cTalc={B+cOblec.

Subjectc:d={g,f: 1 O0cUabd = 10cO{L{LH{ af = 10cO{L;
d={f: 10cOabd = 10cO{B{LH{ L = 10cO{pf.

Subjectd: (Bl B+0) 0dTc= (af a}+{B) OdO{B = {B+c0d0e.

Now we compare the results of a single session thélones of the two-stage decision making.

The single session case has been considered abosefore if the final decision have been
made after the single session, then tA@@visor would be able to choose alternatigg and realize
actiona. This option implies that each advisor is respalesior a particular part of the entire company
and can take management decisions on his own.

Next we consider the decision made after the tagestiecision making. In such a case, regardless of
influence of the § advisor (subjectl), decisions of advisoms andb are defined by the intervaff+¢
O x O ¢, wherex is eithera or b variable. Thus, if director is inactive=0), subjectsa andb can
choose either moderate strateggij{or make no decision (0={}). The same is true $mbjectd.

If the director makes influences], then all the advisors will choose alternativg {

The director himself can choose from the intervdl t [ {£} after the final session. This
means that a director can choose any alternatim&aicong actionf. Thus, occasionally the director
can realize his initial point of view as moderdtategy.

This example illustrates how using the two-stageisilen making it is possible to make one’s
opponents choose the one’s point of view. Meanwdiferson interested in such reflexive control can
still sustain the initial point of view.
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The obtained results are applicable in both casesv) only a director makes a decision; or 2)
the decision are made individually by each subject.

3. A Mode of a Multi-Stage Decision M aking: Set-Up Parameter s of the Final Session

Now we consider the two-stage model in more detailghe considered example, during the
preliminary session only the decision regarding ithftuences has been under consideration. In
general case, however, before the final sessiorbégsn, there can be made decisions regarding any
parameters of the final session. Such parameteligdi@ but are not limit to:

1) group structure (relationships between subjectsgroup);
2) points of view;
3) decision to start a final session (a time wherfitied session should start), etc.

We call the decisions regarding a single parantetdre consecutive decisions, and decisions
regarding distinct parameters tofseallel.

Therefore, during the first stage (before the fisaksion) it is possible to make multiple
decisions regarding various parameters of the eabkion. These decisions could be both paraltel an
consecutive ones. Such model of decision makingcalemulti-stage process of decision making

(Fig.3).

Setting-up the Decision
points of view Making

Decision n Ultimate
Decision
Setting-up the Tlpmiataz Making
point of view el
Decision 1
Stage 1 Stage 2

Fig. 3. Multi-stage decision making model.

4. Modeling Multi-Stage Decision M aking Processes with RGT

Next we consider realization of multi-stage decisiwaking with RGT.

Example 2: Change a group structure. Considering the subjects from Example 1, we analyze
the case when director wants to exclude tAea@visor from the group which would make the final
decision.

In such a case there is a single action — 1 — ¢tud& subject from the group. Then Boolean
algebra of alternatives includes only two elemefts:0. Furthermore, it is enough that director just
raise a question to exclude subjegdtom a group and make influence 1 on each suhjeet= 1, then
a=1, b=1 andd=1 (Table 2). Thus the decision to exclude subjefitom the group would be made
automatically (Fig. 4).
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Fig. 4. Exclusion of a subjeat from a group.

Example 3: Realization of a multi-stage decision making. Let the first decision discussed during
the first stage is a decision regarding influen@esints of view). The next decision was about
exclusion of a subjea from the group. Thus, during the first step therfation of points of view has
been implemented, then the structure of a groupalvasged. Therefore the group, which should make
a final decision is described by polynomiab +c. The decision equations and their solutions are
presented in Table 4.

The overall multi-stage decision making procegzésented in Fig.5.

Subject| Decision Equation Decision Interval
a a=(b+ca+ca |(b+rclalc

b b=(atc)b+cb |(@rc)Ob0c

c c=c+abc 10cOab

Table 4. Decision equations and decision interval for ExEn®

Exclude subject 4
from the group

- A
. -
Set-up ; b
Influences
Ultimate Decision Making

Stage 1 Stage 2 Stage 3

Set the points of view

Fig. 5. lllustration of multi-stage decision making progeshe influences are indicated by the arrow-eridiseoribs. The
actual influence is presented near the arrow-end.

We consider that subject cannot change a pointes? without preliminary session regarding
the parameter. Therefore we assume that the paiivisw stay the same even after the group stractur
is changed.
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Therefore, during the final session the subjectaldvmake the set-up influences derived from
the preliminary session: subjeetandb will make influences g} and 10 ¢ O { £}, respectively.

Such process is introduced in Fig. 5. During tfesthge (the first step), the points of view of
subjects have been formed. On th&<2age (the second step), the decision to exclubjectd from a
group has been made. Finally, during tifessage the final decision regarding the marketinatagy
has been made.

5. Discussion and Conclusion

This study introduces the two-stage and multi-s@gmsion making processes. During the first
stage the decisions regarding the parameters ohah $ession are considered. The intermediate
decisions are made during the preliminary sessiwhde the final decision is made during the final
session.

This study shows how before the final decision mgkihe intermediate decision regarding
parameters of the final session can be made andtlmwverall process of decision making could be
represented as a sequence of decision making 88ssio

This approach enables complex decisions which wve/olumerous parameters.

The important feature of the multi-stage decisiakimg is that during the preliminary sessions
subjects can convince other subjects to accept ol point of view. Therefore other subjects can b
convinced to make decisions beneficial for a palicone. Such approach also allows to distribluge t
responsibility between all the members of the graupo make the final decision.

The result presented in this study allows to extémel scope of applications of RGT to
modeling multi-stage decision making processesréfbee it becomes possible to perform scenario
analysis of various variants of future trends applwareflexive control to the management of pragect
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TheLight from the East

George Kiraz was born in Bethlehem to a Syriac
Orthodox merchants family. He learned Syriac atShe
Mary’s Church in Bethlehem and St. Mark's Monastery
in Jerusalem. In 1983 he emigrated with his fartdlyhe
United States. He obtained a master's degree iraSyr
Studies from the University of Oxford under Dr.
Sebastian Brock and a doctorate in Computational
Linguistics from the University of Cambridge. Henta
back to the US in 1996 where he worked as a relsearc
scientist at Bell Laboratories, Lucent Technologids
founded in 1992 Beth Mardutho: The Syriac Institute
(formerly The Syriac Computing Institute). In 200
founded Gorgias Press, an academic publisher dfsboo
and journals covering a range of religious and l=gg
studies that include Syriac language, Eastern @dmisy, Ancient Near East, Arabic and Islam, Ea@hristianity,
Judaism, and more. He is the author of many wonkSyriac studies including a six-volur@encordance to the Syriac
New Testament (1993), a four-volum€omparative Edition of the Syriac Gospels (1996), etc.

Andrew Schumann: You are one of the best experts in Syriac studitesiany respects these studies
are connected with Eastern Christianity. What caliése studies give Christianity at all taking into
account the fact that Greek is considered themaldanguage of Christianity?

George Kiraz. Sebastian Brock of Oxford always talks about thedhlinguistic’ pillars upon
which Christianity is founded: The Latin West ahe Greek East are the best known, but he then
emphasizes the Syriac Orient, especially in its Heflenized form of Christianity. We forget in the
West that Christianity began in the East and th&dfa fathers, both Byzantine and Semitic (in the
form of Syriac) built the foundations of Christini

Andrew Schumann: Mar Eshai Shimun XXIII formulated the official péisin of the Assyrian
Church of the East in 1957 that the Syriac Peslstthe original of the New Testament. This view
was popularized by the Assyrian scholar George bBa¢hether we can claim that the Aramaic
Peshitta is the closest text to the original Newgtament? As | know, the Church you belong to
uses the Syriac Peshitta as the main source, &s wel

George Kiraz. The church that | belong to, the Syriac Orthoddwi€h, also uses the Peshitta, so
do all the Churches of the Syriac linguistic famitgluding the Assyrian Church of the East, the
Chaldean Church, the Syriac Catholic Church, theokige Church, and the Churches of the St.
Thomas Christians in India. The Peshitta is onthefmost ancient versions of the Bible. Its New
Testament has many unique readings. The PeshittaTdstament is a revision of an older Syriac
version called the “Old Syriac”. There was anotspel harmony, the Diattessaron, which is
called in Syriac “the mixed Gospel”’. Scholars todayee that the Peshitta New Testament as we
have it today is a translation from the Greek. Betause it is very ancient, its readings are very
important and differ from time to time from the @ke"received text”. The Antioch Bible project
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brings a modern English translation of the Syridadso that English speakers can appreciate the
Syriac biblical text.

Andrew Schumann: His Eminence Mor Cyril Aphrem Karim ordained youd2en (Ewangeloyo) in

a grand ceremony at St. Mark’s Cathedral whichuidetl numerous clergy and deacons from the
archdiocese. His Eminence praised you for the imritons to the Syriac Orthodox worldwide
community. For me it is a significant symbol thaty scientific work in Syriac Studies is evaluated
as a kind of spiritual mission of Ewangeloyo. Haw dio you feel that you have a special mission?

George Kiraz It is difficult to separate the scholarly missionrfi the Church mission as Syriac is
rooted in a Christian heritage. Having said thag of course maintains all scholarly integrity when
doing research. My mission is to serve the Syriadtdge in all its aspects, both secularly and
religious. The ordination demonstrates the apptieciaf the hierarchy to the scholarly work that is
being done.

Andrew Schumann: You have studied Syriac from the point of view eligious studies as well as
of computational linguistics, e.g., on the one hayml published the bodkomparative Edition of
the Syriac Gospels: Aligning the Old Syriac (Snaiticus, Curetonianus), Peshitta and Harklean
Versions (1996), and, on the other hand, you designediteedomputer fonts for Syriac in 1986
and later you designed Syriac fonts that becamentlest useful till now. What does this
combination of religious and computational aspgots?

George Kiraz It is the blend of computational linguistics angti&c studies that excites me when |
do my work. It is a weird combination, but | mandde make it work for me and for the projects |
am involved in. The computational power allows meld things faster and in unprecedented speed
and efficiency. Having been raised in a Christiami@®nment and Syriac being what it is, | see my
work that stems from Syriac and computing unitedeunone umbrella. Using the metaphor that
miaphysites use for the description of the Natur€lurist: it is like an iron put on fire. Once you
pick it up, it is difficult to separate the fireofn the metal. | see computing and Syriac blending
together.

Andrew Schumann: How do you understand Heidegger’'s famous phrase Spirache ist das Haus
des Seins’ in relation to Syriac? What is it thei&yhome, the Syriac universe? How does it differ
from other universes?

George Kiraz Language lies at the heart of one’s identity. Tda@anot be emphasized more in the
case of Syriac. Today, Syriac Christians are spatlaolver the world and Syriac Christianity is in
danger. The more turbulent the Middle East becorttes,more we see immigrants leaving the
Middle East to the West. But in the west, we knbattho community can survive for more than 3
or 4 generations. It is with the use of the Sylmuguage as an identity tool that we can try to
prolong the life of Syriac Christianity. | speakaSs$ical Syriac with my kids, and they answer me in
a blend of Syriac-English language. It is crazy gwes them the sense that they have a Syriac
identity.

Andrew Schumann: Could you please tell us about some present angrefysrojects of Beth
Mardutho directed by you?

George Kiraz. Beth Mardutho publishes the peer-reviewed acadgmuimal Hugoye: Journal of
Syriac Sudies. Recently, it finished publishing the first Syri@ncyclopaedia title th&orgias
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Encyclopaedic Dictionary of the Syriac Heritage. We are now building the content of the Beth
Mardutho Research Library. We have collected thodsaof printed books, eBooks, images, etc.
We would like to make all of this content availabldine, but we are in need of funding to do that.

Andrew Schumann: Gorgias Press, the academic publisher directedoby ig well known among
scholars in Syriac language, Eastern Christiarycient Near East, Arabic and Islam, Early
Christianity, Judaism and so on. Maybe can youwithbout any future plans of this publisher?

George Kiraz: Our largest project now is the Antioch Bible whichave mentioned earlier. The
Antioch Bible is a bilingual edition: Syriac and dtish. The English is an idiomatic translation of
the Syriac with enough annotations to give vartaatslations. The Syriac text is fully vocalized
and pointed. This is the first time in history wéer fully vocalized Syriac text of the entire Bilde
published in the Serto script with an English ttamgn. We expect the project to be completed
within seven years. We currently put out aboutvblimes every year. People can subscribe to the
set on the Gorgias web site www.gorgiaspress.cotigémBible. We continue to publish books in
all the fields that you have mentioned. We champiamority subject areas. That is our strength.
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