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PHILIPPOS V. KARGOPOULOS, Chicago/USA

INFINITY, LIMITS AND ORDER

A STUDY ON THE PARADOX

In a paper which deals with the paradox of infinity the most fundamental
paradox is the paper itself. For it deals with the infinite in a finite time and
extension. It tries to limit the unlimited, to define the indefinite, probably
the undefinable. This basic preliminary remark is not meant to be a pleasant
beginning, nor is it meant to be an easy excuse. It is a basic beginning
which structures our paper and our aims in it.

The paradox of infinity (as the paradox of freedom, or every good para-
dox)is such that it challenges the whole enterprise of knowledge and discourse
on all possible levels, abstract or concrete, particular, universal or indivi-
dual. It challenges all attempts at interpretation or formulation (even of the
problem of infinity) as long as they rest on limits and order. It is relevant
to each step of our argument, or in the arguments of the thinkers that we
present in this paper. Consequently it is impossible to maintain any illusion
for a completeness, since not only passages which deal with infinity itself,
but all passages, all structured thoughts as long as they define and order,
(as long as they exist merely) are relevant for consideration of the paradox.
Even if we took into consideration the complete works of an author we
would never be able to account for a complete analysis of all parts, and
furthermore there could be an indefinite number of interpretations that we
have not examined. The word completeness is a limit-word running some-
times contrary and sometimes paraliel to the notion of infinity. In this paper
we want to trace relations of meaning and inference between infinity and
knowledge and since we are far from completeness, we are only setting up
beginnings. We need to set up ways of dealing with this paradox and relate
these to the enterprise of knowledge.

This paper is a beginning, a setting up of possibilities of directions
(these directions may progress ad infinitum or they may vary indefinitely).
A more complete study of infinity will be triggered by this beginning paper
and will be based, on the one hand, on the beginning made in this paper
(beginning is a limit and consequently it will be a further consideration of
the thinkers presented in the semantics part and a further analysis of the
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problems, which is comparable to infinite by division), and on the other
hand it will be based on the general conclusions reached about the relations
of infinity to knowledge (conclusions is a limit word and consequently in
this sense the paper will progress towards infinity by addition).

To return to the fundamental paradox of the paper. This paper is a form,
is limited, it has beginning and end and magnitude, it is also ordered. But
the subject it treats may be infinite. The paper may be analyzed ad infini-
tum or completed ad infinitum and it may be the case that we can go further
or deeper (narrower) because the subject is infinite. Or even, it may be the
case, that we can go further and deeper because the subject it treats (the
«out of which») is finite but there can be infinite numbers of treatments of
it. In any case, this extension of the paradox to the paper itself is not insig-
nificant, for it may be that after such beginning the conclusions will be
in accordance.

To make it clearer, given the fundamental paradox, what are we to do?
We can stop here so that we will not be in controversy. But semantically
speaking, even though philosophers were aware of the paradox, they conti-
nued their search for a definition of infinity. It must then be the case that
there is something in the nature of the paradox, as such which relates to
knowledge basically, even though the paradox tries to undercut the relations
of infinity and possibility of knowledge. Actively, then, we enter the discus-
sion. Given the paradox of infinity, our aim now is to search for the relations
of the paradox to knowledge (specific or general). Do people avoid the para-
dox or do they insist on it? Is the paradox the limit of our knowledge or is
it the point at which we step out of the limits? Is it a boundary from the
inside or from the outside, is it a boundary at all? Is it a beginning or an end
of knowledge? Isit related to knowledge at all? What are the consequences
of it? We break the original deadlock by starting the paper, knowing that
to start means to make a beginning, to set a limit.

Having made our beginning, even if paradoxically, we can talk about
infinity now. We do not forget the fundamental paradox, we will see how our
treatment of infinity affects the fundamental paradox at the end. In the fol-
lowing pages we will look at the paradox of infinity as a subject matter to
our paper. We have delimited this area by a finite number of problems we
have asked and will ask about infinity, by a finite number of thinkers and
writings, by a finite number of interpretations of these thinkers, by setting
up proportions of finite ratios of terms (8pog), by analysing down to finite
simples, and by synthesizing our whole, the paper out of finites (simples,
words, wholes, problems, thoughts).
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If we make a very broad presupposition, that human understanding
operates by limiting (defining) and ordering, we can say that the paradox
of infinity lies in our attempt to define the indefinable, which is to limit the
unlimited; to order the infinite will be like creating an infinite regression or
a division down to the indivisible. In this way, the infinite presents a challenge
to the whole activity of understanding. But it is not only an abstract epistemo-
logical problem that we are faced with. The range of the paradox is very
wide. Because in all the range of knowledge as long as people make a be-
ginning, follow a sequence, and end up in a conclusion there is bound to be
a problem of infinity.

The paradoxes of motion as stated by Zeno are a good illustration of the
paradox of infinity when applied. Furthermore, the paradox of the «now»,
or the motion in the present, or the change from rest to motion, or from
motion to rest. The paradox of determinism and freedom as stated by Tolstoi
in his second epilogue to War and Peace is also an instance of the applica-
tion of the paradox of infinity to history. It is extended to the problem of
how can we know all the determinants of a situation, from where we can
point to the problem of complete or incomplete induction as a more general
statement of the problem, and from there more paradoxes are in line, such
as the indeterminacy principle of Heisenberg. The range of the problem runs
in a two-directional manner from considerations of the continuous to con-
siderations of the one (unity) and extends over microcosm and macrocosm.
The most common example is the question-paradox of the infinity of the
universe: where does it end? what is beyond? and also the question-para-
dox of the quanta physics, about the finite division and the indivisible.

We made a beginning by saying that the human mind understands by
limiting, by defining. A form is taken as something limiting or limited. If
the paradox exists in motions and actions which we experience, is it possible
that it would not exist in a discipline which tries to keep only to the formal
and away from enmattered forms and experience? Is it possible that we
took the formal infinity out of a formal science (or a science of forms and
actuality) and applied it to experience, creating thus a paradox out of nothing?
For it may be argued that it is the case that because of the infinity of numbers
or the continuity of lines (which are by definitions formally set) and because
of the analogies that we make to the world that paradoxes arise in the consi-
deration of motion, time etc. The case may be argued in an opposite way toot
that from the infinite in the world we move to the infinity of numbers bu,
for our purposes it is significant to realize that both directions point to the
analogy as the seat of the paradox. That such positions exist it is enough to
cite the example of the Euclidean Space-Euclidean Universe analogy, which
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of course cannot be based on the writings of Euclid. There may be a signifi-
cance in the relations of world to mathematics but let us, for the time being,
examine the notion of infinity in mathematics, as a formal science. It can be
argued that any notion in mathematics is to be understood and used as long
as it is defined. We can define (form) an infinity oran infinite group, and,
as long as we do not make analogies to experience, we will face no paradox.
This is not though, exactly the case in mathematics, and there the notion
of infinity is not a non - puzzling form of actuality. Euclid, to refer to our
example, finds in infinity the limits of his constructed system. He can con-
struct finite structures by line segments and angles but the limits of con-
structibility (Q.E.F.) is infinity (parallel lines), while on the other end of
the line the ambiguous indivisible point is a simple and a finite. Infinity appears
therefore as the end of formality and constructed actuality, and is not inclu-
ded in it as a form. At these limits of finitude (that is, infinity) a lot of para-
doxes happen. If we extend the radius of a cycle ad infinitum (to an actual
infinity) then we will have a circumference which is a straight line. If we
divide the circumference of a cycle ad infinitum we will reach a point where
the infinitesimal line segments arc straight line segments. The parallel lines
meet at infinity while the s and the irrational numbers have always been a
source of puzzlement. In all the cases we are faced with these paradoxes
because we have taken the infinite as an actuality, as a defined form.

In arithmetic and algebra the infinite is again a source of paradoxical
situations. For it cannot enter into measures or into analogies and pro-
portions. Ana overoo and a b over oo are equal even if a¢# b. The infinite can-
not become a term in an analogy a ratio or a proportion because a term (8-
poc) even if it is variable is something limited. The situation co/co is called
indeterminacy. The problem is solved partly by the theory of limits and the
indeterminacy is removed by replacing co by — co which is called «tends tow-
ards infinity», or «has infinity as a limit». But then the problem still remains
and the infinite is not an actuality. Another example is furnished by Galilei
where the series 1, 2, 3, 4,... is infinite and as such is equal to the series
1, 4,9, 16,... which is also infinite and the paradox is then that the part is
equal to the whole. But the infinite does not admit of parts and wholes,
since parts and wholes are in need of limits, in need of forms. The same
paradoxical situations are reached when we take the di—0 where the limit
is the infinite divisibility.

It seems then, that if we want to remain in the mathematical infinite as
an actuality, we will have to talk of a new mathematics system (probably
of arbitrariness), and create a new science of the actual infinity. Cantor and
Hilbert have worked on such a programm and the «finite - infinite - trans-
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finite» give supposedly an idea of infinity which is not negative nor potential.
But, is it arbitrary? The criticism of Poincaré seems to point to this direction.
If arbitrariness and formality can be properly put together in a mathematical
system or if there are even other paradoxes in such a system, I leave to the
people skilled and inquisitive about mathematics. For our purposes mathema-
tics, even if formal, does not further this discussion, except by arbitrariness.
The only point which is of interest to us are the criteria of arbitrariness
in general as related to forms and definitions delimitations and limits (which
will be studied later in the paper).

In another area of arbitrariness (the dogmatism of faith), the infinity of
God provides paradoxical situations comparable to the previous ones. The
infinite power, knowledge, and goodness of the divine comes to contrast
with the experienced reality which is seen as finite. Out of this situation we
can escape either by the arbitrary claim that the ways of the divine are not
to be understood by finite minds or, if we want to inquire further (whichis
not dogmatic faith but theology), we may end up with principles that lead
to various theories such as pantheism, or any other product of sophisti-
cated theology which leads up all the way to metaphysics. In this case faith
is of a different quality and the paradox of infinity is not rejected by faith.
In this paper we will keep away from arbitrary actualities, and thus we will
be limited to Physics (Natural Philosophy), Epistemology and Metaphysics.

The range of the paradox is not extended to different areas of know-
ledge only, but is extended and modified in the different epochs. For the
ancients infinity is viewed as imperfection. The lack of actualized form (as
in the things) in the infinite is the basis for such a modification of the infi-
nite. In the poem of Parmenides Being is finite because it is perfect, and
consequently does not stand in need of limits, while the infinite, being always
in need, is imperfect, and thus it is not a predicate of Being. Of course,
the imperfection of the infinite is not a general rule for the antiquity (Me-
lissos considers Being as infinite), nor is this tendency limited to antiquity
alone. The criticism of Einstein to the indeterminacy principle and the
complementarity principle of Heisenberg and Bohr respectively can be traced
to this aspect of the paradox of infinity. The reverse is the case after the
influence of christianity and the monotheistic religions. Infinity is joined
with perfection as an attribute of the divine. It is only the infinite which has
all the possible perfections. This is an actual and positive sense of infinity
while men are considered as finite and imperfect.

The paradox of infinity cannot be rejected as for example the paradox
of aether in physics. Even if we ignore the infinity of space or the infinity of
atoms, problems such as the finite divisibility or more generally : where we
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draw the line of simplicity or of completeness of a whole will always be in
our way. Thus we have to turn to our notion of infinity and examine it with
respect to limits. The very basic problem we face is whether the notion of
infinity is experienced, inferred or posited. In all the cases the infinite ap-
pears as within the finite, or, more correctly, through the finite. A definition,
a conclusion, a beginning, all are limit - words. Apart from the problem of
infinity in the world, the simples of categories when considered from the
point of human thought appear as facts made (through statements), formed,
assumed, and are consequently finite. The delimitations occur all along the
schemata of semantics. Infinity then enters our consideration as something
negative. That which has no limits, that which has no ends is infinite. Against
such a position the positive side of infinity is introduced (as in Descartes’
philosophy) and is posited. Fundamentally then in terms of limits a first
consideration of infinity through the topic negative - positive is possible if
we start with a definition of infinity as that which has no limits.

At this point we could advance further through the definition.We could
consider the definition as an end of a process (a conclusion) or as a beginning,
or as an operative device that would allow us to advance (an arbitrary begin-
ning, or a helpful arbitrary limiting). Thus we would get into consideration
of methods and processes.We can do the same thing by abandoning the defini-
tion and considering infinity in terms of processes and orders (methods).
A set up order involves finitude, but not in the manner that a definition does.
Because in a definition one thing is limited by another, is expressed in terms
of another, and if we take this hierarchy far enough we will realize that even
finitude alone is paradoxical. Things are different in the process.We do not
have to find an actual limiting thing always, but we have to center our at-
tention to the process of limiting or of breaking limits. If we set up an order
which tends toward infinity (order in all these cases is taken more in the
sense of process rather than hierarchy) by a standard process (adding, divi-
ding, limiting, defining etc.) then the infinite does not lie on the actual end
of the process but in the processitself, in the activity. This way we can consider
infinity not in terms of the actuality of limits but in terms of the potentiality
which is in the process of being actualized. This actualization of the potency
is what the phrase «tends toward infinity» means.

Potency, actuality and actualization are useful distinctions, but they
are by no means the end of the paradox. To this process of actualization we
apply the concept of limits: Does the process have any beginning or end?
Is the simple operation by which we defined the process, simple and indi-
visible? Are there limits to this process, and, if there are, are they from the
inside or the outside, are they negative or positive? The interplay of the
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distinctions positive - negative, actual - potential, limits - order, gives us a
spectrum of considerations of the paradox, which spectrum has to be limited,
and so we will have to enter an inquiry into the paradox in search for a more
complete view.

We made three distinctions in the preceeding passages : infinite - defini-
tion, infinite - order, and finally we tried to limit the order by the need to
refer it to another limiting whole. These distinctions may be placed in any
order of limiting and limited, determining and determinate, etc., but it is
all of them which will help us structure our further inquiry. The way we
place them (a made order) may be pointing to a way of setting up a system,
but it is important to keep in mind that they are flexible and interchangeable,
and that they have actually been interchanged in the history of thought. Our
point is that since the paradox of infinity challenges the whole of a structure,
it will challenge the whole, the parts, the arrangement, and our purpose is
to study these relations, as long as we can keep them flexible. One way we
can keep this flexibility is by making a matrix, or, which amounts to the
same thing, ask questions that will involve all three distinctions both as
points of view, and as points viewed. This way we can keep the integrity
of the whole safe and the parts flexible, if we keep in mind that the relations
between «point of view» and «point viewed» are also flexible in terms of
determinacy, indeterminacy, determining, determined, determinate and deter-
minable. Here is the matrix :

Whole 3 3.1 3.2 3.3
Process 2 2.1 2.2 2.3
Definition 1 1.1 1.2 1.3

1 Fact 2 Thought 3 Things

The problems which arise out of the matrix in relation to the paradox
of infinity are of the following characters: Can infinity be predicated of
something? (3.1). Can we have an infinite process? (3.2). Is the whole of
being infinite or finite necessarily? (3.3). Can we make synthetic a priori
judgments? (2.1). What are the limits of the activity of knowledge? (2.2).
Can there be a knowledge of the infinite? (2.3).What are the limits of langua-
ge? (1.1). What are the relations between thought and expression in terms
of infinity? (1.2). Can a language, or the words be symbols be infinities
of things? (1.3).

In the above set of the questions we can observe that the questions which
contain the same numbers but in a different order are alike and they differ
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in the direction (point of view - point viewed). The rest which contain a repe-
tition of the numbers (1.1, 2.2, 3.3) are more integrated and their relations
will be proved more essential in the final considerations.

In the consideration of these problems the distinctions positive - nega-
tive, actual - potential will be useful and furthermore new distinctions will be
used such as determinate - indeterminate, definite - indefinite, form - matter,
necessary - contingent, absolute - relative, being-nothing (void). These dis-
tinctions appear under different orientations in the different problems
which center around the finitude or infinitude of things, the limits of the
activity of knowledge and the limits of language and expression. Under
these problems as points of view we deal with three fundamental problems
(instances of the above) : whether we will call anything infinite, whether we
can comprehend infinity, and finally whether given the above we can ground
infinity necessarily in thought and actuality or whether by positing infinity
we can come to the above.

The above problems are structured by ordered schemas of finites,
but in the present considerations we are motivated by the paradox of infinity.
We implied that the idea of infinity is not experienced, nor imagined. The
materials (the «out of which») which we are given (sense and imagination)
seem to exclude infinity. But, if we admit that experience and imagination
are already structured in terms of finites and orders, then the statement
loses its necessary validity. On the other hand we do talk about infinity.
These two reasons combined point towards a consideration of the relations
of the structured, the unstructured and the structuring activity, and thus
they may lead us to a solution of our problem through the examination of
infinity in the relations facta - data, made - given, in discourse. This task we
will undertake later in the paper. Now, given the second reason (that we do
talk about infinity), we can start from there and consider the different ideas
(opinions) about the infinite as they are found in the writings of different
thinkers. Following the previous distinctions in the formulation of the pro-
blems (experienced facts-activity and process-the wholes of things), we will
structure the rest of the paper in the same manner. We will first deal
with the semantics of infinity, that is, we will take facts made about infinity,
and attempt to interpret them, because, if infinity is inferred or posited alone,
we, in order to experience it, will have to go to the texts where infinity is
inferred or posited. In the second part we will turn to thought and consider
the problem in relation to discourse and paradox. In the third part we will
finally place the paradox of infinity and its relation to discourse within the
whole or some «wholes» of human knowledge, activity, and making, and
we will trace relations. Since we are in search for facts (inferred or posited)
6  OIAOZO®IA 3
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we may well begin with a group of thinkers who do actually accept, infer,
or posit infinity: Newton, Descartes, Spinoza.

In the amazingly well organized Principia, Newton attempts to investi-
gate the laws of the motions of things within the Universe. Out of the three
distinctions of our schema of questions he selects the things as a point of
view (even in the Optics, the observer is left aside by the consideration of
corpuscles). Even though he maintains that the motion of the whole is the
sum of the motion of the parts Newton does not become a pure atomist,
in the sense of stopping at the indivisible (as Lucretius does). He talks of
nascent and evanescent quantities and the infinitesimal calculus is an attempt
to avoid the paradox of the infinite division in motion. Matter for Newton,
composed or not composed out of indivisibles, has a finite quantity. Matter
can be reduced to mass, to measurable form, to an actuality (mathematic).
By defining then matter as an actual quantity Newton sets up a finite at the
beginning. At this point there is no need to speculate about the infinity of
the world, even though measurable masses and distances can, as quantities
do, increase ad infinitum and there is no need for them not to increase. The
argument (process) advances through motion, which is measurable (by
virtue of simple composition), and by two sides (through-motion) we reach
the form of the Universe mathematically. The infinite then, lies on the Uni-
verse. The process may be infinite in terms of eternity (eternity of atoms,
incorruptibility of matter-no generation ex nihilo) but it is finite in terms
of laws of motion : the process is limited (determined) by the necessity of
the laws of motion. The necessity of the laws of motion is guaranteed by an
infinite universe. The infinite cannot move (the importance of the discussion
of relative and absolute motion) and is one and absolute and therefore neces-
sary. Therefore the infinite as a principle, that is the one, infinite Universe
is what Newton posits. But we said that Newton talks in terms of things.
What he has posited is an infinite in the mathematical actuality, which can
merely be an extension of the properties of quantities. He is not interested
in a system which works in explaining, but he wants to posit a system which
is. The third book of the Principia undertakes to do this task. He has to vali-
date the laws and his method of reaching the laws and thus he begins with
the rules of understanding which validate the reduction to the finites (quanti-
ties) and the composition of systems out of finites and according to determi-
nate relations. The rules do exactly this with respect to a real, not a mathe-
matical actuality (in the first part geometry is a branch of mechanics). After
this we can go on and make the infinite principle an infinite universe. The
infinite universe determines the finite, the laws of the process and thus
it makes the process infinite but determinate. But since infinity, no matter
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if absolute or not, cannot be fully accounted for and consequently the neces-
sity of the determinate laws is very tentative (in other words, why do we not
have chance, or how do we know that the mechanistic schema is absolute
in the infinity of time and space?) Newton posits a God, governor, infinite,
eternal, who, by being infinite, is absolute and determines the course of the
universe. Thus by positing an infinity he determines the finites definitely.

Descartes (references: Discourse pt. 4, Meditations 3 and 4, Principles
of Philosophy pts. 1,2,3.) even less systematic and determinate than Newton,
works in a parallel way. Their difference lies on the weight of the selection
of the problems. Descartes’ point of view is not things, but thought. His
reduction is not a reduction of things or of mathematical objects but of
doubt and the clear and distinct ideas of thought are the new finites. They
are simple finites of thought. Even infinity, which is a positive idea for Des-
cartes, clear and distinct, is not posited through the things but through
thought, and is based fundamentally on the reflexivity of the cogito ergo sum,
logistically centered on the process of dubito ergo sum, or of reduction.

When he turns to infinity in the world, Descartes from the point of
view of thought, does not accept it. Matter is potentially divisible ad infinitum,
space is potentially extended ad infinitum but both are not actually infinite.
They are indefinite (again, the thought selection in the choice of the term).

The infinite is a principle and a positive idea of perfection. It makes the
finites determinate, as in Newton, but in a different manner: through thought.
So there is a possibility of judgement through the idea of the perfect : The fi-
nite is an idea negatively determined since it is derived from the infinite and
perfect. On the level of things the indefinite and indeterminate is the negative
idea derived from the idea of the finite (limits - that which has no limits).
On the level of things the infinite is opposed to nothingness (the logistic
void) and matter is identified with extension (a logistic identification from
thought selection). On the level of thought, the infinite is opposed to the
finite. The logistic actualization of matter in exteénsion (from a thought selec-
tion) makes extension indeterminate since the void, according to thought,
is non existent.

Spinoza (references: Ethica ordine geomelrico demonstraia, pts. 1,2)
is centering his discussion along the lines of thought and his very systematic
treatment of the subject allows us to go through the argument (one has
to follow definitions, axioms, and propositions in order that he will have
argument-process in its clearest form). The absolute infinite in Spinoza’s
Ethics is opposed to the finite or to the infinite which is determined in kind
and becomes reflexively substance, the one, only, and absolute substance.
Through this infinite, in logistic cause and effect we can understand the
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finites. The principle then, even though a limit (the process of thought
stops at the infinite) is infinite, and only through the absolute necessity of
it we can understand the finite (determined).

The logistic way of thinking then makes finite simples and determines
their laws by positing an infinity. This way they can avoid a beginning in
change which would make the beginning indeterminate and determinate
at the same time, affecting the process accordingly. This way then they
avoid the paradox, that is by positing an actual infinite. But, this goes as far
as things and thought are selected. Especially, it is the case with the things
or when thought centers on the things. Hume will come up with a scepticism
which is based again on indefiniteness. When on the other hand we want to
keep to the factual level, where the relations of form and matter have dis-
appeared logistically (atom is the structure of matter) becauseit is after
the simple fact we are looking, and no cognitive simplicity could arise out
of a composite of matter and form, then the paradox of indeterminacy reap-
pears. Because it is not a fact that the world is infinite, or finite, or that the
number of the atoms is infinite, or finite. Factually we reach the indivisible,
which is indeterminate now, since even the atom is not factual cognitively.
But, since there is still in the world an order determined and finite, the prin-
ciple of indeterminacy has to account for it. The logistics of quanta physics
are not as simple as the logistics of Newton, because we need to remain on
the level of facts. A primary indivisible (the h/2 of Plank, derived from
the facts) is ascertained, not only because we cannot search for other de-
terminants (emotive), but because there are no more determinants (actual-
ization of a finitude with indeterminateness). Chance lies at the roots of
necessity and the paradox remains till we try to determine it through the
use of probabilities. Heisenberg and Dirac stand on this side of the argu-
ment (Heisenberg, references: Physics and Beyond, Physics and Philo-
sophy). Probabilities though are essentially indeterminate, and since the
facts (which are usually limited to data of experiments) are individual (the
repetition of the experiment is not expected to bring similar results), the
indeterminacy still remains, pointing to one or the other direction sometimes
apparently opposite (wave - particle). From the point of view of facts Hei-
senberg questions the limits of language and his quest for new concepts
(extention of limits) bears witness to it (Meeting of Athens, 1964). [We can
get out of the paradox of indeterminacy by the correspondence principle
which, though again is an approximation to infinity from a factual point
of view].

The indeterminacy in the facts (a paradox related as we saw to the para-
dox of infinity) was approached in a different way by Niels Bohr, who uses
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an operational method and has selected as a point of view not things or
thoughts, but facts (N. Bohr: Essays on Atomic Physics and Human
Knowledge -especially the Discussion with Einstein on Epistemological
Problems in Atomic Physics- and Essays 1958-1962, esp. Quantum Phys-
ics and Philosophy, Causality and Complementarity, The Unity of Hu-
man Knowledge, The Solvay Meetings, The Genesis of Quantum Mecha-
nics). The facts for Niels Bohr are not logistically and cognitively simple
but are always related to the observational situation. If we look for simpli-
city in the facts we cannot but reduce matter and form, or more correctly
merge matter and form and in this case merge also the observational situation
with the object observed. At this level of finitude (quanta) and because of
the merging, we are faced with an individuality in the data and the facta
(which are merged since matter and form and observed and observation
instrument are merged). As long as we take them as facts, we have to trans-
cend their individuality, and complementarity is one way of doing this. Com-
plementarity is then a determination of the individuals on the level of facts,
even though it allows space for indeterminateness, either essentially (because
of contradictory results), or because we can always add other determinations
(factual ones), and there cannot be a determinate completeness. Factually
speaking, we do not have an infinite fact which will determine the finites
(no mention of infinite number of atoms or of absolute infinite universe).
We do, on the other hand, have a number of complementary facts which,
if taken as a whole, does give us a determinacy which will result in explaining
the apparent order (the whole of the complementary facts is at any time
determined but has posibilities of indefinite increase by addition). The condi-
tions for complementarity do not rest on method, nor do they rest on the
things, but on the facts, observational and simple, and both, the determinacy
and the indeterminacy of the system rest on the finite individual facts, or,
in Schrédinger’s terms, in the finite number of questions of facts we can ask
to Nature. Given the operational complementarity principle, Bohr does
not ask for a new or an extension of the old language, as Heisenberg does,
because language is a finite system in which finite, or potentially infinite
complementary sides can be expressed. On the other hand he would not
disapprove of the Heisenberg proposal for an indefinite extension of the
language would not disturb its function, which is to determine the indetermi-
nate by expressing wholes (actually finite, potentially infinite), and in any
case language makes this possible by being at the same time determinate
and indeterminate.

Kant (references: First Critique, the Prolegomena) is operational in
method but does not rest it on any complementarity system. His selection
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of thought instead of facts or things can account for his particular solution
to the paradox. He does not merge matter and form, he rather keeps the
form as the determining activity which forms the materials given by the
senses. (It is important to add here that neither the relation of determina-
teness, nor the distinction matter - form are in such a simple, one-directional
way set. The use of the distinction, especially on the different levels of the
transcendental and the metaphysical deduction is variant). The antinomies
of fact that we encountered in Bohr are now the antinomies of thought and
they involve primarily questions of infinity and finitude. The questions are
out of our schema (line of thought): Whether there can be synthetic a priori
judgments, what are the limits of the activity of knowing, whether there can
be thought of an infinite thing or process. The last question is the antino-
mical one but, in a whole so interrelated as the Kantian schema is, all the
questions are necessarily interrelated closely. Space and time may be infi-
nite or indefinite as forms of intuition, but in terms of the world and the
whole of experience, both assertions, the one of the limited and the one of
the unlimited are in an antinomical way related to the whole of reason. In
such a situation there can be no complementarity of facts to solve the problem
(a thing that goes to prove that the criticism of Kant either by quanta phys-
icists with respect to causality and determinateness, or by philosophers who
keep to the factual level, is bount to be in vain, as long as people keep to their
own level of selection, without realizing another for Kant). From the selection
of thought as a frame of reference, the antinomies signify the boundary of
the activity of Knowing. It is not a limit from the inside but a boundary from
the inside. It is a boundary which is set by the mind, because of its activity,
and is a limit to the mind and its activity (mind and activity are the same as
is revealed in the act of judging). In the First Critigue (Phaenomena and
Nooumena) and in the section on Hume and scepticism in the Discipline
of Pure Reason, Kant sets the limits of knowing. In both cases Hume can
be taken as the start but the scepticism of Hume uses indefiniteness to attack
both the finite and the infinite and ends in scepticism. According to the famous
metaphor of Kant (Geography and Reason), Hume thinks of reason as of
an indefinitely extended plane, while Kant says that it is more likely as a
sphere (limited by its own properties). In this sphere, the three questions
are closely interrelated. The possibility of synthetic a priori judgments resting
on the activity of the formal categories (categories are functions of unity in
judgments) and on experience (sensible manifold) make up the content of
the sphere of possible knowledge while the problematic nooumena (thinking
is not knowing) make the boundaries of the sphere; they are problematic
(they are determined as problematic) by the activity of knowing itselt, in this
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way they are boundaries from the inside. In such a schema even the begin-
ning principles (the principle of Apperception) are not absolutely beginning
(and thus limiting, determining, finitizing) points, but rest reflexively on the
whole of the sphere, the whole of the self-centered activity. The principle
is like the appex of a cone which is an appex because of the rest of the cone
and the rest of the cone is such because of the appex which determines it.
This whole (sphere) is limited from the inside by self imposed limiting devices
which make it a whole. Questions about the Absolute unlimited, «das All»
(Spinoza) are rejected by the category of limitation (limitation is combination
of reality and negation) and it is through the employment of categories that
we have synthetic a priori judgments.

Einstein (references: Principle of Relativity, Evolution of Physics,
Meaning of Relativity, Essays in Physics, Can Quantum-Mechanical
Description of Physical Reality be considered complete?) is opposite to the
uncertainty and complementarity of Heisenberg and Bohr and his attempt
is to set up and explain the order in the world. As selections out of our
schema he takes the things. Einstein’s selection is a strongly metaphysical
one, much more strongly so than Aristotle’s in his Physics. Placed thus be-
tween, Einstein could be studied with reference to Bohr and Heisenberg on
the one hand, and Aristotle on the other, in order that we get a clearer view
of his system.

There is a usual basic misconception of Einstein as a «relativist». It is
true that in the special theory of relativity and in his discussion with Bohr and
Heisenberg, Einstein establishes observational physics, where the frame of
observation is inseperable from physical reality (relative space and time).
It is also true that he conducts in there operational thought experiments
(favorably recorded by the two opponents). But we believe that the special
relativity theory (as well as the classical physics or the field physics) is for
Einstein only a dialectical step towards the theory of general relativity which
rests on the selection of things rather than observational facts. This is not
to say that the theory of special relativity is wrong as in a dialogue. If we
consider that it is physics we are dealing with, and also the particularities
of the dialectical method, we can see that classical physics, the special
theory of relativity, Maxwell’s equations are true, in the sense of application
to specific cases but the general theory of relativity which assimilates all
these and comes with a theory for all the Universe is what Einstein center
his search around. On the other hand, complementarity is not a dialectical
activity even though it assimilates opposites, because it does not assimilate
in terms of a whole higher truth, but restricts the truth to the different sides
of the debate on facts. Furthermore Einstein does not center his discussion



88 Ph. V. Kargopoulos

in terms of finite, discontinuous quanta, but rather around a space - time
continuum which finally becomes an actualized geometrical finite. In terms
of physical finites Einstein uses the finite speed of light not a finite of indeter-
minacy like the constant of Plank.

In relation to Aristotle (same selection: things), Einstein agrees on the
continuum of space and time. The difference between «energeia» of Einstein
and «entelecheia» of Aristotle’s Physics shows clearly, that as far as physics
go, Einstein is more metaphysical. To expand this further : starting from the
problem of gravity Einstein advances as far as to reach a geometric universe.
In it, the physical reality is the field, that is to say, energy, actualization,
actuality. A further dialectical attempt was made to reach the unified field
theory of pure actuality but it remains open and Einstein accepts the double
reality of matter and field as a basis for further dialectical search towards
the pure actuality. Aristotle does not reach the energeia, the pure actuality
before the Metaphysics. Inthe Physics the prime mover is a moving cause
and not the final cause of the book A of Metaphysics. The beginnings are
set from one direction, but indefiniteness lies in «the after». Necessity sides
with the potentiality of matter and the power of the unmoved mover and is
the necessity of «the before», the necessity of the process. Einstein in his
general theory of relativity, aims at his principles, works towards his princi-
ples, which is a fully actualized field (a principle of art rather than of nature-
depending of course on the distinctions that one makes between art and
nature). The form-determining «arty principles are more basic rather
than the moving principles. Whether coming from a supreme being or not
(the divine artificer, who, by the way, does not play dice), determinateness
is expressed in the actual form of the unified field that the universe is. Under
such a schema the Universe in finite. It is not a universe of motion, asis the
physical universe of Aristotle, since it is a whole which involves time as
one of its vectors. The universe is finite but unbound. In this sense it resem-
bles the sphere, and, distantly, the Aristotelian universe. The finitude of the
universe is based on the density of matter (definite) and the speed of light
(finite).

About Aristotle, we said something about beginnings, ends, determina-
tion, motion, continuity (all words relating to our paradox). What is relevent
now is to determine the place of the infinite in his thought. He starts an inqui-
ry into Nature which is rendered as an internal principle of motion. The
definition of motion which rests upon the process and relates the actual and
the potential is a beginning in the discussion of the infinite. For, out of this
definition, we can move to problems of the continuity or eternality of motion,
to continuity and infinity of matter, of time, place, numbers, magnitudes etc.
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All these questions require the notion of infinity to be solved and thus Ari-
stotle has to define infinity before he proceeds. From the standpoint of
things infinity cannot be attributed to facts. The continuity of matter does
not allow for a finite, actualized atom. There cannot be an infinite body or
an infinite magnitude. The numbers may allow for a formal infinity, but this
is mathematical and not physical. There is though an infinity in the process,
not in the fact (or the attribute of a thing). The process of adding or dividing
1s progressing ad infinitum. Aristotle does not define (limit) the infinite as
that which has no limits, but places it in the realm of potentialities. It is a
potentiality which is never actualized, because there is always something
further, and as long as there is something further the process is infinite.
Together with the notion of the progress we have the notion of the motion
and the notion of time. Motion is continuous and eternal and so is time.
Matter remains always a potentiality, parallel to the one of infinity, and a
necessity (as we saw infinity to be in other thinkers). Basic in all these discus-
sion is the notion of time, eternal, continuous, determinable in terms of
indivisible «nows». The process even though it establishes the infinite as a
potential being, is not itself unquestioned in terms of determinateness. Is
it infinite, or does it have a beginning? Is it possible to have infinite series
of movers and moved, who are actualized through the process of motion
at the same time, or does it progress out of onc mover, one actuality?
The infinite series of movers and moved actualized at the same time (as in
Descartes) would create a paradox of an infinite actuality within a finite
reality. We would be led then to a paradox similar to Zeno’s, where infinity
is placed within finitude as an actuality. The finitude of the series together
with the eternality of motion and time call for a moving principle (limit)
which is the beginning of motion but also the seat of the infinity of motion.
A reflexivity then between the finite and the infinite sets up the beginnings
and the limits for intelligible and perceived motion. The paradox is placed at
the limits of reality and intelligibility and it is not only the finite but also
the infinite which is involved in the limits. The universe then as an actuality
within finite times («nows») is finite, because space cannot be infinite (no
infinite actuality) but the same universe is unbound in terms of potentiality
of motion and eternality of time. The circular motion (roughly parallel to
the hypersphere of relativity) answers these basic requirements. On these
boundaries of the knowledge and reality of things (natures) the paradoxical
relations of infinity - finitude are placed. An unmoved mover who determines
by being unmoved the indeterminate (the eternal motion). At this point the
relation is clearly reflexive. A further consideration of infinity lies at the
infinite power of the unmoved mover. The unmoved mover is not like time
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infinite potentiality and finite actuality, but is indivisible (no magnitude or
actuality in the terms of sense experience) and actual but has infinite poten-
tiality (power) to cause motion.

In the Metaphysics the unmoved mover as afinal cause accounts for the
unity and order of the universe (k6opog) through the pure actuality (no matter)
of reflexive, self organizing and organized thought (principle). At this point
we can find no relations to the infinite for we have moved towards pure
actuality, pure form which determines the order of the kosmos not only in
terms of the antecedent as in the Physics.

Out of the semantic examination of these thinkers (based strictly on the
matrix and the problems we made up out of it) there came out the paradox
of infinity - finite, determinate - indeterminate, definite - indefinite, structu-
red - unstructured as a boundary condition of activities, beginnings and ends
of things, determinacies and indeterminacies of facts. It is also clear in these
orders of hierarchies or processes the matter (potential) and form (actual)
distinction (a distinction merged, reversed, emphasized, used) is a problem.
The problem, then, of infinity was always solved in terms of complete sepa-
ration of matter and form. One way leads to matter unformed, purely poten-
tial, the other to form purely actual with no matter.

The God of Newton and Descartes, the prime mover of the Metaphy-
sics, the infinity of Cantor and Hilbert, the probabilities of the Quanta, the
unified field of relativity, the autonomy of Kant’s Ethics are all actualities
which answer the paradox. The purely posited actuality (finite or infinite)
accounts in a pure formal fashion for the definiteness of the orders of
finites and processes.

On the other hand, the discussion of the infinite seeks an end in the
consideration of matter. Matter as a potency is close to infinity. The infinite
in the process is one instance of this. The infinite power of the prime mover
of the Physics, the «things-in-themselves» (and also the relation of objects
given and objects thought at the beginning of Transcendental Logic) of
Kant are another attempt to deal with the problem of infinity. Even when
we merge matter and form in the logistic structure of matter, or in the factual
level of the simples, the infinity is still there as a probability, a possibility,
a potentiality. But as we define, and order, and finitize, and form, any talk
on the level of matter does not satisfy us. Thus we go to the Metaphysics
to account for the necessity of the Physics in a formal fashion, or in Kant
we encounter material boundaries (nooumena) but we do not stop here:
either through the formalities of autonomous action, or through a future
metaphysics we go further in the relation of formal and actual. The God of
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Newton, Descartes, and Spinoza as infinite and actual takes the probability
out of the material and establishes determinacy.

What is fundamental in here is the paradox as an interplay of form and
matter. The paradox accounts for things - thoughts - facts and is on the one
hand a motive force (matter and necessity) and a limiting force (form and
necessity). And it is so in the whole of knowledge. It seems then that our
broad presupposition that the human thought works in terms of finites and
orders is not complete since it operates, advances, is organized and made into
a whole through fundamental paradoxes, such as the paradox of infinity. Let
us critically study the paradox which motivated and structured our paper.

In the preceding pages we structured a discussion of the finite in terms
of the finite facts, thoughts, things constructed and in terms of selections
of view points. Flexibility then arose out of the various combinations of
these factors. We were able to some extent to determine the indeterminate
but through finites. And it is in this that there is still paradox. If we want
to carry our inquiry further we would have to critically question the con-
struction of our schemas, and its finite questions.

In both dimensions the schema is made out of finites but it is made pOs-
sible by delimiting an area of flexible relations between the point of view and
the point viewed. To put it in our terms, we made a distinction between se-
lections and the rest (facts, thoughts, things) which are all made. The finite
schema was made possible because even the vertical dimensions (selections)
were structured in terms of the same finites (definition, process, whole)-
In a certain sense then we left the paradox unanswered. The «point of view»
and the «point viewed» delimit an arca of flexible interrelations of indetermi-
nacy but also determination (relative). What is the place of the infinite in it?
The nine questions either expressed a reflexivity in their interrelations, or
a «wholenessy» and integrity (1.1, 2.2, 3.3). In the interrelations of these
three we could find some clue for our problem. But most of all a second
consideration should be added so that we will try to escape from the made,
the formed and finite. This we will take out of the nature of selections, not
out of the made selections, but out of the obscured unqualified data, out of
the «given» (to the extent that we can). It could be the case that we are still
talking in terms of the matter (given)-form (made). We can accept this with
the presupposition that these relations can interchange or be related flexibly.
We still need to criticize our schema even if itis impossible to get out of our
finites and our forms.

If we take our selections and our systems, not as points of view - points
viewed but as data qua data and facta qua facta respectively, and if we also
take our paradox (infinite - finite, determinate - indeterminate) there are
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then four possibilities determined : 1. There are infinite given things and
infinite things we can make out of them (infinite data-infinite facta). 2. There
are infinite given things and finite things we can do with them (infinite data -
finite facta). 3. There are finite things in the world and finite things we can
do with them (both finite) and 4. There are finite things in the world and
infinite things we can do with them. In the above determinations things are
to be taken as in something or as merely the given. We can also, in the above
schema, replace finite - infinite with determinate - indeterminate, but this
does not mean that they will side in the same way that the finite - infinite
sides, because the same interrelations can be established between the finite-
infinite and the new distinction (the finite is determinate or indeterminate).
We can also reverse the direction of the four determinations, start from facta
and go to data.We can also see that these distinctions do not remain in the
abstract but go into our schema (in facts, things, thoughts). To illustrate
the above: It may be the case that the given is structured and thus it structures
our thoughts or the reverse, or the opposite, or the reverse and the opposite
combined. Another example out of the concretes I take it out of the things:
It may be the case that the whole structures the part, or the reverse, or the
opposite, or the reverse and the opposite combined. The same may happen
with universals and particulars, real and apparent facts, symbols and objects.
It can also be the case that data and facta are not distinguishable (dogmatism)
but are one and the same, in which case we undercut our project but still
we can take the case as a determination out of the indeterminate (flexible
relations) but determinable. Or it can be the case that facta and data are
completely separate, in which case it is meaningless to talk about their rela-
tions (scepticism). Again this is a determination which determines and
destroys the flexibility. These last two examples ask for a more critical
insight to our problem.

Data are taken as individuals. The word individual itself means indivisi-
ble, atomon, a finite simple. Two problems then arise out of this. The pro-
blem of analyzing data and the problem of communicating data (from the
facta point of view). If a datum is individual, indivisible, absolutely simple
and single, then how can we analyze it? Also, how can we communicate it?
We come then from the point of view of facta and try to analyze the datum
and go beyond the indivisible by division; or we extend the individual by
communicating it, by adding, by putting it in a whole. Communication and
analysis run parallel, for we may analyze something by dividing, or by plac-
ing it in a larger whole (communication in terms of data). Communication
is in terms of a whole (other people, a language etc.) but may be achieved
by analysis since we use individual words with general meanings, and when
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in doubt we define, or analyze our discourse in terms of significant terms
in it. To illustrate this in an example related to our paradox: Data are taken
as infinite while what we construct is finite. But this is not absolutely the
case for indefinitely many scientists may have a different idea about a pheno-
menon. To solve the problem they have to turn to the data as finite and thus
as determining. In the same line of thought ambiguity is a fact referring to
many kinds of data. Meaning and reference then fit the schema of consider-
ation of our paradox and can be explored through it.

The above discussion focused on the paradox. Whether there is in fact
(or in texts) a paradox. Whether we can conceive it as such. And finally
wherefrom it arises. The discussion has a parallel theme running in the
opposite direction: Whether we make paradoxical facts. Whether knowledge is
paradoxical. Whether it is the paradox which generates and forms knowledge.
The paradox then was the motive force and the end, it is a material necessity
and a forming (a limiting and ordering) force for knowledge. It sets us going
and it also limits us. It appears that we are at one and the same time motiva-
ted and restricted by the paradox. At the boundaries of knowledge then we
do not stop blocked by the outside. The flexible relations we set up tell us
that what is determined and what is undetermined close up an area but
also have the potential for further expansion: they are at the same time
boundaries and forces from the inside. Now we can sce the relations within
the paradox, in a less negative way, not as the determinate and the indetermi-
nate but as the determinable and the determining, the matter and
the act. Of course the matter and the act can interchange in being attributed
to the determinable or the determining, or merge, or enter in whatever flexible
manner, because the matter may have some form, and determining as a
process may be a potency. And furthermore, the activity and the potentiality,
set up in flexible paradoxical relations, are related with other paradoxes
at this level of limits. To give an example: from the activity side of the relation
we can be tied down to the paradox of freedom, from the potentiality side
of the relation we can be related to necessity. 1f we take into account the
relations freedom - necessity we can get a sense of the importance of the
paradoxes in Human Knowledge. On the other hand we connect things in
another way: potentiality with freedom and form with necessity.

In the previous passage I purposely increased the range of the paradox
by relating it to other paradoxes such as to making up form and to freedom
and determinism. On the one hand we could make our case stronger for the
philosophical importance of the paradox, on the other hand we could make
a start on the consideration of the paradox outside of the theoretical sciences.
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Out of our schema we can draw parallel relations in terms of the whole of
human knowledge, activity, and making. The middle line of questions (1.1,
2.2,3.3) show us possibilities for parallel relations: to facts as facts though
as activity, and things as Being we can parallelize History - Poetry - Philo-
sophy, or Physics - Epistemology - Metaphysics, or Theoretic - Practical -
Poetic. Now, if it is through an art of semantics that one wants to approach
the subject, one would have only to take the specific references and see them
under the light of the questions that we set up, and perhaps modify the
questions in terms of the new paradoxes. If on the other hand, it is an art
of discourse and an inquiry that we are aiming at one must go beyond the
matrix to the data - facta relations, with respect to the new paradoxes.

The problem of infinite - finite, definite - indefinite ranges through all
the sciences. In the poetic sciences, which may primarily appear as opposed
to the infinite, since they are commonly seen as ways of form - giving, the
paradox of limits is of no less importance. For what is it which determines
the form? Is it the poet? If it is, then the problem of knowledge reappears.
If the poet is describing things with magnitude and limits, is the determinate-
ness of the magnitudes of the poema a result of the determinateness of things
or of the poet? Is the immitation of reality a copy of the world or of the poet
and in the first case how do we explain the different versions of a thing in
art, or if it is the second, what are the relations of the poet to the material
he uses in his different poems? The same problems appear at the criticism
of art. And, if art is an expression of something is the language or the clay
limiting or adding to the expression? If that which is to be expressed is infini-
te then how can we express it in finite forms? Is there any truth in a statement
of a poet that the best poetry is the unwritten one? Discussions about art
then would center around the different magnitudes of the poema, around
its unity and its order, around problems of expression, imitation and limi-
tations or potentialities of art in the forms or in the materials, which can
range from the whole universe down to the instruments of utility.

In history, in the interplay between the actual events and the writing
of history (ordering and limiting) we can find the paradox. What is that deter-
mines what in history? Problems of complete or incomplete induction,
problems of detailed analysis of causes, and problems of construction, of
writing of history are all related to the paradox of infinite - finite, determinate-
indeterminate. We thus have a range of histories from the simple tape-record-
ing and the camera to the chronicles to the quantitative histories, to history
as it should be. Another paradox enters history, that of freedom and neces-
sity, which borders with the infinite and brings us closer to another area,
that of action and the practical.
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In the sphere of action problems-paradoxes arise out of conside-
ration of infinity. Is the action a principle, a way of getting out of limits?
Does it involve the infinite potentialities of matter or is it restricted by the
forms of behaviour or other forms? Is action aiming at freedom or does it
require freedom? Is action autonomous with respect to forms? Does its
determination involve knowledge of the determinate or indeterminate in
the world? These questions were answered antinomically or paradoxically
by different thinkers and people, and there is no definite answer to them.
Is it not the case that we are again faced with the dynamical paradoxes which
limit from the inside our knowledge and our world?

The paradox of infinity, limits and order was the motive force in the
writing of this paper. It also structured the paper and finally gave limits to
it in a flexible manner from the inside. It is then partly by the limits that the
paradox established and partly by the finitude of time that we will have to
give an end to the study of paradoxes and of infinities.
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ddomn popern ot cuvvéyewa g Epevvag. Elvar 10 dneipo idéa mov dvikel
oty éuneipia §j elval copnépaocua celpds cvALoylop®Y i pinog elvat pid
apyf, pa Béomn, mod v deyxopaote dg altnpa §| déiopa; IMaipvoviag adtig
tig Tpeic mboveg Oéoelg kal ocuvdéovtds Tig petafd tovg pmopolpe v on-
HLOVPYNOOUE Eva oy fitHa pE EpWINOES AV GTO dmeLpo, moL puropolv va
pag ypnotpedboovy o1 peAéTh Tod dreipov G pépovg Tiig Eunetpiog. “Orot
SLHEWVOTYV, TG TO POVO AVapELoBiTnTo HEPOS Tiig Eumetpiag, Emov Epeavi-
Cetar 10 dmepo, elval 14 €pya @V @Lhocdemv, 6nwg 100 Nedtovog, 10D
Kaptesiov, 1o Emvdla, ol Xailevunepyk, To0 Nrtipdx, 100 Nnig Mmnop,
o0 Kavr, tod "Aivotdiv kai tod "Apiototédovg. To oyfipa 1dv Epwthoenv
Spws, wov ypetaletar yia TNV é€étacn TtV @Lhocdewv adt@dv, Pociletot
ndve 6& Opiopols kal Tdéelg, kal YU abtov TOV AOYo DIOKELTUL O KPLTIKT)]
®G mPOg 10 MO0 pnopel va peretnion o dnelpo.

Zopmepacpatike 10 wpoPANpe 1ol dneipov pmopel v &&etachHi oo
TelMk0 éninedo tijg yvdong mod dnuiovpyeital Gnd 7 oyéon Sedopévov
Kail yeyovotov (tdv data kol facta) tdv otoryeiov mod g divovrar xai
TOV TPAYHATOV ToL KAvope, Tob katarafaivope kol TOL Kataokevdlope pe
abta mob pdg divoviatl. Ztig axdrovbes téooepels hoyikdg Sduvatic Oioeig
gvtdooovral Shot ol @lAdoogol tod mapeloviog kail Sieg ol mbaveg anod-
yelg yua 1o dnetpo: 1. Ta dedopéva glvar dnelpa, kol dneipa elval adtd Tob
gpeig propodue va kavoue (ol Oeopisg) pé don ta dedopéva. 2. T dedopéva
givat dreipa, GAAG 1) GvBpOTLVY oKEYN UTOPEl VO Kavn HOVO TEPUTd Tpd-
yHoto. 3. Ta Sedopéva dev sivat dnelpa dreipa npaypata (Bempieg kin.) pro-
pobv va yivovy pe avtd. 4. Ta dedopéva 8&v elval dreipa, Snwg SEv elval
dneipa Kol T¢ TPaypato mob umopodv va yivouy ué avtd. Of técoepeig ab-
tEg O¢oeig Eavtholy tig oyéosg petald tob ti pig divetor kai tod midg
£pels 1O KATOVOODpE.

Chicago/USA Philippos Vasiliou Kargopoulos

KYPIQTEPAI ZYNTOMOTPA®IAI TOY TOMOY 3 (1973)

AGPh
ADOE
CAG
cQ

DG
EE®IIIA
JHS
JPh
TTAA
PACA
PG
P.U.F.
RE
REG
RhMus
RPhilos
RPhL
RSF
SVF
VS

Archiv fiir Geschichte der Philosophie

"Apyeiov ®ilooooiog kol Oewpiag 1OV "Emtotniudyv
Commentaria in Aristotelem Graeca

Classical Quarterly

Doxographi Graeci

‘Emiot. "Enetnpig thg ®hoc. Txoriic 100 [aver. "Adnvidv
Journal of Hellenic Studies

Journal of Philosophy

IMpoaxtika "Axednuiog "Adnvdv

Proceedings of the African Classical Association
Patrologia Graeca

Presses Universitaires de France

Real - Encyclopidie

Revue des Etudes Grecques

Rheinisches Museum

Revue Philosophique

Revue Philosophique de Louvain

Rivista Critica di Storia della Filosofia

Stoicorum Veterum Fragmenta

Die Fragmente der Vorsokratiker



