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Science in Ancient Greece during all its stages of development, shows the
constantly recurring attempt to resolve the antithesis between the unity of
the cosmos and the plurality of its phenomena. The question raised if this
antithesis is a real one, or is it perhaps only an illusion resulting from the imper-
fection of our senses. Then, is this plurality of phenomena only apparent, and
the cosmos in fact is a single unchanging unit, admitting of no movement; or
is it this unity that is imaginary, and reality is in fact no more than the sum
total of unending mutations and changes?

The answers given to these questions by the early Greek philosophers
range from one extreme to the other. Thales and his followers held a monistic
view, deriving everything from primeval matter, with Parmenides of Elea
going so far in this monism, as to rule out any change of all possibility of mo-
vement. At the other extreme, Empedocles introduces a pluralistic conception
in his theory of the four elements. On the other hand, Anaxagoras carried out
pluralism to its logical conclusion in his conjecture that, while matter is con-
tinuous, it actually consists of minute quantities of all the various differen-
tiations of which it is capable. Then, he maintains that the plurality of cosmic
phenomena results from the plurality of quantities defining every single parti-
cle of matter. Of all the answers, that given by the Greek atomists, Anaxago-
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ras’ theory, being a synthesis of monistic and pluralistic elements, is the most
convincing both in its simplicity and in its comprehensiveness. It showed
that the plurality and flux of the macrocosm can be explained by a certain
uniformity and by causal laws governing the world, not accessible to our
senses.

The whole subject of the ancient atomic hypothesis is particularly in-
structive for the scientist in the age of the modern atomic theory. The atomic
structure of matter has actually been proved by experiment and is accepted
as a firmly established and an unquestionable fact. The history of the past
one hundred and fifty years shows how this certainty emerged slowly from
general conjectures, the reality of which was regarded with scepticism by
many scientists, and from a long series of interrelated experiments and
deductions, which eventually grew into a uniform and complete theory.

In the light of this modern development, it is of interest to enquire how
far the Greeks succeeded at a time when any systematic experimentation was
virtually unknown, when the methods employed in that time consisted main-
ly of observation and speculative conjecture, and when the scientific princi-
ples and inferences in use were only a few in number and of the most general
nature. There is no question here of comparing the two theories in terms of
absolute scientific achievement: such a comparison would obviously be both
pointless and unfair. Instead, the main purpose of this comparison is rather
to estimate the validity of a method as shown in its internal logic and the ex-
tent to which it succeeded in developing to the full its basic premisses at a
time when scientific evidence was in the main qualitative. Since it is well
known, that the Ancient Greeks hardly knew of experimentation and mathe-
matical deduction as a means of applying scientific intuition to reality: for
them analogy and the scientific model were the only connecting-links between
the invisible and the visible.

The history of the ancient atomic theory extends over four hundred years
and is connected with four famous names. Its author was Leucippus of Miletus,
who lived in the middle of the fifth century B.C. His pupil was Democritus
of Abdera, one of the most universal thinkers of the Ancient World. The
theory was turned into a philosophical system by Epicurus of Samos, who lived
at 341-270 B.C., and who made it generally known. Finally, we must mention
the Roman poet T. Lucretius Carus, whose didactic poem «De Rerum Natu-
ra» is a paean of praise in honour of the Epicurean philosophy. This poem is
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also the most detailed source of our knowledge about the atomic theory of E-
picurus, apart from Epicurus’ letter to his pupil Herodotus. Of the numerous
writings of Democritus, only a few fragments are extant, and still less of Leu-
cippus; but quite a number of their sayings are quoted by Aristotle and Theo-
phrastus in the course of their strong polemic against the atomic theory. These
quotations, together with some from Plutarch and the doxographic literature,
complete our picture of the theory evolved by the founders of the atomic
school. Some details, in which Leucippus, Democritus and Epicurus differ from
each other, merit a special attention, as indications of the theoretical develop-
ment within each particular scientific doctrine. But, in general, it may be
said that the principles of the atomic theory are the same for all its proponents.

All these thinkers frequently emphasize the view that, there is in nature
a general conformity to law, and in particular that there exists a law, which
may be called «the law of the conservation of matter». Leucippus is quoted
as saying that «nothing happens at random; everything happens out of reason and
by necessity» [1] and the atomic doctrine of Democritus contains the sentence:
«Nothing can be created out of nothing, nor can it be destroyed and returned to
nothing» [2].

This emphasis on the conservation of what exists is important for the
proof of the existence of the atoms, as opposed to the theory that matter is
infinitely divisible. It is plausible that Leucippus was acquainted with the
Eleatic School, which included Zeno of Elea, whose famous paradoxes taxed
the ingenuity of the best Greek philosophers [3]. Some of these paradoxes are
based on the principle of dichotomy or halving. The argument runs that there
is no end to the division of a section into parts, since there is no limit to any
form of mathematical division, including halving. Thus, the number of points
between two given points is infinite. It is very probable that one of Leucip-
pus’ reasons for trying to find a solution to the problem of permanency in plu-
rality was the paradoxe of division. This led him to the conclusion that phy-
sical division is not the same as mathematical division: «The atomists hold
that splitting stops when it reaches indivisible particles and does not go on in-
finitely» [4]. This assumption of a lower limit to the division of matter is an
axiom, which may be proved by arguments of plausibility. Indeed, if matter
can be infinitely divided, it is also subject to complete disintegration, from
which it can never be put together again, then, if we wish to maintain the law
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of conservation of matter and to consider the process of its disintegration and
reintegration as a reversible one, we must assume that the disintegration or
fragmentation stops at a definite and finite limit. Only so does there remain a
permanent primary foundation for a new building up from the ultimate par-
ticles without any loss in the quantity of matter.

As a corollary to this insintence on the existence of the atoms, Epicurus
also insists on an upper limit to their size: they are always invisible, and a vi-
sible atom is inconceivable. Though no specific reason is given for this assump-
tion, its empirical basis is obvious enough: bodies, that can be seen, are still
divisible and therefor cannot be atoms. In contrast to Democritus, who did not
postulate a maximum size for the atom, Epicurus apparently evolved the
theory that the perceptible and imperceptible are two essentially different
categories of existence. The atomic theory was completed by a second axiom,
the postulation of a «vacuum». The vacuum was introduced with rigorous
consistency into the picture of the cosmos as an independent reality. Once
again, this assumption is based on plausibility: given that matter is composed
of atoms, of ultimate unchanging particles, then all changes must be the re-
sult of their movements, and the prerequisite of movement is a vacuum, that
is a space entirely devoid of matter in which a particle can pass from place to
place. On this view it necessarily follows that there is no possibility of a vacu-
um inside the atom itself, since in such a case the atom would be subject to
changes and to physical influence from outside and would thus be likely to dis-
integrate. Hence the postulation of a vacuum as a prerequisite for the move-
ments of the atoms inescapably leads to the postulation of the absolute soli-
dity of the atom itself. Matter and the vacuum are entirely separate from each
other.

All the atomists, from Leucippus to Epicurus and his disciples, are agreed
that both the number of atoms and the extension of the cosmos are infinite.
The infinity of the cosmos in time, that is its eternity, was deduced by Demo-
critus from the conservation of matter, which rules out a creatio ex nihilo. On
the other hand, infinity of space, and of the amount of matter in it, are clearly
interrelated. It would appear from this that the essential point in both pre-
misses is the assumption that space is infinite [5]. The infinity of the universe
however, is proved by a geometrical argument of the very kind that was re-
jected by the atomists in relation to the division of matter. In this case the geo-
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metrical argument may be regarded as valid, since the problem here concerns
spatial qualities. Until the discovery in modern times of non-Euclidean spaces
and their properties, it was reasonable to reject the conception of finite space,
on grounds such as those advanced by Epicurus. It is likewise worth mention-
ing that Epicurus’ argument to prove the impossibility of a concentration of a
finite amount of matter within infinite space has also been used in the modern
cosmological controversy.

The universe of the atomic school thus consisted of a vacuum of infinite size
filled with «solid particles», atoms, of infinite number. It was accepted that
these atoms differ from each other, not in the matter which fills them, for this
would contradict the monistic basis of the atomic theory. Indeed, the prime-
val matter of which the atoms are made is uniform, but there are various
kinds of atoms distinguished by their shapes: «The atoms are differen-
tiated by their shapes: the nature of them all is, they say, the same, just as if,
e.g. each one separately were a piece of gold» [6]. We are also told that «Demo-
critus and Leucippus say that there are indivisible bodies, infinite both in
number and in the varteties of their shapes, of which everything else is com-
posed — the compounds differing one from another according to the shapes,
positions, and groupings of their constituents» [7]. The physical, concrete qua-
lities of macroscopic bodies are therefore determined by the particular kind,
or combination of kinds, of their component atoms, and also by various prin-
ciples controlling the dispositions of the atoms in the space occupied by the
body, defined as «positions» and «groupings».

The shape of the atom corresponds to the chemical element of the medern atomic
theory. It is the shape which differentiates the atoms, in the same sense
as the atomic number does to-day, determining their chemical properties.
Since the ancient atomic theory was built upon purely mechanical conceptions,
it is not surprising that the distinguishing marks of the atoms were mechanical
or geometrical.

Then, Leucippus and Democritus maintained that the number of shapes
was infinite, whereas Epicurus held it to be finite. This difference follows na-
turally from a variance in the assumptions about the size of the atoms. To
every given size, it is possible to assign only a finite number of distinctly dif-
ferent shapes, and once all the possible mutations have been exhausted, a
fresh shape can only come into being, through an increase in the volume of
the atom. Hence the first atomists, who set no upper limit to the size of the
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atoms, did not restrict the number of their shapes either. But Epicurus was
further obliged, by his proviso that the size of the atom must be invisible, to
reduce the shapes to a finite number. Lucretius, who repeats this argument
about the finitude of the different shapes of the atom, gives an extremely viv-
id illustration of how the increasing number of shapes is linked with the in-
creasing size of the atoms.

Leucippus apparently distinguished only the size and shape of the atoms.
In Democritus, on the other hand, there is mention of weight, not however as
an independent quality, but as a function of the volume of the atom [8]. In
this point there is a fundamental change in Epicurus’ doctrine: «Democritus
recognized only two basic properties of the atom: size and shape. But Epicu-
rus added weight as a third. For, according to him, the bodies move by neces-
sity through the force of weight» [9]. The last sentence shows that Epicurus
found it necessary to introduce weight, as the cause of the movement of the
atoms. Democritus, on the contrary, denied that movement was due to weight,
as is clear from the following passage: «Democritus said that the atoms have
no weight, but they move by mutual impact in infinite space» [10]. The words
«have no weight» are to be interpreted as meaning that weight is not the cause
of movement, as it is explained later-on by Cicero.

The picture drawn by Democritus reminds the modern scientists of the
atoms of the ideal gas in the modern kinetic theory of gases, which are kept
in perpetual motion, characterized by constant collisions. Throughout the li-
terature of the atomic school, great stress is laid on the perpetual movement
of the atoms. Aristotle severely criticizes the absence of a cause of the move-
ments of the atoms in the doctrine of Leucippus and Democritus in his books
of: «On the Heavens» as well as in «Metaphysics».

It was a sound scientific instinct, that saved the founders of the atomic
school from this mesh of reasoning in which Aristotle got himself entangled.
They did not begin by raising the problem of the cause of movement, but ac-
cepted movement as a given fact, just as they did in the case of the atoms. It
is not wise to raise all the questions involved in a scientific problem simulta-
neously. On the contrary, a developed scientific sense is required to limit the
range of questions at the start and to consider only some of the phenomena as
derivatives of others, while regarding the rest as ultimate data. Even without
knowing the law of the conservation of momentum, or of the quality of move-
ment, Leucippus and Democritus hit the mark when they assigned to every
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atom a predetermined movement and described the sum total of atomic move-
ments by the elementary mechanical model of elastic collision. In this way they
succeeded in grasping the first principles of the kinetic law of matter entirely
without the aid of mathematics and with only the most primitive statistical
concepts.

Thus, in the opinion of the atomists, not all the atoms form part of com-
pound bodies, but there are always some left moving freely. Lucretius, in the
second book of his poem, describes this phenomenon in great detail, emphasi-
zing that atoms sometimes escape from the compound bodies and resume their
free movement in the void. For the atoms, which interlock to form compound
bodies, the atomists consistently maintained that they too continue in a per-
petual motion. Each of them continues to move in the narrow space bounded
by its neighbours, being subject to very frequent collisions, which are like
swift vibrations in its narrow enclosure. This means that the interlocking of
the atoms does not turn them into a single physical unit: even after com-
bining, each one maintains its individual character, as shown in its movements,
which in these circumstances take the form of vibrations.

However, the ancients had no conception of statistics, for determining
the laws of phenomena, where very large numbers on individuals, or very
large numbers of repetitions of a given occurrence, are involved. We do not
find amongst them anything resembling the «law of large numbers», or the
«law of averages», or the like, even though the games of chance, which were
so common in the Ancient World, provided plently of opportunities for their
study. The one exception to this rule occurs, as might be expected, in the ato-
mic theory, which deals with an enormous number of individuals.On this point
we possess two famous descriptions of parts of Epicurus’ doctrine, both of
them in the second book of: De Rerum Natura. In the first, Lucretius discus-
ses the case of many particles moving in all directions within given boundaries.
If this is so, the sum total of these particles will be at rest as a single entity in
the given space; or, in other words, the total of all the velocities will be zero.

The second description concerns a much more complex phenomenon,
one which was discovered by the microscope in the first half of the nineteenth
century, but was not fully explained and reduced to mathematical terms until
the beginning of the twentieth century. This is the Brownian movement.
When we look at microscopic particles suspended in a liquid or a gas, we see
how they move in a perfectly disorderly fashion, wandering this way and that,
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without rule and without purpose. This indirectly shows the activity of the
ators in the liquid or the gas, which cannot be seen even in a microscope. It
is true that in the average, taken over a longer period of time, the total of all
the impacts of the atoms on the microscopic particles is cancelled out. But the
statistical deviations from the average, occurring at every moment, result in the
particle’s being incessantly given impulses this way and that, with constant
changes of direction, and it is a random impulse which gives rise to the cease-
less oscillations of the particles.

This is the phenomenon that we find described and concretely illustrated
in a passage from Lucretius, which is remarkable for its clarity and the way in
which it picks out the main points. To this remarkable description given by
Lucretius [11], we need only add the comment, that it perfectly describes and
explains the Brownian movement by a wrong example. The movements of
dust particles, as seen by the naked eye in sunlight, are caused by air-currents,
and it does not correspond to a Brownian motion. The real phenomenon postu-
lated by Lucretius on the basis of abstract reasoning can only be seen in a mi-
croscope.

However, this stricture in no way detracts from the importance of the
discovery itself. It may be said that the greatest achievement of the atomic
school in Ancient Greece was the introduction into scientific reasoning of the
method of inference, as demostrated by Lucretius [12]. To appreciate the ar-
guments by Lucretius [12], we must remember how important a function in
the explanation of a phenomenon, or the interpretation of an experiment, is
fulfilled by this kind of scientific reasoning, even in our days of experimental
science and mathematical formulation. This essential element of the scientific
method reached a peak of development in the Greek period. In this, the atomic
school undoubtedly played a decisive part, though examples could be adduced
from other schools as well.

We have seen that the basic premisses, from which Leucippus and Demo-
critus started, were the existence of a vacuum and of atoms differentiated by
shape, position and arrangement. It is now natural to enquire to what extent
these thinkers tried to infer all the consequences of these premisses and to
build upon them a physical of chemical theory of matter, as a rational expla-
nation of physical phenomena. It should be mentioned that their approach to
all natural problems, including both biological and psychological phenomena,
was rigorously mechanistic. The saw everything as due to the movements of
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matter and to the contacts between its parts, starting from the creation of the
universe and ending with man’s senses and soul. There was no question of in-
troducing any other motive force, as the cause of physical processes. Such for-
ces, being «rrational», must eventually break up the mechanistic picture of
the universe, by becoming firmly entrenched in it, under the guise of «spiri-
tual» causes, like the Mind of Anaxagoras; or they may even lead to the con-
fusion of entirely different categories of existence, by turning the Gods into
the supreme cause. Thus, by comprehensively ruling out the existence of for-
ces, Democritus and his followers left themselves with only one cause for the
explanation of all physical change, that is impact, or the collision of atoms or
aggregates of atoms.

The application of this principle to epistemology led the founders of the
atomic school to take up the same position as Locke and the English Empiri-
cists in the eighteenth century. The objective basis of sensation is simply and
solely contact, either direct contact between the person perceiving and the
object perceived, as in touching, or tasting, or contact between the person
and the atoms emitted from the object and entering his nose, ear or eye.
Thus, Democritus, like Locke, distinguishes the «secondary qualities» or bod-
ies —colour, smell, taste, sound— which are the subjective product of our
senses and can be explained by the mechanical attributes of the atoms, from
their «primary qualities», such as impenetrability, hardness, etc., which are
the objective expressions of the «true» attributes of matter.

Since the writings of Democritus are not extant, we have to rely on the
references of other writers for our knowledge of his theory of matter. All in
all, these writings amount to a feeble enough echo, which is particularly diffi-
cult to interpret just on the details of most interest to us. That many passages
became obscure in the course of transmission is made probable by various con-
tradictions and by the fragmentary and unintelligible condition of several
texts. A considerable part of the whole theory has been preserved in the wri-
tings of Theophrastus, particularly in his book “On Perception and Things Per-
ceived”. But here, too, the detail and clarity of the exposition are very uneven.
Still, there can be no question that Democritus tried to explain both the pri-
mary and secondary qualities, i.e. all the macroscopic properties of things, by
the attributes inhering in the primary elements of nature.

Difficulties in explaining various properties in the theory of atomists like
the weight, the hardness of the bodies, their brittleness arose between the ato-
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mists. It was Epicurus first who restored that position and arrangement of
atoms in their place is of equal importance for explaining the properties of the
bodies, thus taking the first step from the atomic theory to a molecular theory.

However, according to Epicurus, the molecule has another distinguishing
mark, namely the co-ordination of the movements of atoms composing it —
the movements which these atoms «mutually pass on and take over» [13].
We have already seen that the perpetuity of motion was one of the basic pre-
misses of the atomic school, being applied even to the «compound bodies»
[14], in which the atoms are so close together that the motion inside them takes
the form of a vibration, resulting from the rapidly repeated collisions and re-
coils. The simplest compound body of all is the molecule, called by Lucretius
«concilium», which means union or association and is close to our modern
concept of a chemical compound. The compound is a unit of a higher order
that the atom, and its structure is closely associated with the nature of the
motion of its components.

Coordination of the movements of the atoms in the molecule, harmony
between their various vibrations, governed by a principle regulating their mu-
tual movements — these are the physical factors which characterise the asso-
ciation of atoms, the concilium, and make it a single entity. Once again we
are amazed at the imaginative power and scientific intuition displayed in the
emphasis laid here on one of the characteristics of the molecule — namely, the
sum total of its possible vibrations and their combinations, which Epicurus
of course regards simply as a function of position and arrangement and not of
forces. It may be that this model of the molecule was to some extent the re-
sult of observation. The ancients were aware that the mechanical movement
of a body consisting of many parts held loosely together by chains or ropes,
depends on the form of these connections and that there is in such cases a kind
of «communal motion» of all the parts in which the rhythm of each one is con-
ditioned by the rhythm of the whole. The logical way of passing from this mo-
del to the picture of the molecule would have been to put forces in place of ro-
pes, as the cause of molecular vibrations. Only the Greek atomists. being op-
posed to the assumption of forces, regarded the coordinated motion within the
association of atoms, as the result of their mutual arrangement and the na-
ture of their internal recoils, which, in their turn, were determined by the sha-
pes of the individual atoms.

Since Epicurus considered the secondary qualities as originating mainly
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in the molecules, it is not difficult to uderstand his assumption that any change
in the molecule, resulting from a change in the arrangement of its atoms, pro-
duces a change of colour, or of taste and smell.

It is clear why, on the basis of his mechanistic theory, he should ascribe
mechanical causes to such changes of the molecules, causes such as moving or
shaking which put an end to one kind of atomic association and bring others
into existence. At the same time, Epicurus assumed that the molecules were
structurally strong enough, to continue existing as units, even in isolation,
when they escape from bodies and pass from place to place. According to Epi-
curus, the speed, at which these images travel, is very great and they arouse
sensations in us whenever they strike our bodies. There is no need to discuss
the details of Epicurus’ theory of sensation, with its very primitive mechani-
stic approach. But, it is of interest to note the repeated emphatic assertion,
that the structure, which the molecule has within the body, representing on a
small scale all its properties, is preserved also after its emission.

Undoubtedly, it was Epicurus, who actually evolved the molecular theo-
ry and tried to define the physical characteristics of molecules. To say this is
in no way to detract from the achievement of Leucippus and Democritus, who
were the first to conceive the molecular idea, when they stressed the influence
of the position and arrangement of the atoms. Indeed, it would appear to be
Democritus, who was the author of an analogy, which was intended to exem-
plify the nature of the molecule and which is very characteristic of the synthe-
tic approach of the Greeks. The analogy is mentioned by Aristotle in his Me-
taphysics [15].

In this passage of Aristotle [15], the use of an analogy from language to
explain a physical theory is in itself most instructive. The common point is,
in this case, the construction of more complex units, from units which cannot
be broken down any further. This is also reflected in the Greek term «stoi-
cheion», which is used both as a collective noun for «letter» and as one of the
many Greek equivalents of «atom» and in a still more general sense of the ul-
timate elements of physical reality.

Democritus’ picture is the aptest of all. Just as a word is more than the
algebraic sum of its component letters, so the particular association of atoms
in a molecule is something different from the geometrical combination of ele-
ments. An entity is formed, which, by force of its specific constitution, receives
a specific quality, which we perceive as colour, taste or smell. Any shifting of

6
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one of the constituting units from one place to another, any alteration in a
single one of the elements, produces a complete change in the characteristic
quality of the whole.

To sum up, then, it would seem that the development of the atomic theo-
ry, from Leucippus and Democritus to Epicurus and his school, is more a mat-
ter of progress in the clarification of details than of advance in scientific ideas
or principles. An exception is the concept of the molecule, the association of
atoms: here Epicurus made a striking original contribution to scientific know-
ledge. But, with this one exception, it may be said that the later writings in
this field were merely explanations and commentaries of what had been dis-
covered by the originators of the theory. The greatest achievement of the ato-
mists was to develop a new kind of scientific reasoning, based on evidence by
analogy and inference of the invisible from the visible, by means of parallels
and models as illustrations. We have seen that this achievement was no mere
chance, but a logical consequence of the main principles of the theory, which
set physical reality upon an infra-sensory basis.

A typical difference in conception between Democritus and Epicurus
theories, which again reveals Democritus as being more cautious and critical,
concerns their respective opinions about the nature of knowledge. Galen, in
one of his writings, repeats the famous statement of Democritus with a very
characteristic addition: «After Democritus had attacked sensation by saying
that colour exists by convention, sweet by convention, bitter by convention,
atoms and void exist in reality, he lets the senses say the following words
against the mind: “Miserable mind, you get your evidence from us and do you
try to overthrow us? The overthrow will be your downfall» [16]. Democritus
was extremely doubtful about the value of the senses as tools of knowledge.
Notwithstanding that his view of the world was absolutely rational, he rea-
lized that the mind has no choice, but to use that most imperfect and unre-
liable of instruments, the senses.

In Epicurus we find the opposite opinion. The philosophic scepticism of
Democritus is replaced by a naive realism and an unquestioning faith in the
senses. To Epicurus’ mind, any questioning of a single one of the senses is like-
ly to remove the solid ground from beneath our feet: «If you fight against all
sensations, you will have no standard by which to judge even those of them
which you say are false» [17]. It is not the senses that represent a danger to
our knowledge, but the deductions made by the mind from our sensation.
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In view of the gulf, which separates this opinion from the careful and ba-
lanced position taken up by Democritus, it is no wonder that, in the perspe-
ctive of history, the later commentators linked together Democritus and Plato,
one of them even comparing the «ideas» of the latter to the Atoms of the for-
mer: «The schools of Plato and of Democritus say that there is no reality ex-
cept that comprehended by the mind. Democritus says so, because in his opin-
ton the fundamentals of nature are not perceptible to the senses, seeing that
the atoms of which everything is composed are by their nature deyvoid of all
sensory attributes; while Plato says so, since to his mind things perceptible
to the senses arein a constant process of being created and are not permanent»
[18]. A few extant fragments of Democritus’ writings confirm his critical stand,
which was a logical outcome of his rationalism and a pessimistic view of the
power of human knowledge: «We know nothing about anything really, but
Opinion ts for all individuals an inflowing» [19]. «It will be obvious that it is
impossible to understand how in reality each thing is» [20]. «We know no-
thing accurately in reality,but as it changes according to the bodily conditions,
and the constitution of those things that flow upon the body and impinge upon
ii» [21]. «One must learn by this rule that Man is severed from reality» [22].
The pessimism expressed here by one of the founders of the atomic theory
reaches its climax in the following sentence: « We know nothing in reality;
for truth lies in an abyss» [23].

The contemporary scientist is forcibly struck by the historical affinity
between the science of Ancient Greeks and the modern science. Modern science
goes back to the 17th century and its origin is usually associated with the
names of Galileo and Newton. Despite its many transformations during the
last 400 years and which in all propability will continue in the future, the char-
acter of modern science can be accurately and unambiguously defined as
follows:

In method it is an interaction of the reciprocal processes of induction and
deduction, while in purpose, it is an interplay of the comprehension and con-
quest of nature. This second characteristic synthesis of modern science finds
expression in the interdependence of pure and applied science. However, An-
cient Greeks throughout a period of 800 years made no recorded attempt at
systematic experimentation. Then, induction for them was limited to the sy-
stematic observation and collection of such experimental material, as was of-
fered by the study of natural phenomena. Nor was the deduction of the Grekes
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any better, since it lacked in general the mathematization of the fundamental

concepts and the deduction of facts from laws expressed in terms of mathe-

matical formulas.

However, a general overview of the achievements of the ancient world
allows us to accept that the foundation of modern science is accomplished by
the Greeks, since some basic principles of the scientific approach, which are
still as valid as ever today, were discovered in Ancient Greece.

The independence of Greek science was brought about by the struggle of
logos against mythos, something similar in many respects to the birth of mo-
dern science from the assault on petrified medieval scholasticism. The dawn
of systematic scientific reasoning occurred at the beginning of the 6th century
at Miletus, on the west coast of Asia Minor, by the Prosocratic philosophers.
These scientists promulgated a series of principles:

i)  The maximum of the phenomena should be explained by a minimum of
hypotheses.

i) The introduction of the law of the conservation of matter.

iii) A modification of the law of conservation of matter into the law of con-
servation of energy. This principle may result from the acceptance that
nature is capable of a rational explanation, which reduces the number
of variables and replaces some of them by constant quantities, indepen-
dent of time, or the particular form of a given process.

iv) The first and basic matter is one and unlimited.

v) Motion is a basic fact, which does not need explanation. Then, it is motion
which brings about the realization of the principle that quality can be
reduced to quantity. With this principle, the Milesian school reached the
summit of its achievements, since this brief sentence expresses the very
essence of science from the time of Anaximenes to the present day.
Besides these basic principles, the Milesian school introduced successfully

the notion of models and analogies and made extensive use of considerations

of symmetry. They have established the distinction between matter and force.

The force was defined as attraction and repulsion and their dynamic equili-

brium conceived the existence of cosmos.

The whole process of evolution of science in Ancient Greece covers a long
period of almost ten centuries. Indeed, the Greek civilization generated science,
as we understand today, without, however, giving concrete elements of
inter-connection of the scientific progress and achievements with technology.
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The picture unfolded in the description of achievements of atomists in
antiquity is a characteristic episode during the birth and death of a living or-
ganism. Indeed, we witness a period of germination in the sixth and fifth cen-
turies, with the appearance of the Milesian School, the work of Pythagoras
and his first pupils, and the teachings of Empedocles and Anaxagoras. This
seed comes to fruition in the period from Leucippus and Democritus and the
later Pythagorean School, in the second half of the fifth century, to the death
of Archimedes, at the end of the third century. In the second century, after
Hipparchus, the pace of creation becomes noticeably slower and the long -
drawn decline of creative power begins. Its place is taken by the activity of
compilers and commentators, beginning in the first centuries of the Christian
era and continuing until the final eclipse of classical culture. The whole pro-
cess covers a long enough period: about eight hundred years, if reckoned from
Thales to Ptolemy, and more than a thousand, if we carry it down to the time
of the later commentators.

In the modern world we have grown so accustomed to regarding science
and technical progress as inseparable, that we cannot understand how the
nation which, by discovering the scientific method, paved the way for modern
science, failed to display worthwhile initiatives in the technical sphere. It can
be said that the slow progress made by Greek science, apart from astronomy,
completely belies the greatness of its vision and its original momentum, and
that its few technical contributions fall far short of its scientific achievements.
While the philosophical schools in antiquity became centers of scientific re-
search, only after Aristotle, in the Hellenistic period, did there arise profes-
sional scientists in the modern sense, great investigators, mathematicians and
astronomers, such as Euclid and Archimedes, Aristarchus and Apollonius of
Perga, Eratosthenes and Hipparchus. Even so, Greek science was still over-
shadowed by philosophy, and for two reasons. First, because of the tremen-
dous educational influence of Plato, who was the inspiration of adtronomical
and mathematical research; and secondly, as a result of Aristotle’s encyclo-
pedic systematization and the great influence of the Stoic School in the cen-
turies after him.

The Ancient Greek scientist believed fundamentally that the world should
be understood, but that there was no need to change it. This remained the be-
lief of subsequent generations, up to the Renaissance. Indeed, the real revo-
lution which completely transformed human affairs, came with the change of
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man’s attitude to nature, ushered in by the Renaissance. The Renaissance was
the awakening of man’s desire for conquest, the conquest and control of nature
through science. Previously, the attitude to nature had been one of submis-
siveness, and the character of science had been theoretical and speculative.
Now, all this was thrust aside by the thirst for knowledge, as the means of
controlling the forces of nature and harnessing them to man’s requirements.
By understanding nature, the free man would be able to tame and exploit it,
for the extension of his own power. This revolution, which took place over a
long period of time, cannot be traced to any single cause. But the significance
of its consequences is plain enough: the fear of the gods and the elements was
replaced by the spirit of adventurous conquest which turned science into the
handmaid of technical progress. The supreme expression of this transforma-
tion of values is found in the personality of Leonardo da Vinci. This active,
aggressive attitude of man to nature and his desire to take a hand in natural
processes opened up a new world to him, while the increasingly complex struc-
ture of society directed this desire into the channel of scientific discovery and
technical invention.

This «dissection of nature» by experiment developed after the Renais-
sance, which was foreign to the Greek, was the beginning of the modern period
to appreciate the decisive role in the rapid development of the natural sciences,
played by the application of mathematics to them. In antiquity, the use of
mathematics in physical problems was confined to static phenomena, where a
mechanical question could easily be translated into geometrical or arithmeti-
cal terms, and simple kinetic phenomena, in which there exist simple relations
between the distance covered and the time taken. The new era started after
Renaissance, and developed especially during this century, has as a result the
enormous progress of development of sciences. Indeed, systematic experiment
and the mathematization of natural science, which began simultaneously in
the modern era, are part of the revolution, which also brought technical devel-
opment in its train. This development started, when man’s attitude to nature
became aggressive, when he was no longer content with just understanding
nature, but was fired by the ambition to master it, and the desire to exploit
for his own needs. «The dissection of nature» by experiment and mathematics
was also the result of man’s changed attitude to the cosmos.

Then, the civilization of Europe inaugurated the era of the progressive
integration of science and technology. As participators in this era, we are in
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danger of suffering from a distorted perspective. Still, there can be no gain-
saying the fundamental fact that this integration has become the mainspring
of a creativeness and rapid progress, alike in the theoretical and practical
spheres, which are unparalleled in earlier cultures.

The fructification of technology by science is plain for all to see; the con-
verse effect is no less profound and many sided. Not only does technology give
fresh impetus to pure science, but technical achievements have been harnes-
sed to the service of fundamental science. In this connection, it is sufficient
to mention the tremendous service rendered by the development of scientific
instruments and scientific machines in extending man’s knowledge of nature
beyond the limits of his five senses, thus enabling him to overcome that «weak-
ness of the senses» which Anaxagoras regarded as the chief obstacle to ascer-
taining the truth.

If the intellectual adventure of modern science is perhaps the greatest
of all the adventures inaugurated by the modern era, this is due to the devel-
opment of mathematics as the key to nature’s laws. It is true that our cosmos
has been drained of all the «kuman» content, which it contained in the Greek
period; it is true that the naive world of the senses is separated from the world
of science by an ever-widering chasmj it is true that understanding this world
of science calls for enormous powers of abstraction and a professional and in-
tellectual training, which is becoming ever more rigorous. But, on the other
hand, this cosmos, from the nucleus of the atom to the distant galaxies, is
being filled more and more with new and marvellous contents.

However, industrial development, on the other hand, especially during
the initial phases of its revolutionary technical change, created profound so-
cioeconomic effects and serious problems arose with respect to employment:
for example in the early nineteenth century, skilled people sought to destroy
the new machines being introduced into the textile industry, because they
were afraid of the effect on their livelihoods, of labor displacement, and con-
sequent unemployment.

During the second half of this century a new phenomenon has manifested
itself: a continuously increasing flood of technology, taking the form of a rev-
olution, which we may call the Technological Revolution, whose proportions
are comparable with those of the Industrial Revolution. A process of rapid
and deep-rooted technical change is growing up, quite dissimilarly from the
innovative waves of the Indiustrial Revolution, which appeared at roughly
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fifty-year intervals. The Technological Revolution is drived forward by a
whole group of emerging technologies, which are, evolving not only at high
speed, but also in a highly interactive and diffusive way.

This Technological Revolution is leading our Societies away from the in-
dustrial age, towards a post-industrial society, dominated by new information
processes, where a large part of employment will be found in a wide variety
of service sectors, dominated by the activities of scientific research and in-
cluding also cultural and leisure activities. Although this picture is much dif-
ferent from the typical pattern of activities of the Industrial Revolution, it
should be stressed that industry and manufacturing are still just as important
as before.

The Technological Revolution, however, aims principally to enhance
productivity, efficiency, flexibility and the quality of production in industry,
without any longer dominating the center stage as a job provider. Industry
must become accustomed to this new pattern.

Therefore, research is now the key to international standing. Only those
countries, that engage in scientific and technological research, will be able to
play a role in the world to tomorrow. The importance of science and techno-
logy policy and of medium-to long-term research strategies is growing con-
stantly.

It is of paramount importance for industry to collaborate with Univer-
sities and research institutions. Widening the scientific basis of a firm’s re-
search is becoming a vital factor in competitive strategies. Cooperative agree-
ments take place in a great variety of patterns, and they are no longer nation-
al in scope. There are even areas demanding strong interdisciplinary and
inter-institutional collaboration on a large scale.

The idea of developing appropriate technologies, simple and not capital
intensive, but, rather labor-intensive, for the Third-World countries, was
introduced and developed in the 1960’s and 70’s. This technologicai appro-
priateness should be seen in the sense that grafting an advanced technology
onto a traditional activity can generate formidable improvements in produc-
tivity and quality of product. Industrially developed countries must be ready
to supply suitable technologies and to develop them in cooperation with the
Third World countries.

These problems must be faced with a collective effort of all countries,
including those of the Third World, but it is the prime responsibility of the
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«North» to help develop solutions. Another highly important responsibility
of the developed countries concerns the dramatic need for the Third World
to reap the possibie benefits from the Technological Revolution, by exploring
unconventional paths of development, without repeating the energy —and
material— intensive patterns of production, that have marked the history of
industrial society. In this way, phenomena of deforestation and excessive re-
liance on fossil fuels will be avoided, factors which contribute to the «green-
house effect» and pollution. But, in all these issues and particularly in energy
efficiency, we Europeans are far from setting a good example: that environ-
ment and development are intertwined problems. We have to be concerned
with a «sustainable development», that is a development capable of satisfying
the needs of the generations to come.

The fact that environment and development problems should be intert-
wined was stated clearly in the so-called Brundtland Report written by Gro
Harlem Brundtland, then Prime Minister of Norway and published under the
title: «Our Common Future» by the World Commission on Environment and
Development (1987). In this report Ms Brundtland identified and defined the
concept of «Sustainable Development». This type of development is capable
of satisfying the requirements of a well-devised program for the industrial and
technological development of a country, without obstructing its natural —
resource protection. The concept of «sustainability» refers to the limiting con-
ditions of development, which are not rigid, but rather relate to the state of
technology and social organization, resource-availability, and the carrying
capacity of the biosphere, to absorb the impact of the activities of the man.

A great global effort will be required, and this is the field, where the scien-
tific and technological prowess of the North can be used to best effect in mobi-
lising existing capabilities in the rest of the world, in undertaking more sophi-
sticated and expensive research, and in education and training.

Then science and technology will be able to help resolve the twin questions
heaving over this planet: its global development and the preservation of its global
environment.

This is particularly true in the proliferation of industries and other appli-
cations based no nuclear power, especially by the third world, where the scien-
tific infrastructure is in general not well developed to ascertain the security
of environment. It is the purpose of this collection of contributions by inter-
national authorities on the subject of sustainability of development gathered
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in this comprehensive volume, whose interest, suitability and timeliness is
obvious.
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dtopo Srapopomorobvran Gmd TG oYARETE TOV: f @doic EAwv adTdy, Aéyouy, elvar
7 e, g dxpLBdc &v xaatov €€ adtdv ywpeLoTd TiTo &v wépog Tol uvérov.

To oyfjpa 10D &Tépov GvrioToLKEl TTEOG TO YNULKOV GToLyEloV THg GuYYPEdVoL
dropuxiic Bewpiag. Elvor 16 oyfjna t6 émotov Stapopomolel T& &ropa, xatd TV adThy
Ewvolay xatd Thy 6motay 6 dtopxdg &elude 6ptler ofuepoy Ta oToLyElx, 6 dTotog xal
xaBopiler Tag yMuixds idibTnrag Tod arépov. Olrw, 6 Ashrinrog Sieydplle pbvov T6
péyefog xal 70 ayfina TV dTépmy, dvé el Tov Anudrprtov, EEdANov, 38y dvapépeTal

A A e ’ 3 e 3 A ~ 4 3 ) ') e L
70 Bdpog, 6TwadNmote Byt (¢ dvebdpTnToy THg TOLdTYTOG, GAAK GVOY (G GUVALPTYGLS
70D &yxov Tob arépov. Eig 10 onueiov adtd Omdpyer Bauoixd) weraBol eig 6 Sbypa
700 *Emwobpov. IMpdypatt, eic t& Aeydpeva Tob Anupoxpitov mepidapfdvetar 67i
6 *Emnixovpog E0edper dvayxatov va eloaydyn 0 Bapog, O v aitiav TéY xvnocwy

T&v drbpov. "Ev dvribéaer, 6 Anubrprtog dnérdee &t 1) xivnorg Ggsileto el 7o Bdpog.
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Mévree, 1 elxdv mod 3tder 6 Anubuprrog oyeriletar pt Ty slnbva T6v ouyypo-
vov EmeTnuévey Sid t& drope TévV Idavik@v depiov, clg v cbyypovov xwnTiehy
Bewplav TéV depiwy, T Gmola edploxovtar elg dévaov xivnowy, yapuxtnolopévy 4o
otabepdc ouyxpoloeig. Ko’ 8Avy iy Extaciv Tiig @uhohoyiag Tig drourijs oy ohijs
mopatnpeitar yeviey mapadoyy cic Ty moapby Tg devdov xACEWS TGV ATOLGY.
*AvtilbBérag, 6 *Apiototéhne nataxplver adotnede Sk ThY ToladTyy dmousiay TGV
altidv Snprovpylag T6Y xwhoewy TGy dtbpwmy, elg Tdc Tapadoyds Tob Asuxinmov xal
ol Anuoxpitov, el & BiBAia tov ITepl Odpavod, xabig éntong xal el & Meva-
pootxd.

"EEdMov, %ot THY yvopny TéY dTopteTéy, Syt 8Ae dmd Ta dropa oynuatilovy
wépog Evdg cuvbBétou cdpatog, GANG STdpyouy TTvToTE pepind dTopa EhedBepa ExTog
oY adpetog, To dmola xwolvrat Ehevbépng. ‘O Aovxphitiog, el T6 ebrepov BrfAtov
70D morhuaThe Tov, TEpLYpdpst TO Qutvbuevov adtd pd ueydhny Aemropépetay, Tovi-
Covrag 8t 1 dropa pepeés @opis Eepeldyouv dnd T cdvleta chpara xal émtTuy-
ydvouv iy EhsuBépay xivnoly Tev elg T xevéy. A e dropa & bmola cuwTAEXOVTOL
Sk vé& oynuaticowy chvbera odbpata, of dropioTal émubvms Topedéyovro Bt nal
adre cuveyiouy va xwobvra & dmetpoy. “Exaatov éx tév drbpov adrdy cvveyilet
& wweitar elg 7OV oTevdy TepLBdAhovta y@pov, Tov 6pLldpevoy 4o Td YELTOVIXG TOV
&ropa, xal Soiotavrar perebd Twy cuyvotdTtag cuyxpolboels, ai 6molal XaTHATYOLY
elg edndpmrovg Tadavrdaeig clc Ty TepLwptopévny meptoyfy twv. ‘H doydh adth on-
walver 8t 9 oupmhond) TéV drbpwy perald Tev 8iv Td perafdiiet elg ouyxexpLuévny
ouotely Evérrre. " Axbun xal perd 1oV cuvduasudy Twv, &v ExacTov T@Y dTépwy S
el Tov Eeywptatéy Tov yapaxtipn, §mwe obrog Eneaviletar eic Tag énl uépoug xt-
voelg Ty, al dmotal, elg adTig The TWEepITTdoEL, AaRBAvouY THV RHOpP@IY TAAXVTG-
GEWY.

Ot *Apyator "EXhyveg 88v elyov culhdBer mhpwe THv avayxny TS XproLuo-
Tojoens Tig GTaTLaTINdg Sl TOV Tpocdioplapdy TEY VORKY TEBY QuOpEVLY, GTov
ovppetéyel oAb peydhog dpBpdg amd eldy, i) peyddog dpbuds dnd Emavediders,
Gptopévov oupPdvrog. Tpdypatt, d&v ebploxopey petaldd 6y Emornuovindy &mi-
Tevypdrov TéY TApyatny, 6,1dMmote dpowdlov pi Tov vopov TdV peydiov apipdv
3 Tov vépev 16V pécwv, 3 Tapbuotov vépov, dubun xal el mepinTdoelg Eppyveiag
moyviwy THymg, T omota foav sl xowny YpTow xaTe THY dpyotdTNTE Xol ToLpELy oV
oA edxanplag Std Ty puerérny 16V pawopbvey adtdv. Tiy wévyy alpeow cig
7oV xavbva adrby, dmorehel 1 Gtomki) Bempia, 7, dmola fioyohelto pE uéyav dpbpdy
gmi péooug elddv.

Ent 1oY onpeiov adtol Swxbéropev dbo Evdiapepodong mepiypapds &mbdewy
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700 Sbypatog Tob *Emiobpov xal tdg Sbo mwepieyopévag elg to debrepov Bifiiov THg
Dboewg v Mpaypdrov. Elc iy mpdtyy meprypaghy 6 Aovxphriog &Eerdlet mhv
mepimTwo TOAAGY copatidimy xwovptvey xad Ehag Tag Sievbiveeis, Evtdg xabw-
pLopévey auvbpey. “Edv tobro cupBaivy, cupmepaiver 6 Aovxphtiog, T Tehikdy &-
Ooatopa T@v swpatidiey 0k ehploxetar &v Npeptia, dc dmhf) tvbtng clg Sobévra ydpov,
3 #AeS 10 chvolov TdV tayvtitov 0d tpénel vi elvan icov pé 10 pndév.

‘H Seurépa meprypagy dpopd mohumAoxmTepoy Qavdpevoy, T6 émotov év Guve-
yete Gvexaholy elg 16 pxpooxbmiov xatd T6 mpdrov fuicv Tob 190v aldvog. To
pawbpevoy adtd clvor 7 Kiviyors kotd Brown. Ilapatnpmvras pixpesxomind. cope-
T8, alwpodpeva vtdg pevstol Oypol %) deplov, BAémopey dtu adra wwobvrar xatd
redelog draxtov Tpdmoy, meptmAavdueva xatd Supbpoug Sicubiveetg, dvev xavévav
%ol ouyxexpupévou oxomol. To Quuvbpevoy adtd xatadeinvier dupéows v dpucty-
pLémyTa TéY dTdpmy dvtdg Sypod 9 deplov, | bmola Stv elvan dpath elph povoy elg 10
pixpooxémiov. ‘H xivioig 1@y drépwv adtéy, xate péoov dpov AapBavouévy xata
paxpag Teptédoug ypbvou, dnuiovpyel xpoloels peTald TGV dTopwy xal TéY Wuxpo-
orom®y cwpatdioy, af omolur dAAphoavarpobvrat. *ANAG el Exdatny ypovixny
criypny ab cupPaivovsar cratioTixal Gmoxhicels elg TIY WéoNY TUUNY, XATAANYOLY
dHote & copatidie adte v Inuiovpyoly Suwprds GOfceg xatd Suxpbpoug xaten-
Bdvoetg, petadilovrag Supxdc nareubiveeis, xal 9 Tuyaia adry) GOnoug elvar éxel-
vn wob Snurovpyet Tig ddidromes TaAavTMoEL TEY cwpaTIdiny.

To gawbpevov adrd ehptoropey meprypapbuevoy xal cuyxexpuéveg Enetnyod-
pevov el yoplov Tob Aouxpytion, 10 émolov elvar dfoonueinroy Sk Ty Sudyetay
%ol TOV TpbTOV TepLypa i TEY xupLwTépwy onuciwy tou. Eig miv diioonueintov ad-
Ty TepLypagny, THv Sidopévny Omd Tob Aouxpntiov, dev ypetdletat va TpocHéswpey
TimoTe, Tapd pévoy THY Tapathpnoty &1L 6 AouxpYiTiog TEPLYPAPEL THY Xiviow XaTd
Brown p& Aavlaouévov mapdderypa. ‘H xtvnoic 7év copatidiov onévrg, érwg tiv
TapaTpodpey S youved dpbudpol dmd Tac dxrivag Tob HAiov elg xheloTOV YBpov,
SnurovpyeiTan dmwd pedpara dépog xal d&v dvricTolyel Tpog Ty xivyow xatd Brown,
&vd 7 TpaypaTiedy pawbpevoy mobd Teprypdger 6 Aouxphtiog d¢v ylvetar Gpatov
Topd (ovoy elg TO PixpooxOTTLOY.

"Ev tobroig Spwe, 7 Enixproig adti) 0ddbhwe perdvel Thy onuaciay Tie dvaxa-
Wiewg adtiic %o sovthy. Elvon Suvardy v ioyvptabi Tig 671 10 péyrotov énivevypa
g dropriic oyohTic g *Apyeiag ‘EXdSog fro 7 eloaywyd xal i xabiépwats elg
v EmieTnmoviy Spunvelay TEY guvopévey Tic pedddov tiig Emaymyiig, dnwe
adth Tapovstdlerar drd Tov AovkpRTiov. Aw va ExTiuNcUey TOV GLAAOYLGEOY TOD

Aovxpyrion, mpémer v vBupnbdpey méoov Evdapépovon elvan 7 Sradixacto Sk v
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o)

EENyMow Qavouévou Tvog 7 T Epunvetay Evdg merpduatos, 1 ixavomolovpévy &md
adTd T £l80g T0D EmiaTUOVIX0D Stehoyiowol, dndpy xal natd The Huépug pag, 6oy
7] TEpapaTied) EmeTARY &  Evog el % pabnpatind Spbppwoig xal Exppactg dg’
érépov, dmotelolv Bacued Epyahela uehétng T6V pavouévey g loews. ‘H pébo-
dog adti) THe Emayoyiig elg )y EmoTnpoviniy uébodov Epbucey el THY xopupiy Tic
avartdfeds g xatd TV ENViy Teptodov, % 3¢ cupBoly g dropxiic GYohiic
Onipley dvaupiBérng dmopucioTindic onpactag.

EiSopey 67t al Basixal wpotdoerg, dmd Tag dmotag éxivioay 6 Aebrinmog %ol
6 Anubxrpiros Hrav N Omapki Tob xevol xal TGV dtépwy, Sixpopomotovpévev de
TpoG TO oyFja Ty, TIv Béew ey xal Thy Sdtaklv Tev. Kabiotatar Tdhpa dvayxaiov
vo. éEetdomuey elg wolay Extaowy ol croyactal adtol dmeyelpnoay v& avaydyouy Eheg
Tl GUVETELEG AdTOY TEY TPOTAGEMY %al V& oixodopncouy &n adTAY TEY QUGLKEY
%ol ynuex@v Oewprdv tic Ohng, v Aoyuy Epumvetay T6HY PuodY Quvopévey.
Hpémer va dvagepbi) &1u 7 dvtipetdmioic Ty, T@Y Sipdpwv Quady pavopévey,
ovpmepiapBavopévey xal TV Prodoyidy xal Yuyodoydy gavopévwy, fto ad-
oTNP@G MIYUVICTIKT, Eppnvedovon TavTe T6 Puvbpeve Og dpethdpeva elg T wivi-
ow g Ung xal elg Tag Emapds T&Y pepdy Tng.

Obrow, S tic yeviriic Suypaeiic THc dndpbewe mhong wopeic Suvdpewy, 6 Av-
poéxprrog %ol ol pabnrat Tov, dmyAAdynoay BAwY TEY EANNwY dobuctéy xal dpébn-
oav wovov pe piav altioy, Sk thy Eppmvelay xdbe puotric petafBolii, HroL Tis KpoD-
620G ) Tiic oVYKPODGEMG TV GToP®V I TGV dpddwv aropmv. ‘H Zouppoyy Tig de-
e adiic elg THv EmioTyuodoyiay GINynee Todg idputde THg dropixnig oY OATE V&
dmoatnpifouy Ty adtiy Bécwy, Ty brmotay mOAD dpybTepov Smeotprée xal 6 Locke,
pall we Tovg “Ayyhoug dumetplotdg, xatd Tov 180v aldve.

*Ev 1obtotg, Susxohtat el mhy Eppnvetay 16y Stapbpny 110ThTRY TEY cOPETEY,
dmwg 10 Bhpog, ) axlnedTne TwV, 1 Yabupbtyg Tev .&. fyéebnoay petabd @V dro-
pLotdv. ‘0 *Enixovpoc fito & mpéitog, 6 6molog dnoxatéotyoe xal dietimwoe capds
étu 9 Béoug xal 7 Sudtabig @Y Bécewy TEY dtépwy elvar Tob adTol Evdiapépovrog
Sk T Eppnvetay T@V ISl0THTWY TEY CLUATOY, EXTENOYTAG TOLOLTOTPOTIWS TO TTEE-
Tov Bijue dmd v dropdy Oswplay eic v popraxiv Osmpiav. *Ev todtois Spwc,
oLREGVES Tpode Tov *Emtxovpov, 10 péprov xatéyer repoy YAQUXTHPLOTIXOY YVOEL-
opa, Yol TV cuvepyasiay TGV xwicewy TGV GTdpwy, T& drole tO dnaprilovy, ot
TaG %NoEL TaG Gmolag To dropa adTd SoloTavrar xal dvahapBavouy. “Exouev #87
i3et 871 76 dunvexds Tiig xwvijoewe fito la Tév Buoikdy mpotdoswy g dropixiic 6yo-
N, Epappooheion dxbun %ol St odvleta oduata, elg T& dmola T &rope edpiorov-

~ ~ 1A
T elg ToladTyy oTeviy Emagiy, dote ) xivyotg dvtdg 1AV cwpdtev adtéy AapBdvel
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TV L0V TUARYTOGEGY TPOXLTTOUGEHY Ex TEY cuyvEY EmavahauBavopbey oLY-
xpodoewy xal dvamndhoewy. To dnhodorepoy oivletoy adpa clvar 5 péprov, ©o 6-
molov &xhn dmd T8 Aouxpytion @ concilium, 8pog & émoios onuaiver Ty évewoty
7) Tov advdeapoy, xal dg Ewoux elvar wohd mhnatov Tiic Guyyeévoy Ewoinc Tob AMpL-
kob ovvlitov cdpatog. To cdvletov tolto cdpa elvar povig dverépus tdfewe drd
0 dtopov, xul 7 Joph Tou edploxerar elg oTeviy oyéow pd Ty @dow Tc XIVNGEWG
%ol T&v oToiyetov Tne.

ZuvToviopog @y xwficewy @y drépwy sic T wbptov, dppovie wetafd Ty Sux-
Popwy TIAWYTGGEWY TEY ATUWY, XupLapyovuévn dmd TV deylv Ty pubuilovoay
ag potfatos xtvioets, adrol elvar of xbptot guatxot suvtedestal of yapaxtnoilovrec
7oV GuVBLaeUeY TEY drdpwv, dnhadn ©o concilium, xal to xabioTodv dmATv Evéryra.

Elvar &Erov Bavpaoped 1o yeyovos tijc Suvdpews dmvontinbryrog xal the émi-
ouovuciis dunalnoews, émdeuvuopéue xate v Eupacwy Ty mapovatalopdvyy
€36 duax Tov xabopiapdv pids Baaunds idibrnroes, yapantypioTinds Tob poplov, Syha-
7 70l ouvehuol abpolopatos GAev T6Y Suvatdy TadavTdoswy 1ol TGV cuvdvaoudy
7wV, mpaypa o 6motoy 6 "Enixovpos Dewpel dmids d¢ cuvdptyow Tig Béocwe xal
THe Srutdbewe ol odyl TAY Suvducwy.

"Eq’ 8oov 6 *Entxovpog 20edper tog Sevtepevoions idibtytag TGV cwpdrwv de
TPoXVTTOVGNG XVPlwg Ex T@Y popiwy, 8&v elvar Shoxohov v& xatavoron Tig TV Hmé-
Desiy Tov, 67 oladfmote petaBol) &vrog Tob poplov, TpoxdnTovsw &md THY perafo-
My 1ig duurdEews T@Y dTdpwy Tou, Snulovpyel ey Tob ypduards Tou, ¥ T
yeboewe Tov, #) xal Tig dopijc Tou. *AvapoiBéime 6 "Enixovpoc o mpéitog 6 bmolog
avémtuge TV popraxdy Bewplay xal mposenabnoe va xabopion Té puowd yapaxty-
promixd Tob poplov. “Ioyvptlbpevor t& dvartépm 3&v mposmabolue va dmopeidompey
%ol dmoBufdowpey Thy onuasiay TH¢ oupBoriic ol Asuxinmov xal Tob Anpoxpitov,
ol 6motoL Hoaw Entong ol mpdTot, ol 6matol cuvéhaBov Thy idéuy Tob woptov, Stay &t6-
vicay Ty Entdpacty g Oécemg xal 1BV Suutdlewy TéV drépwy. Hpdypat, potve-
Ta 871 6 Anudxprtog Ao 6 mpditog Tob Setdimwoe TO AvaAoyov, To 6moiev Gxomdy
elye va Eppnvedon Ty @dowv Tol woplov, %l T6 6Tolov Elval YAEAXTNPLGTIXOY TTopd-
derypa e owletindic dvripetonicewg TGY Quody TEoBAMpdTwY dmo Tods “EX-
Mvac. To dvdhoyov adrd dvagéperar &rd Tov *Aptototéhny elg ta Meraguowxd tov.

T6 dvddroyov 10D Anuoxpirov due iy onpactay tob poplov Bastlertar elg wiv
Sradunactay Supoppdcems TdY MEewv Tig YAMGoTNG xal dmotehel Aoy SidaxTindy
moapddetypa Gveddyou eic v Puowny. To xowdv onuelov 7ol avadyov elvan 6
Tpbmog dmuovpyiag cuvletwTépwy EvothTev GRO AmAXSG povadug, wh Suvauévas va
Srorpelolv mepontépw. TO dvdhoyov PBucileron éml Tév évvordy Tol 8pou: «Xtor-

7
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yelovn, 6 6motog ypnorpomoteitaL, cite did va Sqhdon Ta Ypdupata Tol dAgapiToy,
elte dud va mweprypddm %ot yevivwTdTny Evvotay T &topa, eire mepattépw Vi TEpL-
Yodym, kot ETL Yevinwtépay onuacioy, Ta Bucixe cTouyEla THG QUOLXTG TEKYUATL-
x6mqTo6. T dvahoyov Tol Anpoxpitov dmotedel 6 wpoopiAéstepoy &€ BAmY, Siatu-
mhveTal 8¢ cuvomTinde O¢ gt «"Omwgs éxdorny AéEig elvar xdrt mepioodregoy o
70 ahyefouxor dlgotoua T@Y cvvicTdvToy adtiy yoaupdrwy, oftwm xal 6 &idog
\ S ’ 9, \ 4 -~ \ / 1 e -~ k3 7 /’

CVYOVATUOS GTOUWY ElS TIY EOoW Onuoveyet TO uopLoy, To omoloy elvar Tedsing dud-
(POOY G0 TOY YEWUETOIXOY GVPOVAGUOY T@Y oToLyelwy T@Y atduwy. To udptov elvar
e ? 4 7 - ) s 9 (< e /’ ¥ a -~ 2 ~ Y ’
&vorng oynuatiloudyy dmo droua, 1) omoia, dvvduet Tijc eidtxijc dlauoppdoeds Tg,
Oéyerar Eni whAéov eiduaiy Twa ididtyra, dnws 1o yodua, Ty doun ) Ty yeiow,
S ’ ) A} \ ~ ¢ ’ \ \ A [ ~
avekaprijrovs dmo Ta orowyeia Tng. Oladimote perafoln xal uetaxivyois amlod orot-
yelov ToT pogiov dnuoveyel mivjon perafolny Tdv yapaxtnoioTiXdy dt0TTOY TOV-
TOV).

* Avaxepohaobvres, mapatnpodyey 6Tt TO péyioTov ETITELYpa TEBY GTOWLGTRVY,
L \ ~ bl 2 A ’ a 4 3 ~ g
Extdg TAV GANwY, 7iTo V& dnutovpyicovy &v véov eldog EmaTnuovined Aoyiowed, Po-

i > \ > 14 ) ~ 3 ’ ~ !’ ~ e o~ ’
crlopévou elg T ambdetby, S Tl dvahdyov, THe dmptovpying Tol Spatol popiov
3 ~ 3 7 3 4 o~ ’ 3 4 3 4 \ 14 e 3
éx tob copatov atéupov, T Ponlela EmaAMidov eixdvewv xal TEOTLTOY, MG ATEKO-
vicewy. To enitevypo adtd 3&v &yéveto amd amhijy ol pévoy Thyny, AN 770 % Ao-
yuxd) Guvémeia xal TO TeEAOY cupmépacpa, TO TpoxbmToy éx Packdy dpydv TV Ocw-
plo, o omotov Ebete Ty Quotkly mpaypaTixbTYT &ML 7] XaTaAYTTIC Pacewe.

‘O odyypovos QuoLKOG EMCTARMY GVARAAITTEL, XUTC TELGTIXOV TpbToy, THY
ioTopuxd)y cuyyéveray petabd TGV Quodv EmieTydv Tic *Apyalas ‘EArdSoc xol
THv ebyypovev Quotxiy Emethpy. ‘H dpyn tiig ouyypdvou puoixiic émeThyg dnpet-
ovpysitar xate Tov 170v aidiva xal f dpyy adth cuvdéeTar p& T dvopata Tob Ladi-
Aaiov xal 10D Nedrwvos. Hapa tag mohamide perantdosts xal EEehifeis e "Emi-
GTWNG noTe THY Sidpreiay TV TerevTaiwy 400 Erdy, al dmolal xark wiowy mhavé-
e Oa EEaxohovbiicouy va Smdpyouv %ol elg 6 wélhov, 6 yapaxThe THe CUYYEGVOL
Emothpng Stvatar va xolopioly) EnoxpPéc xal dvapgiBodag G¢ EEfe: «Eig Ty
péfodov xvorapyet 1) drinlemidpacic TGy dvrioTedpwy diadixactdy Tijc AvayeYiig
xal Tijc Enayoyfig, &vd, d¢ meds Tovs oxomods GroTeAel £y cuveyEs maiyvVioy GvTi-
Myeag xal kataxtioeag tijc eoeeagy. Mpdypatt, oi*Apyator "Exmves, xab’ éhny
v meptodov é&v 800 &vdv supBoliig Twv elig Tiy yéveow TéV EmoTnpéy, ETéTuyoy Vi
3eLovpYNoouy Sud TPdTYY Qopdy GUETNULATIRAG Xl Bacikds Gpydg TEY EmaTNEGY,

dote va ewpolvral arpepov Gg ol kbprot idputai tiig cuyypdvev Pucikiic EmoTipng.




