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ABSTRACT: We will briefly review the developments in Physics and Mathematics during the last century. We  find   that  while Science was born and grown under the auspices of  Cartesian principles, the 20th century  Physics and  Mathematics defy the Cartesian premises. The emerging unified viewpoint on cosmos,  renounces the dualisms (subject-object, reason-faith, cogitation-being) and incorporates elements of the traditions.

          We would like to examine  the Physics and Mathematics of last century, the 20th century. Do the Physics and Mathematics of the 20th century form a coherent body which suggests a new view for the Nature and our relationship to Nature?  Or, if we consider the Science of the 20th century as a  σημείον, sign, symbol, what is the interpretation of this sign?

         Let us recall the foundation of any scientific effort. Every scientific approach rests upon the strong metaphysical belief that in the universe we encounter Logos. The first to embrace this way of thinking, were the Greeks in Ionia, in 600 BC. According to them the world is cosmos, an  ornament, a domain in which  reason (logos) and harmony reign. The birth of Modern Science, 300 years ago, while sharing  the same founding belief, manifests a new conception of the nature and  relationship between man and nature. For the Greeks man was considered as an integral part of  φύσις  (nature). Descartes broke this relationship. The Cartesian  subject is defined and limited in its cognitive action, the «cogito»,  while the object (matter) appears inert and it is characterized only by its extension in space (res extensa). The Aristotelian categories of  ουσία (substance)  and ποιότητα (quality)  are considered as non-scientific and only quantity is important. Thus a dividing line is placed between subject and object, the object being reduced and appearing only in counting experiments. This new conception leads quite readily  to nominalism.

           20th century witness the birth of Relativity and Quantum  Mechanics in Physics,  the  Cantorian infinities and  Godel’s theorem in Mathematics.

            In the Special Theory of Relativity time and space are mixed in a space-time continuum. Each observer provides his own coordinates  for the same event. The General Theory of Relativity provides more radical changes. The space-time continuum acquires a dynamical character and its geometry is determined by the distribution of matter. Time itself flows faster or slower from one point of space to another.  The «relativity» aspect is even more accentuated: the same phenomenon is described by different accounts or histories [1].

            A decisive blow to the classical view is brought by Quantum  Mechanics. The actual  state of a quantum particle is represented by the linear superposition of two opposite eventualities
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The probability itself is composed of three terms
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Quantum  Mechanics defies the binary logic and a third term exists T, which serves as a bridge between A and 
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 .  Thus we encounter a triadic relation, 
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which suggests   that within a single entity we encounter three terms.  The localization of matter is also lost. The quantum particle is actually everywhere and the prime feature of Cartesian matter, «res extensa», is destroyed.  Heisenberg’s uncertainty principle brings closer the observer and the observed, the subject and the object. They appear as an interacting couple. EPR paradox and  Bell’s inequalities demonstrate that Quantum  Mechanics  is an holistic theory and quantum reality cannot be divided into separate parts [1].

           Modern  Mathematics was marked by Cantor’s study of infinity. An infinite quantity breaks the usual axiom that «the  whole is greater than its part». An infinite quantity is the same as a  part of it. Cantor found that there is  a hierarchy of infinities.      
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 The «simplest» infinity, (0 , corresponds to the infinity of integers (set  N). The next level of infinity, (1 ,  is represented by the real numbers (set R). The chain of infinity continues with no end  ((0 , (1  , (2  , (3   …). How two levels of infinity are connected? We move from one level of infinity to the next level by invoking the requirement of totality. For example starting from the set of integers N, the set of all subsets of N belongs to R.  Every time we use the requirement of totality we move to a higher level of  representation, where different laws apply (for example the rules of  arithmetic with (0 ,   are  not the same as the rules of  arithmetic with (1 ). It is not an accident that most of the paradoxes in Mathematical Logic involve the mixing of different levels; recall Russel’s paradoxes where we use the notion «the set of all sets». 

         Mathematical systems cannot be purified of any internal contradictions, or presented as constructions of pure logic. Godel has shown that we cannot separate mathematics from metamathematics. His ingenious numbering of mathematical propositions indicated that a proposition accepts a double reading: as a proposition of theory and as a statement (or a comment)  about the propositions of the theory. Furthermore Godel using the diagonal lemma of  Cantor  formulated  the  proposition G: there is a theorem, which is self-referenced as a non-theorem. From now on, we know that the dichotomy into true or false statements is not correct. We may encounter undecidable statements, statements which cannot be classified as true or false. The true statements exceed in number the proven statements and the continent of truth cannot be explored using only the analytical method [2]. From Godel’s proof we understand that any organized system breaks down when we employ self-referentiality, when the system is delivered to an endoscopic examination. In order to assess  the system as a whole, we have to move outside the system, to another level of representation and knowledge.

         Modern Science was born and developed under the premises of the «Cartesian programme». Claiming and upholding Cartesian principles, Modern Science established also its autonomy with regard to Philosophy and Theology. At the core of this thought  we attest the reification of Nature and the supremacy of the subject.

          The Science of the 20th  century dismisses these premises. We may consider the Science of the 20th century, in its totality,  as a sign. What is the interpretation of this sign?

          We gather  that rather than having uniform laws valid at all scales,  we find different levels of organization and different levels of knowledge. This is clearly the case with Physics. Macroscopic phenomena are described by Classical Physics, while the microscopic ones by Quantum Theory. The two paradigms, Classical and Quantum Theory, refer to different concepts and employ different formalisms. From the Mathematics side, the Cantorian infinities are grouped into different hierarchical levels and the internal consistency of a mathematical system can be examined only from another level of representation, as Godel demonstrated. Two adjacent levels of knowledge are connected by the requirement of totality. Applying logos at each definite level of knowlegde, we create a number of predicates, each predicate appearing as a   pair of opposites, 
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. To obtain again identity, the unity and the totality of cosmos, we have to reconcile the opposites by introducing  the third term T at a higher level of knowledge, as a bridge between the two ends. It was Basarab Nicolescu  who first proposed this scheme [3].

             We may visualize the structure of the levels of knowledge, via a tree of knowledge. We represent each level by a line with a length proportional to the number of predicates  belonging to that level.                        




We observe that under the demand of totality, we move  to higher levels with less predicates.  Each level of knowledge is characterized as apophatic, with regard the previous one: we cannot use the predicates of a lower level to determine an entity existing in a higher level. For example the quantum beable  is neither a particle, nor a wave. As the unification proceeds, we tend to approach the unthinkable limit of thought, the  εν (one), the unifying principle which is beyond the categories of logic.

             While these notions stem out of 20th century Science, they are not brand-new. For the Ionians the unity of cosmos was secured by the first principle (αρχή). Anaximandros proposed the infinity (άπειρον) as first principle. The άπειρον  contains within it all the opposites («του ενός ενούσας τας εναντιότητας»)  and therefore it is itself indefinite and undetermined. Aristotle also defines πρώτη ύλη  (prime matter) as the ultimate substratum of matter  («το έσχατον καθ’αυτό»).  The  πρώτη ύλη  is stripped of any categories which define Being («μηδέν λέγεται οίς ώρισται το όν»).

              The very notion of levels of knowledge was first presented by Plato (Republic IV, 509e-511e), shown in the following diagram:




 Knowledge was first divided into knowledge of visible (ορατόν) and knowledge of intelligible (νοητόν).  The visible is approached by images  (εικόνες) and beliefs (πίστις).  The first level of intelligible is analyzed by reflection (διάνοια). At that level, starting from the images and using hypotheses we are led to εικώς  λόγος (science). At the last level, we use the power of dialectics in order to ascend to the  ανυπόθετος αρχή, the first principle of the whole, which does not rely on any hypothesis. We remark that for the Greeks knowledge is a dynamical process, at the end of which we encounter the first principle, which provides the meaning to cosmos, the first principle itself being beyond the categories and predicates of Logos.

           Despite his underestimate of the sensible, Plato decides to deal with cosmos, in one of his last works, Timeos.  The division between the visible world and the transcendental ideas is present, but an effort is made to bridge the gap via triadic relations.  It is noteworthy how Plato considers vision. The  ορών (seeing) and the  ορώμενος (seen) need a third reality, light. Light emanates from the eye and meets the external light of the object. Thus subject and object are joined into a common act, the συναύγεια  (sharing of light). The soul also, as an instrument for cognition, is made  of three parts: identity (ταυτόν), difference (θάτερον) and substance (ουσία). The dualistic ontology of Being and Becoming is replaced by a triad: Being, Space, Becoming. Space (χώρα) is eternal and provides home for all created things. Furthermore the idea-form and the object-copy are connected by the receptacle (υποδοχή).

           Triadic relationships found an ardent proponent and advocate in the person of Charles Sanders Peirce [4]. The most fundamental triad introduced by Peirce is firstness, secondness, thirdness. Firstness is the monadic mode, where we are immersed totally into something. It is an immediate, spontaneous, self-contained  experience with no reference to anything else. Secondness is the dyadic mode, where using reflection we establish facts and events as external in space-time. Thirdness is the triadic mode, where we look for rules or patterns among separate events. The universe according to Peirce, is an unfolding process, created  by the principle of  firstness, evolved into actuality by secondness and reaching necessity and lawfulness by thirdness. Adopting this Peircean approach, leads us to a reformulation of the «tree of knowledge». We start with φύσις (nature) at the state of firstness  and using logos we discover laws and patterns regulating disparate events. 





The cosmos appears as a  continuous process of Becoming.  Notice that the  «tree of knowledge» as a whole suggests a triadic relation: φύσις (nature),  εν (the unifying principle) and λόγος (logos). Thus the human being (άνθρωπος ) appears as the intermediary between  φύσις  and  εν . 
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Recall also the etymology of   άνθρωπος (άνω-θρώσκω): the one who is moving up. Moving up from  φύσις-κόσμος to the provider of meaning.

           The central question of the relationship between nature and man is addressed in all religions. In Genesis God asks Adam to give names   to all beings of Creation. Name, recalling father Pavel Florensky [5], is a human energy, which takes the mind beyond subject to reach  a world. Thus the name and the word constitute the reality itself. We are asked, Adam and ourselves, to face and provide meaning to cosmos. We have to decipher in a creative way the  άλογος  λόγος (the speechless word), as Origen defined the universe. According  to St. Maximos the Confessor, man should unite the sensible beings. Then going beyond the level of the sensible and entering  the universe of the intelligible, man unifies all different logoi to a single logos. Finally into an act of immense  αγάπη (love, eros), man presents the whole united universe as an offering  to  God. Thus man and nature participate in a cosmic liturgy, a Eucharist [6].  For father Florensky, we should also pass from what is real and seen to what is real but unseen. There the knowledge is gained by faith [7]. Faith is not the uncritical acceptance of a proposition. St. Paul defines faith  as “the examination of unseen things”. Faith leads to knowledge, and then this knowledge to a new higher faith and so on …. “from faith to faith and from knowledge to knowledge”. Thus the whole knowledge of the visible and the invisible appears organized in levels.  The knowing process  leads to a real unity between the knower and the known. At the end, η γνώσις αγάπη γίνεται (knowledge becomes love), as St. Gregory of Nyssa says. Regarding now triadic structures, Christian faith rests upon this great mystery of a triadic God. Without any intention of entering into this deep theological issue, we could mention the relation between God who is revealed and those who are revealing Him, Logos and the Holy Spirit. Gnosis and deification is achieved by the presence of both Logos and Spirit (δια του Υιού εν Αγίω Πνεύματι).

           An important tradition, notably in the Eastern Orthodox Christianity, is the apophatic tradition [8]. Apophatism is not ignorance or mysticism.  It is the refusal to exhaust truth with its expressions. The Fathers constantly  use antinomies and think in tensions in order to approach the ineffable. Dionysius the Areopagite says "to the Cause  of everything which transcends everything, suits the anonymity and at the same time all the names of all the beings". Looking back at the Aeropagitica (5th century AD) and Godel's theorem (1931), one might think that Godel transported the apophatic tradition of Theology into the realm  of Mathematics.

          The  Physics and Mathematics  of the last century lead us to a cosmos in evolution where knowledge is stratified in hierarchy levels and triadic relations connect the adjacent  levels. The triadic relations are embedded into an overall triangle - φύσις, άνθρωπος, εν -.  The cosmos is real, and the meaning of cosmos is outside cosmos, resonating a similar formulation of  Wittgenstein. The meaning of cosmos is provided by  εν, and  άνθρωπος  is the intermediary between  φύσις  and εν.

St. Gregory of  Nyssa expressed this in a beautiful way. Man, the image of God, should strive so that nature becomes  "the image of the image".

        We stressed already  the emerging paradox. The interpretation and the understanding of Science of the 20th century, requires and suggests elements of the Tradition. The new-born knowledge reflects the 2500 years old  sophia and gnosis. Somehow we discover what the Greeks and the Christians call  ΑΙΩΝ, that is Time, not a segment of time, not time in evolution, but Time in its duration and in its totality. The new underlying pattern of knowlegde is composed of old elements. How to rearrange these old elements  into a new structure, is a question of aesthetics. We have to prove, over and over again that the cosmos is cosmos. Or as Charles Sanders Peirce put it:  "the universe as an argument is necessarily a great work of art, a great poem - for every fine argument is a  poem and a symphony - just as every true poem is a sound argument …"  
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