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 In this paper is introduced the notion of phenomenological topology. The sources for this notion are the structural topologies on sets and on categories. Observing that in the structural realm a topology is a detailed specific structure on a fundamental mathematical structure, it is shown that for phenomenological categories the topology is a specific defined organization of elements of the category. In this conceptual frame one introduces the notion of architectural phenomenological topology. This notion is exemplified for the cases of phenomenological categories of mind and of universe.

 1. INTRODUCTION

 In previous works of the author was defined the phenomenological category [1], [2]. The phenomenological category is a category containing informational objects of a phenomenological nature. The world of phenomenological categories is a world of the deepest reality [3]. In this paper a first attempt is done to define a topology on a phenomenological category. This is done by the extension of the notion of topology from the classical structural mathematics (sets and categories). This extension is not a simple problem because of the nature of the phenomenological reality. In this first essay, after obtaining a very general definition of the phenomenological topology, one finds one convenient way to define it by using the notion of architecture, defined previously in functional electronics [6]. Other ways might be explored in the future. 

2. TOPOLOGIES AND TOPOLOGICAL SPACES IN THE STRUCTURAL DOMAIN


It is known that topologies and topological spaces may be defined on a set [4]. A topology T on the set X (which is a non-empty set) is a subset of P (X) - the power-set (the set of all subsets) of X, which contains X, - such that if Q
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A topological space is defined as < X, T> and the members of X are called points [4].

It may be seen that a topological space, defined on a set, is:

< X, T > P (X) 
(1)

where X is the set and T is a structure on the set X. The topology T is a structure on the set X. It may be observed that the topology T contains always [4] the set X, therefore the definition of topology has all the ingredients of the topological space. Often, these notions, topological space and topology, are used as equivalent. If one looks at (1) from the set the best nomination is the topological space; if one looks at (1) interested in the structure T the best nomination is topology. A topological space, or, simply a space, is a set with a defined topological structure. A topology is a defined structure on a set. These observations will give some freedom in dealing the phenomenological case. 

A common topological space defined on a set is the Hausdorf space. After [4], a topological space 
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 is a Hausdorf space if any two different points in X have disjoint neighborhoods. This means that if for all u, v 
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 X and u ≠ v, then there are open sets A, B such that A 
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 B. The topology of a metric space is always a Hausdorf space. 

In the domain of structural categories is defined the Grothendieck topology. A Grothendieck topology Ť consists [5] of a category CatŤ and a set CovŤ of families of morphisms in CatŤ , namely φi : {Ui→U}i є I , called coverings, where in each covering the range U of the morphism φi is fixed, satisfying some conditions [5]:

·  if φ is an isomorphism, then  {φ} εCovŤ 

·  if φi : {Ui → U}i є I εCovŤ and  Ψij : {Vij → Ui}j єJi εCovŤ for each iεI,then Ψij : {Vij → U} i є I, j єJ εCovŤ

· if φi : {Ui → U}i є I εCovŤ and V→U is an arbitrary morphism in CatŤ, 

then Ui XU V (where XU means the fibered product [5] of Ui and V) exists for each iεI and {UIXUV → V} i є I εCovŤ where vi : {UIXUV → V} is the canonical projection.

 It may be seen that a topology on a category comprises the category itself and a defined structure on the category, namely, in the case of the Grothendieck topology, a structure of morphisms of the category. If one compares with the definition for sets, the definition of the Grothendieck topology is rather a topological space. Nevertheless, we admitted that both notions are equivalent: topological space = topology.

Consequently, in general, both for structural sets and categories:

Topology = < set (category), defined structure    on the set (category) >
(2)

or:

Topology = < fundamental mathematical structure, defined detailed structure on the mathematical fundamental structure >
(3)

 
3. THE CASE OF PHENOMENOLOGICAL CATEGORIES

 By analogy with the above definition of topology, for a phenomenological category the topology will be described by:

Topology = < phenomenological category, a defined organization on the category > 

or

Tphe = < Cphe , Ω >
(4)

where Tphe is the phenomenological topology (or simply topology when there is no possible confusion), Cphe is the phenomenological category (with its objects and morphisms and all the classical fundamental properties, the same with those of structural categories [1]), and Ω is the defined organization on the category which gives the specificity of the topology.

The organization might be some defined structure, a structural-phenomenological defined form or a phenomenological defined organization. The organization for the phenomenological categories may be from elements, from functions (in the most general understanding of this term [6]) or from both of them. 

We defined [3] some types of phenomenological categories: of the entire existence ( Cphe!1! ), of a universe (Cphe.univ ), of a mind (Cphe.m), of the Fundamental Consciousness of Existence (Cphe.G) and free phenomenological categories. 

For instance, the topology of the phenomenological category of the mind:

Tphe.m = < Cphe.m , Ωm)
(5)

is depending on both terms of the above expression. As it was shown [3], Cphe.m has two parts, one strictly correlated with the basic structures of the brain, the other a freer (more open, not 'crystallized') to allow processes of intuition and creation. The last part is not at all a full form or a full structure. It is purely phenomenological, containing a free phenomenological subcategory. Its role is more functional, realizing these functions by specific phenomenological processes that does not follow formal rules.

Then the notion of architecture, in the definition given in [6], might be tried as the defined organization for a phenomenological topology. That is why the title of this paper begins with the sintagm 'a first essay…'. 

It follows that the notion of topology for a phenomenological category might be defined as:

Topology = < phenomenological category, a defined architecture on the category >
(6)

 In [6] the architecture A of an object, of any nature, was defined as:

Architecture = <functional architecture, organizational architecture, architecture's gestalt> 

or:

A = < Af , Ao , Ag >
(7)

where the functional architecture (Af) represents the functions of the object (in general, its external functions, but sometimes also internal functions if these have a special role), the organizational architecture (Ao) represents the parts (or the main relevant parts) of the object, and the architecture's gestalt (Ag) is the way in which the object is perceived by an observer, external or by the object itself about itself.

4. ARCHITECTURAL TOPOLOGY OF THE PHENOMENOLOGICAL CATEGORY OF THE MIND

 For the topology of the phenomenological category (phe.c.) of a mind Cphe.m , the functional architecture (Amf) is constituted by the phenomenological functors of this category with other phe.c. (in both directions): with the phe.c. of other minds, with the phe.c. linked with structures of the universe, with the phe.c. of the Fundamental Consciousness of Existence, with Cphe!1! , and in general, in principle, with any other phenomenological category. A part of these functors are used for processes of intuition and of creation, of communication with other phe.c. in existence. 

All the above functors are external functors with respect to the considered Cphe.m , but if one takes into account that Cphe.m has two main phe.c. [3], one strictly linked with the brain structure Cphe.m.a , the other freer (for phenomenological informational processes) Cphe.m.b, between these two parts there are internal functors, which present a great importance. For instance, a structural modification due to an accident of the brain changes also Cphe.m.a . This Cphe.m.a informs Cphe.m.b by a functor, and the last phe.c. might do some phenomenological processing to act back by a functor on Cphe ma. 

It may be more. The phe.c. Cphe.m. has also a structural-phenomenological functor (or a family of functors) between the structural brain and Cphe.m , but also a phenomenol-ogical-strucural functor (or a family of functors) between Cphe.m and the structure of the brain. It is to be expected that the structural-phenomenological functor Cphe.m.b 
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 (Brain structure) to influence for change in the fine structural informational elements of the brain [3]. But the structural-phenomenological functor Cphe.m.a 
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 (Brain structure) to produce eventually important structural modifications. For this, this functor cannot be only a purely informational functor, but also with an energetic component. Such informational-energetical- phenomenological-structural functors were described also in  [7], [8] and it is necessary to recognize the existence of two classes of phenomenological-structural functors: informational and informational-energetical.

The functional architecture Amf may contain also morphisms if Cphe.m is an object in a larger category. A number of objects Cphe.m might attain a good neighborhood to constitute a phe.c, with morphisms among them. A social team of living objects could form such a category.

And, not the last, inside the Cphe.m itself there are internal morphisms among its own phenomenological objects.

It may be said that the functional architecture of the phe.c. of a mind is:

Amf = < all relevant functors and morphisms related to the phe.c. >
(8)

Concerning the organizational architecture of the mind Amo it comprises the main parts (subcategories) of Cphe.m and all the objects of the entire phe.c. These objects are phenomenological senses or organized senses in semantic phenomenological nets [2], [9] and perhaps free phenomenological senses. Then:

Amo = < the relevant parts of the phe.c., the objects of the category > = < Cphe.m.a , Cphe.m.b ; the objects >
(9)

The last term of the architecture, the 'gestalt', has to be a selfgestalt which is a privileged phenomenological sense of Cphe.m , perhaps a natural phenomenological feeling of any living object about its existence. But also the phenomenological part of the consciousness should be [6] an important, after the case of the living object, component of the architecture. Then:

Amg = < selfgestalt; phenomenological component of consciousness >
(10)

Therefore the phenomenological topology of the mind:

Tphe.m = < Cphe.m. , Am >
(11)

where:

Am = < Amf , Amo , Amg >
(12)

with the significance of the terms as given above. There is enough organization and structure in Am in order to be accepted as a defined organization on the phenomenological category. This might be a first step for a more detailed definition of a phenomenological topology. Such a definition of a phenomenological topology will be named architectural phenomenological topology. 

 5. THE ARCHITECTURAL PHENOMENOLOGICAL TOPOLOGY OF A UNIVERSE

The architectural phenomenological topology of the phenomenological category of a universe :

Tphe.univ = < Cphe.univ , Auniv >
(13)

contains the phe.c. Cphe.univ and the defined architecture Auniv on this category. As in the previous case we shall define:

Auniv = < Auniv.f , Auniv.o , Auniv.g >
(14)

where Auniv.f represents the functors and morphisms of Cphe.univ , Auniv.o are the phenomenological objects of the category, and Auniv.g has to be defined for the specific case of a universe.

Concerning the functional architecture Auniv.f , it contains: 

· External functors with any other phenomenological categories, the intensity of these functors depending on the strong or weak neighborhood [10] with those categories. 

· External functors with the structural part of the universe (implying structural-phenomenological functors and information-energetic phenomenological-structural functors). 

· Morphisms of the category.

Regarding the organizational architecture Auniv.o it contains the phenomenological objects of the category:

·  The phenomenological objects corresponding to the structures of the universe.

· The phenomenological objects organized in some forms of semantic networks corresponding to the structural physical laws of the universe (phenomenological laws).

· The phenomenological objects Cphe.m of the minds (of living beings of the universe).

· The phenomenological object <1> which is the fundamental monoid of existence [2]. The universe being a part of existence, which has as the main object the fundamental monoid <1> , it may be observed that the part contains, in a way, the whole. Might be the existence a holographic reality?

Concerning the last term Auniv.g of Auniv, a universe may have a gestalt (which is a holistic knowledge and feeling of an observer about the phenomenological universe), or a selfgestalt (that would mean that the universe is a living being), or a consciousness of itself (in such a case every universe would have his own consciousness). All these are only possibilities. The gestalt could be the phenomenological component of the knowledge about the universe from the minds of the universe. The same may be accepted for the selfgestalt = gestalt in such a case. But the consciousness of the universe in itself does not seem reasonable to be when one accepts a Fundamental Consciousness of Existence. Nevertheless, the consciousness of the minds in a universe could constitute some form of a consciousness of the universe. This may be named a derived (or secondary) consciousness of the universe, the primary consciousness being that of the Fundamental Consciousness of Existence.

In fact, the architectural phenomenological topology may be defined in a reduced form only with two terms:

Auniv = < Auniv.f , Auniv.o >
(15)

or in a complete form with three terms:

Auniv = < Auniv.f , Auniv.o , Auniv.g >
(16)

where Auniv.g might be, as mentioned above,

Auniv.g = < gestalt=selfgestalt, secondary consciousness (phenomenological part), primary consciousness (Fundamental Consciousness of Existence) > 

6. FINAL REMARKS

It may be observed that the phenomenol-ogical topology is a dynamic manifestation of the phenomenological reality. Perhaps with the advances in understanding and working with phenomenological categories new notions of phenomenological topologies might emerge. It is to be hoped that the study of neighborhoods in phenomenol-ogical categories might bring new ideas concerning other detailed concepts of phenomenological topologies.
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