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After the notion of neighborhood in the structural domain of sets is reminded one examines the
neighborhoods problems for structural categories. In the structural domain there are metric and non-
metric neighborhoods. In the phenomenological domains there are only non-metric neighborhoods.
All the objects that have phenomenological morphisms with the given object define the neighborhood
of an object in a phenomenological category. The neighborhood of a category is given by al the cate-
gories that have phenomenological functors with the given category. In the paper is also examined the
notion of point in al the above cases. Some considerations are presented concerning the nature of

phenomenological mathematical objects.

1. INTRODUCTION

The main types of phenomenological categories
were examined in a previous paper [1]. By phe-
nomenologlcaJ [2], [3], [4] one understands:

All processes and parts of reality that are not
structural and have an informational character
are phenomenological. Structures of only
phenomenological elements are aso phe-
nomenologica [5].

With reference to the man, the phenomenol-
ogical is the experientid and qualia. In gen-
ad, it is a senghility of matter, of a funda-
menta type of matter (informatter). This sen-
shility is a physica process, being a the
same time a phenomenologica information
caled aso phenomenological sense. The
contemporary meaning of phenomenology is
that of a domain that investigates knowledge
and practice of experience and phenomenol-
ogica senses, in general [6]. See other com-
mentariesin [7].

In Fig.1 it is shown how the phenomenologica
categories Cpneunivi » Cpheuniv 2 , ... OF the universes
in existence are objects of the Fundamental Cate-
gory of Existence Gye i . Inside the phenomenol-
ogical category of a universe there are phenome-
nological categories of minds in that universe (for
exarnple’ Cphem 1, Cphemz; .. in C:phe univ l) mda of
course, phenomenological categories correspond-
ing only to the structures of that universe. One of
the phenomenologica categories in Cyhe 111 Might
be the phenomenological part of the Fundamental

Consciousness of Existence [2]. Others could be
free phenomenological categories[2].

Fig.1

Fig.1 is only a scheme to order somewhat the
understanding of processes at the phenomenologi-
ca level, because the phenomenologica redlity is
not a space with dimensions in the geometrical
sense. The am of this paper is to examine the
neighboring properties of various phenomenologi-
cal categories, ingde and among them.

2. NEIGHBORHOODSIN THE STRUC-
TURAL REALITY. THE CASE OF SETS.

It is known that if one defines a topological
space on a set X, the members of X are caled
points. A topological space, defined on a s, is <
X, T > where X isthe set and T, the topology, is a
structure on the set X. Often, these notions, topo-
logical space and topology, are used as equivaent
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A space is made of the points x & X and of a
defined structure on X. A metric spaceis< X, d >
where d is the metrics (or the distance function,
which is a function on XxX). The metrics d has the
properties [9]:

1 dixy)=0ifx=y;
2. d(x,y) = d(y,x), property of symmetry;
3. d(x,2) dxy) + d(y,2), triangle
inequality.
Consequently, d is named the distance between x
andy.

If ra X ,wherer isared positive number, the
set

Szr) ={x ax | d(zx)<r}

is named open sphere with center z and radiusr.
Open spheres are abasis for atopology on X..

A topology Tontheset X isT  P(X) where
P(X) is the power-set (the set of all subsets of X,

which contains X) - suchthat if Q@ T then Q
T (T is closed under arbitrary unions) and, if A, B

TthenA B T (T isclosed under the inter-
section of any finite number of its members).

A basis for a topology alows the construction
of that topology, or a basis generates a topology. If

B isabassfor atopology, B T, and the mem-
bers of B are basic open sets[9].

In the case of a metric space, the open spheres
defined above are a basis for a topology on X, a
topology associated with the metric d. The metric
space is atopological space.

In ametric space < X, d > one defines a set Y
containing all the points sufficiently near of a

pointz Y if for some r>0 the open sphere S(zr)
isincluded in Y. Y contains al sufficiently points
close to z if and only if [9] there is an open set Z

suchthatz Z Y.

For a general space (general topological
space) <X, T>, by definition, Y isa neighborhood
of a point z, if for some open set Z the condition

z Z Y,
is satisfied.

It may be observed that there are two types
of neighborhoods. metric and non-metric.

A point may have many neighborhoods. The
set of all neighborhoods of a point, in a genera
space, iscaled afilter [9].

If two topological spaces share the same topo-
logical properties they are homeomorphic: The
homeomorphism of topological spaces is clearly a
particular instance of the isomorphism of general
structures' [9].

If M and N are two setsand F : M N, and
<M,T> and <N,T"> are topologica spaces, for a

pointz M, Fiscontinuosat z if for every x suf-
ficiently close to z, F(x) is sufficiently close to

F(2). F is continuos if it is continuos at every z

'It may be observed [9] that for any neighbor-
hood B of F(z) in T' there is a neighborhood A of z

inTsuchasF(A) B.

These are the main notions concerning neigh-
borhoods in the basic set theory and we followed
above A. Levy [9] very closdly.

Another way to define the points of a set is by
using the map from a singleton set (a set with ex-
actly one element) to an element of a set [10]. A
point of a set X is a map from the singleton set
(noted with 1) to an element of the set: 1 X.
This map is congtituted of arrows from 1 to every
element of the set X.

To proceed in such a manner to define points
corresponds to the frame of thinking of category
theory as explained by Lawvere and Schanue in
the following manner [10, p.225]: 'Our god is to
understand everything in terms of maps and their
composition' (we might add, without mentioning
members). And further [10, p.226]: 'The reason is
that in other categorires, say dinamica systems or
graphs, it is not clear what a member should be,
but properties expressed in terms of maps and
composition still make sense in any category'.
Even for sets, 'everything that can be said about
sets can be expressed in terms of maps and their
composition’ [10, p. 230].

3. NEIGHBORHOODSIN THE CASE OF
STRUCTURAL CATEGORIES.

In the case of a structural category of sets G
one define points of objects in the category. An
object of Gis a set. An element in aset X is a
point of the set if thereisamap 1 A where

A Xand 1isasngleton set. An object in a cae-
gory is not usualy seen as a point.

In the case of structural categories, the objects
of the category, in general, are not points.

A structural category Cs with objects that are
abstract sets may have a special object (set) such
that from every other object (set) there is exactly
one map toward the special object (set). In such a
case, the specia object (set) is named one point
object 1. This is not a singleton set as defined be-
fore, but a set insde the category, not externa to
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the category. From every object B Cs there is
exactlyonemapB 1.

For any category C one defines [10], in a like
manner, a terminal object S of C, if for every aob-
ject D of Cthereis exactly one morphism (map) B

S. The termina object S is a specia object of C
and it is insde the category. The termina object is
the 'smplest universa mapping property’ [10,
p.213]. It is universal because it is in relation with
all the objects B of the category C.

It is shown [10] that if thereis aterminal object,
it isunique: If S and S are both terminal objects
in a category C, then there is exactly one map S
S, and that map is an isomorphism [10]. This
unique terminal object is aso noted with 1.

If we look inside an object of a category, as it
was shown, if the category is the category of &-
stract sets Cs, then every object being a s¢t, it has
points.

If the category is a general category of objects,
then still may be defined points of its objects (but
not points of the category). By definition [10Q], if
the category C has an object termina 1, if D is any
object of Cthen 1 D isnamed a point of D. The
point of D is understood as a map, but aso the
reaching of an element (part) of D. Therefore, that
part might be considered as a point. Once again, D
is an object, which is not necessarily a set. Which
is the significance of the point in such a case in
which we can not speak about the points of a set?
It seems that we can speak about the elements of
the object D, any nature they might have. Then, an
element of D may be named a point. And an object
has points.

If one considers that in C every object has only
one element, the category itself is a set.

For categories, the notion of point is used also
in the case of the product of two objects of a cate-
gory C. The product of objects D and D, of a
category C with a terminal object is an object P
with two pair of mapsp,: P D; and p: P D, under
some conditions [10, p.217] that will not be re-
peated here. The object D, has its points, the ele-
ments d,, the object D, has its points, the ele-
ments d,, the object P has the points < d,, d,>
wheeem =12, ..., vand n = 12,..., w. Every
point < dy, dx,>, and there are vxw poaints, is not a
simple element. It is a pair of two elements, each
from one of the two dbjects D, and D».

What may be said about the neighborhoods for
structural categories? There are three aspects:

Neighborhoods of the elements of an object in a
category. If the object is a s, then the theory of

neighborhoods in sets has to be agpplied, both for
metric and non-metric spaces defined on them. If
not, the problem is open for examination.

Neighborhoods among the objects of a cae-
gory.

Neighborhoods among categories.

Considering the first aspect (neighborhoods of
the elements of an object), in the case that the do-
ject is not a s&t, an dement of the object may be
treated as a point and perhaps the theory of neigh-
borhoods in sets might be applied. In an intuitive
way, some elements of the object may be related in
some way to form ateam, and as such they have a
neighborhood. An eement might have not only
one, but many neighborhoods.

For the second aspect (neighborhoods among
the objects of a category), it is necessary to change
completely the perspective. What is important for
neighborhoods is to have connections among do-
jects, that is morphisms among them. Perhaps all
the objects that are related by morphisms with the
given object determine the neighborhood of an
object. On the other side, an object in a structura
category can not be seen as point.

For the neighborhoods among categories, fol-
lowing the ideas of the previous paragraph, only
categories among which there are functors may be
neighbors. A category may have strong neighbor-
hoods with the categories with intense functors, or
weak neighborhoods with categories having weak
functors.

These structural notions for neighborhoods in
and among categories may be not so important for
the structura categories, but will become impor-
tant for phenomenological categories.

4. PHENOMENOL OGICAL NEIGHBOR-
HOODS.

In a phenomenological category [1] there are
phenomenological objects and phenomenological
sub-categories. We acknowledge the previous ro-
tions of neighborhoods for structural categories as
being applicable aso for phenomenological cate-
gories under the following formulations:

1. Two phenomenological categories are
neighbors if at least a functor is acting
between them.

2. Two phenomenological objects in a cate-
gory are neighbors if there are morphisms
among them.

The objects with which it has morphisms form
the neighborhood of an object. It may happen that
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the entire phenomenologica category to be a
neighborhood for every of its objects.

If a phenomenological category together with a
structural category is forming an object of redlity
(universe, human etc) they are not neighbors, they
are coupled.

In a phenomenologica category the e ements of
its objects may be treated as points as in the previ-
ous chapter for structural categories. But there is
no metrics in the phenomenological category.
Some phenomenological neighborhoods, that are
aways non-metric, may transform in metric neigh-
borhoods in the equivaent structural category in a
universe. But not all the phenomenological neigh-
borhoods may know such a transformation. For
instance, the phenomenological category of a
mind, has phenomenologica neighborhoods with-
out corresponding metric neighborhoods in the
brain.

All the universes in existence have phenome-
nological categories that are sub-categories of the
Fundamental Phenomenological Category of Ex-
istence. All the phenomenological categories of
universes are in the neighborhood of the funda-
mental monoid of existence [12]. Otherwise stated,
al the phenomenological categories of the uni-
verses are neighbors with respect to the funda-
mental monoid of existence <1>.

Two phenomenological categories of two uni-
verses may be neighbors if there are functors le-
tween them. The phenomenologica objects of a
universe correspond to the structures of the uni-
verse and to the minds in that universe [1, where
any living being is considered roughly amind)]. If a
Universe is in a phenomenologica neighborhood
with another Universe, there is a'so a connection
among the objects of the two phenomenological
categories of these universes. The neighborhood
between two phenomenological universes is trans-
posed, by the functors between these, on the d-
jects involved in functorial operations.

In particular, as every universe is in the neigh-
borhood of <1>, any object of every universeisin
the neighborhood of <1>.

A universe is born in the phenomenologica
category of the entire existence as a phenomenol-
ogical category with an originally family of phe-
nomenologica objects and enters in a dynamics of
coupling with orthoenergy to form the structural
part of the universe. If this coupling does not take
place, then the phenomenological universe is anni-
hilated [13].

If the above mentioned coupling is done, the
structural universe has metrics, and also an ener-

getically metrics (that is values of energy, because
the deep energy- the orthoenergy- does not have
measure of energy). Concerning the metrics of the
structural universe, one may ask if this metrics
could be transposed on the phenomenological d-
jects. The non-locality of elementary particles
proved in quantum mechanics proves that this is
not possible. In any case, not in totality. Two parti-
cles that are at a distance in the 3-dimensional
space, they have no distance between them for
some of their properties [14]. What is deep is not
metric. But some neighborhoods in the deep phe-
nomenologica realm may transform into metrics in
the structural domains.

A phenomenological sense determines some
neighborhoods. Another phenomenological sense
(of the same phenomenologica object!) may -
termine other neighborhoods. Accordingly some
phenomenologica neighborhoods may determine a
metrics in the structural realm, others may deter-
mine other metrics, or no metrics at al.

In the case of the phenomenologica category of
the mind [1], its phenomenologica objects are in
zones of neighborhood if they are connected by
morphisms. These connections depend in part, for
some objects, perhaps of their intentions to have
connections with other phenomenological objects
of the mind, because an intention is a phenomenol-
ogica sense. As it was shown in [1] the phenome-
nological object of the phenomenological category
of the mind, may belong to the subcategory related
to the structural part of the brain (in generd, of the
living body) or to the subcategory related to the
informationa structural part of the brain (in gen-
erd, living body). The dynamics of morphisms in
the phenomenological category of the mind may
create neighborhoods of some objects from the two
subcategories mentioned above by phenomena of
intention and will manifested as phenomenologi-
ca senses and corresponding functors and mor-
phisms.

Much more, the neighborhoods of an entire
phenomenological category of a mind with the
phenomenologica categories of other minds in an
universe might have the same plagticity, intention-
aity and tendency of neighborhood like that of a
phenomenological object in a mind. Then, not only
with other minds, but this might be possible also
with the universe, and even with the Fundamental
Consciousness of Existence. And inversaly, a phe-
nomenological mind may be approached by other
phenomenological minds for establishing a neigh-
borhood that may origin functors with various

properties.
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5. MAY WE RENOUNCE TO THE NOTION
OF POINT?

Saunders Mac Lane is writing about the struc-
tural category theory:

'Since a category consists of arrows, our subject
could aso be described as learning how to live
without elements, using arrows instead' [11, pref-
ace to thefirst edition, p.vii].

Arrows means maps (morphisms) and it may
seem that elements (of objects) as points, and may
be even abjects, are to be overlooked. But this is
not quite the case because even points may be u-
derstood as maps as it was shown in previous
paragraphs. Of course, mathematically we can deal
only with maps (arrows) and the question is if this
has an important physical and informational sense
for the phenomenological domains.

A phenomenological object may have, in the
phenomenologica realm, one eement as a unique
phenomenologica sense or many eements if it has
a number of phenomenological senses. These ele-
ments have an important physical and informe-
tional significance. They can not be overlooked
from this point of view. Perhaps only for some
mathematical treatments they might be overlooked
but their presence has to be restored for the physi-
ca and informationa interpretation of the resuilts.

If elements, objects and categories are, perhaps,
as essentid, as morphisms and functors in the phe-
nomenological domain, they have to be present as
such in a mathematical treatment, at least in initial
and final phases of this treatment.

The question is what type of mathematical -
ject is a phenomenological category?

It is known that a mathematical object has a
forma part and a mental part for the mind dealing
with it. The mental part has a phenomenological
component, a phenomenologica category in itself
for the respective mathematical object.

Treating the dynamics of the phenomenological
categories as phenomenological mathematical d-
jects, in genera, not related to formal structural
objects, this might become a fundamental problem.
Will really be possible only to use the theory of
categories and functors as a language for the phe-
nomenological redlity, or it will be possible to ke-
come a hew chapter of mathematics extending the
dtructural mathematics? Perhaps, the notion of
point would not be convenient for such a 'phe-
nomenological’ mathematics. But the redlity in o-
tality is structural-phenomenological and an inte-
grative mathematics [15] will open the best way of

analyzing the structural-phenomenological catego-
ries as mathematical objects.
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