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Modelowanie przedmiotow ontologii przy pomocy pojec topologicznych

1. Leukippos, Demokryt (Vorsocr. A.6 i A.9, por. Legowicz 1970: 95 - 96)

Wezytujac sie we fragmenty przedsokratykéw Leukipposa (V w. p.n.e.) i Demokryta (ok.
460 — 370 p.n.e.) mozemy wylowi¢ nastepujace tezy dotyczace elementarnych skladnikow
rzeczywistosci.

. Elementami sg pelnia i proznia.

. Petnia jest bytem.

. Proznia jest niebytem.

. Byt nie istnieje bardziej niz niebyt (bo proznia nie istnieje mniej niz (petne) ciato).
. Pelnia 1 proznia to materialne przyczyny rzeczy istniejacych.
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Z kolei o atomach, z ktorych sktadaja si¢ rzeczy ztozone, twierdzili:

. Atomy to niepodzielne ciala

. Z nich sktadajg si¢ inne ciata

. Atomy sg nieskonczone co do liczby 1 ksztattu

. Przyczynami zmian w rzeczach istniejacych w swiecie sg roznice atomow (badz roznice w
onfiguracjach)
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ksztalt — A 1 N r0znig si¢ ksztattem
szyk — AN rézni si¢ od NA
potozenie — Z r6zni si¢ potozeniem od N
10. Laczenie si¢ 1 rozdzielanie atomoOw jest przyczyng powstawania 1 zanikania (rzeczy)
11. Zmiana szyku badz potozenia jest przyczyng zmiany w rzeczach (np. ZEN, ZEZ — KAT,
TKA, AKT)
12. ,,Z tych samych liter powstaje zaré6wno tragedia, jak 1 komedia” (Legowicz 1970: 96)

2. Przyklad: formuly jezyka zdaniowego

p—>q oraz q-—p
p oraz q
pvQg oraz paq

3. Twierdzenia Arystotelesa o substancji pierwszej

13. Substancja (...) jest tym, co ani nie moze by¢ orzekane o podmiocie, ani nie moze
znajdowac si¢ w podmiocie.

14. Substancja oznacza pewne ,,to” (w odroznieniu od substancji drugiej, ktora nie oznacza
pewnego ,,to”, ale raczej pewna jakosc¢).

15. Substancja jest niepodzielna i numerycznie jedna.

16. Substancja nie ma swego przeciwienstwa.



17. Substancja nie dopuszcza stopniowania ,,bardziej”, ,,mniej”.
18. Substancja, jako bedaca zawsze tym samym 1 bedac liczbowo jedna, jest zdolna do
przyjmowania przeciwienstw (np. Sokrates jest zdrowy, Sokrates jest chory).

Cho¢ moglibySmy podac jeszcze wiele innych tez (np. o ztozeniu substancji z formy 1
materii), odnotujmy tylko nast¢pujaca:

19. Substancja wyposazona jest w wewnetrzng energie celowa (dusze, entelechie), ktora
stanowi o byciu taka a takg substancja.

4. Przyklady:
Sokrates, pies Burek, dab Bartek

5. Twierdzenia o monadzie i substancji zlozonej wg Leibniza

20. Monada jest jednoscia.

21. Monada jest prosta.

22. Monada jest nierozktadalna.

23. Monada nie ma ksztattu, wymiardéw, rozciggltosci.

24. Monada jest atomem ontologicznym, nie punktem matematycznym lub fizycznym.
25. Monada posiada jakos$ci (cechy, wlasnosci).



26. Monada posiada percepcje.
27. W monadzie dziala wewn¢trzna zasada — dazno$¢ — pozwalajaca przechodzi¢ od jednych
percepcji do drugich.

Z kolei tezy charakteryzujace substancje sg nastepujace.
28. Substancja jest mnogos$cia (agregatem) monad.
29. Substancja posiada monade dominujaca.
30. Monada dominujaca zapewnia jedno$¢ substancji.
6. Przyklady
monada centralna (Bog), Leibniz przyktadow nie podaje; przyktadem substancji ztozone;j

jest dla niego owca (agregatum monad z wyr6zniong monada dominujaca, ktorg ma by¢
dusza wegetatywno — zmystowa)



7. Twierdzenia o systemie wg Bochenskiego

7.1) System sktada si¢ z elementdéw realnych 1/lub idealnych

7.2) System posiada zasad¢ jednoczaca (tworzaca z elementdéw jednos¢, system)

7.3) System moze wchodzi¢ w sktad systemu szerszego

7.4) System moze zawiera¢ podsystemy

7.5) Relacje miedzy elementami systemu to tzw. relacje wewngtrzne; relacje systemu lub jego
elementow z innymi systemami lub ich elementami to relacje zewng¢trzne

8. Przyklady systemow

batalion pancerny, PL, system geometrii Euklidesa; cztowiek (jako system systemow:
uktad pokarmowy, uktad nerwowy, uktad krazenia, system poznawczy, system

wolitywny)



9. Pojecia topologiczne wykorzystywane do modelowania substancji

Topological space

Let X be a set (not necessarily nonempty) and Ty a family of subsets of X. A pair (X, Tx) is
a topology or a topological space on X, if the following conditions are fulfilled:

a) DeTy and XeTy,
b) if A, Ay, ... €Ty, then AUALL ... €Ty,
C) if A1, AreTy, then AiNAeTy.

Examples of topologies.
7. If X = &, then (I, {D}) is topological space.

2. If X = {1, 2}, then (X, {, {1}, X}) and (X, {, {2}, X}) are topological spaces. They are
known as Sierpinski’s spaces.

73. If X = R, R is the set of real numbers, and any set of Ty is an union of sets in form (ry; r»),
for rieR, then (R, Tg) is topological space called natural topology on R.

. If X =R and J=AcX, then (X, {J, A, X — A, X}) is topological space.



75. For any set X the discrete topology on X is the topology Tgsuch that Ty = {U: UcX}, so the
collection of open sets of T4 equals the power set of X, i.e. T4 = P(X). Next, the indiscrete

topology (or trivial topology) on X is the topology T, such that T; = {J, X}.
76. For X = {1, 2, 3} we can define 29 topologies on X. Here are some of them:

6.1. Txy= {J, {1, 2}, X},
16.2.{J, {1}, {1, 2}, X},
16.3.{Y, {1, 2}, {3}, X},
76.4. Naturally we can define on X the topology T4 and Ti.

In the paper | try to explain why this kind of topologies is important for ontological
investigations. Now, let us notice that all topological spaces on the given set X can be ordered
by the “weaker than” or “stronger than” relation. We define: for two topologies T and 7’on X
we say that T is weaker (or coarser) than 7" (equivalently: that 7’ is stronger or finer than T) if
T T (we write: (X, T) < (X, T)). It means that each open set from T is also an open set in 7. Of
course, for any set X and any topology T on X we have:

TiCTCTd (or: (X, T,) < (X, T) < (X, Td))



Separation axioms

In general topology the so called separation axioms are introduced. These define which
kind of topological objects can be separated. For example, let us remember the axioms Ty, Ty,
Ts, Ty

Let (X, Tx) be a topological space. Then:

SA. 0. (X, Ty) is T space (or fulfils condition Ty) if for any x, yeX , Xy, either exists an open
set U such that xeU and y ¢U or exists an open set U such that xgU and yeU.

SA. 1. (X, Tx) ) is Ty space if for any x, ye X, x=y, exists an open set U such that xeU andy ¢U
and exists an open set V such that x¢V and yeV.

SA. 2. (X, Tx) ) is T, space (or Hausdorff space) if for any x, ye X , Xy, exist open sets U and V
with UnV = & such that xeU and yeV.

SA. 4. (X, Ty) is T4 space (or normal space) if (X, Tx) ) is T, space and for any closed sets
E, Fc X, EnF =, exist open sets U and V such that E cU, F <V and UnV = &.



The following simple theorems are true.

Fact 1. If(X, Tx) is T; space, then (X, Tx) is T; space, for i, je{0, ..., 6} and j<i.
Fact 2. If (X, Ty) is Tispace, fori =0, 1, 2 and (X, Tx) < (Y, Ty), then (Y, Ty) is T; space.

Examples: The topology given in 6.1 i.e. Txy= {J, {1, 2}, X} is not even T, because for
1 and 2 there is not an open set U such that 1 eU and 2 ¢U or 1 ¢U and 2 €U. Sierpinski’s
spaces are Ty but not T,. The topology ({1, 2}. {&, {1}, {2}.{1, 2}}) which is stronger than
Sierpinski’s space ({1, 2}. {&, {1},{1, 2}}) is T.In turn, the natural topology on R is normal
and — hence — a Hausdorff space.

Topological subspace
Let (X, Tx) be a topological space and AcX. Then (A, T,) is called a subspace of X, if
Ta= {Ar\B BET)(}.
Ta is usually called the subspace topology on A.

Let us notice that

Fact 3. If (X, Ty) is a topological space fulfilling T;axiom, i=0, 1, ...,6,and (A, Tp) isa
subspace of (X, Ty), then (A, T,) fulfils T;.



Examples. Consider the natural topology (R, Tgr) and a set <0, 1>. Then the family
Teo, 1= {A: A=UnN<0, 1> and UeTr}

IS the topology on <0, 1>. Let us remark, for example, that the set <0, %) is open in the given
subspace but neither open nor closed in the natural topology on R. Next, the set <0, 1> is closed
in the natural topology and both open and closed in subspace on <0, 1>. If now, we consider the
topology Tx= {9, {1, 2}, X}, where X = {1, 2, 3}, then subspace on the set {1, 2}is trivial and
subspace on {1, 3} is Sierpinski’s space with topology{<, {1}, {1, 3}}.

10. Definicja substancji ztozonej

Topological definition of substance

Let D = (X, Ty) be a topology on X. | propose to define a substance S in Leibniz sense as a
family s such that:
1) D e gs,
2) if M € %s, then M is a subspace of D or M <D.

In this definition, the topology D we call a dominant substance.



Let D = (X, T,) be a dominant monad and T%,, T, two topologies weaker than D and such that
~(TL < T2) and ~(T% < TY). Moreover, let (A, T,), (B, Ty), (C, T.) be subspaces of D = (X, T,),
and AcX, B c X, C < A n B. At that time our substance take the form of:

D=(XT,)

T, T3 (A, Ta) (B, Tp)

(C1 TC)

11. Twierdzenia o substancji zlozonej jako ukladu topologii

Fact 4. Each monad (topology) is a substance in Leibniz’s sense.
Fact 5. A monad is a one-element substance. In this case it is dominant for itself.
Fact 6. In a substance %5 having two or more elements one can distinguish other substances.
Example.

Taking into account the picture above, the families (1) D, (A, To), (C, T,) and (2) (A, To),
(C, T,.) are substances.



Fact 7. Two substances S; and S, are identical if and only if F5; = %<p.
Fact 8. Each substance %5 has only one dominant monad.

12. Interpretacja percepcji i daznosci

1) the set X of a given topological space (X, T,) is a set of atomic perceptions (or — perhaps —
unity of information or atomic state of affairs);

2) any set Ac X | will call possible perception of a given monad (i.e. our perceptions are
compound, complex, also in the form of {x});

3) let int and cl denote interior and closure operator; intA (interior of A) is defined as a the
biggest open set included in A; clA (closure of A) is defined as a the smallest closed set
including A; then, because A<T, is open set (i.e. intA = A) and intA — A c clA, for any subset
AcX, | call (or interpret or model) intA, and hence any A €T,, an essential perception of a
given monad; now let us remark that atomic perceptions are not perceptions, but if xeX, then
{x} is a perception;

4) if A =clA, then the set Al call (or interpret as) complete or closed perception;

5) all operations on sets of the given topology, such as union, intersection, set difference,
complement, interior, closure and others, | consider as elements or components of the interior
force of monad (appetition); so the action of monad is, for example, transition from A and B, to
AUB, A N B, X—A, clA etc.; the result of this action is also perception;



6) if topology (monad) (A, T,) is weaker than (A, T,), then | propose to establish that (A, 77,)
has highly seasoned or more distinct or more individualized perceptions (cf. Leibniz (1714),
point 25 and 19). In fact, for example in a T, topology on X and any x, yeX, one can find two
perceptions A and B, such that xe A and yeB, but in T, topology it is impossible;

7) in the case of subspaces we observe that when (A, T,) is a subspace of (X, T,), then each
perception BeT, can represent by a perception CeT, and set A — X as C n A. Hence, also in
this case we can say that what is observable in (A, T,) is also observable in (X, T,) (the problem
Is: what kind of perception is CnA in (X, T,) if C is neither open nor closed in (X, Ty)); from
Fact 3. we get that in (A, T,) we have not more and not less distinct perceptions than in (X, Ty)
but in the first we have perceptions reduced to A.

To depict the action of a given monad-topology in the presented sense, let us consider the
following:

Example. Let X = {1, ..., 10} and T, be a topology on X defined as
T.={9,X,A,B,C,AuB,CUA, Cu B},
where A={1,2,3},B={4,5},C={6,7,8,9, 10}.
In this case we say, inter alia, that X can be presented as the union of A, B and C. It means
that in X we can distinguish some perceptions A, B, C, so that we can understand X as the sum

of A, B, C (in this way it becomes our knowledge on X: X is something that consists of A, B and
C). We can say also that (in our knowledge that A is not B. Why? Because A N B = &J. This



situation is similar to the situation of recognising of, for example, a tree and the construction of
knowledge about it. We distinguish roots (A), trunk (B) and the crown of the tree (C). Then we
see that the trunk is not the crown (because B n C = &). It is a possible interpretation of monad
action. The interpretation of why monad maps a fragment of world. | gave here an example of
poor topology that is not even Ty, but the way of action of this monad relocates on other monads
and their ways of action.

To finish this fragment of the paper, let us remark that one can prove:
Fact 9. A dominant monad has the most distinct perceptions (in the sense of separation
axioms); it means precisely that if (X, T,) is a dominant monad of %s and (Y, T,) €%s, then if (Y,
Ty) is Ti space, for i =0, 1, 2, then (X, Ty) is at least T; space.

And one can also argue (because it is not a formal theorem) that:

Fact 10. The structure of substance is univocally given by properties of monads-topologies and
the order “being weaker” and relation “being a subspace”.

| hope that the results given above are expected. Even the Fact 6. — however odd-looking
— can be interpreted as a counterpart of the main proposition included in Point 70 of
Monadology.



13. Whnioski

1. Wykorzystanie funkcji ciggtych i homeomorfizmow

2. Ontologiczna interpretacja réznych typdéw zbiordw (gesty, nigdziegesty, brzegowy, spojny
itd.)

3. Porownywanie roznych ztozonych substancji tj. rodzin typu s
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