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-vent ontology In the VWest

* Events have been usually
iInterpreted in the West as
changes In things.

* Just few Western thinkers saw
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| eibniz and the I\/Ionadology

* |[n his posthumous work The Monadology,
_elbniz proposed an ontological system In

which the basic components of the world

were

“in

divisible centers of actions”, the so-

called monads.

* [hese monads can be interpreted as basic
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Rescher 1996) and Leibniz’s the first
co-deductive ontological system for
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Russell ano Whitehea

* Russell was strongly influenced by Leibniz and in 1900
ne published A Critical Exposition of the Philosophy of
Leibniz.

* Then, in 1914, after finishing Principia Mathematica, in
his Our Knowledge of the External World, Russell
considered objects as a complex of phenomena.
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Minkowskl and the World

In 1908 Minkowski proposed a new interpretation of
Special Relativity and introduced the concept of space-
time.

Minkowski's space-time is formed by the totality of events.
This totality he calls "the World”. Events are primitives,
and the history of things are strings of events.

Physical laws can be understood as restrictions on the
event-space. Hence, Minkowski approach was
fundamental for the original development of General
Relativity In the period 1912-1915.

General Relativity is a theory about the structure of
space-time, but it says nothing about its ontological
nature.




Qutline of a theory of events

| assume the existence of events. | consider events as
basic individuals. | will formulate here the outlines of
theory about events using first order standard logic. |

assume also set theory and all mathematics that can be
obtained from set theory.

The primitive basis Is:

where FE is a set, £ is the collection of all events, e¢” is a fiction called the
null event, and x i1s a binary operation on £E. The meaning of all these svm-

bols will become clear through a set of axioms.




Some axioms

(e xe = e).
Ee(Ves)E (Cl xe2 € F).
£(3e)k (e = x).

A

I)§E (Cl—I/\CQ—I)é(Cl —CQ).
. (Fe”) (Ve) g (C xe=exe =e).
. —'(Elr)g (e 2 ).
. Card (F) < No.




Some definitions and theorems

D;. An event e; € E is composed < (Jdeg, e3)r (€1 = €2 x e3)
DQ. An event €1 € E 18 basic & - (362,63)E (61 = €9 *63)
Ds.e1 Cex & epxex=e2 (epispart of ea < e1 xex = e2)
1. Comp(e) = {e; € E | e; C e} is the composition of e.
. E'=F U {e"}.

The following theorems are immediate:

- (Ve)g (e” C e).
< E, %, € > is a commutative monoid of idempotents.

A composed event is called a process.



|[dentity of events

Events, when considered as individuals, admit descriptions
(duration, complexity, etc).

— D¢. F' =G & (Ve)e(Fe N Re = Fe = Re).
— Dr. R=S & (Ve )g(Ver)g...(Ve, ) e (Req, ....en A Seq,....ep = Req,...,e, =
Seq,...,en).

The 1dentity criterion for events is given by

— Pg. (Vel)E(VCQ)E(Cl = €92 = FC.1 — FC.Q).

Lelbniz’s identity of indiscernibles




\Vlore relations petween events

It 18 convenient now to define two important relations between events:
overlapping and separateness. Two composed events (processes) overlap is and
only i1f the have common events. Two events are separate if and only 1if they
do not overlap. Formally,

— Dg. €10e9 & (36,‘)5(6,‘ CelAe; Ces).
— Dg. Cl\(_’.g — —l(CIOCQ).




The World

The composition of all actual events is the World (W):

—(de)g—(e C W).

The World, W, should not be confused with the Universe, i/, the composi-
tion of all things in a thing-based ontology as the one given by Bunge (1977)

and Romero (2013). The Universe can change, i.e. events and processes take
place in the Universe. The World, the composition of all changes, can not
change itself because 1t 1s not a thing. In an ontology of events, the totality
of events is changeless, otherwise there would be a change not included in the
totality, which 1s absurd. Events do not change, they are changes. In the sense

used here for the words, the Universe can evolve, but not the World, which 1s
fixed.




Order

Composition is not an ordering relation. We cannot adopt a simple relation of “before
than", as Grunbaum (1973) did, because not all events can be ordered by such a relation
without further specification. We need to introduce a stronger structure on the set of all
events E, if we want to represent with this a set the World.

We stipulate that E is a metric space.

— Dyg. E 1s a metric space if for any two elements e; and es of E, there is a
real number d(e;, e2), called the distance between e; and e2 in accordance
with the postulates:

M1. d(eq, ex) = 0iff 1 = es.
M?2. d(Cl, CQ) -1 d((’.g, 83) > d(Cl, C.3) with €g € E.




— d(e, e2) = d(e2, €1).
» d(Ch 82) > 0.

Only in case that d(e;, e3) > 0, there is a precedence relation between e
and es. I postulate:

— Pg. E 18 a metric space.

Then,

— Dj1. The event e, precedes (or is earlier than) the event e iff (3es)g|d(eq, e3) >
d(e1, e2) +d(e2, e3).

In short, e; < e3. Events such that d > 0, d = 0, and d < 0 are called time-like,
null, and space-like events, respectively.




- < E, <> is a partially ordered set.
= (Ver, e2)g [e1 < e2 = —(e2 < e1)].
= —(de)g(e < e’ Ve <e).

Reflexive: For all z € E, = < .

Antisymmetric: For all z, y € E, r <y < z implies = = .
Transitive: For all z, vy, z € E, r <y < z implies = < z.
Locally finite: For all =z, z € E, Card ({y € Clzr <y < z}) < 0.




Once the set of events has been equipped with a metric structure, I can
make the fundamental semantic assumption of the event ontology: The World

1s represented by a metric space. In symbols:

— Pqio. E 2 W.

Here, E 1s a mathematical construct and W is the composition of all events,
1.e. the maximal existent in an event ontology. It follows that

F (de)gle < W VW <e).




Things

To construct things out of events we introduce the operation of abstraction from a
collection of individuals. Let us consider a formula with a single variable x that
runs over events: ( X )’. The formula predicates of each individual x
such and such a description. We can abstract a virtual (i.e. fictitious) class from
such a formula forming the collection and we call the class a “property”.

P={y:——y—-}

Now, things can be constructed as classes of events sharing some properties,
P, Q, etc:

X =(P, Q,...)e.

In this way things are bundles of events defined by shared properties, which
are abstracted from conditions imposed on the events. The thing ‘Socrates’,
for instance, 1s a cluster of events sharing their occurrence in Greece, previous
to such and such other events, including events like ‘talking with Plato’, and
SO On.




Causality

Causality is a mode of event generation. Two events e1 and ez are
causally related iff there is at least a process p such that ez is
component of p if e1 I1s as well, and that is not the case if e11s not a
component of p. We say then that e is a cause of eo.

4.5 69

— Py1. There are events that belong to the same process but are not causally

related.




Space-time

To go from ontology to physics we add more structure to
the metric set that represents the totality of events.

P12. The set E 1s a C'*° differentiable, 4-dimensional, real pseudo-Riemannian
manifold.

P13. The metric structure of £ 1s given by a tensor field of rank 2, g.s,
in such a way that the differential distance ds between two events is: ds? =
gapdzr®dx®.




P14. The tangent space of E at any point is Minkowskian, i.e. its metric is
given by a symmetric tensor 7, of rank 2 and trace —2.

Py5. The metric of E is determined by a rank 2 tensor field 7,; though the
Einstein field equations:

Gab — ga.bA — K-Tab. (2)

Space-time is represented by an
ordered pair whose elements are
the manifold and the metric field.




A model of the Worlo

Since the ontic basis of the model 1s the totality of events, the World 1is
ontologically determined. This does not imply that the World 1s necessarily
predictable from the model. In fact, Cauchy horizons can appear in the manifold

FE' for many prescriptions of T,; (e.g. Joshi 1993). One thing is the World, and
another our representations of the World.




Perspectives

* A gquantum theory of space-time should start with P-

P~. Card (£) < No.

* Then, infinite magnitudes should not appear in the theory.

 Not all events are causally originated, but a poset of events mlght be adeeuate to represent
he mot fundamental stucture ef space tlm
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Group-like structures

Totality™ Associativity |dentity Divisibility Commutativity

Magma Yes No No No No
SemigroupYes Yes No No No

Monoid Yes Yes Yes No No
GrollpuYes. Yoo i Yos. XYoo DNo

Abelian Group Yes Yes Yes Yes Yes

LoopYes No Yes Yes No
Quasigroup Yes No No Yes No

it
R A
e 0Lt an o YA

kY bRt




