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Abstract: For the first time in the history of philosophy, this 
article presents an axiomatic system of philosophical ontolo-
gy intending to demonstratively solve “eternal” questions re-
lated to the most fundamental problems of human cognition 
of the natural (material) world. The corresponding system of 
axioms and definitions of philosophical ontology is proposed. 
Proofs of the first 20 theorems of axiomatic ontology are pre-
sented as solutions to traditional and modern aporias (incom-
patible alternatives) of ontology. Finally, the principles and 
most general laws of modern physics, including the Mi-
croworld and cosmology, are used as an empirical base of the 
theoretical system of philosophical ontology. 
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Introduction 
 
The central structural part of modern philosophy, 
of course, is the theory of cognition. For this rea-
son, we started our project of the axiomatic rep-
resentation of philosophical knowledge with the 
theory of cognition, or epistemology (Djidjian & 
Hovhannisyan, 2023). This experience allowed 
us to undertake an axiomatic presentation of 
philosophical ontology with greater confidence. 
In the aspect of meta-theoretical and meta-
philosophical research, we see the main advan-
tage of the axiomatic representation in its argu-
mentative power (Hovhannisyan, 2015; Hov-
hannisyan & Djidjian, 2017). Since we dwell on 
this aspect of the axiomatic method in our article 
mentioned above on axiomatic epistemology, 
here we confine ourselves to reminding that we 
will follow the traditional structure of the axio-
matic presentation of the theory: an explicit for

mulation of the initial statements (axioms), defi-
nitions of the concepts used, and the derivation 
from axioms and definitions of consequences 
(theorems) using the rules of formal logic.  
It is necessary to point out the next moment as 
well. We consider the criterion of success of the 
axiomatic presentation of philosophical doctrine 
to be the evidential resolution of the “eternal” 
questions of philosophy, which we present in the 
form of paradoxical questions (aporias - difficult 
questions in the Aristotelian understanding).  

We also note that modern natural science‟s 
corresponding general statements (principles, 
laws, provisions) serve as the initial empirical 
material for our construction of philosophical 
ontology. 

Further presentation of the axiomatic con-
struction of the ontology will proceed according 
to the following plan: 
x explicit formulation of aporias, axioms, and 
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definitions, 
x detailed proof of theorems of axiomatic on-

tology, 
x comparison of proved theorems and corre-

sponding aporias, 
x additional discussion of some of the difficul-

ties of modern natural science concepts and 
hypotheses. 
Let us start our enterprise with an explicit 

formulation of the traditional “eternal” questions 
of philosophical ontology - incompatible alterna-
tives of possible answers. 
Aporia 1. Is the world around us material, or ra-
ther it is based on ideas? 
Aporia 2. Do the form and the matter have an 
independent existence, or instead, they exist as 
different aspects of the objects of reality? 
Aporia 3. Is the source of motion an internal 
quality of matter, or rather motion in the world is 
provided by some external source? 
Aporia 4. Is the motion contradictory by its very 
nature, or can we afford a non-contradictory de-
scription of motion? 
Aporia 4a. Is Zeno‟s “Arrow” aporia a reflection 
of the “dialectical contradiction,” or rather it is 
based on some logical error?  
Aporia 5. Is space a receptacle for material bod-
ies, or instead, space is a general characteristic of 
relations in the world of material objects? 
Aporia 6. Is the Universe spatially infinite, or 
rather the world space is finite? 
Aporia 7. Is matter infinitely divisible, or rather 
its truly indivisible bricks, “real atoms” exist? 
Aporia 8. Does total determinism operate in na-
ture, or only the average values of the character-
istics of phenomena of reality are subject to de-
terminism? 
Aporia 9. Did the material world have a begin-
ning in time, or instead, the world is eternal con-
cerning the past and the future? 
Aporia 10. Does the probability express our ina-
bility to describe natural phenomena unambigu-
ously, or instead, physical interactions are proba-
bilistic by their very origin?  
Aporia 11. Is mechanical motion an attribute of 
matter, or instead, there are structures in the ma-
terial world in which there is no mechanical mo-
tion? 
Aporia 12. Is nature explicable based on a par-
ticular group of fundamental interactions, or ra-
ther principally, new scales of the natural world 
have their specific features and laws? 

Axioms and Definitions of  
Philosophical Ontology 
 
Axiom 1. Existence is inherent, first of all, in the 
objects (things) of the external world. 
Axiom 1a. Every existing object (thing) consists 
of something.  
Axiom 1b. Every existing object can interact.  
Axiom 2. All objects of the world are in constant 
change and motion. 
Axiom 2a. The material world is eternal, has no 
beginning, and there will be no end. 
Axiom 3. The source of any motion and change 
in the world is the interaction of material objects. 
Axiom 4. The basic types of physical interaction 
are the eternal qualities of physical bodies (ele-
mentary particles). 
Axiom 5. Objects of the world have extensions 
and are in a specific mutual arrangement. 
Axiom 6. The phenomena of the world have du-
ration and alternate. 
Axiom 7. The influences of surrounding bodies 
on a given body are summed up and superim-
posed.  
Axiom 8. The effect of numerous and variable 
factors can only be estimated statistically, on av-
erage. 
Axiom 9. The interaction of elementary particles 
is characterized as probabilistic by their very na-
ture. 
Axiom 10. The world as a whole cannot be given 
to man in his empirical experience of limited 
space and time.  
Axiom 11. Different scales of reality have princi-
pally different laws. 
Axiom 12. Interactions and transformations of 
material objects comprise an infinite chain. 

 
 

Definitions 
 

Definition 1. An object is a spatially separated 
material structure with a stable set of properties. 
Definition 1a. Object 2 is a philosophical catego-
ry for the subject of thought. 
Definition 2. The category form denotes the set 
of essential properties of an object. 
Definition 3. The matter is a philosophical cate-
gory for designating that from which objects of 
the world are composed. 
Definition 4. Form and matter are two exhaustive 
and complementary aspects of objects. 
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Definition 5. The essential properties of an object 
are those properties from the totality of which 
other properties, relations, and manifestations of 
the object follow. 
Definition 6. The category “world” denotes the 
totality of all existing objects. 
Definition 6a. The category “world” is equiva-
lent to the expressions “material world,” “real 
world,” “outside world,” and “the world around 
us.” 
Definition 6b. The world, considered in the as-
pect of ongoing physical interactions, is called 
nature or the physical world. 
Definition 6c. The term phenomenon denotes a 
change in the material world (in nature). 
Definition 6d. To exist means to be in interac-
tion. 
Definition 7. (Mechanical) motion is a change in 
the spatial position of objects. 
Definition 8. Space is a philosophical category 
for expressing objects‟ extension and relative 
position. 
Definition 9. Time is a philosophical category for 
expressing the duration and alternation of phe-
nomena. 
Definition 9a. The infinite chain of interactions 
and transformations of material objects is called 
eternity.  
Definition 10. Physical change is a concept de-
noting the ability to have a particular type of 
physical interaction. 
Definition 10a. The unchanging and eternal qual-
ity of bodies is their inalienable quality. 
Definition 11. An attribute is an internal, inalien-
able quality of bodies. 
Definition 12. The cause of a phenomenon is the 
interaction that directly generates the phenome-
non in question. 
Definition 12a. The concepts “source of a phe-
nomenon” and “cause of a phenomenon” are 
equivalent. 
Definition 13. A set of objects and phenomena of 
the surrounding world that have a noticeable in-
fluence on the interaction under consideration 
form the conditions for its impact. 
Definition 14. Determinism is the concept that a 
given cause produces the same effect under the 
same conditions. 
Definition 15. A change leading to the appear-
ance of a new object or phenomenon is called 
emergence (genesis). 
Definition 16. Development is a change in which 

a qualitative improvement of some essential fea-
ture takes place. 
Definition 17. “Nothingness” is that which, apart 
from nothing, does not contain anything. 

 
 

Derivation of Theorems 
 
So, let us turn to a detailed derivation of conse-
quences from the suggested system of axioms 
and definitions of philosophical ontology. 

 
Theorem 1. The world is material. 
Proof 
Consider jointly Axiom 1a and Definition 3: 
Axiom 1a. Every existing object (thing) con-

sists of something. (1) 
Definition 3. The matter is a philosophical 

category for designating that from which objects 
of the world are composed. (2) 

Premises (1) and (2) directly imply: 
Corollary 1. Every existing object (thing) is 

material. (3) 
Let us use Definition 6: 
Definition 6. The category “world” denotes 

the totality of all existing objects. (4) 
From premises (3) and (4), we directly obtain: 
Corollary 2: 
The world is the totality of all material ob-

jects. (5) 
This corollary is equivalent to the shorter 

formulation: 
The world is material. (6) 
Theorem 1 is proved. 
 
Theorem 2. The world around us is material. 
Proof 
Consider jointly Definition 6a and Theorem 1 

proved above: 
Theorem 1. The world is material. (1) 
Definition 6a. The category “world” is equiv-

alent to the expressions “real world,” “outside 
world,” and “the world around us .”(2) 

Premises (1) and (2) directly imply Theorem 
2: 

The world around us is material. 
Theorem 2 is proved. 
 
Theorem 3. Form and matter are complemen-

tary aspects of the objects (things). 
Proof 
Consider jointly Axiom 1 and Definition 4: 
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Axiom 1. Existence is inherent, first of all, in 
the objects (things) of the external world. (1) 

Definition 4. Form and matter are two ex-
haustive and complementary aspects of objects. 
(2) 

Premises (1) and (2) directly imply: 
Form and matter are the two complementary 

aspects of existing objects. (3) 
Theorem 3 is proved. 
 
Theorem 4. The paradox of the finiteness of 

the world, formulated by Archytas, is resolved 
by the modern definition of space. 

Proof 
Consider the formulation of Archytas‟ para-

dox: 
If world space is finite, then it must have a 

boundary. However, where will the spear that 
can be thrown by a person who has approached 
the border of the Universe? (1) 

It follows directly from the formulation of 
Archytas‟ paradox (1) that space is understood in 
it as something substantial: 

Space is the repository of all objects of the 
material world. (2) 

Now let us use the definition of space accept-
ed in the modern philosophy of physics: 

Definition 8. Space is a philosophical catego-
ry for describing objects‟ extension and relative 
position. (3) 

It is obvious that statement (2) is incompatible 
with the modern understanding of space (3). 

This contradiction refutes statement (2) and 
thus resolves Archytas‟ paradox. 

Theorem 4 is proved. 
 
Theorem 5. Zeno‟s aporia “Arrow” is re-

solved by defining (mechanical) motion as dis-
placement during a non-zero-time interval. 

Proof 
Consider the formulation of Zeno‟s aporia 

“Arrow.” 
At each instant in time, the flying arrow is in 

some place in space; therefore, at each particular 
instant, the flying arrow is motionless. (1) 

It is not difficult to show that “instant of time” 
in Zeno‟s argument means zero-time interval. (2) 

Indeed, if the “instant of time” in Zeno‟s 
aporia “Arrow” meant a non-zero interval of 
time, then during this interval, the flying arrow 
would have moved. This motion would disprove 
Zeno‟s argument (1) that at every “instant of 

time,” the flying arrow is in some place in space. 
On the other hand, since Zeno understands 

the “instant of time” as the zero-time interval, he 
cannot assert that the arrow is motionless during 
the zero-time interval. Therefore, whether the 
arrow is moving or not can only be determined 
by setting the motion of the arrow during a non-
zero interval of time, as required by Definition 7. 

The unacceptability of argument (1) resolves 
Zeno‟s aporia “Arrow.” 

Theorem 5 is proved. 
 
Theorem 6. Zeno‟s aporia “Achilles and the 

Tortoise” is not a paradox because his argument 
represents the time interval for which Achilles 
will catch up with the tortoise in the form of an 
infinite series. However, this series is a conver-
gent series, the sum of whose terms gives a finite 
value. 

Proof 
Consider the formulation of Zeno‟s aporia 

“Achilles and the Tortoise”: 
“Let the quick-footed Achilles be at point A, 

while the slow tortoise is located a few steps at 
point B ahead of Achilles. To catch up with the 
tortoise, Achilles from point A must go to point 
B. The tortoise from point B will move to point 
C during this time. When Achilles reaches point 
C, the tortoise will already be at another point D, 
and so on ad infinitum. (1) 

To analyze Zeno‟s reasoning, let us denote 
the initial distance AB between Achilles and the 
tortoise by L1 and the ratio of the speed of Achil-
les V1 to the speed of the tortoise V2 - by N, that 
is, V1 = NV2. (2) 

The time interval for which Achilles will cov-
er the distance L1 from point A to point B will be 
T1= L1/ V1. (3) 

During this time interval, the tortoise will 
move from  

point B to point C at a distance L2 = T1ɯ V2  = 
(L1/ V1)ɯ V2 =  L1/ N.  (4)  

When Achilles moves from point B to point 
C, he spends time T2 = L2 / V1. Substituting 
here the value set in (4) for L2 = L1/ N, we obtain 
Ɍ2 = (L1/ N)/ V1 = (L1/ V1) / N = Ɍ1/ N.  (5) 

By a similar elementary calculation for the 
next interval T3, during which Achilles moves 
from point C to point D, we get T3 = T1/(N)2. (6) 

The next intervals will be Ɍ4  = Ɍ1/ (N)3,  Ɍ5 = 
Ɍ1/ (N)4 etc.  (7) 

Now we can sum up the terms of the series 
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described by Zeno: 
Ɍ = (Ɍ1 + Ɍ2 + Ɍ3 + Ɍ4 + Ɍ5 + …) = (Ɍ1 + Ɍ1/ 

N + Ɍ1/ (N)2 + Ɍ1/ (N)3 + Ɍ1/ (N)4 + …)  (8) 
The expression in the last parenthesis is a ge-

ometric progression, a well-known convergent 
series, the sum of whose terms is easily calculat-
ed using the school formula. Thus, Zeno‟s ex-
pression “and so on to infinity” actually turns out 
to be finite time, which in the era of Zeno was 
unknown. 

Theorem 6 is proved. 
 
Theorem 7. The thesis of Kant‟s first antino-

my about the spatial infinity of the world is re-
solved by pointing out the incompatibility of the 
substantial and relational concepts of space used 
in his argument. 

Proof 
Let us reproduce the argumentation of the 

thesis of Kant‟s first antinomy: 
Let us assume that the world is spatially finite. 

(T1) Then, an empty out-of-world space would 
have to exist outside the world. (T2) But the idea 
of empty out-of-world space is incompatible 
with the very concept of space. (T3)” (1) 

It is easy to see that from assumption T1, the 
conclusion of the statement T2 can be carried out 
only on the basis of the substantial concept of 
space, which admits an empty world space out-
side the limits of the material world. (2) 

In turn, it is easy to see that objection T3 is 
based on the relational concept of space. (3) 

Meanwhile, in the modern philosophy of nat-
ural science, it is established that the substantial 
and relational concepts of space are incompati-
ble. (4) 

The incompatibility of the substantial and re-
lational concepts of space demonstrates the in-
consistency of the argumentation of Kant‟s first 
antinomy thesis. 

Theorem 7 is proved. 
 
Theorem 8. The antithesis of Kant‟s first an-

tinomy about the spatial finiteness of the world is 
resolved by pointing out the inaccuracy of his 
argument. 

Proof 
Let us reproduce the argumentation of the an-

tithesis of Kant‟s first antinomy: 
“Let us assume that the world space is infi-

nite. (A1) Now, if we introduce some cubic 
measure of world space, then it will appear as an 

infinite set of these “cubes.” (A2), But since the 
world actually exists, this means that the consid-
ered infinite set of cubes also exists actually. 
(A3) Infinity, by its very definition, is potential 
and cannot be actual. (A4)” (1) 

Actually, the statement (A2) of Kant‟s argu-
ment contains a significant inaccuracy. To get 
the “many cubes” of world space, you need to 
measure this volume. That is the “set of cubes” 
of the world space is not given to us actually but 
is formed as a result of the process of (mental) 
measurement of the world space, thus forming a 
potential infinity, contrary to Kant‟s statement 
(A2). 

Theorem 8 is proved. 
 
Theorem 9. The source of any motion and 

change in nature is an attribute of matter itself. 
Proof 
Consider jointly Axiom 3 and Axiom 4. 
Axiom 3. The source of any motion and 

change in nature is the interaction of material 
objects. (1) 

Axiom 4. Interaction is an internal, inaliena-
ble quality of material objects. (2) 

Premises (1) and (2) directly imply: 
The source of any motion and change in na-

ture is the internal, inalienable quality of material 
objects. (3) 

Let‟s use Definition 11 “Attribute of the mat-
ter is an internal, inalienable quality of material 
objects.” 

From the corollary (3) and Definition 11, it 
follows: 

The source of all motion and change in nature 
is an attribute of matter itself. (7) 

Theorem 9 is proved. 
 
Theorem 10. The cause of motion in the ma-

terial world is the materia itself. 
Proof 
Consider jointly Definition 12a and Theorem 

9: 
Definition 12a. The concepts “source of a 

phenomenon” and “cause of a phenomenon” are 
equivalent. 

Theorem 9. The source of any motion and 
change in nature is an attribute of matter itself. 

It follows directly from Theorem 9 proved 
above and Definition 12a: 

The cause of all motion and change in the ma-
terial world are the attributes of matter. 
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Or in the equivalent form: 
The cause of all motion and change in the ma-

terial world is materia itself. (The famous princi-
ple Materia est causa sui). 

Theorem 10 is proved. 
 
Theorem 11. The effect of the influence of the 

cause depends on the conditions of the influence. 
Proof 
Consider jointly Axiom 3 and Definition 6c: 
Axiom 3. The source of any motion and 

change in the world is the interaction of material 
objects. 

Definition 6c. A change in the material world 
(in nature) is denoted by the term phenomenon. 

It follows directly from these premises: 
The source of any phenomenon is a (concrete) 

interaction. (1) 
Let‟s take a look at the cause: 
Definition 12. The cause of a phenomenon is 

the interaction that generates the phenomenon 
under consideration. (2) 

Premises (1) and (2) directly imply: 
Every phenomenon is caused by a (concrete) 

interaction. (3) 
Let us use the axiom about the imposition of 

the action of many bodies: 
Axiom 8. The influences of other bodies on a 

given body are summed up and superimposed on 
each other. (4) 

Premises (3) and (4) directly imply: 
The primary influence that causes this phe-

nomenon is superimposed by the influence of 
other (surrounding) objects. (5) 

Let us draw the definition of the concept of 
condition: 

Definition 13. A set of objects and phenome-
na of the surrounding world that have a noticea-
ble influence on the interaction under considera-
tion from the conditions of influence. (6) 

Premises (5) and (6) directly imply: 
The primary influence that causes this phe-

nomenon is superimposed by the influence of 
conditions. (7) 

Statement (7) immediately leads to a more 
concise conclusion: 

The effect of the influence of the cause de-
pends on the conditions of the influence. (8) 

Theorem 11 is proved. 
 
Theorem 12. There is no phenomenon with-

out a cause. 

Proof 
Consider together Axiom 5 and Definition 6b: 
Axiom 5. The material objects‟ interaction is 

the source of any motion and change in the 
world. (1) 

Definition 6b. The world, considered in the 
aspect of ongoing physical interactions, is called 
nature or the physical world. (2) 

Premises (1) and (2) directly imply: 
The source of all motion and change in nature 

is the interaction of material objects. (3) 
Let us use the definition of the phenomenon: 
Definition 6c. The term phenomenon denotes 

a change in the material world (in nature). (4) 
Premises (3) and (4) directly imply: 
The source of every natural phenomenon is 

the interaction of material objects. (5) 
Premise (5) directly implies: 
Every natural phenomenon has a source. (6) 
Let us use Definition 12a: The concepts 

“source of a phenomenon” and “cause of a phe-
nomenon” are equivalent. (7) 

Premises (6) and (7) directly imply: 
Every natural phenomenon has a cause. (8) 
This conclusion (8) is logically equivalent to 

the statement: 
There is no phenomenon without a cause. (9) 
Theorem 12 is proved. 
 
Theorem 13. From “nothingness,” nothing 

can arise. 
Proof 
Consider Definition 17:  
“Nothingness” is that which, apart from noth-

ing, does not contain anything. (1) 
This definition directly entails: 
“Nothingness” contains no source of change 

in the material world. (2) 
Let us use Definition 15: 
A change leading to the genesis of a new ob-

ject or phenomenon is called emergence. (3) 
From premises (2) and (3), it follows: 
Nothing can arise from “nothingness” (ex ni-

hilo nihil fit). 
Theorem 13 is proved. 
 
Theorem 14. The question of the origin of the 

world as a whole, in principle, cannot have a 
demonstrative solution within the framework of 
scientific knowledge. 

Proof 
Consider Axiom 11 about the relationship be-
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tween the world as a whole and man: 
Axiom 11. The world as a whole cannot be 

given to man in his limited empirical experience. 
(1) 

It follows directly from this: 
Science is not allowed to assert anything 

demonstrative about the world as a whole. (2) 
Statement (2) can be given an equivalent for-

mulation: 
The question of the origin of the world as a 

whole, in principle, cannot have a demonstrative 
solution within the framework of scientific 
knowledge. (3) 

It follows directly from this: 
The origin of the material world can only be 

postulated. 
Theorem 14 is proved. 
 
Theorem 15. Zeno‟s aporia “Dichotomy” is 

based on the wrong understanding of convergent 
infinite series. 

Proof 
Zeno‟s argument goes like this: in order to 

traverse a path, one must first traverse the first 
half of it; and to go half-way, you must first go 
half a half; and so on ad infinitum. (1) 

Let us analyze Zeno‟s argument. Consider an 
equivalent task of moving from point A to point 
B. Let us denote by the letter S the distance be-
tween the points A and B. To move from A to B, 
one has to pass half-way ½ S, then half of the 
half-way ¼ S, and so on. The sequence of 
“halves of halves” builds a convergent infinite 
series ½ S, ¼ S, 1/8 S, … (2). For Zeno and for 
any human without knowledge of convergent 
infinite series is quite clear that the sum of ele-
ments of convergent infinite series is infinite. But 
modern-time high school algebra teaches pupils 
that the sum of the elements of the convergent 
infinite series ½ S, ¼ S, 1/8 S, … (2) is equal to 
S, a finite value. This simple algebraic 
knowledge refutes Zeno‟s argument. 

Theorem 15 is proved.  
 

Theorem 16. Kant‟s argumentation of the the-
sis of the temporal part of the first antinomy con-
tains an erroneous proposition that deprives it of 
probative force. 

Consider Kant‟s argumentation of the thesis 
of the temporal part of the first antinomy: 

Thesis: The world has a beginning in time. 

Assume the opposite: the world did not have 
a beginning in time. Then, up to any given in-
stant of time, eternity elapsed, and, therefore, an 
endless series of successive states of things 
passed. But this would mean the completion of 
infinity, which contradicts the very essence of 
infinity as potency, as the possibility of an unlim-
ited continuation.  

Kant‟s reasoning sounds almost flawless here. 
However, the assertion of completeness, that is, 
the actual existence of an infinite series of past 
states of things, turns out to be erroneous. Here 
we can be helped by considering the following 
pair of similar cases. First, let‟s consider a series 
of natural numbers on the real axis, starting from 
1 and moving toward positive infinity. This se-
ries of natural numbers is a potential infinity, 
which could be extended indefinitely. Quite 
similarly, the negative integers from -1 towards 
negative infinity form a potentially infinite series. 
That is, both the series of positive natural num-
bers increasing towards positive infinity and the 
series of negative integers towards negative in-
finity are potentially infinite. If we now replace 
the numerical axis with the time axis, then the 
sequence toward positive infinity will express the 
events of the future, and the sequence toward 
negative infinity will express the events of the 
past. 

Consider now, in light of what has been said, 
the sequence of world events in the direction of 
the past. Here we need to understand that the 
number of world events of the past can be con-
sidered as extending in the direction of negative 
infinity without limit. A series of past events to-
ward negative infinity is also a potential infinity. 

Therefore, when we follow Kant‟s argument 
and assume that the world had no beginning in 
time, then we have no right to say that “eternity 
has elapsed” before any present time. It would be 
correct to say that the series of past successive 
states of things can be continued indefinitely, 
forming a potentially infinite series. Such a pic-
ture is entirely consistent with the concept of po-
tential infinity and does not cause any contradic-
tion or form any paradox. 

The analysis carried out above demonstrates 
that the argumentation of the thesis of the first 
antinomy‟s temporal part contains an erroneous 
provision that deprives it of probative force. 

Theorem 16 is proved. 
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Theorem 17. Kant‟s argumentation of the an-
tithesis of the temporal part of the first antinomy 
contains an erroneous proposition that deprives it 
of probative force. 

Consider Kant‟s argumentation of the antithe-
sis of the first antinomy: 

Antithesis. The world has no beginning in 
time. 

Assume the opposite: the world had a begin-
ning in time. Then we had to accept the existence 
of an empty pre-world time. But such a position 
completely contradicts the concept of time. 

Here the same error is repeated, which we re-
vealed in the argumentation of the antithesis re-
garding the spatial extension of the world. Name-
ly, the conclusion about the existence of empty 
pre-world time comes from a substantial under-
standing of time as a container of phenomena 
and events. While mentioning that the concept of 
the “empty pre-world time” contradicts the very 
essence of the concept of time, Kant comes from 
the relational concept of time, where time is in-
extricably linked with the phenomena of the ma-
terial world. 

Since the substantial and relational concepts 
of time are incompatible, this error demonstrates 
that the argumentation of the antithesis of the 
temporal part of the first antinomy is devoid of 
probative force. 

Theorem 17 is proved. 
 
Theorem 18. At the level of the Microworld, 

spatial relations, and mechanical quantities do 
not play a significant role. 

Proof 
Already at the level of processes in atomic 

nuclei, the description of physical states and in-
teractions, as well as the theoretical explanation 
of the observed phenomena, is carried out in 
terms of energy characteristics without any use 
of spatial relations and mechanical quantities. 

Theorem 18 is proved. 
 
Theorem 19. At the level of elementary parti-

cles, the concept of the spatial structure of parti-
cles cannot be applied. 

Proof 
The assumption of the spatial structure of el-

ementary particles leads to a contradiction with 
the data on the interaction of elementary particles 
at high kinetic energies. It has been reliably es-
tablished that the collision of two high-energy 

particles can produce particles whose mass is 
much greater than the masses of the initial inter-
acting particles. Assuming that the produced par-
ticles were in the structure of the original parti-
cles, we come to the logically contradictory con-
clusion that particles with a small mass contained 
particles with a superior mass. 

Theorem 19 is proved. 
  

For the convenience of the reader, we com-
pile the list of proven theorems: 

Theorem 1. The world is material. 
Theorem 2. The world around us is material. 
Theorem 3. Form and matter exist insofar as 

they are sides of the objects of reality. 
Theorem 4. The paradox of the finiteness of 

the world, formulated by Archytas, is resolved 
by the modern relational definition of space. 

Theorem 5. Zeno‟s aporia “Arrow” is re-
solved by defining (mechanical) motion as dis-
placement during a non-zero-time interval. 

Theorem 6. Zeno‟s aporia “Achilles and the 
Tortoise” actually is not a paradox. 

Theorem 7. The thesis of Kant‟s first antino-
my about the spatial infinity of the world is re-
solved by pointing out the incompatibility of the 
substantial and relational concepts of space used 
in his argument. 

Theorem 8. The antithesis of Kant‟s first an-
tinomy about the spatial finiteness of the world is 
resolved by revealing the fallacy of his argument. 

Theorem 9. The source of any motion and 
change in nature is the attribute of matter itself. 

Theorem 10. The cause of motion in the ma-
terial world is matter itself. 

Theorem 11. The effect of the influence of the 
cause depends on the conditions of the influence. 

Theorem 11a. The effect of the interaction 
that causes the phenomenon under consideration 
can only be estimated statistically, only on aver-
age. 

Theorem 12. There is no phenomenon with-
out a cause. 

Theorem 13. From “nothingness,” nothing 
arises. 

Theorem 14. The question of the origin of the 
world as a whole, in principle, cannot have a 
demonstrative solution. 

Theorem 14a. The origin of the material 
world can only be postulated. 

Theorem 15. Zeno‟s aporia “Dichotomy” 
concerns the divisibility of a segment of the path 
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but has nothing to do with the problems of phys-
ical motion. 

Theorem 16. Kant‟s argumentation of the the-
sis of the temporal part of the first antinomy con-
tains an erroneous proposition that deprives it of 
probative force. 

Theorem 17. Kant‟s argumentation of the an-
tithesis of the temporal part of the first antinomy 
contains an erroneous proposition that deprives it 
of probative force. 

Theorem 18. At the level of the Microworld, 
spatial relations, and mechanical motion do not 
play a significant role. 

Theorem 19. At the level of elementary parti-
cles, the concept of the spatial structure of parti-
cles cannot be applied. 
 
 
Answers to the Aporias of Ontology 
 
The axiomatic system proposed in this article 
gives the following demonstrative answers to the 
questions of the aporias of ontology. 

The answer to Aporia 1 (“Is the world around 
us material, or rather it is based on ideas?”) is 
given by Theorem 1 (“The world is material”). 

The answer to Aporia 1a (“Is the eternity of 
the world based on the eternity of ideas, or rather 
the eternity of the world is based on the eternity 
of matter?”) is given by Axiom 2a (“The materi-
al world is eternal, had no beginning and there 
will be no end to it”. 

The answer to Aporia 2 (“Do form and matter 
have an independent existence, or rather the form 
and the matter exist only as separate sides of ob-
jects of reality?”) is given by Theorem 3 (“Form 
and matter have existence only insofar as they 
are sides of objects of reality”).  

The answer to Aporia 3 (“Is the source of mo-
tion an internal quality of matter, or rather the 
motion in the world is provided by some external 
source?”) is given by Theorem 4 (“The source of 
any motion and change in the world is an internal 
quality (attribute) of matter”). 

The answer to Aporia 4 (“Is motion contra-
dictory by its very nature, or rather a non-
contradictory description of motion is possi-
ble?”) is given by Theorem 5 (“Zeno's Aporia 
“Arrow” is resolved by defining (mechanical) 
motion as displacement during a non-zero-time 
interval”). 

The answer to Aporia 5 (“Is space a recepta-

cle for material bodies and phenomena, or rather 
space is a general characteristic of relations in the 
world of material objects?”) is given by Axiom 5 
(“Objects of the external world have an exten-
sion and are in a certain mutual arrangement”) 
and Definition 8 (“Space is a philosophical cate-
gory for expressing the extension and relative 
position of objects”). 

The answer to Aporia 6 (“Is the Universe spa-
tially infinite, or the world space is finite?”) is 
given by Axiom 10 (“The world as a whole can-
not be given to man in his empirical experience 
of limited space and time”). 

The answer to Aporia 7 (“Is matter infinitely 
divisible, or there are its “last,” hereinafter indi-
visible bricks, “real atoms”?”) is given by Axiom 
11 (“At the level of principally new scales of the 
natural world, there are specific, irreducible fea-
tures”). 

The answer to Aporia 8 (“Does total deter-
minism operate in nature or only the average 
values of the characteristics of objects and phe-
nomena of reality are subject to determinism?”) 
is given by Axiom 7 (“The influences of other 
bodies on a given body are summed up, super-
imposed”) and Axiom 8 ( “The effect of numer-
ous and variable factors can only be estimated 
statistically, only on average”). 

The answer to Aporia 9 (“Did the material 
world have a beginning in time, or rather the 
world is eternal both in relation to the past and 
the future”) is given by Axiom 2a (“The material 
world is eternal, it had no beginning and will not 
have an end”), Theorem 14 (“The question of the 
emergence of the world as a whole, in principle, 
cannot have a demonstrative solution”) and The-
orem 14a (“The answer to the question on the 
beginning of the material world can only be pos-
tulated”). 

The answer to Aporia 10 (“Does the probabil-
ity express our inability to describe phenomena 
unambiguously, or rather there are initially prob-
abilistic interactions operating in nature?”) is 
given by Axiom 9 (“The interaction of elemen-
tary particles is characterized as probabilistic by 
their very nature”). 

The answer to Aporia 11 (“Is mechanical mo-
tion an attribute of matter, or rather there are 
structures in the material world in which there is 
no mechanical motion?”) is given by Theorem 
18 (“At the level of the microworld, spatial rela-
tions, mechanical motion, and mechanical quan-
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tities do not play a significant role”). 
The answer of Aporia 12 (“Is nature ex-

pliɫable on the basis of a certain group of fun-
damental interactions, or rather the principally 
new scales of the natural world have their specif-
ic features and laws?”) is given by Axiom 11 
(“At the level of principally new scales of the 
natural world, there are specific, irreducible fea-
tures”). 
 
 
Notes 

 
Note 1. The authoritative “Stanford Encyclope-
dia of Philosophy” gives the following explana-
tion: “Ontology, as etymology suggests, is the 
study of being, of what there is. The ontologist 
asks: What entities or kinds of entities exist? Are 
there abstract entities, such as sets or numbers, in 
addition to concrete entities, such as people and 
puddles and protons? Are there properties or 
universals in addition to (or instead of) the par-
ticular entities that, as we say, instantiate them?” 
(Bricker, 2016).  

Note 2. Thomas Ainsworth (2020), in his re-
view of the history of the discussion of the rela-
tionship between the philosophical categories of 
form and content, gives the following general 
assessment of Aristotle‟s position: “Aristotle fa-
mously contends that every physical object is a 
compound of matter and form. This doctrine has 
been dubbed “hylomorphism,” a portmanteau of 
the Greek words for matter (hulê) and form (ei-
dos or morphê). Highly influential in the devel-
opment of Medieval philosophy, Aristotle‟s hy-
lomorphism has also enjoyed something of a re-
naissance in contemporary metaphysics”.  

Note 3. Logicians and mathematicians found 
long ago that Zeno‟s aporias receive an unam-
biguous resolution with the help of strict defini-
tions and appropriate knowledge about the sum 
of terms of convergent infinite series. But in 
works where Zeno‟s aporias are discussed at the 
level of philosophical reasoning without the use 
of clear definitions and without concretization of 
the context, Zeno‟s aporias get such complex and 
confusing formulations that even logicians can-
not cope with them (see Huggett, 2019).  

Note 4. The historical confrontation between 
the relational and substantive concepts of space 
and time has given rise to a wide variety of ideas, 
approaches, and subtleties that are incredibly 

hard to figure out (Torretti, 2000; Maudlin, 
2012). Here is how a group of modern authors 
summarizes their vision of the current situation: 
“We will see that similar concerns pervade all 
these works: Is there any kind of privileged sense 
of motion: a sense in which things can be said to 
move or not, not just relative to this or that refer-
ence body, but „truly‟? If so, can this proper mo-
tion be analyzed in terms of motions relative to 
other bodies – to some special body or the entire 
Universe, perhaps? (And in relativity, in which 
distances, times, and measures of relative motion 
are frame-dependent, what relations are rele-
vant?) If not, then how is the privileged kind of 
motion to be understood as relative to space it-
self – something physical but non-material – 
perhaps? Alternatively, can some kinds of mo-
tion be best understood as not being spatial 
changes – changes of relative location or place – 
at all?” (Hoefer et al., 2023).  

Only axiomatic ontology can resolve the situ-
ation.  

Moreover, there is a fact that denies the con-
cept of absolute space. This fact is that Lorentz‟s 
transformations of coordinates are verified in 
20th-century physics to an absolute degree. How-
ever, on the other hand, Lorentz transformations 
rigorously reject the concept of absolute space.   

Note 5. Since the time of Aristotle, the daily 
rotation of the stars has been taken as unequivo-
cal evidence of the existence of a stellar celestial 
sphere. Aristotle postulated that the stellar sphere 
is the boundary of the material world, outside of 
which there was no matter, no space, no time. 
Telescopes of modern astronomers “destroyed” 
the firmament, and Newtonian mechanics and 
Cartesian coordinate axes formed the belief in 
the spatial infinity of the world. Einstein‟s con-
cept of the unity of space, time, and the gravita-
tional field allowed him to offer a fantastic mod-
el of a spatially finite but without a boundary. 

Unfortunately, it was soon found that this 
model of the Universe is gravitationally unstable, 
subject to gravitational collapse. Moreover, the 
hypothetical model of the Big Bang (self-
expansion of the world space) that replaced it 
faces the threat of observational refutation since 
ultra-distant galaxies have already been discov-
ered whose age has come close to the hypothet-
ical age of the Universe itself.  

Today, it would be correct to admit that sci-
ence is unaware of any observational data that 
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testify in favor of the spatial finiteness of the 
world. However, understanding the infinity of 
the Universe is a rather tricky task. The authors 
of the review article “Infinity” (Easwaran et al., 
2021) conclude it with the following words: “We 
are well aware that our discussion of infinity is 
incomplete - but then, so is any such discussion. 
We take some comfort from the fact that it is im-
possible to give balanced coverage to a bound-
less set of issues in finite space. Nevertheless, … 
overall, the prospects for our relationship with 
infinity are good: we can indeed live with it”. 

Note 6. Since the end of the last century, ob-
servational data have appeared that needed to fit 
into the framework of the widely accepted theory 
of the Big Bang - the so-called lambda-CDM 
model. Initially, it was assumed that the self-
expansion of the world proto-atom would even-
tually slow down and stop, and then a new phase 
of contraction would begin. Moreover, it could 
not occur to any supporter that the most distant 
galaxies can accelerate their movement. The dis-
covery of such a radically contradictory fact 
would have to mean the complete unacceptabil-
ity of the accepted Big Bang model concept. 
However, as has always been the case in the his-
tory of science, supporters of the lambda-CDM 
model began to come up with additional factors 
to save it. First, the idea of “dark matter” was 
proposed, and then the more radical (and less 
understood) idea of “dark energy” (Peebles & 
Ratra, 2003; Durrer, 2011). Quite naturally, arti-
cles like “The End of Cosmology” appeared in 
several journals (Krauss & Scherrer, 2008). 

Note 7. The problem of knowing the Universe 
as a whole 

One of the lessons of the history of science is 
the law of the different scales: “Different scales 
of reality have principally different laws” 
(Djidjian, 2002, p. 291). Just this law we have 
chosen as the Axiom 11 of our system of philo-
sophical ontology. The term “scale” of reality 
that we use justifies itself verbatim when we 
compare the Mega-world and the Microworld 
with our surroundings – the Macroworld. At the 
same time, the difference in scale does not mean 
at all that worlds of different scales do not have 
common laws. Today, scientists are convinced 
that electric and gravitational charges operate in 
all worlds. At the same time, the quantum nature 
of radiation and absorption of energy manifests 
itself precisely at the level of atomic phenomena. 

Hubble‟s empirical redshift law prompts 
theorists to consider the possibility of the 
variability of physical constants on the scale of 
billions of years of time. 

Of course, hasty interpretations contain a high 
probability of putting forward erroneous 
hypotheses. Niels Bohr and Werner Heisenberg 
were ready to abandon the newly born quantum 
mechanics in the name of a more striking revolu-
tionary idea. Niels Bohr proposed that the fun-
damental law of conservation of energy might 
appear not necessary on the level of individual 
subatomic events. Werner Heisenberg consid-
ered the possibility of the “quantized” structure 
of space to build the theory of interactions of 
high-energy elementary particles.  

The law of the different scales most vividly 
demonstrates itself in physical sciences. For ex-
ample, the study of the atomic world revealed 
that even the conception of the space-time mo-
tion of bodies loses its meaning on this level.  

Some scientists dream of developing “the 
theory of everything” and explaining the Uni-
verse as a whole, drawing its present picture and 
trying to reveal its genesis from the very “begin-
ning.” Already Aristotle mentioned this peculiar 
human striving: “They wondered originally at 
the obvious difficulties, then advanced little by 
little and stated difficulties about the greater mat-
ters, e.g., about the phenomena of the moon and 
those of the sun and the stars, and the genesis of 
the universe” (Aristotle, ca. 350 B.C.E./n.d., A 2, 
982 b11). For example, believing in the infinity 
of the Universe, Isaac Newton realized well that 
there was a complicated problem with the mass-
es of innumerable stars creating infinite gravita-
tional tension at any point in space. 

Modern astrophysics has established that the 
observable Universe is a network of galactic fil-
aments immersed in absolute emptiness (Tempel 
et al., 2014). So nothing prevents you from get-
ting used to this bizarre picture of the Universe. 
Nevertheless, these filaments comprise billions 
of galaxies, and each galaxy contains, on aver-
age, billions of stars.  

Let us also consider that at the level of gal-
axies, the only acting force is gravitational at-
traction. It becomes clear that no life span will 
be enough for humans to think up conditions 
under which gravity could compress the matter 
of the Universe into billions of billions of stars 
in thin galactic filaments spanning millions of 




