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Abstract 
The present paper submits a result of applying a hitherto unknown logically 
formalized axiomatic axiology-and-epistemology theory “Sigma+V” to the re-
lativity principle formulated by Galileo Galilei. By this application, the author 
has continued checking the remarkable (paradigm-breaking) hypothesis that 
formal-axiological interpreting strictly universal laws of classical theoretical 
mechanics could have a heuristic value for the theory proper. Along with sys-
tematical studying proper algebraic structure of formal axiology of nature, the 
axiomatic (hypothetic-deductive) method is used in this research as well. The 
investigation accomplishments are the followings. Galileo Galilei principle of 
relativity of motion has been represented in a two-valued algebraic system of 
formal axiology by a wonderful formal-axiological equation which could be 
called a “formal-axiological analog of Galileo relativity principle”. A precise 
definition of that algebraic system is given. The remarkable formal-axiological 
equation has been created (and checked) in that algebraic system by attentive 
computing relevant compositions of evaluation-functions. Precise definitions 
of the relevant evaluation-functions are accomplished by tables. The remark-
able formula modeling Galileo Galilei principle of relativity of motion (given 
the appropriate interpretation of the formal theory) has been formally-logi- 
cally inferred within Sigma+V from a couple of nontrivial assumptions, name-
ly, 1) a precisely defined assumption of a-priori-ness of knowledge, 2) the 
above-mentioned formal-axiological analog of the relativity principle by Galileo 
Galilei. A not-manifest but quite exact axiomatic definition of “a-priori-ness 
of knowledge” is provided. The formal-logical inference is performed in per-
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fect accordance with the mathematical rigor norms formulated within the 
formalism doctrine by D. Hilbert, therefore, examining the formal deductive 
inference submitted in the paper can be accomplished easily. Being a nontrivi-
al scientific novelty for proper theoretical physics, hitherto the formal-logical 
derivation has not been published and discussed elsewhere. 
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1. Introduction 

There is too much tendency to make separate and independent bundles of 
both the physical and the moral facts of the universe. Whereas, all and eve-
rything is naturally related and interconnected.  
Augusta Ada King, Countess of Lovelace. In a letter to Andrew Crosse. [1]  

The present article is inspired by that ideal of (and program for) axiomatiza-
tion and logical formalization of mathematical and physical theories, which (ideal) 
has been created originally and developed substantially by D. Hilbert [2]-[7]. His 
wonderful ideal (and corresponding program) has been called “formalism (in phi-
losophical foundations of mathematics and physics)”. In relation to philosophical 
grounding theoretical physics, the given article presents a significantly new non-
trivial result of applying Hilbert’s formalism to philosophical foundations (namely, 
epistemic, formal-logical, and formal-axiological ones) of rational discourse of 
a-priori aspect of classical theoretical mechanics in general and of Galilean prin-
ciple of relativity of motion especially. 

In the present article, many significant sides and aspects of the formalism 
ideal and method are accepted, and Hilbert’s program of axiomatization and 
logical formalization of theoretical physics is followed. But, along with using 
the formalism methodology, the given paper rejects the notorious positivism 
ideal of nonexistence of metaphysics and axiology (which ideal has been very 
influential and popular one among physicists of Hilbert’s time). Herein I imply 
the concrete positivistic ideal and program targeted at complete extermination 
of metaphysics and axiology in natural sciences and especially in physics, which 
(ideal and program) have been formulated and elaborated by the positivist- 
minded scientists (especially physicists) and philosophers, for instance, by R. 
Carnap [8] [9] [10] [11] [12], E. Mach [13] [14] [15], O. Neurath [16], H. Rei-
chenbach [17]-[22], B. Russell [23] [24] [25] [26] [27], M. Schlick [28] [29] 
[30], L. Wittgenstein [31], etc. Thus, in the given paper, I side with Hilbert’s 
epistemic optimism concerning possibility and heuristic fruitfulness of adequate 
representation (modeling) various content theories (ill-formulated in too fuzzy 
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and ambiguous natural language of “homo sapience”) by formal axiomatic theo-
ries precisely formulated in an unambiguous artificial language having per-
fectly determined syntaxis and well-defined semantics. Nevertheless, I disagree 
with R. Carnap’s and other positivists’ belief and proclamations that meta-
physics and axiology must be excluded from proper theoretic physics com-
pletely [8]-[31]. On the contrary, I believe that some exactly defined aspects of 
proper philosophy (for example, universal formal logic, universal philosophi-
cal epistemology, and universal formal axiology) must be presented in artificial 
languages of well-constructed formal axiomatic theories of physics proper. (By 
the way, this nonstandard belief is in perfect accordance with the above-placed 
extraordinary epigraph taken from the letter written by a mathematician and 
one of the first famous computer programmers Augusta Ada Lovelace, the Coun-
tess.)  

Let us start with some notes of the historical-philosophical background (nat-
ural associations and perquisites) of the perfectly new nontrivial theoretic inves-
tigation result submitted in this paper. In times of Galileo Galilei, R. Descartes, B 
Spinoza, I. Newton, and G.W. Leibniz, proper theoretical physics had been 
known under the name “natural philosophy”, for instance, Newton’s well-known 
treatise on proper physics had been named “Mathematical Principles of Natural 
Philosophy” [32]. The classical theoretical physics in general, and Newton’s 
writings on mathematical foundations of natural philosophy [32] [33] especially, 
had made a strong impression on Immanuel Kant and had influenced substan-
tially on his discourse of metaphysics of nature. In some parts of Kant’s “Criti-
que of Pure Reason” [34], “Prolegomena…” [35], and other writings [36], one 
can find his nontrivial references to the classical theoretical physics, namely, to 
the first and the third Newton’s laws of mechanics. In Kant’s theory of synthetic 
pure a priori knowledge of strictly universal (necessarily necessary) principles of 
nature, the mentioned laws of Newton’s mechanics serve as representative con-
crete instances of the pure a priori knowledge of necessarily universal principles 
of proper theoretical physics.  

This fact of history of natural philosophy can be demonstrated by the be-
low-given citations from Kant’s writings. “The science of natural philosophy 
(physics) contains in itself synthetical judgements a priori, as principles. I shall 
adduce two propositions. For instance, the proposition, ‘In all changes of the 
material world, the quantity of matter remains unchanged’; or that, ‘In all com-
munication of motion, action and reaction must always be equal’. In both of 
these, not only is the necessity, and therefore, their origin a priori clear, but 
also that they are synthetical propositions” ([34], p. 18). Herein, only the third 
Newton’s principle of mechanics is mentioned. But in the following citation, 
Kant has mentioned both the first and the third Newton’s laws of mechanics. 
“As to the existence of pure natural science, or physics, perhaps many may still 
express doubts. But we have only to look at the different propositions which 
are commonly treated of at the commencement of proper (empirical) physical 
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science—those, for example, relating to the permanence of the same quantity of 
matter, the vis inertiae, the equality of action and reaction, etc.—to the soon 
convinced that they form a science of pure physics (physica pura, or rationalis), 
which well deserves to be separately exposed as a special science, in its whole ex-
tent, whether that be great or confined” ([34], p. 19).  

According to Kant’s philosophy of physics [34] [35] [36] partly exposed by the 
above-given citations, proper theoretical physics (the perfectly rational natural 
philosophy) is nothing but synthetic pure a-priori knowledge of nature. From 
Kant’s point of view, this means that the extraordinary knowledge is nothing but 
a necessarily necessary condition for all possible physical facts, therefore, it is 
strictly universal for any possible physical experience. Moreover, according to 
the set of remarks titled “To Logic and Dialectics” in “New Paralipomena” by A. 
Schopenhauer ([37], p. 118), a nontrivial fundamental analogy between pure 
a-priori knowledge of laws of proper formal logic (herein Schopenhauer has 
meant the classical two-valued formal logic) and pure a-priori knowledge of 
strictly universal laws of nature necessarily exists and must be found, understood 
adequately, and recognized manifestly. In my opinion, this nontrivial remark by 
Schopenhauer is heuristically important and directly relevant to the purpose of 
the present article. Concerning possible modernizing attempts of formal logical 
deriving qualitatively new nontrivial consequences from conjoining Newton’s 
and Kant’s significantly reinterpreted conceptions of proper theoretical physics 
at the level of artificial language of contemporary symbolic logic and philosophy 
of science, the following theoretically interesting problem can be formulated. If 
such a logically formalized axiomatic system of proper philosophical disciplines 
(epistemology, axiology, etc.) which is perfectly adequate to pure a priori know-
ledge of nature is already given (accidentally found or deliberately constructed 
on purpose—it does not matter), then, is it possible, in this hypothetical formal 
axiomatic system, to make (invent) formal logical (deductive) derivations of pure- 
a-priori principles of perfectly rational physics from the nontrivial presumption 
of a-priori-ness of knowledge? In my opinion, for progressive development of 
proper theoretical physics, the indicated nontrivial problem is very important 
and, obviously, very difficult one.  

Today, some significant aspects (subproblems) of the indicated difficult com-
pound theoretical problem are already solved by means of a formal axiomatic 
theory Σ (originally formulated and published in [38]) and by its various mod-
ifications, for instance, Σ+C [39]. In particular, the formal logical (deductive) de-
rivation of the formula representing the principle of inertia in the formal axi-
omatic theory Σ (given that an appropriate physical interpretation of Σ is pro-
vided) from the nontrivial assumption of knowledge a-priori-ness is already dis-
covered (or invented, i.e. constructed on purpose) and published in [40].  

The general philosophical motivation of my making (constructing) formal 
axiomatic theories for philosophical grounding mathematics and theoretical phys-
ics coincides with the general philosophical motivation of the above-mentioned D. 
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Hilbert’s formalism in philosophical grounding mathematics and theoretical phys-
ics [2]-[7]. My particular (peculiar, singular) philosophical motivation for syste-
matical constructing (inventing) various logically formalized multimodal axiomatic 
epistemology-and-axiology systems is based on my tendency to the worldview 
ideal of a consistent synthesis (fundamental interconnection and unity) of prop-
er philosophical disciplines (ontology, epistemology, axiology, etc.). According 
to the ideal, mathematics and physics have not only formal ontological and for-
mal epistemological, but also formal axiological grounds. This synthesis ideal is 
paradigm-breaking (not habitual) one, hence, there is a special motivation (need) 
for exposing its heuristic potential on concrete examples. Being motivated in this 
way, I have created the formal multimodal axiomatic theory Σ, which is a con-
sistent synthesis of epistemic and axiological modalities [38]. Being inspired by 
the above-cited Lovelace’s letter [1], I have discovered a “mole-hole” in Σ, for 
formal logical deriving deductively “is” from “ought” and conversely [38] [40]. 
Then, being motivated by the above-cited Lovelace’s letter [1], I have decided to 
attempt to use the “mole-hole” found in Σ, for formal logical deriving deduc-
tively some strictly universal laws of theoretical physics in Σ, from very small sets 
of either-epistemic-or-axiological assumptions well-defined in Σ [40] [41] [42]. 
One of successful attempts of such using the “mole-hole” in Σ is presented in the 
article “Formal Inferring the Law of Conservation of Energy from Assuming 
A-Priori-ness of Knowledge” [41]. Then, being inspired by feeling that the result 
is positive, I had decided to continue exploiting the “mole-hole” in Σ with re-
spect to some other necessarily universal laws of theoretical physics, for example, 
in relation to the third Newton’s law of mechanics, but in this concrete relation 
results were negative. Then I had recognized that being well-done for dealing 
with scalar magnitudes, Σ had been not well-done for dealing with vector mag-
nitudes, hence, it was necessary to improve Σ substantially by making some pro-
gressive developments in it. For the sake of successful realizing the purpose con-
cerning the third Newton’s law, I had made a significant mutation in the axi-
omatic theory Σ by some important additions to it. The undertaken nontrivial 
improvements, in particular, addition of vector symbols to the alphabet of ob-
ject-language of Σ, and addition of new axiom-schemes concerning vectors had 
resulted in transformation of Σ into a qualitatively new logically formalized 
axiomatic theory called “Σ-V” which had been significantly richer than Σ. Owing 
to the substantial improvements, finally, the hard problem had been solved and 
the intellectual adventure had arrived to the positive result presented in the ar-
ticle “Formally Deriving the Third Newton’s Law from a Pair of Nontrivial As-
sumptions in a Formal Axiomatic Theory Sigma-V” [42].  

Writing of a-priori-known strictly universal principles of proper theoretical 
physics, Kant used to mention the first and the third Newton’s laws as concrete 
examples of such principles [34] [35]. Today, the two Newton’s laws evaluated 
by Kant as representative examples of pure-a-priori-known laws of nature are 
already derived deductively from small sets of relevant assumptions in either Σ 
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or Σ-V. Is the investigation completely finished? Is there a possibility to move 
further in the direction indicated somehow by G.W. Leibniz, I. Kant, D. Gilbert, 
and A.A. Lovelace? The questions are theoretically interesting and nontrivial. In 
relation to them, it is worth formulating and discussing the following verisimilar 
hypothesis. Probably, the investigation is not completely finished as the set of 
a-priori-known strictly universal principles of rational philosophy of nature is 
not exhausted yet. It is worth pondering over the hypothesis that, probably, the 
set is open (potentially infinite) one.  

In this concrete relation and situation, today, the following still not answered 
theoretically interesting nontrivial question has been raised quite naturally. Can 
the principle of relativity of motion originally quite manifestly recognized and 
precisely formulated by Galileo Galilei [14] [22] [43] [44] [45] be formally-logi- 
cally (deductively) inferred in Σ-V (or in a result of its mutation), from conjunc-
tion of 1) the assumption of a-priori-ness of knowledge and 2) a hypothetical 
formal-axiological equation modeling the relativity principle in the two-valued 
algebraic system of metaphysics as formal axiology [46]? If a definitely positive 
answer to this challenging question is to be given, then 1) the assumption of 
a-priori-ness of knowledge is to be precisely defined, 2) the hypothetical for-
mal-axiological equation is to be precisely formulated and justified by accurate 
computing relevant compositions of evaluation-functions in the algebraic system 
of formal axiology, 3) an easily checkable actually formal logical inference from 
the two premises is to be invented (constructed) either in Σ-V, or in a result of its 
mutation. In this article, not exactly the theory Σ-V as such, but a result of its 
mutation (clarification and rectification) is used. The result of amending is called 
Σ+V. A precise definition of Σ+V is to be given in section 2.2. of the article.  

Thus, the principal purpose of the investigation presented in this paper, is 
making (discovering or intentional constructing) a formal-logical (deductive) de-
rivation (in Σ+V) of such an extraordinary formula which models (under an ap-
propriate physical interpretation of Σ+V) Galileo Galilei principle of relativity of 
motion, if the assumption of knowledge a-priori-ness is accepted. However, for 
successful realization of the precisely and manifestly formulated principal pur-
pose of the investigation, it is indispensable to have sufficiently adequate means, 
in particular, an appropriate system of basic theoretical concepts and effective 
mathematical methods.  

2. Materials and Methods  
2.1. The Method of Mathematical Modeling: An Introduction of  

a Proper Algebraic Structure Defined on a Set of Abstract  
Evaluative Forms of/for Concrete Materials (Two-Valued  
Algebraic System of Formal Axiology) 

Materials of the given article belong to theoretical physics and especially to that 
aspect of it which deals with pure a priori knowledge of strictly universal ma-
thematical principles of natural philosophy. For analyzing and organizing the 
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materials, the method of mathematical modeling is used. In this section of the 
article, I am to introduce the two-valued algebraic system of metaphysics as for-
mal axiology, which (algebraic system) is to be exploited as a necessary means 
for obtaining the main new nontrivial result. Now let us begin with giving pre-
cise definitions of basic notions.  

The two-valued algebraic system of metaphysics as formal axiology is nothing 
but a triple <Θ, Ω, R>, in which the sign Θ denotes the set of all such and only 
such either-existing-or-not-existing units which are either good or bad ones 
from the viewpoint of an evaluator ℰ. The sign ℰ denotes a person (individual or 
collective, natural or artificial one—it does not matter), in respect to which all 
assessments are performed. Certainly, ℰ is a variable: changing values of ℰ can 
result in changing assessments of concrete elements of Θ. However, if a value of 
the variable ℰ is fixed, then assessments of concrete elements of Θ are quite defi-
nite. Elements of Θ are called formal-axiological-objects of metaphysics. The 
signs “g” (good), and “b” (bad) stand for moral values (abstract axiological ones) 
of elements of Θ. Moral actions or persons (individual or collective, natural or 
artificial ones—it does not matter) are concrete instances (particular cases) of 
elements of Θ. In <Θ, Ω, R>, the sign Ω denotes the set of all n-ary algebraic op-
erations defined on the set Θ. (These algebraic operations are called formal-axi- 
ological ones.) In the mentioned triple, the symbol R denotes the set of all n-ary 
formal-axiological relations defined on the set Θ. (For instance, the below-de- 
fined binary relation “formal-axiological equivalence” belongs to R.)  

Algebraic operations, defined on the set Θ, are value-functions. Value-vari- 
ables of these functions take their values from the set {g (good), b (bad)}. Here 
the signs “g” and “b” denote the values “good” and “bad”, respectively. The val-
ue-functions take their values from the same set.  

In the talk of value-functions, the following mappings are meant: {g, b} → {g, 
b}, if one talks of the functions determined by one value-argument; {g, b} × {g, b} 
→ {g, b}, if one talks of the functions determined by two value-arguments (here 
“×” denotes the Cartesian product of sets); {g, b}N → {g, b}, if one talks of the 
functions determined by N value-arguments, (here N is a finite positive integer).  

In algebra of formal axiology, the signs “x” and “у” denote abstract-value- 
forms of elements of Θ. (Moral-value-forms of actions and of individual or col-
lective persons are concrete instances or particular cases of abstract-value-forms 
of elements of Θ.) Elementary abstract-value-forms deprived of their specific 
contents represent independent abstract-value-arguments. Complex abstract-value- 
forms deprived of their specific contents represent abstract-value-functions de-
termined by these arguments. In the present paper, due to its quite definite sub-
ject-matter and page limit, only some concrete examples of the functions deter-
mined by only one value-argument, namely, those which are relevant to the sub-
ject-matter and to the research purpose are considered. Let such functions be in-
troduced by the following glossaries for Table 1 and Table 2. It is necessary to 
take into an account that hereafter in this article, the upper index 1 standing  
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Table 1. Defining the one-placed value-functions.  

x R1
1x R2

1x L1
1x L2

1x M1x M1
1x D1

1x D2
1x I1

1x I2
1x O1

1x E1
1x 

g b g b g b g b g b g b g 

b g b g b g b g b g b g b 

 
Table 2. The value-functions determined by one value-variable. 

x B1
1x N1

1x B2
1x B3

1x B4
1x M2

1x Q1x S1
1x D3

1x D4
1x M3

1x W1x 

g g b g g g g g b g b b g 

b b g b b g b b g b g g b 

 
immediately after a capital letter means that the indexed letter denotes a one- 
placed valuation-function. The capital letters may possess no lower number in-
dexes, for example, M1x in Table 1, and Q1x in Table 2. If a value-functional 
symbol (capital Latin letter) does not have a lower number index, and the same 
letter has a lower number index, then the letter possessing lower index is differ-
ent from the same letter without lower index, for example, M1x and M1

1x (in Ta-
ble 1) are different signs. A difference of lower number-indexes means difference 
of the corresponding signs, for instance, in Table 1, R1

1x and R2
1x are different 

signs.  
Glossary for the above-located Table 1. The symbol R1

1x stands for the val-
ue-function “relativity (or relativeness) of (what whom) x”, or “x’s being in re-
lation”. The symbol R2

1x stands for the value-function “being in relation to 
(what whom) x”, or “relativity to x”. The sign L1

1x denotes the value-function 
“linkage (connection), nexus, bonds of x”, or “x’s being linked, bound, fixed, 
uneasy”. The sign L2

1x denotes the value-function “being linked, bound, fixed, 
tied with (what whom) x”, or “linking (connecting), concatenating by (what 
whom) x”. The symbol M1x stands for the value-function “movement (change) 
of (what whom) x”. The symbol M1

1x—“movement (change) by (what whom) 
x”, or “being moved (changed) by x”. D1

1x—“x’s being dependent, determined, 
defined”. D2

1x—“being dependent, determined, defined by (what whom) x”. 
I1

1x—“being independent of (what whom) x, or “being undetermined, unde-
fined by x”. I2

1x—“x’s being independent (free), undetermined, undefined”. 
O1

1x—“x’s opposite”, or “opposite of/for (what whom) x”. E1
1x—“essence (na-

ture) of x”. The above-mentioned valuation-functions are defined precisely by 
the above-located Table 1.  

Glossary for the above-located Table 2. The symbol B1
1x stands for the val-

ue-function “x’s being (existence)”. N1
1x—“x’s nonbeing (nonexistence)”. B2

1x— 
“x’s being by itself”. B3

1x—“x’s being by its nature (essence)”. B4
1x—“x’s being 

in itself”. M2
1x—“magnitude of quantity of x”, or “x’s quantity magnitude (scalar 

one)”. Q1x—“quickness, rapidity (speed) of x”. S1
1x—“x’s slowness”. D3

1x—“x’s 
own (inner, free, proper) direction”, or “direction by x”, or “(proper) vector of 
x”. D4

1x—“external coercive directing (what, whom) x as an object (of coercive 
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directing)”. M3
1x—“matter (material) of x”, or “materialness of (what, whom) x”, 

or “x’s being a material (matter)”. W1x—“world of (what, whom) x”. These valu-
ation-functions are defined precisely by the above-located Table 2.  

For precise tabular definitions, content discussions, and algorithmic computa-
tions of compound compositions of many other value-functions determined by 
one value-argument, see [38] [39] [40] [41] [42] [47] [48] [49] [50] [51].  

Now let us leave the one-placed value-functions for two-placed ones. The bi-
nary functions are introduced by the following glossary. It is worth reminding 
and taking into an account that hereafter in this article, the upper index 2 stand-
ing immediately after a capital letter means that the indexed letter denotes a 
two-placed valuation-function. Also, it is worth reminding here that a difference 
of lower number-indexes means difference of the corresponding signs. For in-
stance, in the following glossary, I1

2xy, I2
2xy, I3

2xy, I4
2xy, I5

2xy, and I6
2xy are six 

different signs. The symbols standing for value-functions may have no lower 
number-indexes, for instance, M2xy, R2xy, L2xy, M1x, W1x. However, when a sign 
does not possess a lower number-index, then that sign is different from the same 
sign possessing a lower number-index. For instance, M1x and M1

1x are different 
signs.  

Glossary for the below-located Table 3 and for the analytical definitions 
Def1-Def7. The symbol M2xy stands for the value-function “movement (change) 
of x by (what whom) y”, or “x’s being moved (changed) by y”. The sign R2xy 
denotes the value-function “x relative to y”, or “x in relation to y”, or “relativi-
ty of x to y”, or “x’s being relative to y”. The symbol L2xy stands for the val-
ue-function “linkage (connection, bounds) of x with y”, or “x’s being linked, 
bound, fixed to/with y”. The sign S2xy denotes the value-function “x’s subjection 
to (dependence from) y”, or “x’s being dependent (subject) of y”. The symbol 
I1

2xy—“interconnection of x and y”. The sign I2
2xy—“interrelation of x and y”. 

D2xy—“x’s being determined (defined) by y”. I3
2xy—“inter-determination (in-

ter-definition) of x and y”. A2xy—“y’s action on x”. I4
2xy—“interaction of x and 

y”. K2xy—“joint existence of x and y”, or “being of both x and y together”, or 
“uniting (conjoining) x and y (in a whole)”. G2xy—“genesis (creation) of y from 
x”. O2xy—“y’s opposition to (or contradiction with) x”. I5

2xy—“inter-opposition 
(or inter-contradiction) of x and y”. I6

2xy—“inter-subjection (or inter-dependence) 
of x and y”. C2xy—“existence of y in x”. E2xy—“equalizing (what, whom) x and 
y”, or “treating x and y as possessing identical values”. B2xy—“x by (what, whom) 
y”, or “x’s being by y”.  

 
Table 3. Defining the two-placed value-functions.  

x y M2xy R2xy L2xy S2xy D2xy A2xy K2xy G2xy O2xy C2xy B2xy 

g g b b b b b b g b b g g 

g b b b b b b b b b b b g 

b g g g g g g g b g g g g 

b b b b b b b b b b b g b 
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Only some of the mentioned two-placed value-functions are precisely defined 
above by Table 3. Some of them are precisely defined not tabularly but analyti-
cally by means of the formal-axiological equivalences Def1-Def7 placed imme-
diately after Table 3.  

AnDef1: I1
2xy =+= K2L2xyL2yx.  

AnDef2: I2
2xy =+= K2R2xyR2yx.  

AnDef3: I3
2xy =+= K2D2xyD2yx.  

AnDef4: I4
2xy =+= K2A2xyA2yx.  

AnDef5: I5
2xy =+= K2O2xyO2yx. 

AnDef6: I6
2xy =+= K2S2xyS2yx. 

AnDef7: E2xy =+= K2C2xyC2yx. 
For understanding the analytical definitions AnDef1-AnDef7, it is necessary to 

have an exact definition of the meaning of “=+=”, therefore, let us immediately 
formulate it precisely.  

Definition DEF-1. In the two-valued algebraic system of formal axiology, any 
value-functions Ξ and Θ are formally-axiologically equivalent (this is represented 
by the expression “Ξ =+= Θ”), if and only if they acquire identical values (from 
the set {g (good), b (bad)}) under any possible combination of the values of their 
value-variables.  

Definition DEF-2. In the two-valued algebraic system of formal axiology, 
any valuation-function Θ is called formally-axiologically (or necessarily, or un-
iversally, or absolutely) good one, or a law of algebra of formal axiology (or a 
“law of algebra of metaphysics”), if and only if Θ acquires the value g (good) 
under any possible combination of the values of its value-variables. In other words, 
the function Θ is formally-axiologically (or constantly) good one, iff Θ =+= g 
(good).  

Definition DEF-3. In the two-valued algebraic system of formal axiology, any 
valuation-function Θ is called formally-axiologically (or invariantly, or abso-
lutely) bad one, or a “formal-axiological contradiction”, if and only if Θ acquires 
the value b (bad) under any possible combination of the values of its value-va- 
riables. In other words, the function Θ is formally-axiologically (or necessarily, 
or universally, or absolutely) bad one, iff Θ =+= b (bad).  

Concerning the two-placed relation “=+=”, the following very important lin-
guistic fact must be taken into an account. At the level of natural human lan-
guage, which is essentially ambiguous and vague one, as a rule, the binary rela-
tion “Ξ =+= Θ” is represented by the words and word combinations “is”, “is 
equivalent to”, “means”, “implies”, “entails”. In the natural language of human 
beings, these words and word combinations are homonyms and homophones: 
they and their utterances (pronouncements) may denote the formal-axiological 
equivalence relation “=+=”. As, in the not quite clear natural language, along with 
having the above-defined formal-axiological meanings, the homophones “is”, 
“means”, “implies”, “is equivalent to” may have also the formal-logic meanings 
(herein I imply the logic operations “equivalence” and “implication”), there is a 
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real possibility of logic-linguistic confusions generated by complete identifying 
and, consequently, substituting for each other the qualitatively different concepts 
“=+=” and “⟷” (logic operation “equivalence”), or “=+=” and “⊃” (logic opera-
tion “implication”). Such chaotic mixing and substituting are strictly forbidden 
in the two-valued algebraic system of formal axiology: violating this ban can gen-
erate shocking illusions of grave paradoxes.  

Using the above-given exact definitions of notions and functions, any intel-
lectual system (natural or artificial—it does not matter) can produce the follow-
ing finite (but potentially infinite) succession of formal-axiological equations. 
The readers are invited to examine all the below-located equations themselves to 
be confident that they are really valid. To help readers to understand the equa-
tions, to the right after each equation immediately after the colon, I place a trans-
lation from the artificial language into the natural human one.  

1) B1
1x =+= M1M3

1x: being of x is formally-axiologically equivalent to move-
ment of matter of x.  

2) N1
1M1M3

1x =+= N1
1x: nonbeing of movement of matter of x is formal-

ly-axiologically equivalent to nonbeing of x. 
Checking the formal-axiological equations 1) and 2) is quite elementary. How-

ever, although, in first approximation, the equations are not in a conflict with 
ordinary (statistically normal) intuition of physicist, the reader may be disap-
pointed by feeling that they are somewhat trivial (too simple) ones. Certainly, 
the technical simplicity and content triviality of 1) and 2) are quite expectable 
results of limiting the discourse domain to one-placed functions exclusively. 
Therefore, responding to that somewhat critical hypothetic feeling, let us move 
immediately to some not so simple equations representing some more fine and 
profound ideas. Certainly, reducing the technical simplicity and content triviali-
ty is to be a quite expectable result of adding two-placed functions to the dis-
course domain. Thus, not only one-placed functions but also two-placed ones 
are to be used hereafter for construction of compositions of functions under in-
vestigation.  

3) R2N1
1xy =+= R2N1

1yx: (nonbeing of x) in relation to y is formally-axiologi- 
cally equivalent to (nonbeing of y) in relation to x. This is a hitherto not recog-
nized nontrivial principle of relativity of nonbeing, which is very interesting for 
proper theoretical philosophy and necessary for systematical mathematizing 
(modeling) proper theoretical knowledge of nature.  

4) R2M1xy =+= R2M1yx: (x’s movement) in relation to y is formally-axiologi- 
cally equivalent to (y’s movement) in relation to x. One can be strongly surprised 
by recognizing an amazing similarity between the equations 3) and 4). In my 
opinion, from the viewpoint of proper theoretical philosophy and proper theo-
retical physics, the enigmatic similarity is very important. Also, one can feel a 
strongly surprising similarity between the equation 4) and the famous principle 
of relativity of motion by Galileo Galilei. 

5) R2Q1M1xy =+= R2Q1M1yx: quickness (speed, rapidity) of x’s movement in 
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relation to y is formally-axiologically equivalent to quickness (speed, rapidity) of 
y’s movement in relation to x. Herein, the astonishing similarity with Galileo’s 
principle of motion relativity becomes significantly stronger. It makes up an odd 
but heuristically important puzzle. What does this odd puzzle allude to (hint 
on)? I guess that this hypothetical allusion is such a substantially innovative 
nontrivial problem which is worth taking seriously and investigating systemati-
cally. 

Here, it is worth taking into an account also a wonderful similarity with the 
well-known formal-logic law of contraposition. Usually (as a statistical norm), in 
academic literature on mathematical logic, the word combination “law of con-
traposition” means the law of contraposition of classical (“material” or Philo-
nian) implication. (Originally, the truth-functional meaning of the conditional 
had been recognized and defined precisely by Philo the logician of Magara.) Let 
such a binary operation of two-valued algebra of logic which (operation) is ma-
thematically dual to the classical (material) implication, be called “correction”. 
Usually, in natural language, the logic operation “correction” is represented by 
“not-A, but B”, where A and B are sentences. In the artificial language of sym-
bolic logic, the binary operation called “correction” is represented by the formu-
la ((¬A) & B), where & means the classical conjunction and (¬A) means the 
classical negation of the sentence A. In algebra of classical mathematical logic, it 
is not difficult to find out and justify deductively an almost unknown formal- 
logic law of contraposition of the correction. The recognition and justification 
can be accomplished either by computing truth-tables, or by applying the well- 
known logic principle of duality to the logic law of contraposition of classical 
(material) implication. (In algebra of logic, the principle of duality affirms that if 
two logic functions are logically equivalent, then such logic functions which are 
mathematically dual to them, are logically equivalent ones as well.) Thus, ac-
cording to the logic principle of duality, if the contraposition of the implication 
is valid then the contraposition of the correction is valid too. This abstract talk of 
the two qualitatively different contraposition laws (in mathematical logic), is 
quite relevant to the subject-matter of the present article, because by means of 
the above-given definitions, one can discover that the tables defining formal- 
axiological meanings of formulae R2M1xy and R2M1yx are formal-axiological 
analogues of the tables defining truth-functional meanings of the binary logic 
operations called “correction”. According to the above-said, let either of the eq-
uations 3), 4), and 5) be called hereafter “a formal-axiological law of contraposi-
tion of the binary operation R2xy (x relative to y)”.  

Originally, the psychologically unexpected (surprising) formal-axiological equi-
valences 4) and 5) representing the formal-axiological law of contraposition of the 
binary operation R2xy (x relative to y), have been recognized manifestly, formu-
lated precisely, and justified convincingly by computing compositions of relevant 
value-functions, in the article [46]. Nevertheless, in the present article, it is indis-
pensable to understand perfectly and to emphasize especially, that the wonderful 
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equations 4) and 5) of the indicated algebraic system, which (equations) have 
been discovered and discussed initially in [46], are exactly formal-axiological 
(ones of that algebraic system). This means that they are not statements of “what 
is” but statements of “what is good”. Hence, strictly speaking, the algebraic justi-
fication of 4) and 5) by computing relevant evaluation-tables is not a proper 
formal logical proof of Galileo’s relativity principle, which (principle) is a state-
ment of “what is”. Certainly, the remarkable equations 4) and 5) do make up a 
formal-axiological analog of Galileo relativity principle, but strictly speaking, in 
fact, the algebraic justification of the analog is not quite sufficient for actually 
formal logic grounding Galileo’s principle of mechanics. 

Thus, still the motion-relativity principle of proper theoretical physics affirm-
ing of what is (in nature), is grounded by formally-logically (deductively) deriv-
ing it (from small number of acceptable axioms and assumptions) neither in [46] 
nor in any other publication. A realization of the hitherto not fulfilled goal of 
formal logical (deductive) deriving Galileo relativity principle (of what is in na-
ture) from a couple of relevant nontrivial assumptions (in a logically formalized 
axiomatic theory) is the main purpose of the present article. The nontrivial result 
of realizing this purpose has not been published elsewhere. One of the men-
tioned nontrivial assumptions, namely, the formal-axiological analog of Galileo’s 
relativity principle is already formulated precisely and substantiated above in the 
present section of this article (by computing compositions of relevant value-fun- 
ctions in the two-valued algebraic system of formal axiology (see the above-lo- 
cated equations 4 and 5). The second of the mentioned nontrivial assumptions is 
the epistemological presumption of knowledge a-priori-ness. Therefore, success-
fully to fulfill the above-formulated purpose, it is necessary to have quite an ex-
act definition of the epistemic notion “a priori knowledge about (what, whom) 
q”. A sufficiently precise definition of this important notion of epistemology is 
given below in the next section of this article. The definition is given by means of 
a formal axiomatic theory. Hence, it is such an indirect (axiomatic) definition 
which is in accordance with Hilbert’s formalism ideal. Although it is not a ma-
nifest definition, it is sufficiently precise and acceptable one for intentional con-
structing and scrutinizing the hypothetical formal inference. Now let us move 
directly to precise axiomatic defining the nonstandard (unhabitual) epistemic 
modality “agent a-priori knows that q”.  

2.2. The Axiomatic Method at Work: Such an Unknown Logically  
Formalized Axiomatic System Called “Sigma+V” Which Has  
Been Invented Intentionally for Deductive Organizing a  
Hypothetical System of a-Priori Known Necessarily Universal 
Laws of Theoretical Mechanics 

Concerning possibilities of fruitful using axiomatic method in theoretical phys-
ics, it is worth making acquaintance with [6] [20] [52] [53] [54]. Especially, in-
teresting attempts to axiomatize some concrete aspects of theoretical physics 
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have been undertaken by D. Hilbert [6] [52] and H. Reichenbach [20]. Thus, the 
precedent has been made. Now, let us apply it to the substantially analogous 
case.  

As the main purpose of the present paper is formal axiomatic grounding the 
relativity principle manifestly formulated and systematically advocated by Gali-
leo Galilei, it is indispensable to provide a precise definition of that formal axi-
omatic theory, which is to be used for realizing the purpose. Moreover, as Gali-
leo’s principle of relativity of motion is to be derived deductively within some 
logically formalized axiomatic theory (given its relevant physical interpretation) 
from that pair of assumptions which contains the assumption of a-priori-ness of 
knowledge, also, it is indispensable to provide a precise definition of “a-priori-ness 
of knowledge”. These two sufficiently exact definitions are to be given below in 
this section of the article, by virtue of an inevitably complicated but perfectly 
strict definition of the unknown formal axiomatic theory called “Σ+V”, which is 
a result of mutation (rectification) of the almost unknown theory Σ-V published 
only in [42].  

The formal axiomatic theory Σ+V is an outcome of significant mutations in 
(and additions to) the logically formalized axiomatic epistemology-and-axiology 
systems Σ [38] [40] [41], Σ+C [39], and [42]. For constructing a sufficiently pre-
cise definition of the formal axiomatic system Σ+V, it is indispensable to provide 
exact definitions of its basic concepts, namely, the concept “alphabet of ob-
ject-language of Σ+V”, the abstract syntactic notion “term of Σ+V”, the abstract 
syntactic concept “formula of Σ+V”, and, finally, the fundamental notion “axiom 
of Σ+V”. Exact definitions of the mentioned basic concepts of Σ+V are analogous 
to the definitions of corresponding concepts of Σ [38] [40] [41] and Σ+C [39]. 
However, strictly speaking, in the given paper, it is necessary to provide exact de-
finitions of the concept “alphabet of object-language of Σ+V”, the notion “term of 
Σ+V”, the general concept “formula of Σ+V”, and the basic notion “axiom of 
Σ+V”, notwithstanding the mentioned analogousness, because, strictly speaking, 
“analogy” is not logically equivalent to “identity”. The above-mentioned ba-
sic concepts (of Σ and Σ+C) are not in relation of proper identity (which is an 
equivalence one) to the corresponding analogous concepts of Σ+V. The proper 
identity relation is transitive, while, generally speaking, the analogy relation is 
not transitive one. Consequently, although the impression (sensation) of repeti-
tions of the already published statements is truthlike, in fact, rigorously speak-
ing, it is false (illusory). Therefore, now I am to begin formulating the rigorous 
definitions necessary for adequate understanding the present paper.  

First of all, it is necessary to fix the meaning of “alphabet of object-language of 
Σ+V”. According to the definition, the alphabet of object-language of Σ+V in-
cludes all the symbols which are contained in the alphabet of object-language of 
the logically formalized theory Σ. However, the conversion of this prpposition is 
not true, because, in Σ+V, some novel signs are added to both: the alphabet of Σ, 
and the alphabet of Σ+C. The result of such substantial changes (complements) 
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is the below-located rigorous definition of the notion “alphabet of object-language 
of Σ+V”.  

1) The lowercase Latin letters p, q, d (and these letters having lower number 
indexes) belong to the alphabet of object-language of Σ+V; these lowercase Latin 
letters are named “propositional (or sentential) letters”. In the alphabet of ob-
ject-language of Σ+V, not all lowercase Latin letters are called propositional ones 
because, according to the given definition, those lowercase Latin letters which 
belong to the set {g, b, e, n, x, y, z, t, f} do not belong to the set of propositional 
letters of object-language of Σ+V.  

2) The habitual logic symbols ¬, ⊃, ↔, &, ∨ named, respectively, “classical 
negation”, “classical (or ‘material’) implication”, “classical equivalence”, “clas-
sical conjunction”, “classical not-excluding disjunction” belong to the alphabet 
of object-language of Σ+V.  

3) Elements of the set {�, K, A, E, S, T, F, P, D, C, G, W, O, B, U, J, E} are ele-
ments of the alphabet of object-language of Σ+V as well. They are named “mod-
ality symbols” in Σ+V.  

4) The signs “→” and “←”, called “vector symbols” or “arrows” (“left-right 
arrow” and “right-left one”) belong to the alphabet of object-language of Σ+V. 
In comparison with the formal theories Σ and Σ+C, the vector symbols are no-
velties as the “arrows” do not belong to the alphabets of object-languages of the 
already published and investigated formal theories Σ and Σ+C. Moreover, with 
respect to proper physical interpretations of formal theory Σ+V, the vector 
symbols belonging to its alphabet are very important for possible fruitful inno-
vations and applications of that theory. By the way, the vector symbols are not 
habitual (and even very unusual, odd) for object-languages of formal theories 
based on classical symbolic logic. Thus, even at the level of its alphabet, Σ+V 
differs much from the theories Σ and Σ+C.  

5) The lowercase Latin letters x, y, z (and also these letters having lower num-
ber indexes) belong to the alphabet of object-language of Σ+V. Such and only 
such letters are named “axiological variables” in Σ+V.  

6) The lowercase Latin letters “g” and “b” named “axiological constants” also 
are elements of the alphabet of object-language of Σ+V.  

7) The capital Latin letters having number indexes—E1, C1, K1, K2, E2, C2, Cj
n, 

Bi
n, Dm

n,Ak
n, … are elements of the alphabet of object-language of Σ+V (such 

capital Latin letters are named “axiological-value-functional symbols”). Here the 
upper number index n informs that the indexed axiological-value-functional 
symbol is n-placed one. Absence of the upper number index indicates that the 
value-functional symbol is determined by only one axiological variable. The axi-
ological-value-functional symbols may possess no lower number index. If a val-
ue-functional symbol does not have a lower number index, and the same symbol 
has a lower number index, then the symbol with lower index is different from 
the same symbol without lower index, for example, M1x and M1

1x are different 
signs. If value-functional symbols possess lower number indexes, then, if these 
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indexes are different, then the indexed functional symbols are different ones, for 
example, I3

2xy and I4
2xy are different signs.  

8) The signs “(”, “)” named “round brackets” are elements of the alphabet of 
object-language of Σ+V as well. These auxiliary signs are utilized in the present 
article as usually in symbolic logic, namely, as pure technical symbols.  

9) The signs “[”, “]” (“square brackets”) are elements of the alphabet of ob-
ject-language of Σ+V also. However, it is worth emphasizing here that in con-
trast to the “round brackets”, in Σ+V, the “square brackets” are used not as the 
habitual pure technical symbols, but as ontologically meaningful signs. Such non-
standard using the “square brackets” is psychologically unexpected (unhabitual) 
one. In relation to natural language psychology, square brackets and round ones 
seem identical as very often in natural language they are used as synonyms. But 
in the object language of Σ+V, the two kinds of brackets possess significantly 
different meanings (play substantially different roles): usage of round brackets is 
purely technical (auxiliary) one, while square-bracketing possesses an ontologi-
cal meaning. The ontological meaning of square-bracketing is defined below in 
that part of the present paper which is devoted to semantics of object-language 
of Σ+V. Nevertheless, even at the level of syntaxis of the artificial object language 
of Σ+V, square brackets play a substantial role in the precise definition of the 
concept “formula of Σ+V”. (This definition is to be given below in this section of 
the article.) Moreover, square-bracketing plays a substantial role in the precise 
formulations of some axiom-schemes of Σ+V” (which formulation are to be given 
below also in this section of the article).  

10) An unhabitual artificial symbol “=+=” named “formal-axiological equiva-
lence” is an element of the alphabet of object-language of Σ+V. The odd symbol 
“=+=” plays a substantial role in the precise definition of the concept “formula 
of Σ+V” and also in the precise formulations of some axiom-schemes of Σ+V.  

11) The habitual symbols “-” (negative-number sign called “minus”) and “=” 
(equality of numbers) from the language of arithmetic are elements of the alpha-
bet of object-language of Σ+V.  

12) The habitual symbol “/” also belongs to the alphabet of object-language of 
Σ+V, although, in Σ+V, this quite habitual symbol is used in a quite unexpected 
(unhabitual) special meaning (to be defined precisely below while formulating 
semantics of Σ+V).  

13) The habitual symbol  belongs to the alphabet of object-language of Σ+V, 
but quite an unhabitual role (meaning) of  in Σ+V differs much from the 
well-known habitual one.  

14) A sign is an element of the alphabet of object-language of Σ+V, if and only 
if the sign belongs to this alphabet due to the above-formulated items 1)-13) of 
the given definition.  

Any finite chain (queue) of symbols is named “an expression of the object- 
language of Σ+V”, then and only then, when that chain contains such and only 
such signs which are elements of the alphabet of object-language of Σ+V.  
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A precise definition of the concept “term of Σ+V” is the following. 
1) the above-mentioned axiological variables (see the definition of alphabet of 

Σ+V) are terms of Σ+V.  
2) the above-mentioned axiological constants (see the definition of alphabet of 

Σ+V) are terms of Σ+V. 
3) If Φk

n is an n-placed axiological-value-functional symbol (see the definition 
of alphabet of Σ+V), and ti, …, tn are terms of Σ-V, then Φk

nti, …, tn is a term of 
Σ+V. (It is worth noting here that signs ti, …, tn belong to the meta-language be-
cause they denote any terms of Σ+V. The analogous note is worth making with 
respect to the sign Φk

n belonging to the meta-language as well.)  
4) If tk is a term of Σ+V, then the expressions kt



 and kt


 are terms of Σ+V.  
5) If tk is a term of Σ+V, then the expression tk is a term of Σ+V.  
6) If tk is a term of Σ+V, then the expression /tk/ is a term of Σ+V.  
7) If tk is a term of Σ+V, then the expression -/tk/ is a term of Σ+V. 
8) An expression of the object-language of Σ+V is a term of Σ+V, then and 

only then, when it is so due to the above-formulated items 1)-7) of the given de-
finition.  

Thus, the syntaxis aspect of the abstract notion “term of Σ+V” is quite fixed. 
Now we are to move to constructing exact definition of the syntaxis aspect of the 
abstract notion “formula of Σ+V”. To perform this move, let us accept the con-
vention that in the given article, lowercase Greek letters α, β, and ω (belonging 
to meta-language) denote any formulae of Σ+V. Keeping this convention in 
mind, it is possible to give the following precise definition of the notion “formu-
la of Σ+V”.  

1) All the propositional letters belong to the set of formulae of Σ+V. 
2) When α and β are formulae of Σ+V, then all the expressions of the ob-

ject-language of Σ+V, which (expressions) have forms ¬α, (α ↔ β), (α ⊃ β), (α ∨ 
β), (α & β), belong to the set of formulae of Σ+V as well.  

3) When ti is a term of Σ+V, then [ti] is a formula of Σ+V.  
4) When ti and tk are terms of Σ+V, then (ti =+= tk) is a formula of Σ+V.  
5) When ti and tk are terms of Σ+V, then (/ti/ = /tk/) is a formula of Σ+V.  
6) When ti and tk are terms of Σ+V, then (/ti/ = -/tk/) is a formula of Σ+V.  
7) When α is a formula of Σ+V, and the symbol Ψ (belonging to the me-

ta-language) denotes any modality symbol from the set of {�, K, A, E, S, T, F, P, 
D, C, G, W, O, B, U, J, E}, then any expression of object-language of Σ having 
the form Ψα, is a formula of Σ+V also. It is worth noting here, that, strictly 
speaking, the expression Ψα (belonging to the meta-language) is not a formula 
of Σ+V, but a scheme of formulae of Σ+V.  

8) Chains of symbols from the alphabet of object-language of Σ+V are formu-
lae of Σ+V, if and only if it is so due to the items 1)-7) of the given definition.  

In this part of the article which (part) is reduced intentionally to syntaxis of 
object-language of multimodal formal theory Σ+V, the set of modality symbols 
{�, K, E, A, S, T, F, P, D, C, G, W, O, B, U, J, E} is nothing but a set of very short 
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names. The symbol � is a name for the alethic modality “it is necessary that…”. 
The symbols K, E, A, S, T, F, P, D, C, respectively, are names of/for the modal 
expressions “agent Knows that…”, “agent Empirically (a-posteriori) knows that…”, 
“agent a-priori knows that…”, “under some concrete conditions in some definite 
time-and-space, an agent has a Sensation, i.e. verification by feeling (either im-
mediately or by means of mediating tools), that…”, “it is True that…”, “agent 
has Faith that…(or agent believes that…)”, “it is Provable in a consistent theory 
that…”, “there is an algorithm for Deciding that…(hence, a machine could be 
constructed for such Deciding)”, “it is Consistent that…”.  

The symbols G, W, O, B, U, J, E, respectively, are names of/for the modal ex-
pressions “it is Good (morally perfect) that…”, “it is Wicked (morally bad, im-
perfect) that…”, “it is Obligatory (mandatory, compulsory) that…”, “it is Beau-
tiful (aesthetically perfect) that…”, “it is Useful (helpful, valuable, gainful, re-
warding) that…”, “it is a Joy (delight, happiness, pleasure) that…”, “the state of 
affairs indicated and described by the dictum…, exists (or does exist)”. In the 
present section of the article, pure syntaxis meanings of the modal symbols are 
defined quite precisely (although not manifestly but indirectly) by the below-given 
schemes of own (proper) axioms of multimodal formal philosophy (epistemolo-
gy-and-axiology) system Σ+V which axioms are added to the ones of classical 
logic of propositions.  

Thus, proper formal logic axioms and formal logic inference rules of Σ, Σ+C, 
and Σ+V are the ones of classical sentential logic calculus. Schemes of axioms 
and inference-rules of the classical propositional logic are applicable to all for-
mulae of these three multimodal theories. Hence, the proper logic foundations 
of Σ, Σ+C, and Σ+V are identical but the mentioned logically formalized axi-
omatic systems based on these identical logic foundations are substantially dif-
ferent. It seems that, corresponding definitions of Σ, Σ+C, and Σ+V are identical, 
but strictly speaking, it only seems so. The formal theories Σ, Σ+C, and Σ+V 
have different alphabets of their object-languages, different sets of expressions, 
different sets of terms, different sets of formulae, different sets of definitions, 
different sets of axioms, and, finally, different sets of theorems.  

In the given section of the article, exactly syntax meanings of all the modality 
symbols and of all the other special signs included into the alphabet of object 
language of Σ+V are defined precisely by the following list of schemes of proper 
philosophical (epistemological and axiological) axioms of Σ+V. (Certainly, such 
axiomatic definition of proper epistemology-and-axiology notions is not manif-
est one, but, nevertheless, it is quite precise one.) If α, β, ω are any formulae of 
Σ+V, then any such and only such expressions of the object language of Σ+V, 
which have the following forms, are proper axioms of Σ+V.  

AX-1: ( )Aα ⊃ �β ⊃ β .  

AX-2: ( ) ( )( )Aα ⊃ � ω ⊃ β ⊃ �ω ⊃ �β .  

AX-3: ( )( )( )A K & & S &α ↔ α ¬◊¬α ¬◊ α � β↔ Ωβ .  
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AX-4: ( )( )( )E K & Sα ↔ α ◊¬α∨ ◊ α∨¬� β↔ Ωβ . 

AX-5: Ωα ⊃ ◊α . (It is a nontrivial multimodal generalization of “Kant prin-
ciple” combining the alethic and the deontic modalities: Oα ⊃ ◊α .)  

AX-6: ( )&�β �Ωβ ⊃ β . (It is a nontrivial multimodal generalization of the 
famous formula (�β ⊃ β ) underivable in Σ+V. About the underivability of 
(�β ⊃ β ), see paper [55].)  

AX-7: ( ) [ ] [ ]( )i k i kt t G t G t=+= ↔ ↔ .  

AX-8: ( ) [ ]i it g G t+= ⊃ �= . 

AX-9: ( ) [ ]i it b W t+= ⊃ �= .  

AX-10: ( )G Wα ⊃ ¬ α . This axiom scheme is justified in A.A. Ivin’s book 
[56].  

AX-11: ( )W Gα ⊃ ¬ α . This axiom scheme is justified in [56] as well.  

AX-12: ( ) ( )( )A Ф xy Ф xy Ф xy Ф yx   α  =+=   ↔  ↔    ⊃
 

. 

AX-13: ( ) ( )( )A Ф xy Ф xy /Ф xy/ /Ф yx /α  =+=   ↔  ⊃ = −
 

.  

Definition DF-1 of the operation  called “contraposition”: 1) (( i it t=+= 
 

) 
& ( i it t=+= 

 

)) & (ti =+= ti), where ti is a term of Σ+V; 2) Ф2xy =+= 
Ф2yx, where the symbol Ф2xy stands for any binary operation; 3) Ф1x =+= 
Ф1x; (d) Ф1x =+= Ф1x, where Ф1x stands for any unary operation.  

Definition DF-2: if ω is a formula of Σ+V, then ◊ω is a name of/for ¬�¬ω.  
In AX-3, AX-4, AX-5, and AX-6, the sign Ω (belonging to the meta-language) 

denotes only a “perfection modality”. However, not all the modalities mentioned 
in this paper are called “perfection ones”. For example, W and ◊ stand for mod-
alities which are not perfections. In the present article, the set ∆ of signs denot-
ing perfection-modalities is {K, D, F, C, P, E, J, T, B, G, U, O, �}. Evidently, ∆ is 
only a subset of the set of symbols denoting modalities mentioned in this paper.  

In AX-12 and AX-13, the sign Φ (belonging to the meta-language) denotes a 
binary operation of the two-valued algebraic system of formal axiology, and the 
sign  (also belonging to the meta-language) denotes any such one-placed func-
tion, a value of which is the inversion of value of its variable.  

Evidently, the precise syntactic definitions given above are meaningless from 
the semantic viewpoint. This is not an accidental result of negligence but such a 
consciously accepted scientific abstraction which is perfectly rational under some 
definite condition. Nontheless, for making the present paper perfectly meaningful 
one, now, it is upportune immediately to move to semantics of the artificial lan-
guage of Σ+V.  

2.3. An Unknown Semantics of/for the above-Defined Syntaxis of  
Object-Language of Formal Axiomatic Theory “Sigma+V”  

Above in section 2.1 of this article, the definition of Σ+V is performed in the 
purely syntactic manner as the submitted formulation of Σ+V is ideliberately 
deprived of its concrete contents due to the relevant scientific abstraction. Hence, 
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the multimodal axiomatic theory Σ+V is defined above and discussed hitherto as 
namely formal one. Below in this section of the article, I move from the pure 
syntaxis aspect of artificial language of Σ+V for defining its semantics.  

The artificial language of Σ+V includes the well-known proper logic symbols 
and technical signs of classical mathematical logic of propositions. There is no 
need to provide here the habitual definitions of semantic meanings of the well- 
known propositional logic symbols as their habitual semantic meanings are al-
ready defined exactlly in relevant handbooks on mathematical logic. In particu-
lar, semantic meanings of the sentential variables (represented in Σ+V by the 
lowercase Latin letters “q”, “p”, “d”, and also by the same letters having lower 
number indexes) are well-defined in available handbooks on classical sentential 
logic as well. However, it is necessary to provide definitions of semantic mean-
ings of the unhabitual symbols (sometimes even odd compound ones) belonging 
to the artificial object-language of Σ+V. 

Definition of semantic meanings is definition of an interpretation-function. 
For defining the interpretation-function it is necessary to define 1) a set called 
“domain (or realm) of interpretation” (let the letter Θ be used for denoting the 
interpretation domain) and 2) an evaluation-maker called “evaluator” ℰ. By de-
finition, the set Θ (which is necessary for any standard interpretation of Σ+V), is 
such a set, every element of which possesses: 1) one and only one axiological 
value from the set {good, bad}; 2) one and only one ontological value from the 
set {exists, not-exists}.  

The axiological variables (z, x, y, zi, xk, ym) take their values from the set Θ. 
The axiological constants “b” and “g” mean the values “bad” and “good”, re-

spectively.  
Certainly, any concrete evaluation necessarily implies existence of a concrete 

evaluator (interpreter). Making an evaluation of an element from the interpreta-
tion-domain Θ by quite a definite (fixed) evaluator ℰ is attaching an axiological 
value (good or bad) to the element. The valuator ℰ is either any individual or any 
collective—it does not matter. Obviously, changing ℰ may result in changing 
some valuations (relative ones), nevertheless, no change of valuator can change 
the set of laws of the algebraic system of formal axiology as these laws are not 
relative but absolute evaluations. By definition, the laws of two-valued algebra of 
formal axiology are such and only such constant evaluation-functions which pos-
sess the value g (good) under any possible combination of axiological values of 
their axiological variables. Certainly, ℰ is a variable. It takes its values from the 
set of various evaluators. However, if an interpretation of Σ+V is well-defined, 
then the value of the variable ℰ is well-defined also. Changing the value of ℰ is 
changing the interpretation.  

In the present article, “e” and “n” stand for “…exists” and “…not-exists”, re-
spectively. The signs “e” and “n” are named “ontological constants”. By defini-
tion, in a standard interpretation of Σ+V, one and only one element of the set 
{{g, e}, {g, n}, {b, e}, {b, n}} corresponds to every element of Θ. The signs “e” and 
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“n” belong to the meta-language. By definition of the alphabet of object-language 
of Σ+V, “e” and “n” do not belong to the object-language. Nevertheless, “e” and 
“n” are indirectly represented at the level of object-language of Σ+V by means of 
square-bracketing: “ti exists” is represented by [ti]; “ti does not exist” is represented 
by ¬ [ti]. This means that square-bracketing is a significant part of exact defining 
formal-axiological-and-ontological semantics of Σ+V.  

N-placed terms of Σ+V are interpreted as such n-placed valuation-functions 
which are defined on the set Θ (the domain of interpretation). The notion 
“one-placed evaluation-function” is exemplified by the above-located Table 1 
and Table 2. The notion “two-placed evaluation-function” is instantiated by the 
above-located Table 3.  

To reduce possibilities of misunderstanding, it is worth emphasizing here that 
in standard interpretations of Σ+V, the symbols M1x, N1

1x I3
2xy, C2xy, K2xy, R2xy 

denote not predicates but evaluation-functions. When a standard interpretation 
of Σ+V is fixed, then the expressions of object-language of Σ+V, which have 
forms (ti =+= g), (ti =+= b), (ti =+= tk), represent predicates in Σ+V.  

According to the definition of semantics of the formal theory Σ+V, in a stan-
dard interpretation of this formal theory, a formula possessing the form (ti =+= 
tk) represents an either true or false proposition having the form “ti is formal-
ly-axiologically equivalent to tk” which proposition is true, if and only if the 
terms ti and tk possess identical axiological values (either “good” or “bad”) under 
any combination of axiological values of the variables.  

According to the definition of semantics of the formal theory Σ+V, in a fixed 
standard interpretation of this formal theory, a formula possessing the form (ti 
=+= b) represents a proposition (either true or false one) having the form “ti is a 
formal-axiological contradiction” which proposition is true, if and only if (in the 
fixed interpretation) the term ti possess the value “bad” under any combination 
of axiological values of the variables.  

According to the definition of semantics of the formal theory Σ+V, in a fixed 
standard interpretation of this formal theory, a formula possessing the form (ti 
=+= g) represents a proposition (either true or false one) having the form “ti is a 
formal-axiological law” (or “ti is absolutely good”) which proposition is true if 
and only if (in the fixed interpretation) the term ti has the value “good” under 
any combination of the values of variables.  

According to the definition of semantics of Σ+V, when ti is a term in Σ+V, 
then, in a fixed interpretation of Σ+V, such a formula of Σ+V, which has the 
form [ti], represents a proposition possessing the form “ti exists” which proposi-
tion is either true or false one (in the fixed interpretation). By the definition, a 
formula having the form [ti] is true in a fixed interpretation, if and only if ti has 
the ontological value “e (exists)” in that fixed interpretation. By the definition, a 
formula having the form [ti] is false in a fixed interpretation (of Σ+V), when and 
only whwn ti has the ontological value “n (not-exists)” in that fixed interpreta-
tion.  
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Existence of expressions possessing the forms kt  


, kt  


, /tk/, -/tk/, k/t /


, 

k/t /


, k/ /t−


, (/ti/ = /tk/), ( i k/ / /t t /=
 

), ( i kt /t/ / /= −
 

), in the object-language 
of Σ+V, makes up a very important qualitative difference between Σ and Σ+V. In 
relation to the expressions possessing such forms, herein, it is necessary to say 
that, in Σ+V, by definition of its object-language semantics, “/…/” means a 
quantity magnitude of “…”, and “-/…/” denotes a negative quantity magnitude 
of “…”.  

Also, herein, it is necessary to say that, by definition of semantics of ob-
ject-language of Σ+V, in a fixed standard interpretation of Σ+V, the symbol “=” 
denotes the identity of quantity magnitudes, consequently, (/ti/ = /tk/) denotes 
identity of quantity-magnitudes of 𝑡𝑡i and 𝑡𝑡k. Hence, if and only if a concrete 
standard interpretation is well-fixed, then (in this well-defined interpretation) 
the formula ( i kt /t/ / /= −

 

) represents a predicate (having a sufficiently definite 
truth-value in this interpretation). Herein, I presume that the syntactic and se-
mantic meanings of the signs from the alphabet of formal arithmetic (for in-
stance, the symbol “=”) belonging also to the alphabet of object-language of 
Σ+V, are already well-defined in arithmetic [57]. Hence, it is not necessary to 
repete defining them manifestly in the given paper. In this relation, it is quite 
sufficient to make the reference to the well-written handbook “Introduction to 
Mathematical Logic” by E. Mendelson [57]. Therefore, the proper arithmetic 
axioms precisely definining the meanings of the above-exploited proper arith-
metic signs (“=” and “-”) were not included manifestly into the above-given de-
finition of Σ+V, but it is presumed that these arithmetic axioms also belong to 
Σ+V.  

The principal qualitative difference between Σ and Σ+V is created by the vec-
tor symbols “→” and “←” belonging to the alphabet of object-language of Σ+V 
and making the theory Σ+V significantly richer. The theories Σ and Σ+C deal 
with only scalar evaluation-functions. In contrast to/with them, being more 
general and fundamental, Σ+V operates with both the scalar and the vector 
functions. This is so because, owing to the definition of semantics of Σ+V, gen-
erally speaking, the evaluation-functions may be either vectored or not-vectored 
(scalar) ones. The above-given Table 1, Table 2, and Table 3 exemplify scalar 
evaluation-functions. Due to exactly definining the semantics of object-language 
of Σ+V, the sign it



 denotes a vectored evaluation-function, which is a “synthe-
sis” (combination or conjunction) of the scalar evaluation-function (ti) and the 
proper vector (own inner direction) of ti (indicated by “←”). Certainly, some-
times, either an evaluation-function does not possess a proper vector at all, or 
the inner (own) vector of evaluating is not important and, hence, may be ig-
nored (“annihilated” by means of a quite acceptable abstraction). However, 
sometimes, a proper vector is significant and, consequently, ignoring it is a grave 
blunder (accepting the abstraction is not well-grounded). Exactly in this theo-
retically interesting and practically significant special case, using the rich lan-
guage of Σ+V is quite relevant and meaningful. While such using the language of 
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Σ+V, the symbol “ it


” denotes the proper vector (own inner direction) of ti and 
the symbol “ it



” denotes the directly opposite vector of ti. Obviously, from the 
vewpoint of ordinary (statistically normal) human beings, the talk of vectored 
evaluation-functions is odd (unhabitual) one. Taking this talk seriously is a chal-
lenge to the dominating paradigm in the humanities to which formal philosoph-
ical ontology, axiology, logic, and philosophy of physics belong somehow (at 
least partly). Nevertheless, in contemporary theoretical physics (which could be 
evaluated as a necessarily mathematized part of the proper rational philosophy 
of nature), in principle, an abstract talk of vectored functions is not an unhabi-
tual (odd) event. Modern physicists are used to systematical talking of vectors. 
Thus, in principle, statements of vectors in rational philosophy of nature can be 
meaninful and disputable. In the given article (namely, in its immediately fol-
lowing section), I apply the precedent made in mathematized theoretical physics 
to investigating the substantially similar (analogous) case of proper philosophi-
cal (formal-axiolofical) discourse of the classical mechanics. The results of ap-
plication of the precedent are submitted below.  

3. Results  

The below-located finite sequence of formulae and schemes of formulae is an 
accomplishment of the principal goal of this article, namely, a formal deductive 
inference (within the axiomatic theory Σ+V) of such formulae which represent 
Galileo Galilei principle of relativity of motion, when a relevant physical inter-
pretation of the formal theory Σ+V is given. The formal logical inference de-
pends essentially of the three deliberately accepted nontrivial assumptions in-
serted manifestly into the below-located finite sequence. The first assumption is 
the one of a-priori-ness of knowledge. In Σ+V, this assumption is modeled by 
Aα. The second assumption used substantially in the below-located formal logi-
cal inference is a formal-axiological analog of Galileo Galilei principle of relativ-
ity of motion. This formal-axiological analog of the principle of motion relativity 
is modeled (within the formal theory Σ+V) by formula R2M1xy =+= R2M1yx. 
Another formal-axiological equation, namely, formula R2Q1M1xy =+= R2Q1M1yx 
is also a formal-axiological analog of the principle by Galileo Galilei. The two 
formal-axiological equations (justified above within the algebraic system of for-
mal axiology by computing relevant functions) have been already recognized as 
the formal-axiological analogues of Galileo Galilei principle of motion relativity, 
in [46]. But the below-located perfectly novel formal deductive derivation from 
the above-formulated nontrivial assumptions has not been invented, examined, 
and discussed hitherto.  

1) ( ) ( )( )A Ф xy Ф xy Ф xy Ф yx   α  =+=   ↔  ↔    ⊃
 

: the  

axiom-scheme AX-12.  

2) ( ) ( )( )2 1 2 1 2 1 2 1A R M xy R M xy R M xy R M yx   α =+=  ↔ ↔ ⊃  

 

: from 1, 
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by substitution of R2 for Φ, and substitution of M1 for ©.  
3) Αα: the assumption of a-priori-ness of knowledge.  

4) ( ) ( )( )2 1 2 1 2 1 2 1R M xy R M xy R M xy R M yx   =+=  ↔ ↔   

 

: from 2 and 3 by 

modus ponens.  

5) ( ) ( )( )2 1 2 1 2 1 2 1R M xy R M xy R M xy R M yx   =+=  ⊃ ↔   

 

: from 4 by the 

logic derivation rule called “elimination of ↔”.  

6) ( )2 1 2 1R M xy R M xy=+=  : the assumption justified in the algebraic system 

of formal axiology by computing evaluation-functions.  

7) ( )2 1 2 1R M xy R M yx   ↔
   

 

: from 5 and 6 by modus ponens.  

8) ( ) ( )2 1 2 1 2 1 2 1A , R M xy R M xy R M xy R M yx   α =+=  ↔
   

 

 : by the succes-

sion 1—7. (Here, “  … … ” means “from…it is logically derivable in Σ+V, 
that…”.)  

9) ( ) ( )( )A Ф xy Ф xy /Ф xy/ /Ф yx /α  =+=  ↔  = − ⊃ 
 

: the  

axiom-scheme AX-13.  
10) 

( ) ( )( )2 1 1 2 1 1 2 1 1 2 1 1A R Q M xy R Q M xy /R Q M xy/ / R Q M yx /α =+=  ↔ = −⊃
 

: from 

9, by substitution: of R2 for Φ, and substitution of Q1M1 for ©.  

11) ( ) ( )( )2 1 1 2 1 1 2 1 1 2 1 1R Q M xy R Q M xy /R Q M xy/ / R Q M yx /=+=  ↔ = −
 

:  

from 10 and 3 by modus ponens.  

12) ( ) ( )( )2 1 1 2 1 1 2 1 1 2 1 1R Q M xy R Q M xy /R Q M xy/ / R Q M yx /=+=  ⊃ = −
 

: from 

11 by the logic derivation rule called “elimination of ↔”.  

13) ( )2 1 1 2 1 1R Q M xy R Q M xy=+=  : the assumption justified in the algebraic 

system of formal axiology by computing evaluation-functions.  

14) ( )2 1 1 2 1 1/R Q M xy/ / R Q M yx /= −
 

: from 12 and 13 by modus ponens.  

15) ( ) ( )( )2 1 1 2 1 1 2 1 1 2 1 1A R Q M xy R Q M xy /R Q M xy/ / R Q M yx /,α =+=  = −
 

 :  

by the succession 1-14.  
Thus, the formal logical inference from the assumptions in Σ+V, is con-

structed. Now, the formal inference is to be interpreted. (Perhaps, here, it is 
worth recalling that, in the algebraic system of formal axiology, the symbol R2xy 
stands for the noncommutative binary operation represented in natural human 
language by expressions “x relative to y”, or “x in relation to y”.) In accordance 
with the main target of the present article, R2M1xy is interpreted herein as the 
evaluation-function “movement of x in relation to y”. R2M1yx is interpreted as the 
evaluation-function “movement of y in relation to x”. R2Q1M1xy—the evalua-
tion-function “quickness of movement of x in relation to y”. R2Q1M1yx—“quick- 
ness of movement of y in relation to x”. Evaluation-functional meanings of the 
signs M1, Q1, R2 are precisely defined above (in 2.1) by Table 1, Table 2, and 
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Table 3, respectively. By means of the exact definitions given above in this pa-
per, it is possible to justify quite convincingly (by attentive calculating composi-
tions of relevant valuation-functions) that (R2M1xy =+= R2M1yx) and, conse-
quently, according to the above-given definition of , it is true that (R2M1xy 
=+= R2M1xy). These two equations mean that (scalar aspect of) movement of x 
in relation to y is formally-axiologically equivalent to (scalar aspect of) move-
ment of y in relation to x.  

Concerning quickness (speed) of movement, it is relevant to affirm here that 
due to the above-given exact definitions, it is possible to justify quite convin-
cingly (by attentive computing compositions of appropriate valuation-functions) 
that (R2Q1M1xy =+= R2Q1M1yx) and, consequently, according to the above-given 
definition of , it is true that (R2Q1M1xy =+= R2Q1M1xy). These two equations 
modeling the speed (rapidity) aspect of Galileo’s principle of relativity of motion 
mean that scalar aspect of velocity (i.e. quickness, speed) of movement of x in 
relation to y is formally-axiologically equivalent to scalar aspect of velocity (quick-
ness, rapidity) of movement of y in relation to x. Originally, the surprising for-
mal-axiological identifications of the compositions of valuation-functions rele-
vant to Galileo’s relativity principle have been discovered (recognized) or invented 
(constructed on purpose) in the article [46], in which article either of the won-
derful identifications has been named “a formal-axiological law of contraposi-
tion of R2xy”.  

In the mentioned original paper [46], also for the first time, a vector interpre-
tation of R2xy has been suggested and investigated as well. This means that, in 
[46], for the first time, the formal-axiological law of contraposition of R2xy has 
been interpreted as a namely vectored law of contraposition. Thus, for the first 
time, the formal-axiological analogs of Galileo’s principle of relativity of vec-
tored motion have been created (noticed or invented) and demonstrated (by ac-
curate computing appropriate valuation-functions) in [46]. But the discovered 
(noticed) or created on purpose (in [46]) formal-axiological analogs are not af-
firmations of “what is”. They are affirmations of “what is good”. According to 
the principle ascribed to D. Hume by interpreters of his famous treatise [58] and 
also according to G.E. Moore’s systematical anti-naturalism in ethics [59], a log-
ically unbridgeable gap exists between “what is” and “what is good”. Moreover, 
according to that intellectually respectable empiricist paradigm which still do-
minates in the humanities, formal logical bridging the gap between “is good” 
and “is” is absolutely impossible.  

Thus, although, precise formulating and algebraic justifying the formal-axio- 
logical analog of Galileo Galilei principle of relativity of motion had been dis-
covered (invented) and published initially in [46], the above-mentioned noto-
rious formal-logic gap had not been bridged logically in [46], and the firm faith 
that the gap is logically unbridgeable had not been challenged in [46]. In contrast 
(and in substantial supplement) to [46], for the first time in relevant literature, 
the present article has submitted an option of logical bridging the allegedly un-
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bridgeable formal-logic gap between the relativity principle by Galileo Galilei 
and its already discovered and published formal-axiological analog. The above- 
submitted logical bridging is the main nontrivial scientific innovation of the 
present paper. It is a significant challenge to the habitual paradigm limiting de-
velopment of science. 

The substantially novel nontrivial result submitted in the present article means 
that under some quite definite extraordinary condition, there is a possibility of 
formal logical bridging the gap between “is” and “is good”. The belief that the 
gap is logically unbridgeable is adequate if and only if knowledge is empirical. 
Consequently, if and only if knowledge is a priori, the gap is logically bridgeable. 
According to the above-said, from conjunction of the assumption of a-priori- 
ness of knowledge, and the two formal-axiological equations grounded deduc-
tively in algebra of formal axiology, Galileo’s principle of relativity of motion is 
formally logically derived in Σ+V.  

The result of interpretation and translation of formula  

( )2 1 2 1R M xy R M yx   ↔
   

 

 from the artificial language into the natural one of 
human beings is the following: “A vectored movement of x in relation to y exists 
if and only if the oppositely vectored movement of y in relation to x exists”. The 
result of interpretation and translation of formula  

( )2 1 1 2 1 1/R Q M xy/ / R Q M yx /= −
 

 from the artificial language into the natural 
one of human beings is the following: “quantity-magnitude of quickness of vec-
tored movement of x in relation to y is exactly equal to the negative quanti-
ty-magnitude of quickness of vectored movement of y in relation to x”.  

4. Discussion  
4.1. Representing Relativity in a Discrete Mathematical  

Model of Formal Philosophical Ontology in General  
and of Antiquity Physics Especially: Being and  
Nonbeing, Noncontradiction and Movement, Being  
and Consistency of the World, Material World and  
Universal Interconnection (as Evaluation-Functions  
in Algebra of Formal Axiology) 

Above in this article, only such two formal-axiological equations 4) and 5) of 
two-valued algebraic system of formal axiology have been considered, which are 
necessary premises (manifestly accepted basic assumptions) of/for the main re-
sult of the paper, namely,—formal logical deductive inference of Galileo Galilei 
relativity principle in the formalized axiomatic epistemology-and-axiology theory 
Σ+V, under the condition of a-priori-ness of knowledge. Now let us continue 
generating and discussing formal-axiological equations of the two-valued alge-
braic system of formal axiology concerning 1) abstract philosophical theory of 
being in general and 2) the material world as subject-matter of proper physics 
especially. Certainly, some of the following formal-axiological equations making 
up the mathematical model are not directly connected with Galileo Galilei prin-
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ciple of relativity of motion but they are quite relevant to physics in general and 
to physics of Antiquity especially. (Herein, first of all, I imply the early Greek 
physicists of Ionia [60] [61], “Physics” by Aristotle [62], etc.) Nevertheless, along 
with construction and discussion of the discrete mathematical model of philo-
sophical ontology (as formal axiology) in general, the formal-axiological mean-
ing of the word “relativity” as an evaluation-function (x relative to y) in two-va- 
lued algebra of formal axiology is defined precisely and studied especially. Thus, 
being focused mainly on the concrete meaning of the word “relativity” used by 
Galileo Galilei, the given paper is targeted also at recognizing and defining pre-
cisely an abstract universal meaning of the word “relativity (of x to y)” which is 
common for meanings of “relativity” in morals [58] [63] [64] and in physics [13] 
[14] [15] [43] [44] [65] [66]. 

To continue generating and discussing the list of equations making up the 
discrete mathematical model under construction and investigation, by means of 
the following glossary for below-placed Table 4, I introduce a set of new valua-
tion-functions.  

Glossary for the below-located Table 4. The symbol P1
1x stands for the val-

ue-function “possibility of x”. I3
1x—“impossibility of x”. G1

1x—“genesis (appear-
ance, emergence, creation) of x”. G2

1x—“genesis (appearance, emergence, crea-
tion) from x”. D5

1x—“disappearing (dissolving) in (what, whom) x”. D6
1x—“x’s 

disappearance (dissipation)”. C1
1x—“contradictoriness (inconsistency) of x”. 

C2
1x—“consistency (non-contradictoriness) of x”. C3

1x—“contradiction (what) 
x”. D6

1x—“division (split) of x, or dividedness of x”. M4
1x—“measuring (what, 

whom) x”, or “measurement of (what, whom) x as an object”. M5
1x—“measure- 

ment by (what, whom) x”. These valuation-functions are defined precisely by the 
following Table 4.  

The discrete mathematical model under construction and discussion in this 
part of the paper is made up by the following chain (queue) of formal-axiological 
equations. The immediately following succession of equations begins with num-
ber 5) as it is a continuation of the above-started list of formal-axiological equi-
valences. (The list starts above in the section 2.1 of this article.)  

5) B1
1x =+= B1

1x: “being is”, or “what is, is” (Parmenides [61] [67]).  
6) N1

1x =+= N1
1x: “nonbeing is not”, or “what is not, is not” (Parmenides [61] 

[67]).  
3) B1

1N1
1x =+= N1

1B1
1x: being of nonbeing is nonbeing of being.  

4) B1
1x =+= N1

1N1
1x: being of x is nonbeing of nonbeing of x.  

5) N1
1x =+= B1

1N1
1x: nonbeing of x is being of nonbeing of x.  

6) N1
1x =+= N1

1B1
1x: nonbeing of x is nonbeing of being of x. 

7) B1
1x =+= B2

1x: being of x is equivalent to being of x by itself.  
8) B2

1x =+= B2xx: being of x by itself is equivalent to x’s being by x.  
9) B2xx =+= B1

1x: being of x by x is equivalent to x’s being.  
10) B1

1x =+= x: being of x is equivalent to x. 
11) B4

1x =+= C2xx: being of x in itself is x’s being in x.  
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Table 4. Defining the value-functions determined by one variable. 

x P1
1x I3

1x G1
1x G2

1x D5
1x D6

1x C1
1x C2

1x C3
1x D6

1x M4
1x M5

1x 

g g b g b g b b g b b b g 

b b g b g b g g b b g g b 

 
12) C2xx=+= g: being of x in x is a formal-axiological law of two-valued alge-

bra of metaphysics. By the way, this formal-axiological equation is quite relevant 
to the notorious stormy and long (even still existing yet) discussion of I. Kant’s 
“being of thing in itself” [34] [35]. 

13) B3
1x =+= B2xE2

1x: being of x by its nature is x’s being by nature (essence) 
of x. 

14) B1
1x =+= N1

1M1x: being of x is equivalent to nonbeing of movement 
(change) of x (Parmenides, Zeno, Melissus [61] [67]). 

15) M1x =+= N1
1x: movement (change) of x is equivalent to nonbeing of x 

(Parmenides, Zeno, Melissus [61] [67]).  
16) C3

1x =+= O2xx: contradiction x is equivalent to self-contradiction to (or 
by) x. 

17) C3
1x =+= b: contradiction x is equivalent to the negative value constant b. 

18) C2xb =+= N1
1x: being of contradiction in x is equivalent to nonbeing of x 

(Parmenides, Zeno, Melissus [61] [67], Aristotle [62]).  
19) C1

1x =+= C2xb: inconsistency (contradictory-ness) of x means being of 
contradiction (self-contradiction) in x. 

20) C1
1x =+= N1

1x: inconsistency (contradictory-ness) of x is equivalent to 
nonbeing of x. 

21) B1
1x =+= N1

1C2xb: being of x is equivalent to nonbeing of (being of con-
tradiction in x). 

22) M1x =+= C1
1x: movement (change) of x is equivalent to inconsistency 

(contradictory-ness) of x (Parmenides, Zeno, Melissus [61] [67]).  
23) B1

1x =+= C2
1x: being of x is equivalent to consistency (noncontradicto-

ry-ness) of x (Parmenides, Zeno, Melissus [67], Aristotle [62]).  
24) M3

1x =+= N1
1x: matter, material, materialness of x is equivalent to nonbe-

ing of x. (Plato [68], Aristotle [62], Plotinus [69], W.K.S. Guthrie [70] [71] [72]).  
25) M1x =+= M3

1x: movement (change) of x is equivalent to matter, material, 
materialness of x. 

26) M3
1x =+= C1

1x: matter, material, materialness of x is equivalent to incon-
sistency (contradictory-ness) of x.  

27) M3
1W1x =+= C1

1W1x: materialness of world of x is equivalent to inconsis-
tency (contradictory-ness) of world of x.  

28) B1
1x =+= G1

1x: being of x is equivalent to genesis of x. (Consequently, in 
relation to the algebraic system under discussion, the words “being” and “gene-
sis” are synonyms. Hence, both translations “The Book of Being” and “The Book 
of Genesis” are quite acceptable in this relation.) 
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29) G1
1x =+= G2N1

1xx: genesis of x is genesis of x from nonbeing of x.  
30) B1

1x =+= G2N1
1xx: being of x is genesis of x from nonbeing of x.  

31) B1
1x =+= P1

1G2N1
1xx: being of x is equivalent to possibility of genesis of x 

from nonbeing of x.  
32) I3

1G2N1
1xx =+= N1

1x: impossibility of genesis of x from nonbeing of x is 
equivalent to nonbeing of x.  

33) B1
1x =+= P1

1G2N1
1M3

1W1xM3
1W1x: being of x is equivalent to possibility of 

genesis of material world of x from nonbeing of material world of x.  
34) I3

1G2N1
1M3

1xM3
1x =+= M3

1W1x: impossibility of genesis of matter of x 
from nonbeing of matter of x is equivalent to materialness of world of x.  

35) M3
1W1x =+= I3

1G2N1
1M3

1W1xM3
1W1x: materialness of world of x is equiv-

alent to impossibility of creation (genesis) of material world of x from nonbeing 
of material world of x.  

36) M3
1W1x =+= I3

1G2N1
1xx: materialness of world of x is equivalent to impos-

sibility of genesis of x from nonbeing of x. This equation models the materialistic 
views of the well-known early Greek physicists of Ionia [60] [61]. In contrast (it 
seems that even in logical opposition) to the equations 34)-36) modeling the 
materialistic world-views by Ionia physicists, the equations 28)-33) model the 
religious ontology of creation (genesis) represented in Biblia. Herein, I imply 
“The Book of Being (Genesis)” especially. However, the impression of logical 
opposition is a logic-linguistic illusion as the alleged opposites belong to differ-
ent worlds, namely, to the one of being material and to the one of being proper 
(in Parmenides’ meaning of the word “being”).  

37) B1
1x =+= C2M3

1W1xI1
2zy: being of x is equivalent to being of universal in-

terconnection (of every z with every y) in the material world of x [51]. At the 
level of too vague and ambiguous natural language of humans, this profound 
ontological idea had been expressed somehow since ancient times to our days by 
many great philosophers, for example, by G.W. Leibniz ([73] pp. 116, 424).  

38) B1
1x =+= C2M3

1W1xI2
2zy: being of x is equivalent to being of universal in-

terrelation (of any z with any y) in the material world of x [51]. 
39) B1

1x =+= C2M3
1W1xI6

2zy: being of x is equivalent to being of universal in-
terdependence (of any z and any y) in the material world of x [51]. 

40) B1
1x =+= C2M3

1W1xI4
2zy: being of x is equivalent to being of universal in-

teraction (between every z and every y) in the material world of x [51].  
41) B1

1x =+= C2M3
1W1xI3

2zy: being of x is equivalent to being of universal in-
ter-determination in the material world of x [51]. 

42) M3
1x =+= R1

1x: materialness of x is equivalent to relativity of x.  
43) R1

1x =+= O1
1R2

1x: relativity of x is opposite to relativity to x. 
44) R1

1x =+= O1
1B2

1x: relativity of x is opposite to being of x by itself.  
45) R2

1x =+= B2
1x: relativity to x is equivalent to being of x by itself.  

46) R2
1x =+= x: relativity to x is equivalent to x.  

47) B1
1x =+= R2

1x: being of x is equivalent to relativity to x.  
48) B1

1x =+= N1
1R1

1x: being of x is equivalent to nonbeing of relativity of x.  
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49) B1
1x =+= R1

1R1
1x: being of x is equivalent to relativity of relativity of x.  

50) B1
1x =+= R1

1N1
1x: being of x is equivalent to relativity of nonbeing of x. 

51) N1
1R1

1N1
1x =+= N1

1x: nonbeing of relativity of nonbeing of x is equivalent 
to nonbeing of x.  

52) B1
1x =+= R1

1I3
1x: being of x is equivalent to relativity of impossibility of x.  

53) R2I3
1xy =+= R2I3

1yx: (impossibility of x) relative to y is formally-axiologi- 
cally equivalent to (impossibility of y) relative to x.  

54) B1
1x =+= R1

1C1
1x: being of x is equivalent to relativity of contradictoriness 

of x. 
55) B1

1x =+= R1
1M3

1x: being of x is equivalent to relativity of matter (mate-
rialness) of x.  

56) R2M3
1xy =+= R2M3

1yx: (x’s being material) relative to y is formally-axio- 
logically equivalent to (y’s being material) relative to x.  

57) N1
1R1

1M3
1x =+= N1

1x: nonbeing of relativity of matter (materialness) of x 
is equivalent to nonbeing of x.  

58) R2M4
1xy =+= R2M4

1yx: ((measurement of x) relative to y) is formally-axi- 
ologically equivalent to ((measurement of y) relative to x).  

59) R2D6
1xy =+= R2D6

1yx: (x’s being divided) relative to y is formally-axiologi- 
cally equivalent to (y’s being divided) relative to x. 

60) B1
1x =+= R1

1M1x: being of x is equivalent to relativity of movement (change) 
of x.  

61) N1
1R1

1M1x =+= N1
1x: nonbeing of relativity of movement of x is equivalent 

to nonbeing of x. 
A remarkable subset of the set of above-listed affirmations can be modeled con-

cisely (given in a short economical form) by a significantly more general state-
ment represented by the following theorem-scheme which condense the know-
ledge.  

62) R2xy =+= R2yx: ((x) relative to y) is formally-axiologically equivalent 
to ((y) relative to x). Herein, it is worth recalling that, in the given paper, the 
symbol  (belonging to the meta-language) stands for any one-placed function, 
values of which are opposites (inversions) of values of its argument. In some re-
lation, theorem-scheme 62) is a substantial generalization of Galileo’s principle 
of relativity of locomotion. The relativity of locomotion in mechanics is a well- 
known particular case of the hitherto unknown more universal relativity prin-
ciple represented by 62) which may be called a “general law of contraposition of 
relativity”. The above-formulated hitherto unknown “principle of relativity of 
nonexistence” (see equation 3 in section 2.1 of this article) is another noteworthy 
particular case of the law of contraposition of relativity. 

Thus, the two-placed evaluation-function “relativity of x to y” and its particu-
lar (degenerate) cases, namely, “relativity of x” and “relativity to y” are indis-
pensable for making such an adequate discrete mathematical model of philoso-
phy of nature which (model) combines both the proper axiological and the prop-
er ontological aspects of heavily mathematized system of strictly universal pure a 
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priori principles of theoretical physics. By the way, the remarkable intellectual 
tendency to combine essentially the proper axiological and the proper ontologi-
cal aspects has been developing since ancient to modern times, for example, 
since Anaximander of Miletus [60] ([61] pp. 89-92) and Plotinus [69] to G.W. 
Leibniz [73] and A.A. Lovelace [1], in spite of the positivists.  

4.2. Recognizing and Exploiting a “Mole Hole” for Formal  
Logical Inferring “Is” from “Is-Good”, and for Reverse  
Formal Logical Deriving “Is-Good” from “Is”, within  
the Axiomatic Epistemology-and-Axiology Theory  
Σ+V for the Sake of Making Nontrivial Discoveries  
in Physics 

Originally, the formal logical “mole hole” deductively bridging (under some ex-
traordinary epistemic condition) the allegedly unbridgeable gap between “is” and 
“is-good” has been discovered (accidentally noticed or intentionally created—it 
does not matter) in [38]. Then, being quite recognized, the discovery (or inven-
tion) of formal-logical (deductive) “mole hole” has been systematically exploited 
on purpose in [40] [41] for philosophical grounding pure a priori knowledge of 
strictly universal principles of proper theoretical physics. Also in the present ar-
ticle, the “mole hole” has been used on purpose for axiomatic grounding the 
motion relativity principle by Galileo Galilei. According to the above-submitted 
investigation results, Galileo’s principle of relativity of motion is strictly-logically 
(deductively) grounded in the formal axiomatic epistemology-and-axiology 
theory Σ+V, by means of the above-constructed formal deductive derivation 
(from the triple of manifestly indicated and well-defined nontrivial assump-
tions).  

Along with the above-considered “mole hole” in Σ+V for formal-logical bridg-
ing such statements of “what is” and “what is good”, which are affirmations of 
vectors, there is also a “mole hole” in Σ+V for formal-logical bridging such 
judgements of “what is” and “what is good”, which have nothing to do with 
vectors. Firstly, I mean the psychologically surprising theorem-schemes (Aα ⊃ 
(α ↔ Gα)) and (Aα ⊃ (�α ↔ Gα)), which are formally-logically provable in the 
formal axiomatic theory Σ+V, along with the psychologically unexpected theo-
rem-scheme (Aα ⊃ (α ↔ �α)). Formal proofs of these psychologically odd theo-
rem-schemes are already published in [40] [41] [55] [74]. In the indicated triple 
of theorem-schemes (which are the implications), generally speaking, the con-
sequents are false, but in that very rare (extraordinary) particular case, when it is 
true that Aα, the implications are true and formally provable in Σ+V. Secondly, I 
mean the wonderful theorem-scheme (Aα ⊃ ((ti =+= tk) ↔ ([ti] ↔ [tk]))) a for-
mal-logical proof of which in the formal theory Σ (having nothing to do with 
vectors) has been published originally in [38] [40] [41]. In the above-defined 
formal axiomatic theory Σ+V, the wonderful theorem-scheme (Aα ⊃ ((ti=+=tk) 
↔ ([ti] ↔ [tk]))) is also formally provable as all the axiom-schemes and log-
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ic-inference-rules, which are necessary and sufficient for formally proving it, 
belong to Σ+V as well. 

Consequently, the following formal logical inference may be constructed in 
Σ+V. 

1) Aα ⊃ ((ti =+= tk) ↔ ([ti] ↔ [tk])): the theorem-scheme. 
2) Aα: assumption. 
3) (ti =+= tk) ↔ ([ti] ↔ [tk]): from 1 and 2 by modus ponens. 
4) (ti =+= tk) ⊃ ([ti] ↔ [tk]): from 3 by the rule of elimination of ↔.  
5) (R2M4

1xy =+= R2M4
1yx) ⊃ ([R2M4

1xy] ↔ [R2M4
1yx]): from 4, by substitu-

tion of R2M4
1xy for ti, and R2M4

1yx for tk.  
6) (R2M4

1xy =+= R2M4
1yx): premise (see equation # 58 in the above-generated 

list). 
7) ([R2M4

1xy] ↔ [R2M4
1yx]): from 5 and 6 by modus ponens.  

8) Aα, (R2M4
1xy =+= R2M4

1yx)  ([R2M4
1xy] ↔ [R2M4

1yx]): by 1-7. 
A translation of ([R2M4

1xy] ↔ [R2M4
1yx]) into the natural language of hu-

mans is the following: measuring x in relation to y is measuring y in relation to 
x. Another translation: measurement of x relative to y takes place, if and only if 
measurement of y relative to x takes place. This means that measurement is rela-
tive. And this is a statement of what is. The statement may be called “the prin-
ciple of relativity of measurement”. There is a very important fundamental anal-
ogy between this principle and Galileo’s principle of relativity of movement, as 
both evaluation-functions “measurement of x” and “movement of x” are inver-
sions of x’s value. Moreover, the above-submitted succession 1-8 can be contin-
ued as follows. 

9) (M4
1x =+= M1x) ⊃ ([M4

1x] ↔ [M1x]): from 4, by substitution of M4
1x for ti, 

and of M1x for tk.  
10) (M4

1x =+= M1x): such a premise which can be justified by comparing the 
tabular definitions of M4

1x and M1x (see Table 1 and Table 4, respectively).  
11) ([M4

1x] ↔ [M1x]): from 9 and 10 by modus ponens.  
12) Aα, (M4

1x =+= M1x) |— ([M4
1x] ↔ [M1x]): by 1-11.  

A translation of ([M4
1x] ↔ [M1x]) into the natural language of humans is the 

following: a measurement of x takes place, if and only if a change of x takes place. 
Another translation: for any x, measuring x is changing x. In other words: mea-
suring is changing the object of measuring. This is a statement of what is. The 
statement is formally-logically derived in Σ+V from the formal-axiological equa-
tion, i.e. from the statement of values, under the extraordinary epistemic condi-
tion that Aα.  

Thus, in some extraordinary sense (taking into an account not only empirical 
but also a priori knowledge), Ada Lovelace was quite right when she wrote in her 
letter to Andrew Crosse: “There is too much tendency to making separate and 
independent bundles of both the physical and the moral facts of the universe. 
Whereas, all and everything is naturally related and interconnected” [1]. Cer-
tainly, in their ordinary concrete meanings, “moral relations and values” imply 
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“human ones” which (according to the dominating worldviews of humans) do 
not exist among stones, planets, stars, and galaxies. Therefore, herein, we are to 
elevate (generalize) significantly the ordinary concrete meaning of “moral” (in 
natural human languages) to extraordinary abstract one of artificial language of 
universal formal axiology operating with abstract values having moral values of 
humans as modest particular cases of the necessarily existing formal-axiological 
side (aspect) of universe. Thus, the “mole hole” naturally connects the axiologi-
cal side (aspect) of universe with its ontological one, under the precisely defined 
extraordinary condition.  

4.3. Clarifying the Improvement of the Proposed Method and  
Explaining Why the Expectations Are Fulfilled  

Herein, to clarify the improvement of the proposed method and to explain why 
the expectations are fulfilled while other methods cannot, I am to highlight the 
following items exhibited as bullet points. 

1) The proper empirical methods (of observations and experiments) cannot 
justify perfectly (quite sufficiently) such strictly universal or necessarily universal 
(or necessarily necessary) statements of proper theoretical physics, which are 
statements of pure a priori knowledge of nature, i.e. statements of such an ex-
traordinary knowledge of it which is independent of any physical experience and 
exists before it. That is why a discussion of physical experience proper (in par-
ticular, of physical experiments) is not included into this paper. This is so be-
cause a discussion of experiments is not relevant to the theme and to the main 
goal of the article intentionally reduced completely to improving formal logical 
structure of the pure theory of nature. 

2) This explains why exactly axiomatic method has been systematically ex-
ploited in the present article, and the exploited logic is not inductive but deduc-
tive one. (Certainly, it is presumed herein that the traditional (not-mathematized) 
formal logic cannot be an effective method of/for realizing the goal of this paper, 
only the modern mathematical logic using artificial languages is an appropriate 
method for doing this).  

3) I have improved the method of constructing and investigating logically 
formalized axiomatic theories by manifest including formal-axiological aspect 
to it. The result of improvement is synthetic multimodal one. The mathematical 
logic systems having nothing to do with modalities are not suitable for the syn-
thetic goal. Even the modal logic systems dealing with only one kind of modali-
ties are not appropriate (too primitive) for it. The sufficiently improved method 
for realizing the synthesis goal implies logical uniting epistemic, axiological, 
and some other kinds of modalities in one logically formalized axiomatic 
theory.  

4) The proposed substantial improvement of the method of constructing and 
investigating logically formalized axiomatic theories has resulted in creating a 
possibility of invention (construction) of such multimodal axiomatic epistemol-
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ogy-and-axiology system Σ+V, in which there is a possibility of invention (con-
struction) of a perfectly formal deductive inference of Galileo’s relativity prin-
ciple from some nontrivial assumptions precisely defined in that multimodal 
axiomatic system.  

5) For the first time in the world professional literature, the possibility of con-
structing the formal logical inference has been realized above in the given paper, 
namely, in section 3. Results. Consequently, the main expectations and the main 
results coincide. Thus, the above-formulated principal goal of this article is ful-
filled.  

5. Conclusions  

Generally speaking, from the present article as a whole, it follows logically that 
under the extraordinary epistemic condition of a-priori-ness of knowledge, in 
the axiomatic epistemology-and-axiology system Σ+V, there is a rare possibility 
of exactly formal-logical deriving “what is” from “what is-good” (and converse-
ly), i.e. the possibility of fundamental connecting ontology and axiology, respec-
tively. It has been recognized and justified in the given article, that the impossi-
bility of formal-logical bridging the gap between “is” and “is-good” is not abso-
lute but relative. Certainly, the impossibility of logical (deductive) bridging the 
gap remains quite a universal principle for (and only for) the habitual (ordinary) 
domain of empirical knowledge, but the discovered “mole-hole” (significant ex-
clusion from the allegedly universal principle) is located within the unhabitual 
(extraordinary) realm of (and only of) pure a-priori knowledge, i.e. beyond the 
domain of empirical knowledge. However, this abstract formulation of the qua-
litatively new attitude to the universal concept of relativity is very wide (ex-
tremely general), consequently, by means of this abstract conclusion formulation 
it is not easy to maintain the key findings of the given article. Therefore, in order 
to make the conclusion section more concrete and quite clear, below I include 
the point-by-point findings of this article.  

1) A logically formalized multimodal axiomatic epistemology-and-axiology 
theory Σ+V has been exactly formulated (in artificial language) and precisely de-
fined for the first time.  

2) An original attempt of applying the formal theory Σ+V to the system of 
classical mechanics with a view of formalizing it logically has been undertaken.  

3) In the logically formalized axiomatic theory Σ+V, a hitherto unknown for-
mal logical derivation (inference) of the well-known Galileo principle of relativ-
ity of locomotion has been constructed for the first time. 

4) The nontrivial assumptions, from which Galileo’s relativity principle is 
formally logically derivable in Σ+V, are exactly formulated (in the artificial lan-
guage of Σ+V) and precisely defined for the first time.  

5) One of the three nontrivial assumptions, namely, the assumption Aα (of 
a-priori-ness of knowledge) is defined precisely (although indirectly) in Σ+V (by 
the system of its axioms and logic derivation rules) for the first time. 
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6) Also, for the first time other two of the three nontrivial assumptions, name-
ly, the couple of formal-axiological equations of two-valued algebra of formal 
axiology, which couple makes up a formal-axiological analog (model) of Gali-
leo’s principle of relativity of motion, is represented in Σ+V. In the two-valued 
algebraic system of formal axiology, this couple of formal-axiological equations 
is exactly formulated and justified by accurate computation of compositions of 
evaluation-functions relevant to physics. Combining this couple of formal-axio- 
logical equations with the epistemic assumption of a-priori-ness of knowledge 
makes up such a triple of premises from which (triple) Galileo’s relativity prin-
ciple is formally derived in Σ+V (given the appropriate physical interpretation of 
the formal theory). 

In general, the surprising formal logical derivation of Galileo’s relativity prin-
ciple (in the logically formalized multimodal axiomatic epistemology-and-axiology 
system Σ+V) means that proper philosophical foundations of proper theoretical 
physics contain not only ontological, epistemological, and formal-logical aspects, 
but also formal-axiological one, and the four aspects are necessarily connected 
somehow. Hence, inventing and investigating mathematical models of their es-
sential connections are heuristically significant for proper theoretical physics 
and, therefore, worth undertaking. Who knows, probably, deductive logic justi-
fications of some other strictly universal “mathematical principles of natural 
philosophy” also could be formally represented (modeled) in Σ+V (or success-
fully grasped as a result of its mutation). Let us wait and see.  
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