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Abstract

This brief brochure is intended to present a philosophical theory known as re-
lational materialism. We introduce the postulates and principles of the theory, ar-
ticulating its ontological and epistemological content using the language of category
theory. The identification of any existing entity is primarily characterized by its
relational, finite, and non-static nature. Furthermore, we provide a categorical con-
struction of particularities within the relational materialist onto-epistemology. Our
objective is to address and transform a specific perspective prevalent in scientific

communities into a productive network of philosophical commitments.

1 Basics of relational materialism

The relational materialism (R.M), as a philosophical standpoint, presupposes the following

postulates pertaining to existence and knowledge [1]:
i. The modes of existence are material.

ii. An existential mode is material through the presence of all other existential modes.
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iii. The existence of any entity is conditioned upon the possession of existential modes.
iv. Fach existential mode has a corresponding mode of knowledge.

v. The modes of knowledge are defined through particular actions performed on the ex-

istential modes.

The ontological and epistemological framework of RM is constructed upon these five
postulates.

The general ontology of RM neither aims to explore a fundamental substance of ex-
istence nor to define a single notion encompassing all features of existence; instead, it
characterizes entities in terms of their possible existential modes. In this respect, we refer
“being” of RM as a category called beable (B)', which can be defined as the likelihood
of materiality based on the very ontology of RM. Thus, the study of beable allows to
extract the possible set of categories and principles of existential modes.

Specifying the criteria of how an entity exists can be followed by conceptualizing the
non-existence. The violation of the postulates of RM regarding existence sets the suf-
ficient and necessary condition for identifying non-existence®: Abstracting an existential
mode from the beable B. The action of abstraction is a logical operation that severs the
coexistency of the existential mode from other modes. The abstraction of existential modes
results in the classes of the category mon-beable (N'B), which naturally belongs to the
study of immateriality.

The general epistemology of RM focuses on the general existential conditions of knowl-
edge. In the context of the fourth postulate of RM, the ontological categories of RM
are integrated within the categories of RM-epistemology, where every mode of knowledge
has a corresponding relationship with the integrated mode of existence. Consequently, the
possible set of modes of knowledge is constrained by B. We can introduce a corresponding
category of B in RM-epistemology, termed knowable (K). As B refers to the likelihood
of materiality in RM-ontology, the category K can be associated with the likelihood of
knowability in RM-epistemology. Similar to the categories of A'B, the abstraction of

the modes of knowledge provides the categories of non-knowable (NK).

IThe term “beable” was first used by J. S. Bell to describe the set of elements that may correspond to
elements of reality, to things which exist [2]. Our category B can be seen as the result of a philosophical

leverage of this term.
2A trivial statement for non-existence is the absence of all modes of the beable, i.e. empty category.



The general ontology of RM and the general epistemology of RM provide the uni-
versal modes of existence and knowledge, respectively (with the latter being a specific
form of the former). At the level of RM-ontology, we have assumed a form of mul-
tiplicity for the beable B and for the knowable K. However, neither R.M-ontology nor
R M-epistemology can address the set of possible particular modes of existence and their
corresponding modes of knowledge. Particular modes of existence are articulated with re-
spect to the modes of general ontology, thereby forming ontological subcategories. Their
existential states also have a corresponding set of modes of knowledge. Henceforth, we
refer to the categorical universe of the particular modes as the onto-epistemological
particularities of RM, labelled by P.

The inquiry into the concrete identification of each element of the modes of existence
and knowledge is an a postertori question. Their concrete ascertainability is achieved
through our practices of comprehending our environment. The practices to which we refer
are, by nature, the scientific ones, which, thus far, represent the most credible method
for explaining the nature of phenomena. One or multiple concrete modes may manifest in
any scientific practice. Consequently, we undertake an abstraction to elevate these concrete
modes to a (sub)category within RM.

In what follows, we present a concise formulation of essential features in RM, employ-
ing insights from category theory [3, 4] to elucidate the interrelations and transitions of
concepts within this philosophical framework. We utilize categories, their classes, mor-
phisms, and functors to articulate the propositions and connections in RM in terms of

the language of category theory.

2 Relational materialist onto-epistemology

R M-ontology and RM-epistemology set forth the principles of beable B and knowable K,
respectively. The fourth postulate of RM states that there is a correspondence between the
modes of existence and the modes of knowledge. We prefer to call these modes, which form
the general and particular categories of existence and knowledge, as onto-epistemological
modes.

There are three universal onto-epistemological modes in RM:
1. Relationality=TR, 2. Finitude=F, 3. Non-staticity=NS. (1)

Each of these universal modes plays a particular role of an establisher principle for both



B and its corresponding category IC. In this respect, all universal onto-epistemological
modes are labelled by B or K depending on what type of principle they specify and their
presence is due to being constituents of B and .

Relationality, finiteness, and non-staticity characterize all entities and their existential
features within this framework. Each of these modes cannot adequately qualify the beable
B in a coherent manner unless they are coexistent within B. Specifically, entities exist
through relationality; without relationality, they cannot be finite. Similarly, non-static
entities cannot be studied in the absence of relationality, as their dynamism is possible
through it. Therefore, the absence of any one of (R, F,NS) for any potential entity is
sufficient to negate the existence of that entity. In essence, absoluteness (A), infinitude
(ZF), and staticity (S) merely define the forms of non-beable N'B, which are formal
negations of R, F and NS, respectively and they do not necessarily belong to the domain
of the onto-epistemology of RM.

2.1 General ontology of RM

Consider the beable B as a category with the following collection of objects, morphisms

and related features:

1. The objects of B are given by
Ob<B) : RBJJ:Bv(NS)B7 (2)

where each onto-epistemological mode (R, F,N'S) in ob(B) is labelled by the beable

B and each can be represented as an ontologically irreducible class of B.
2. B is a discrete category, in which the morphisms of B are only the identify maps,
mB(X,X):idx, VXGOb(B) and mB(X,Y):Q, VX#Y (3)

This is to emphasize that there is no morphism that maps an object in ob(B) to any
other object in ob(B).

3. B is a self-dual category B* = B in the sense that:
ob(B*) =ob(B) and mp(X,Y)=mp(X,Y), VX,Y €ob(B), (4)

as the morphisms ob(B) of B are composed of identity maps mp(X,Y) = idx when
X =Y, otherwise it is empty.



The initial object of categories cat(NB) of non-beable N'B is the empty category @z,
which represents the absence of all universal modes and no morphisms. The other classes
of non-beable N'B are obtained by the action of a functorial lift called abstraction (A) on
the objects of B that “isolates” each object in ob(B) from B,

A :ob(B) — ob(Xyg), Xys € cat(NB), (5)
and maps between morphisms in B and Xs:
A:mp(X, X) = ma,,(AX), A(X)), VX €ob(B), (6)
where the categories Xy € cat(NB) are discrete monoids:
cat(NB): A, ZF,S. (7)

The functor A, as a logical operation, induces a mono-morphism: ob(B) — ob(Xx3)
and mg(X, X) — mu,,(A(X), A(X)), where each object in ob(B) is mapped to its nega-
tion in ob(Xxg) and each identity map idyx in mp(X, X) is mapped into the corresponding
identity map ida(x) in ma,(A(X), A(X)). Moreover, the categories of cat(N'B) are es-
sentially isomorphically equivalent:

Fa
A Py Gavsons St Xvs TXA Vve, Y Xy Yvs € cat(NB), (8)
X,y

such that the functors Fxy, Gy y are related: Gy y o Fxy = idx,, and Fry o Gyy =
idy,,s. This shows that the objects of cat(NB) are equivalent representations of the non-
existence: A = ZF = S. Therefore, the resulting action of the abstraction functor is that

the objects of B cannot be present as an existential mode within the ontological framework
of RM.

2.2 General epistemology of RM

There exists an injection (faithful) functor Izx that maps the objects of B into the objects of
the category IC, in the sense that Iz maps B to its equivalent full subcategory Iic B = g
in KC:

Ilpk, Ipk: ob(B) +— ob(Kp), (9)

where the objects ob(Kg) and the morphisms myc, (Ipxc(X), Ipc (X)) are given by
Ob(’CB) : R]CB,.F]CB, <NS)ICB and m,CB([B,C(X), [BIC(X)) = idIBIC(X) s (10)

bt



which implies that the beable B is embedded as a subcategory into the knowable /.
The subcategory g is a proper subcategory of IC. There are other class of objects in
ob(K), which are obtained by a bi-morphism byp : 0b(Kp) — ob(Kg) such that

= blCEB7 []ICEB : XICB — YICE it X=Y, VXe Ob(ICB) and VY € Ob(’CE) , (11)

where the subcategory Kg is the complement category of Kp and the objects of ob(Kg)
are denoted as

ob(Kg) : Ricgs Frg, NS)k, - (12)

The morphism by, is an operation, which engenders an ontological mode of beable
B as an epistemological mode of knowable K. Specifically, b,z functions by forgetting
the object Xy, as in ob(Kp) and reassigning it as an object in ob(Kg), while retaining
its universal onto-epistemological mode X. Consequently, each mode of B has a distinct
corresponding mode in K. It should be noted that by,s is not an isomorphism, as an
inverse of by,p is not required. This is due to the postulated non-equivalence between

existential modes and modes of knowledge.

There exists another class of morphisms in the subcategory Kg: fX,CEy,CE : Xk = Yy
and gx vie, © Yiu = Xiow s V Xk, Yio € 0b(Kg) such that
fX/cE,Y/cE © OXxp Yy = idchE and IXip Yiey, © incEyylcE = idY;cE ) (13)

where the isomorphisms fX;cE,Y;cE and g Xicp Yy indicate that any mode of Kg implies the
existence of all other modes of Kg: Ric, = Fip, = (NS, -

The categories cat(NK) of non-knowable (N'K) arise from the action of the abstraction
functor a on the objects and morphisms in Kg, analogous to the formation of non-beable
NB. Indeed, there exists a full and faithful functor Fyp yx that induces an isomorphism
between the categories Xyp € cat(NB) and Xyx € cat(NK): Xyp = Xy, including
Py = Dap. Categorically, there is no distinction between references to the non-knowable

and non-beable.

2.3 Universal set of onto-epistemology of RM

Now, let us define a master set (or master topology) Sra as the power set p(U, Sa) of the
union of the sets of all objects in B, Kr and N'B:

SrM ::p(USa) ={{--, 2} | Va; € Sgor Va; € Sk, or Va; € Syg}, (14)
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where the sets Si, Sk, and Sy are:
S ={Rs, F5, NS)s}, Sk = {Rkp, Fnr NS)kpt Swvs={A F,NS}.  (15)

The universal set Uzrnq of the onto-epistemology of RM, which constitutes the exis-
tential domain of RM and represents the coexistence of the universal modes, is realized
as the non-empty subset Ugyq C Sp X Sk, C Sram satisfying the uniformity of each pair

of universal modes of existence and knowledge as its element:

Urpm = U SX” SXZ- = {XB7XICE}i7 VXp € S and VXICE € S/CE, (16)

which is indeed covered by the subsets Sy C Uga associated with each of the universal
onto-epistemological modes X : R, F, NS. The fact that the elements of the disjoint
subsets Sy belong to the same kind is due to the ontological irreducibility of universal
onto-epistemological modes that there exists no functors between the universal subsets
{Sx} associated to each universal mode, except the presence of morphism between the
elements of each Sx. Conversely, the complement of Ug, refers to the irrelevant and
non-existential domain of RM. Overall, the universal set Ur ¢ will function as organizing

center within the space of sets of onto-epistemological particularities in RM.

2.4 Onto-epistemological particularities in RM

Let P; be a category in the indexed family {P;},c; of onto-epistemological particularities
P, where J C Z" is a bounded (not closed) index set providing a specific enumeration of
P. The ontological (B) and epistemological (K) contents of P;, denoted by Pp ; and Px ;,
are designated by a secondary index set A € {B,K}.

The ontological subcategory Pg ; is defined via an injection functor Izp, that maps the
objects of B into the objects of the category Pg ;, such that Ipp, maps B to its equivalent
full subcategory Ip,B in Ppg ;:

= [Bpj, IBpj : Ob(B) — Ob(]ij) (17)
such that for all X € ob(B), we have the following morphisms in the subcategory I'p,B:
mpyg ; ([Bpj (X)v IBPJ' (X)) = idIBPj (X) - (18)

Therefore, the particularity Pp; can be considered a particular beable, as the universal

modes of B are embedded into Pg ;:

Ob([ij)Z RPB,;‘? ‘FPB,J'? (NS)PB,]" (19)
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The subcategory Ip, B is a proper subcategory of Pp ;. There exists another class of

objects in ob(Pp ), which are obtained by a attaching epi-morphism ap, ; such that
ap;: Xy, 7 Yixp, }» ¥ Xy, € ob(Ip,B) and Yix,, } € ob(Pg)), (20)

i.e., each object in ob(Ip,BB) is mapped to every object in ob(Pg ;) that is not an object of
Ip,B. The objects obtained by ap, ; form a discrete subcategory, denoted by 77[(;3, where
the only morphisms between its objects are identity maps. The morphism ap, ; operates by
assigning a multiplicity to each element Y7 Xpy,} € ob(Pl(;;). In other words, every Y Xpg ;)
of 771(;; is essentially attached with the (isomorphically equivalent) universal modes { X5}
of B.

The ontological content of the particularity P; corresponds to the epistemological
content Px ; through the injection functor Ip, p... This functor embeds all objects
Yixp, ) € ob(Pl(;;-) into a full subcategory P,(Cas)’j of Px ;. The objects in P,(Cas)ﬁj of P,
which are isomorphically equivalent to the objects ob(Pl(;g), are then mapped by a bimor-
phism bp, p, P,(Ca;j — P,(Caé’j. Similar to biys, the morphism bp,_p, .~ reassociates any
object X as in ob(P,(CCZJ) as an object in ob(P,(Ca}z’j), while preserving its association wtih
the onto-epistemological particularity P;.

The formation of the objects in the subcategory P,(Caé,j is equally well-defined by intro-
ducing an injection functor i p;, which embeds the subcategory Kg as a full subcategory
Ip,Kg in Py ;. This is followed by the application of the attaching epimorphism ap,_ . to
finally establish the subcategory P,(CQE)J.

The coexistence of onto-epistemological particularities is formulated through a set Sp,

for each onto-epistemological particularity P;:
S’Pj = (U SY'B) U URM7 SYB = {Y{X’I?BJ}?Y{X’P;CEJ}}ﬁ (21)
B

such that the universal set Ur (, a subset of Sp,, is to provide universal modes of existence
and knowledge within Sp,.
Consequently, the space of onto-epistemological sets in RM is to be characterized by

the union of all particular sets Sp, and their common subset Uga:
Spe = U Sp,, Urmi =) Sp, . (22)
J J

Let us list the onto-epistemological particularities with assigned (ontological /epistemological)

(+/+) units and some of their associated objects:

8



i. Interactibility (Effect/Phenomenon): Locality, Agency, Manifestibility, etc.

ii. Transformability (Process/Transition): Reversibility/Irreversibility, Symmetry/Asymmetry,

etc.
ili. Structurability (Structure/System): Regularity, Articularity, Stratification, etc.
iv. Scale-dependency (Base/Measure): Irreducibility, Boundaries, Measurability, etc.

v. Contextuality (Information/Perspective): Indexicality, Commensurability, Frag-

mentability, etc.
vi. Actuality: (Act/State): Eventuality, Potentiality, Observability, etc.

vii. Contingency: (Relata/Probability): Indeterminancy, Causality, Predictibility, etc.

A diagrammatic representation of relational materialism is presented in Fig. 1.

3 Conclusion

Relational materialism is a philosophical perspective aimed at establishing primary prin-
ciples and concepts pertinent to both existence and knowledge. The modes of existence
and knowledge function as characterizations of the probable ways entities can exist or be
known. These modes are categorized into universal and particular ontological modes, each
with a corresponding epistemological mode. The materiality of these onto-epistemological
modes is contingent upon their coexistential nature. The identification of these modes
is not a priori; rather, they are derived from our experiences and practices, which are
consolidated throughout the scientific journey.

We propose an open and dynamical framework wherein neither universals nor partic-
ularities are fixed permanently. Instead, the list of modes can be extended, universal and
particular modes can be interchanged, or some modes may be eliminated, depending on
our evolving capacity to comprehend the reality around us. Below is a list of references,

which, though likely incomplete, have served as sources of inspiration and enrichment.



Relational Materialism
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Figure 1: Onto-epistemology of RM.
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