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Abstract. Algebras of distributions of binary isolating and semi-isolating formulas are
objects that are derived for a given theory, and they specify the relations between binary
formulas of the theory. These algebras are useful for classifying theories and determining
which algebras correspond to which theories. In the paper, we discuss algebras of binary
formulas for strong products and provide Cayley tables for these algebras. On the basis
of constructed tables we formulate a theorem describing all algebras of distributions of
binary formulas for the theories of strong multiplications of regular polygons on an edge.
In addition, we shows that these algebras can be absorbed by simplex algebras, which
simplify the study of that theory and connect it with other algebraic structures. This
concept is a useful tool for understanding the relationships between binary formulas of a
theory.
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Hayunasa crarnsa

A nrebpbl OMHAPHBIX U30JIUPYIOMUX (POPMYJT AJs Teopuii
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Awnnoranusi. PaccmarpuBarorcst anrebpbl GUHAPHBIX (DOPMYJT ISl CUJIBHBIX IPOU3BEIe-
HUIl U npuBoAaTcs Tabmunbl Kanmm s stux anaredbp. Ha ocHOBe MOCTpOEHHBIX TabJIUIL
dopMmyIupyeTcs TeopeMa, OMUCHIBAOIIAs BCe ajaredpbl pacmpemeseHuii OmHapHBIX (HOp-
MYyJI JIJIsI TEOPUIl CUJIbHBIX YMHOXKEHUI IPAaBUJIbHBIX MHOIOYIOJILHUKOB Ha pebpo. Kpome
TOrO, TOKA3aHO, YTO 3TU AJTreOPBI MOTYT OBITH MOTJIOIIEHBI CUMILIEKC-aIredbpamu, 9To
VIIPOIAET M3y4UeHHe 3TOI TEOPUH U CBSI3BIBAET €€ C JPYTUMHU AJre0panvdecKUMU CTPYK-
TypaMu. DTa KOHIEIIIHs ABJIFAETCS TOJe3HBIM HHCTPYMEHTOM JIJIsl [IOHUMAHUS OTHOIIEHUIA
MeXK Ty OMHAPHBIMU (DOPMY/IaMU JAHHON TEOPHH.

KuarouesBsbie cioBa: anrebpa OMHAPHBIX U30JIUPYIOMIIX (POPMYJI, CUJILHOE TTPOU3BEIEHNUE,
Teopusi MoJiesieit, Tadauibl Ko
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1. Introduction

The present paper continues the study of algebras of distributions of
binary isolation formulas [1-3;8;9; 11]. These algebras were described
for theories of unars, Cartesian products of graphs, Archimedean bodies,
polygonometric theories and some generalizations of them for semi-isolating
formulas [4;5;10]. Algebras of binary isolating formulas serve as derived
objects for these theories and reflect binary relationships between types and
realizations. The general properties of these algebras are explored in [§],
which characterizes a class of such algebras.

The paper provides multiplication tables for various examples and exam-
ines the interaction between these algebras and the structures of the initial
theories. Describing the algebras for binary isolating formulas allows for
the classification of theories in this class through derived algebraic objects.
This paper proposes such a classification for structures of strong products
of graphs bounded by sets of realizations of fixed type, with the theorem
1 showing the absorption of algebras by simplex algebras. These algebras
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can help in reconstructing the binary structure of a given 1-type to some
extent.

2. Algebras of binary isolating formulas for strong product
theories

Definition 1. [6] The strong product GRK H of graphs G and H is a graph
such that the vertex set of GX H is the Cartesian product V(G) x V(H);
and distinct vertices (u,u’) and (v,v’) are adjacent in G X H if and only if:

u = v and v’ is adjacent to v/, or v/ = v' and u is adjacent to v, or u is
adjacent to v and v’ is adjacent to v’.

The algebras for the strong product of graphs of edge to edge H X H
and for the strong product of graphs of triangle and edge T'X H will have
the same set of labels p, () = {0,1} and their tables will be the same:

0 1
0] {0y | {1}
1| {1} | {0,1}

Remark 1. It follows from the definition of strong products of graphs
that such products of algebra for segment and regular polygons, give the
presence of simplexes in graphs starting from multiplications of the form
HXH.

By strong product of the graph square and edge Q X H we obtain two
identical algebras with a set of labels p,(,) = {0,1,2}, which is given by
the following table:

0 1 2
o] fop| {1 {2}

1] {1} ]{0,1,2} | {0,1,2}
2 | {2} | {0,1,2} | {0,1,2}

Algebra for the strong product of graphs of a pentagon and an edge
PX H, with the set of labels p,y = {0,1,2} is given by the following
table:

0 1 2
0] {0y | {1} {2}

1] {1} | {0.1,2} | {0,1,2}
2 | {2} | {0,1,2} | {0,1,2}
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The number of labels directly depends on the diameter of the graph and
if diameters of graphs obtained from strong products of n-gonals on an
edge coincide, then the algebras of the binary isolation formulas for these
products will be isomorphic.

The following algebras for strong products of an edge on a hexagon
QX H and an edge on a heptagon Hp X H have the same set of labels
Pup) = 10,1,2,3} and will be set by an algebra isomorphic to the algebra
PXH.

Let us denote by HH a graph of two consecutive edges and call it a
double edge. The algebra of binary isolating formulas for HH will have a
Cayley table:

0 1 2
0] {0} {1} 2}

1| {1} | {0,1,2} | {0,1,2}
2 [ {2} | {0,1,2} | {0,1,2}

Algebra for the strong product of graphs edge to double edge H X HH,
with the set of labels p,,y = {0,1,2} is given by the following table:

0 1 2
0] {0} {1} 2}

1| {1} | {0,1,2} | {0,1,2}
2 [ {2} | {0,1,2} | {0,1,2}

Algebra for the strong product of graphs of a triangle and an double edge
TX HH, with the set of labels p,(, = {0,1,2} is given by the following
table:

0 1 2
0] {0y | {1} {2}
1| {1} | {0,1,2} | {0,1,2}
2 | {2} | {0,1,2} | {0,1,2}

Algebra for the strong product of graphs of a pentagon and an double
edge P X HH and of the graph square and double edge Q X H H, with the
set of labels p,(,) = {0, 1,2} is given by the following table:

0 1 2
0] {0y | {1} {2}

1] {1} | {0.1,2} | {0,1,2}
2 | {2} | {0,1,2} | {0,1,2}
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By analogy with the double edge HH let us introduce a triple edge
graph.

The algebra for the strong product of the triangle the triple edge graph
T X HHH, with the set of labels p, () = {0, 1,2, 3} is given by the following

table:

0 1 2 3
0] {0} {1} {2} (3}

1] {1} ] {0,1,2} |{0,1,2,3} | {0,1,2,3}
2| {2} | {0,1,2,3} | {0,1,2,3} | {0,1,2,3}
3] {3} ]{0,1,2,3} | {0,1,2,3} | {0,1,2,3}

By strong product of the graph square and the triple edge Q X HH H we
obtain two identical algebras with a set of labels p,,y = {0,1,2,3}, which

is given by the following table:

0 1 2 3
0] {0} {1} {2} (3}

1] {1} ] {0,1,2} |{0,1,2,3} | {0,1,2,3}
2 [ {2} | {0,1,2,3} | {0,1,2,3} | {0,1,2,3}
3] {3} ]{0,1,2,3} | {0,1,2,3} | {0,1,2,3}

By strong product of the graph heptagon and the triple edge HpX HHH
we obtain two identical algebras with a set of labels p,,) = {0,1,2,3},
which is given by the following table:

0 1 2 3
0] {0} {1} {2} (3}

1] {1} ] {0,1,2} |{0,1,2,3} | {0,1,2,3}
2| {2} | {0,1,2,3} | {0,1,2,3} | {0,1,2,3}
3] {3} ]{0,1,2,3} | {0,1,2,3} | {0,1,2,3}

Definition 2. Simplex or n-dimensional tetrahedron (from the latin sim-
plex) is a geometric figure that is a n-dimensional generalization triangle.
In the simplest case, the simplex is a triangle.

Algebras for simplex theory [2] will be denoted by &4, where d is the
diameter of the graph.

We see that the previous algebras with the same graph diameters are
isomorphic. So in the case of strong multiplications of an edge, double or
triple edge on an n-gon, where algebras with the same diameter of graph
were isomorphic, we can state the following;:

WsBectus pkyTcKOro rocy1apcTBEHHOTO YHUBEPCUTETA.
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Theorem 1. If the strong product for m-gon and chain contains a sim-
plex and has diameter d, then the algebra of binary isolation formulas of
this product will coincide with the algebra of binary isolation formulas for
simplexes G.

3. Conclusion

As seen from Theorem 1, if at strong multiplication of graphs by regular
n-gon, a simplex appears, then this simplex will absorb the whole algebra.
It is also noticed that at strong multiplication of graphs the algebras will
be isomorphic if the diameters of obtained graphs are equal.
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