DOI 10.12851/EESJ201606 CO6ART02

Valeriy V. lvanov,

ScD, associate professor,

South-Russian state polytechnic university n.a. Platov MI (NPI),
J-SC «SDTU «ORION», Novocherkassk

Key words: modular structure, hyper-spatial formalism method, hyper-cell, topology of cell,
symmetric sections, polytopes of 4D space.

Annotation —The possibilities of hyper-spatial formalism method to identify likely features of
cell geometry of the modular 3D structures were discussed. The ways to define the image 4D
structure into 3D space and define of its basic topology were considered.

It is well-know the crystal chemical phenomenon characterized by certain relationships between
various structural types of substances (1). Some of these phenomena are corresponds to real
physical-chemical processes. However, the facts of manifestations of any crystal chemical
anomalies and geometric topology of the structures or their specific structural elements are
cannot always to explain by any particular physical-chemical process, which linked this
anomalous structure with its probable structural "relative”. Examples included the incidents of
abnormal hyper-co-ordinations of atoms (2), an abnormally high or low atomic density in the
fragments 3D structures with dimensionality of fewer than three (3, 4) and in local areas of
modular structures, into possible quasi-crystal fragments of 3D structures, anomalous aperiodic
and quasi-crystal states of 3D structures (5 - 7).

The problem decision of determining the probable relationship of the geometric properties of
certain 3D structures with similar geometric properties of 4D structures, as well as the possible
quantitative and qualitative impact of the kind of structural additions hyper-space 3D structures
on some physical-chemical properties of their representatives, may be based on the solution of
the following two groups of the task by hyper-spatial formalism method (8 — 17).

Tasks of the first group: 1) definition of probable hyper-cells of the 4D structures, if its 3D
cross-sections and sweep of 3D "surface” are corresponds to specified 3D structure, 2)
identification of the probable structural "sequels™ of the specified cell 3D structures in a further
dimension of hyperspace.

Tasks of the second group: 1) definition of probable cell of the 3D structures, which corresponds
to specified symmetric cross-section of hyper-cell of 4D structure and the specified symmetric
scan of its 3D "surface", 2) other pertinent definition of symmetric sections of lesser dimension
and identification of the cells of 3D structures, which continued in an additional spatial
dimension leads to formation of hyper-cells of 4D structure.

The relevance of the decision of these problems was conditioned by the next: 1) definition of
topological characteristics of nD and (n-1)D-structures with a view to identifying regularities



of their changes from nD structure to ((n-1) D structure, 2) the establishment of a new genetic
link between 3D structures that have the same "continue™ in the hyperspace dimension, and
between 4D structures entities that derive from the same 3D structure, 3) define the role of
possible structural synergism in the manifestation of qualitatively identical properties of 3D
structures with the same "sequels” in the hyperspace dimension, and of qualitatively different
properties of 4D entities that derive from the same 3D structure, 4) the formation of synergic
model describing changing certain properties of 3D structures while taking into account the
measurement and interpretation of role of the hyperspace dimension into possible structural
synergism, 5) development of the conditions predictive model of 3D structures formation of
inorganic substances with a necessary of manifestations level of the physical and chemical
properties.

Consider the following ways to define image 4D structure in 3D space and define of its basic
topological characteristics (the number and configurations of structural elements with smaller
dimensions and their local topology, symmetric presentation of the structure and its possible
topological derivative (8-17)). There are: 1) image recovery of the hyper-cell 4D structure
enough its projective space images in smaller spatial dimensions, or symmetric flattening its
3D "surface" into 3D space, 2) getting the integrated image of hyper-cell 4D structure to end
its series of symmetric sections, or sections of its sweep.

To implement these methods shall follow the following assumptions.

Assumption 1. If there is an image (an image) of the hyper-cell of 4D structure into 2D space,
then it matches at least one of its high symmetric projections to the 3D space and one high
symmetric scan its 3D "surface™ in 3D space.

In connection with this assumption onto high symmetric projective image and symmetric
derived from sweep of the hyper-cell of 4D structure into 3D space can be obtained from one
and only one 4D structure with the corresponding topological characteristics.

Assumption 2. For any hyper-cell of 4D structure is exist the (5-i) different kinds of symmetric
(4-1)(D) sections and (4-i) different kinds of symmetric (3-i)(D) sections sweep its 3D "surface”,
where i < 3.

In this case, images (4-i)(D) sections sweep "surface" of the 4D structure can be uniquely
identified the prototype — the symmetrical scan "surface" in 3D space, and by images (5-i)
different kinds of symmetric cross-sections can be restored the corresponding prototype — the
image of the 4D structure.

It is necessary to note, the descriptions of the possible structural states of crystalline and nano-
dimensional objects their site and size-distributions on the surface and into volume of composite
coatings with anti-friction properties (18-20) and the forecasting of these coatings with
necessary properties (21) were made largely by hyper-spatial formalism method, too.

References:

1. Urusov VS. Theoretical crystal chemistry. Moscow, 1987; 276.

2. Ferraris G, Makovicky E, Merlino S. Crystallography of modular structures: 1UC
Oxford Science Publications, 2008; 370.

3. Lord EE, Mackay AL, Ranganatan C. New geometry for novel materials. Moscow,
2010; 264.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ola J, Prakash GKS, Williams RE, Field, LD, Wade K. Carbon hyper-co-ordination
Chemistry. Moscow, 1990; 336.

Ivanov VV, Talanov VM. Modular building of the nanostructures: Informational codes
and combinatorial design: Nanosystems: Physics, Chemistry, Mathematics, 2010, 7.1,
Nel; 72-107.

Ivanov VV, Talanov VM, Gusarov VV. Information and structure in nano world:
Modular design of two-dimensional nanostructures and fractal lattices: Nanosystems:
Physics, Chemistry, Mathematics, 2011, 7.2, Ne 3, 121-134.

Ivanov VV. Combinatorial Modeling of the Probable Structures of Inorganic
Substances. Rostov-on-Don, 2003; 204.

Ivanov VV, Talanov VM. Splitting and structured of the space, the description of the
modular crystal formation process.: Successes of Modern Natural Science, 2012, Ne§;
15-71.

Ivanov VV, Talanov VM. Splitting of the structured 3D space for modular cell and
simulation of non-degenerate modular structures: Successes of Modern Natural
Science, 2012, Nel0; 78-80.

Ivanov VV, Talanov VM. Forming of the structural module for a modular design into
3D space: Successes of Modern Natural Science, 2012, Ne9; 74-17.

Ivanov VV, Talanov VM. Obtaining of the probable modular cells of structures crystals
of Simplex of the 4D space: Successes of Modern Natural Science, 2013, Ne.6; 61-63.
Ivanov VV, Talanov VM. Obtaining of the probable modular cells of structures crystals
of semi-right polytopes of 4D space with one inside the pinnacle of their symmetrical
projective 3D images: Successes of Modern Natural Science, 2013, Ne.7; 78-81.
Ivanov VV, Talanov VM. Obtaining of the probable modular cells of crystal structures
from Hypercube of 4D space: Successes of Modern Natural Science, 2013, No.6; 64-67.
Ivanov VV, Talanov VM. Obtaining of the probable modular cells of the crystal
structures of polytopes of the 4D space with number of cells not more than sixteen:
Successes of Modern Natural Science, 2013, Ne.6; 68-72.

Ivanov VV, Talanov VM. The identification methods of the image of hypercubic P-cell
4D structure and the valid topological transformation of its shells the most symmetrical
3D projections: Successes of Modern Natural Science, 2013, Ne.12; 49-53.

Ivanov VV, Talanov VM. Probable manifestations mechanisms of the hyper-cubic P-
cells into cellular space of lesser dimension: Successes of Modern Natural Science,
2013, Ne.12; 53-56.

Ivanov VV, Talanov VM. Possible options for the manifestations of structural
peculiarities of the 3D P-cells into 2D square net: Successes of Modern Natural Science,
2013, Ne.12; 56-60.

Ivanov VV. The possible States of the distribution of the modular structures of
crystalline, nano-dimensional and fractal objects into volume of anti-frictional
composite materials: Modern High Technologies, 2015, Ne 5; 16-19.

Ivanov VV. Description of the possible structural states of crystalline and nano-
dimensional objects and variants for the nature of their site and size-distributions on
the surface of composite material or coating through friction and wear: Modern High
Technologies, 2015, Ne 7; 30-33.

Ivanov VV. The possible States of a modular structures of crystalline, nano-dimensional
and fractal objects onto surface of anti-frictional composite coatings: Modern High
Technologies, 2015, Ne 8, 24-217.

Ivanov VV. Methodological basis for predicting the inorganic materials with required
properties: Successes of Modern Natural Science, 2015, Ne 11; 35-43.



	Identification of the Probable Geometric Peculiarities of the Modular 3D Structures by Hyperspatual Formalism Method

