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Abstract

Purpose: This article presents a mathematical model and a new way of unified information processing.
Methods: Three-dimensional associative-logical synthesis. Results: Obtained a new experimental data.
Discussion: The present invention can be used in the following directions: 1) in epistemology, the basis for a
more effective and purposeful scientific search in all branches of science; 2) in psychology and pedagogy -
the basis for a more effective and universal thinking of man in almost all sections of science;
3) in electronics and computer science - the basis for the creation of artificial intelligence systems and
high-quality systems for speech and images recognition, provided that are created the chips in which the
storage elements are interconnected in three dimensions; 4) in the aerospace and robotics sectors - the
possibility of developing a new, more advanced autopilot systems, capable of working according to the
principles of the neural network of biological objects.

Keywords: analysis and synthesis of information; artificial genius; genius; neural network; three-
dimensional associative-logical structure; neuroelectronics; neurocybernetics; philosophy; psychology;
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The first analogue of the proposed method

1. Introduction

The brain of man is the highest achievement of
earthly evolution. The scientific work of the scientist
is an example of the most complex and high-tech use
of the structures of the brain as a tool of thinking.
The uniqueness of the brain and the psyche of the
scientist is the ability to display the elements of
objective reality in the mind as objects of research
and logical connections between them, to analyze
and synthesize the information received, and using
this knowledge to influence the course of events in
that part of reality, with which these research objects
are connected [1].

(approach, device) is the visual models of linear
logic chains of information - thinking using such
models allows to making the small conclusions and
inventions of the applied value. The second
analogue of the proposed device is the visual models
of the logical systems, branched in two dimensions -
thinking using such models allows for the synthesis
of information within a more or less known part of
science, but if the part of the studied objects of
research is at the junction of various specialties or
sciences, or outside of the known part of science,
such a system of thinking becomes insufficiently
effective for the completion of an unknown part of
science [2].
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Sometimes among the representatives of our
civilization there are scientists who are able to think
equally effectively in all areas of science, scientists
are able to build a new scientific sections, working
on the joints between several related sciences and
beyond the limits of the known sciences. Such
scientists in the course of their life make complex
inventions, difficult scientific conclusions and
sometimes scientific discoveries, but they do not
fully understand how they all do it [3].

How does the brain and psyche of the genius
function? What is a algorithm of thinking of a
ingenious scientist is a different from that of an
ordinary person? As usual, the average person learn
to think also effectively as geniuses think and at the
same time do not damage your psyche? How to
create an artificial intelligence that does not yield to
the intelligence of the most famous geniuses of our
civilization according to our abilities? How to "put
on the conveyor" the process of invention and the
pursuit of scientific discoveries, and to make such a
unique and mysterious phenomenon as genius,
commonplace and accessible to every person from
an early childhood, when the first "why" and " as" is
born in the child's brain for the first time?

No one today is able to answer these questions,
but the key to understanding these issues is the
human brain itself, the only tool for thinking today
that can address such issues.

2. Analysis of the latest research and publications

According to psychology and neurophysiology
thinking process in humans occurs in the neural
networks of the brain. According neyrohistology -
the human brain consists of different neurons with
many synaptic connections, branching out in all
directions, thus creating a three-dimensional neural
network, in which implemented following the
interaction of neurons - convergence (convergence
of the axons of many neurons in a one neuron - the
basis for the logic synthesis of information) and
divergence (divergence of the processes of one
neuron to contact with multiple neurons - the basis
for the logical analysis of information). Thus in
terms of anatomy, histology, physiology and
biochemistry there is no significant difference
between the brain of the human of scientist labor and
the brain of the human physical labor, the only
difference in the number of synaptic connections
formed in the neural networks of the brain structures

[4].

3. Research tasks

To develop a mathematical model and a new
approach (method, device) for unified processing of
information displayed in the form of a three-
dimensional associative-logical structure that will
simulate the basic processes of thinking of the brain
of the scientist beyond the limits of the real brain
using three-dimensional models.

4. The solution of the problem.

The device (method) for the unified processing
of information displayed in the form of a
three-dimensional associative-logical
structure, which is one of the types of visual
means of studying and processing scientific
information, is a network of connecting rods of
balls, so that the whole network is composed
of the many tetrahedrons, while the balls (the
angles of the tetrahedrons) simulate the objects
of research, and the rods (the faces of the
tetrahedrons) are the logical connections
between them, with each logical link
quantified by the corresponding mathematician
formula that creates a three-dimensional model
of visual associative and logical card of slice
of science within which are located the
interest objects of research [10].

According to this design, obtained a
Ukrainian patent for a utility model on
10.10.2008 [10], which partially confirms the
scientific novelty and patent purity of this
development.

Posttraumatic generalization
of the infectious process

{0)
IO
Subarachnoid -~ / , Angina
hemorrhage C:’ v Ly O
Meningitisy, /7
. 30% (i /1
Positive  20%,; 7 e v 205 | Heightened
: a7 A 20% )
meningeal (3 ‘f_;_ gl | body
symptoms  * < 15%  30% /‘* !| temperature
/ 0% . 15%
¢ . & ) %l
"'\':_ — \1 g J; )
Presence of blood = =
in the cerebrospinal ~ Headache A isoreuditigat
fluid
Fig.1.

Fig. 1 shows a device and method for unified
processing of information displayed in the form of a
three-dimensional associative logic structure (a
fragment of 8 tetrahedrons), and also shows the use
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of the present invention in neurology for the
diagnosis of a clinical diagnosis, where the
symptoms of the disease are related to logical
diagnoses by the logical links and quantified by the
percentage of the relationship between them,
namely: 1 — the presence of blood in the liquor;
2 — headache; 3 — sore throat; 4 — positive
meningeal symptoms; 5 — elevated body
temperature; 6 — meningitis; 7 — subarachnoidal
hemorrhage; 8 — angina; 9 — post—traumatic
generalization of the infectious process.
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Fig.2, Fig.3, Fig.4, Fig.5 show separate
fragments of philosophy, physics, pathological
physiology and general biology modeled using
this approach (method, device).

The device (method, approach) for the
unified processing of information represented
in the form of a three-dimensional associative-
logical structure consists of metal rods of the
same length (15 cm), interconnected with
plasticine balls in a network, the structural
unit of which is a tetrahedron (see Fig. 1).

Device and method for uniform processing
of information displayed in the form of three-
dimensional associative logical structure is
implemented as follows: Stage 1 - construction
of three-dimensional associative logical card
of the slice of science where are the research
objects of interest (material substrate such
cards is a network of rods interconnected by
plasticine balloons), using all known research
facilities and logical connections between
them that are in this segment of science, so
that would be the closest of interconnected
objects of research were directly related to
logical constraints (the object of research and
logical tie-adjacent (closest) the object of

research in all areas of the three-dimensional
structure). Stage 2 — mathematical
(quantitative) clarification of the existing
logical connections using mathematical
formulas or quantitative indicators of the
relationship between neighboring objects of
research. Stage 3 — using fragments
constructed logical structure for applications
performing operations analysis and synthesis
of information within previously constructed
piece of three-dimensional associative and
logical system.

Thus all the information concerning the
objective reality is firstly decomposed into
discrete elements (objects of research and
logical connections between them), all of these
elements are located in a three-dimensional
associative-logical system whose geometric
unit is a tetrahedron, so that the objects of
research are located at the angles of the
tetrahedron and the logical connections
between them are arranged along the lines
connecting the angles of the tetrahedron, with
each  logical connection  quantitatively
specified by the corresponding mathematical
formula - thus constructing a "three-
dimensional associative-logical map" of a
piece of science within which are the objects
of interest; further, through analysis and
synthesis of information, unfinished logical
connections connecting unidentified research
objects with already well-known, while the
more logical connections with the subject of
study we are aware of, the greater our ability
to use this research object.

5. Results and discussion

The present invention relates to neuro-
electronics and neuro-cybernetics and can be
used in the following directions: 1) in
epistemology, the basis for a more effective
and purposeful scientific search in virtually all
branches of science, even in the most complex
and secretive sections thereof, as according to
the aforementioned system, all science - have a
common structure, are parts of a unified
informational associative-logical structure, and
differ only in research objects and logical links
between them, filling corners and faces of the
tetraedrons above information network [1];
2) in psychology and pedagogy - the basis for
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a more effective and universal thinking of
human in almost all sections of science,
regardless of the specialty and profession of
this person, which makes such a rare
phenomenon as genius easily accessible to
anyone capable of mastering the technology of
the use of this invention (the approach, device)
[3]; 3) in electronics and computer science -
the basis for the creation of systems of
artificial intelligence and high-quality speech
and images recognition systems, provided that
the chips are created in which the storage
elements are interconnected in  three
dimensions, such as the objects of research of
the aforementioned information structure
interconnected by the logical connections
[5,6,7,9]; 4) in the aerospace and robotics
sectors - the possibility of developing more
advanced systems of autopilot, able to operate
according to the principles of neural networks
of biological objects[5,8,11,12,13].

In medicine [4], this approach (method) is
implemented as follows (see figure 1): after
detecting the symptoms of the disease and the
degree of their severity, the synthesis
determines the disease with which the greatest
number of symptoms with the highest degree
of interconnection is associated (ie the
maximum percentage of the presence of the
disease in the presence of a specific symptom).
For example, the patient has headache 2 with
20%  severity and positive meningeal
symptoms 4 by 60% expressiveness. In
synthesis of these symptoms, two probable
diagnoses can be obtained: meningitis 6 and
subarachnoidal hemorrhage 7. Using the
percentage of the relationship between the
specific symptoms and the specific diseases,
one can determine the probability of each
possible in this case, for this it is necessary to
multiply the percentage of the expressiveness
of the specific symptom on the percentage of
its interconnection together with a specific
disease and make a percentage of probability
of symptoms associated with one disease.

For example, in our case, headache of 20%
expressiveness (0.2) is multiplied by the
percentage of the relationship with meningitis
25% (0.25) = 5% or 0.05. Positive meningeal
symptoms are 60% expressiveness (0.6)
multiplied by the percentage of the
relationship with meningitis 60% (0.6) = 36%

or 0.36. We add up these two values and get
the probability of meningitis in this case,
namely 5% + 36% = 41%.

In the same way, we determine the
probability of subarachnoidal hemorrhage in
this case, namely, the headache of 20%
expressiveness (0.2) is multiplied by the
percentage of the relationship with the
subarachnoidal hemorrhage of 5% (0.05) = 1%
or 0.01. Positive meningeal symptoms at 60%
expressiveness (0.6) are multiplied by the
percentage  of the  relationship  with
subarachnoidal hemorrhage of 30% (0.3) =
18% or 0.18. We add up these two values and
get the probability of subarachnoidal
hemorrhage in this case, namely 1% + 18% =
=19%.

Thus, in this case, in this case the
probability of meningitis is 41%, and the
probability of subarachnoidal hemorrhage is
19%, which allows us to plan treatment that is
more aimed at meningitis.

Fig.2, Fig.3, Fig.4, Fig.5 show separate
fragments of philosophy, physics, pathological
physiology and general biology. We see that
despite the fact that all of these are different
scientific sections, but from the standpoint of
the present invention, they all have a common
structure, common principles of construction
and use, as if certain "fragments" of a unified
"scientific crystal" or as it was called earlier
scientists of the past — of the "philosophical
stone", which includes well-organized all
known and unknown knowledge.

6. Conclusions

The developed new approach (method, device) and the
mathematical model provide the following new
possibilities:

- the possibility of more effective and purposeful
scientific research in practically all branches of
science, even in the most complex and secret sections
of it, and most importantly, it is a way for more
effective use of long-standing knowledge that will
solve the most important problems of our civilization;

- the possibility for a more effective and universal
thinking of a person practically in all sections of
science, regardless of the specialty and profession of
this person, which makes such a rare phenomenon as
genius easily accessible to anyone who can use this
approach;
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- the possibility of creating artificial intelligence
systems and high-quality systems for speech and
images recognition, provided that the chips are created
in which the storage elements are interconnected in
three dimensions, as the objects of research of the
above-mentioned information structure of the present
invention are related logically;

- the ability to analyze and synthesize information
at the junction between several sciences and beyond
the known sciences;

- the opportunity to combine all knowledge of our

civilization into a wunified three-dimensional
information network.
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B.I1. Xapuenko', 0.0. Haxa6a’

HoBmnii cnocid0 ynipikoBanoi o0podkm iHdopmanii, BigoOpazkeHoi y BHIVIAAI TPUBMMIPHOL
acoUiaTUBHO-JIOTIYHOI CTPYKTYPH AJIsl ONTUMIi3alil MyJIbLTHPOTOPHOI 0e3MiJIOTHOI aBianiifHol cucTeMn
HarionansHuii aBianifinuii yaisepcuret, npoct. Kocmonasra Komapoga, 1, Kuie, Ykpaina, 03680

E-mails: 'kharch@nau.edu.ua; “nakhaba91@ukr.net

Mera: V wiii crarTi NpeACTaBICHO MaTeMaTHYHYy MOJEIb 1 HOBHM croci0 yHi(ikoBaHOT 00pOOKHU
iHpopMarii, BioOpakeHOi Y BUTTISIA TPUBHUMIPHOI acoLiaTUBHO-JIOTYHOT CTPYKTYpH.
Metoau npocaimxeHnsi: TpUBHMIpHHI acolliaTMBHO-IOTiYHHMIA cuHTe3. Pe3yabratnm: OTpuMaHi HOBI
eKcriepuMeHTalbHI  nanHi. OOroopenHsi: lleii BuHAaxin HaJICKUTh 0 HEHPOEJCKTPOHIKM Ta
HeilpokiOepHeTHKH W MOXke OyTH BHKOPUCTaHHUM Y TaKMX HampsMax: 1) y rHoceosorii — ocHOBa st
e(eKTUBHIMIOrO Ta OUIBIN I[IECHPSIMOBAHOTO HAyKOBOTO IOIIYKY MPaKTHYHO B YCiX pO3MAijax HayKH;
2) y TICHXOJIOTIi Ta TMemaroriii — ocHOBa I OLIBIN e(EeKTHBHOTO Ta YHIBEpCaIbHOTO MHUCICHHS JIFOIUHU
NPaKTHYHO B YCiX PO3/isiaX HAYKH, HE3aJIEKHO BiJl CIIEIiaIbHOCTI Ta mpodecii i€l JI0ANHY, 0 pOOUTH Take
piAKicHe siBHIIE, SIK TEHIaJbHICTh JIETKO JOCTYIHHM KOXXHOMY; 3) B €JIEKTPOHILi Ta iHpopMaTHLli — OCHOBA
JUTSI CTBOPEHHS CHCTEM IITYYHOTO 1HTEIEKTY Ta SKICHUX CHCTEM PO3IMi3HABaHHs MOBJICHHS Ta 00pa3iB, mpu
YMOBI CTBOPEHHSI MiKPOCXEM y KOTPHX 3allaM'iTOBYIOUi €JIEMEHTH 3B's3aH1 MK 0000 y TPHOX BUMipax; 4)
y aBia-KOCMIiuHil Ta poOOTOTEXHIYHIN Tamy3sX — MOMKIJIMBICTh PO3POOKH HOBHX OUIBII JOCKOHAIUX CHUCTEM
ABTOIJIOTYBaHHS, 3ATHUX MPAIIOBATH 3a MPUHIMITAMU HelipoMepex 61000’ €KTiB.

KiawouoBi caoBa: anamiz Ta cuHTe3 iHQopmanii; BIIJIA; reHianpHICTB; HEHpOENEKTPOHIKa,
HelpokiOepHeTHKa; HelpoMeperka; Meaarorika; MCHUXO0JIOTis; MOMIKONTep; MOJIKONTepHHH (iaep; TeXHOIOTI]
TeHIATPHOTO MUCJICHHS; TPUBHMIpHA acCOIIaTMBHO-JOTIYHA CTPYKTypa; IITyYHA TCHIAIBHICTH, MTYYHUN
IHTEJIEKT TeHIaJIbHOTO BYCHOTO0; (itocodis.

B.II. Xapuenko', A.A.Haxa6a’

HoBplii cnocod ynundumupoBaHHoii o0padoTku uHpoOpMaIuu, MPeACTABJICHHON B BHUAe TPeXMepHOii
acCONMATHBHO-JIOTHYECKO  CTPYKTYpPbl I ONTHMH3AUMU MYJbTHPOTOPHOWH OecnMIOTHOM
ABHALIMOHHOM CHCTEMBI

HanmonanbHbIi aBUallMOHHBIA YHUBEPCUTET, npoci. Kocmonasta Komaposa, 1, Kues, Ykpauna, 03680
E-mails: 'kharch@nau.edu.ua; “nakhaba91@ukr.net

Henb: B nanHO# craThe mpejicTaBiIeHa MaTeMaTHdecKas MOJAENb W HOBBIM CHoco0 YHHU(DUIIMPOBAHHOU
00paboTKy WH(POPMAITUN, TPEICTABICHHOW B BHIEC TPEXMEPHON aCCONMMATHBHO-JIOTHYCCKON CTPYKTYPHI.
MeTtoabl ucciieoBaHusi: TpexMEpHBbI accoOlMaTUBHO-JIOTMUYECKU cuHTe3. Pesyabrarbl: I[lomyueHsl
HOBBIC 3KCIIEPUMEHTaIbHBIC NaHHbIe. Q0cy:kaeHue: [[aHHOE N300pETeHNE OTHOCUTCS K HEHPOCIEKTPOHUKE
1 HEHPOKUOEPHETHUKE U MOXKET OBITH HCIIOIH30BAHO B CIICAYIOIINX HAIIPABICHHIX 1) B rHOCEOIOTHHT
— ocHOBa i Oonee 3(PQPEKTUBHOTO W IICJCHANPABICHHOTO HAYyYHOTO IMOMCKA IMPAKTHUYECKH BO BCEX
pasnenax Hayku;, 2) B IICHXOJIOTHU W IEJaroruke — OCHOBA Jis Oojee 3P(PEKTUBHOIO M YHUBEPCAIHLHOTO
MBINUICHHS 9eJ0BeKa MPaKTUYECKH BO BCEX pas3zefiaX HayKH, HE3aBHCHMO OT CIEIHMabHOCTH U Mpodeccuu
ATOTO YeJIOBEKa, UTO JeNIaeT TaKoe PEIKOe SBIICHWE, KaK T€HUAITBHOCTh JIETKO JOCTYIMHBIM Ka)XaoMy; 3) B
AJICKTPOHUKE U UHPOPMATHKE — OCHOBA JUIS CO3/IaHUS CUCTEM UCKYCCTBEHHOTO MHTEIICKTa U KAYECTBEHHBIX
CUCTEM pacIlO3HaBaHUS pevH U 00pa3oB, MpH YCIOBUM CO3/IaHUS MHUKPOCXEM B KOTOPBIX
3aIIOMHUHAOIINE JJIEMEHTHI CBS3aHBI MEXOy co00i B Tpex H3MEpeHHsX; 4) B aBHAa-KOCMHUYCCKOW U
POOOTOTEXHUYECKUX OTPACIsIX — BO3MOXKHOCTH pPa3pabOTKM HOBBIX 00Jiee COBEPIICHHBIX CHCTEM
ABTOMMJIOTUPOBAHUS, CITIOCOOHBIX PabOTaTh MO MPUHITUTIAM HEHPOCETEH OMOJIOTHUECKUX OOBEKTOB.

KuroueBble cioBa: aHaiu3 U cuHTe3 uHpopmarmu, BIIJIA, reHHanTbHOCTh, HCKYCCTBEHHAS TEHUAIBHOCTD,
WCKYCCTBCHHBIH HMHTEUICKT T€HHAIbHOI'O YYEHOTO, HEWPOECICKTPOHHMKA, HEWPOKHOCPHETHKA, HEHpPOCETh,
MearoTuKa, IMOJUKONTEp, IMOIUKONTEPHUN (iaep, MCUXOJNOTHS, TEXHOJOTHH TE€HHUAIBHOTO MEBIIIICHUS,
TpeXMepHas aCCOIMATHBHO-JIOTHYECKas CTPYKTYpa, hpuimocodus.
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