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Abstract. A lot of research in the field of ar-
tificial intelligence cannot be completed, or
carried out at all, due to the lack of at the mo-
ment a correct theory of the human brain func-
tioning associated with its intellectual activity, intellectual program systems De-
at least at a conceptual level. So far, there are = . partment
no comprehensive proposals by researchers or = Bl PhD, Ass. Prof.
what principles should be based on models of
elementary and structured meanings processedof the most important functional systems of
by the brain in the course of human life, not to the human body. The article presents the fun-
mention formal languages and their grammars, damental concepts of the vital functions of this
or, especially, formal theories designed for system, which allow revealing the essence of
these purposes. The purpose of this article is tothe dialectical logic of life-supporting func-
fill the gap in scientific knowledge about the tions control and a formal model of the dialec-
human brain. Academician P.K. Anokhin in tic logic of the human psyche functional sys-
1984 proposed the concept of a model for or- tem control.
ganizing and regulating a behavioral act, in Keywords. axiomatic modeling, artificial intel-
which there is a place for all basic processes Ii_gence, mathematical logic, thinking, formaliza-
and conditions. It was called the functional ton-
system model. With such a model, it becomes
possible in the same vein, using axiomatic
statements, to create a logical-dialectical mod- . .
el of the functioning process at the physiologi- = R€lévance of the topic. The existence of a
cal level of any of the higher mental functions. IVing matter, including complexly organized
The dialectical logic of controlling any human @nimals having nervous system (COAHNS)
body functional systems follows from the con- [1,2,3,4], in a state of continuous and perpetual
ceptual knowledge of the vital functions of Motion, caused not only the appearance of the
these functional systems, obtained exclusively PSyche in the matter of these COAHNS, but
by natural experimenting. Therefore, the con- &IS0 the possibility of creating varionsental
ceptual knowledge of the vital functions of imagesbased on this matter. o
each studied functional system of a person Mentalimages are used as reflections in the
should precede the description of the logic es- Minds of an interacting pair of COAHNS indi-
sence of its control. The human psyche is one Viduals.
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The psyche is defined as the feature of
highly organized matter of a particular subject
to reflect the objective reality of the universe
and, based on the mental image of this reality
formed at the same time, to carry out not only
operational, but also current and long-term
management of the activity of this subject and
its behavior. Reflection fixes in the memory of
its consciousness the mental image formed by
it (reflection) of the environmental impacts on
it, which certainly agrees (image) with the
worldview of the reflecting subject. The form
of reflection depends on the form of existence
of matter. In nature, there are three main forms
of reflection. The lower life organization level
corresponds to the physical form of reflection,
characteristic of the interaction of inanimate
nature objects.

Physiological form of reflection corre-
sponds to the living matter.

The highest level of reflection in living
matter takes the form of the most complex and
perfect reflection - mental reflection.

The consciousness of a particular person in-
tegrates the diverse phenomena of human real-
ity, transforming them into a truly holistic way
of life of this person.

Consciousness is an integrated complex
(system!)of higher mental functions (HMF)

[4, 5, 6,7], in which there are no fundamental
and secondary functions. This is a set of 40-60
pcs equally important functions, implementing
the highest level of the human psyche. Psy-
chology professionals attribute them to artifi-
cial, instrumental, arbitrarily functions, con-
trolled by a personthat have a social for-
mation. But professionals in the area of neu-
rophysiology, neuropsychology and biochem-
istry argue that HMF are implemented:

 Either on the genetic foundation of the
neural networks fragments stereotypical archi-
tecture specifically designed for these purpos-
es.

* Or, the human brain has a genetic neural
structure loaded with the functions of a Uni-
versal Biological Architect, capable, in the
space of its own population afeural stem
cells by differentiating these cells, to create
arbitrary neural network architectures designed
to implement each of the HMFs.
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The last two statements have yet to be clari-
fied by natural scientists in the near future.

The vital activity of consciousness and
HMF ceases with the death of a person.

For newborns, the process of HMF for-
mation and consciousness begins from the
moment they are born.

The approximate HMF list is as follows:
reflection
physical reflection
physiological reflection,
mental reflection,
perception,
presentation
arbitrary attention,
arbitrary memory,
rational activity (extrapolation reflex),
speech,
writing
logical thinking,
imagination
consciousness
nine gnostic functions,
twenty to forty intellectual functions.

It should be noted that the given approxi-
mate HMF list of is very far from perfect, due
to the fact that so far psychologists, specialists
in normal physiology, neurophysiologists, neu-
ropsychologists, biochemists and cognitive
specialists have no consensus and, moreover, a
consensus:

« on the leading role of one of the HMF,;

* on the classification of these functions and
the algorithm of their interactions;

« about the tasks solved by each of them;

« about physiological processes that realize
them;

* on the cerebral globe of the brain and spi-
nal cord, fragments of which realize the func-
tion of the substrates of each of the HMF;

* on the unity of the mental, material and
information functions in each of the substrates
of living matter.

We will consider this phenomenon tempo-
rary, and that very soon it will be qualified by
natural scientists. In the meantime, all profes-
sionals mentioned in the context attribute the
leading role to consciousness, in spite of the
HMF of logical thinking, not being embar-
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rassed by the fact that consciousness combinesthe essence of the dialectical managing of life-
dozens of HMF. supporting functions logic [8 — 11].
If, yet, adhere to the rules of the protocol of
agreements already reached in the field of re- Human psychelife concepts
flection of knowledge about living matter in
textbooks for biological and medical universi- Concept No 1. The psyche essence and the
ties, then logical thinking, both of a mentor HMF role in human life.
and a student, suggests the need to recognize The psyche (mental (from Greek)) is a ge-
the leading role of the HMF rational activity of netically determined property of highly orga-
a person. Although if only because it has, by nized matter of the human body, consisting in
universal admission of natural scientists, a ge- its (matter) ability to reflect (subjectively re-
netic beginning and was first discovered ex- produce!) using its own sensory organs and to
perimentally as a sign of a psychic beginning fix a mental image in the memory of its nerv-
in a person. ous system (scene + scenario)), interacting
The discussions activity on the topics men- with it the objective reality of the environment.
tioned above has not subsided for at least the The adjective “mental” focuses on the fact that
last three decades, but no noticeable progressthe image (scene + script) is formed in the per-
in cognition of the human psyche has been ob- ception environment, due to the complex of
served. knowledge about this environment, called the
The purpose of the article is to focus the  worldview of the reflector.
attention of natural biologists on the lack of The mental images accumulated by the sub-
necessary knowledge in the field of dialectic ject about the life of the universe are used
logic of controlling the functional system of throughout his life, both for the operational
the human psyche, which, due to their funda- and for the current and long-term management
mental nature, inhibits the knowledge of the of his own life and his behavior.
neurophysiological processes secrets that real- The HMF control algorithm as a part of a
ize his (person's) mental life. In particular, the functional system called the psyche is not yet
knowledge formalization process in the field known to natural scientists. And according to
of theoretical medicine concerning the life of my ideas, no one has yet studied this topic in
the functional system of the human psyche the international scientific community, since
suffers to the maximum extent. It is these spe- publications on it have not yet been encoun-
cialists who, like no one better, can see what tered in international scientific journals.
knowledge and in what way can be obtained in  As well as the list of HMF specific func-
a minimum amount of time. The article is de- tional capabilities of human rational activity is
voted to the coverage of these problems. thoroughly known to no one. Although for the
The dialectical logic of controlling any leading role among all HMF, it is objectively
functional systems of the human body follows the number one contender.
from the conceptual knowledge of the vital It remains nothing but hope that this publi-
functions of these functional systems, obtained cation will arouse interest in the announced
exclusively through field experimentation. research topics and the results will not be long
Therefore, the conceptual knowledge of the in coming.

vital functions of each studied functional sys- In the meantime, in addition to the HMF
tem of a person should precede the description presented above, it is possible to reveal gener-
of the essence of the management logic. alized names of Gnostic and intellectual func-

The problem formulation. The human tions.
psyche is one of the most important functional
systems of the body, therefore, we will present  Gnostic (underlying) functions of natural
the fundamental concepts of the vital activity phenomena cognition:
of this system, which will allow us to identify * purpose of functioning;
» motivation for functioning;

MABOAHI TEXHONOCrIi « 2020 Bun.10, 13-21 15
npomMucnoBa Ta UUBIiNbHa iHXeHepis



IndopmauniiiHi TexHOAOrI1

» morphology of a cognizable phenomenon;

» assessment of operation accuracy and reli-

ability;

* identification of energy sources necessary
for functioning;

» assessment of energy required for opera-
tion;

* physical forces that ensure the functioning
process;

* types of movements of matter on which
functioning is based;

* relation between physical variables that
are functionally fully characterizing the func-
tioning of the phenomenon under study.

Smart features

Intelligence (from the Latin intellectus —
understanding, cognition) thie main form of
human cognition of reality. In a broad sense,
this is the totality of all individual cognitive
mental functions: from sensation and percep-
tion to thinking and imagination; in a narrower
sense, it is thinking. This definition of intelli-
gence is accepted in modern national psychol-
ogy.

The basic HMF list figher mental func-
tions) that make up the intellect is as follows:

* CONSCiousness;

* perception;

* memory;

* thinking;

* speech;

* writing;

* Score;

* arbitrary movements;

* understanding of relative movements;

» understanding of rhythms in movement
and in sensory perceptions;

* imagination;

* recognition of familiar sensory images;

* recognition of familiar compositions
(scenes) of sensory images;

* understanding the structure of sign sys-
tems (solving the problems of semiology);

* solving logical problems;

* solving problems of spatial geometric
constructions;

* solving game problems with the antago-
nistic warring goals;
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* reproduction of graphic or pictorial copies
of the observed phenomena;

« fine art, literary and musical creativity;

* scientific creativity;

* substantial evidence of predictive logical
statements;

« control and management of the autonomic
nervous system.

However, you must admit that without the
HMF control algorithm, which is part of the
human body psyche functional system
(HBPFS), known only through HBPFS full-
scale experimentation, it is fundamentally im-
possible to understand the control logic of it
(the psyche) by life-supporting functions.

Therefore, based on the knowledge of the
human psyche set forth in this concept, we
formulate the following axiom:

Axiom No.l. The humanpsyche as a
whole, with all its HMF, from the point of
view of a natural scientist-neurophysiologist,
is a script generatorgeflected in the format
of the second signal system symbols, all ad-
missible states of its nervous system, and, at
the same time, the director of the implementa-
tion of these scenarios, guided by: environ-
mental influences, interactions with the envi-
ronment and a mental imitation of the “self”
interaction with its own psyche.

This generator and director provides the so-
lution to the following human life support
tasks:

* active, but at the same time subjective re-
flection by this real universe individual,

« adaptive regulation of the one's own body
state in accordance with the current environ-
mental influences and current interactions;

» adaptive operational behavior manage-
ment and reactions in accordance with the cur-
rent environmental impacts and current inter-
actions;

* the possibility of a mental imitation of the
“self” interaction with his own psyche.

Guided by the ultimate goal of knowing the
human psyche, and knowing the real state of
this knowledge from the point of view of the
psyche integrityas a functional system of the
human body, | believe that we stay without
answers to two questions:
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= constructing (on the basis of the facts of non, but not related to the substrate and its
full-scale experimentation with the func- properties;
tional system of the psyche) a HMF net- * interpretation of any functionality of the
work management model of this system human body in the format of a controlled in-
when solving the tasks just listed for the life formation process of movement and pro-
support of the human body; cessing of the following types of information:

» on the basis of the HMF network model of 1) stored in its memory; 2) outgoing from the
management to identify the dialectic logic external environment (sensory); 3) coming
of its management (psyche) of life- from the analytical and associative centers of
supporting functions; the cerebral cortex and its centers of motiva-

the psyche cognition cannot be considered tion, will and emotions; 4) as well as coming

successful. Such a level of cognition cannot be from all feedback sources.

called failure otherwise. And, of course, there

is a need for its urgent completion, but accord-  Weidentify this concept as Axiom No 3.

ing to the program proposed in the article. Concept No 4. The basis of the human

Such actions determine the purpose of publish- body vital functions are the unconditioned re-

ing the article. However, we must not forget flex reactions of the organism to disturbances

that the psyche functional system, of course, in the living environment, or disturbances in
being the most important in the environment the internal environment of the organism. We

of many other functional systems of the human identify this concept a8xiom No 4.

body, continuously interacts with these other = Concept No 5. The conditioned human

systems, and the quality of its functioning di- body reflex activity is based on unconditioned

rectly depends on this interaction. This will be reflex activity. We identify this concept &-

discussed in the following concepts about iom No 5.

some related HMF functional systems and the  Concept No 6. The human cerebral cortex

features [12, 13-18]. activity has the most developed ability to ana-
Concept No 2. The HMF leading role of ra-  lyze and synthesize signals from the surround-

tional activity in the sphere of the functional ing and internal environment of the body. The
system action of the human psyche can be rec-analytical activity of the cortex is: a subtle dis-
ognized only after exhaustive scientific tinction (differentiation) in the nature and in-
knowledge of the biological tools that imple- tensity of the action of many stimuli acting on
ment it. Including its functional capabilities, an the body and reaching in the form of nerve
algorithm for implementing these capabilities, impulses to the cerebral cortex. Due to internal
plus the architecture of fragments of a neural inhibition in the cortex, differentiation of
network in the brain globe of the brain and stimuli by the degree of their biological signif-
spinal cord, which implement the full HMF icance is carried out. This differentiation is
functionality of rational activity. We identify = analogous to the logical summation operation
this concept adxiom No.2. performed by the processor of the analytical
Concept No.3. Human evolution of the zone.

second signal system (speech, writing, read- The synthetic cortex activity is manifested

ing) in addition to the first signal system (sen- in the binding, association of excitations that

sory), led to the generation in the body of the arise in different zones of the cortex, which
psyche as a separate body functional system,forms complex forms of human behavior. This

the material carrier (substrate) of which is the binding is an analogue of the logical multipli-
central nervous system (CNS). The psyche cation operation, which is performed by the
provides: processor of the associative zone in the cere-
* interpretation of the universe phenomena bral cortex. The neurons of the associative
reflected by it in human memory, in the format zone are not connected with the sensory or-
of functional information about this phenome- gans or muscles, they communicate between
different areas of the cortex, integrating, com-
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bining all the impulses entering the cortex into
integral acts of learning (reading, speech, writ-
ing), logical thinking, memory and providing
the possibility of appropriate behavior reac-
tions. We identify this concept @siom No.6.
Concept No 7. All anatomical components

of the human body, external and internal, are

permeated with various types of receptors,

adequately assess the personal status in the
environment;

adequately be guided by the laws of life in
the environment;

ensure in time the systematic and integrity
of the laws of life;

make the work socially useful, associated
with the production of goods necessary for the

which are designed to control and regulate the life of society;

permissible states of these components. We

identify this concept a8xiom No 7.
Concept No 8. Conscious human activity is
realized solely by the functional system of the

human psyche, which includes the central and

carry out an internal mental dialogue, which
is the basis of the fruitful thinking of this per-
son.

We identify this concept asxiom No 9.

Axiom No 10. The spiritual life of a person

peripheral nervous system of a person. In this is mediated by the dialectical logic of control-

case, it is carried out:

» coding of processed information (en-
grams);

» associative
gram);

 addressing of engrams during writing and
reading;

» synchronization of writing and reading
engrams;

 transformation of complex multimodal
perceptions formats (unconscious memory)
into conscious information formats (glosses,
meanings);

* logical analysis of engrams performed in
the analytical zone of the cortex;

* logical synthesis of engrams performed in
the associative zone of the cortex.

We identify this concept asxiom No 8.

Concept No 9. HMF of consciousness im-
plements the list of functional capabilities
identified in the process of exclusively full-
scale experimentation [19 — 22]:

Model (in the form of sensory, speech, writ-

information retrieval (en-

ling his psyche functional system.

A formal modédl of the human psychelife-
supporting functions dialectic logic control.

If axioms Al - A9 and their causal rela-
tions between themselves and axiom A10,
which reflects one of the psyche modeling
goals, are described in the formal language of
first-order predicate logic, then we get the de-
sired model of the dialectic logic of controlling
the psyche functional system.

We proceed to the process of describing the
first-order predicate logic the dialectic logic of
controlling the functional system of the psy-
che, reflected in the context of the article using
the axiomatic text A+ A10.

Replace the axionh; with a logical func-
tion called the predicate:

Al = pl1(X), in which the predicate symbol
pl is loaded with the meaning of the axiom
Al, and the object variable X identifies the
person in question.

A10= p10(X), in which the predicate sym-

ten, graphic, and engineering-graphic images) bol p10 is loaded with the meaning of the axi-

of subjective reflection in a person’s memory
of his interaction with environmental realities,
which are the components of the universe.

Model subjective reflection in human
memory of the accumulative knowledge re-
sults of the universe new fragments.

Providing the generating based on the ac-

cumulated knowledge of behavioral functions
that allow a person to:

adequately navigate in space and time of

the universe;

18

om A10, and the objective variable X identi-
fies the person concerning the psyche.

Based on the axioms A% Al10, one can
formulate the following target theorem:

The logical product of the axiom premises
Al - A9 provides an adequate spiritual life of a
per son.

This theorem formally looks like this:
A1IAA2A...AA9=>A10.

What is reflected in the predicate form:
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(@X) (PLX) A P2(X)A ... A p9(X))=>
p10(X)) (1)

Understanding the physiological meaning
of logical operations used to reflect physiolog-
ical phenomena, for example, in formula (1), is
achieved by combining this formula with the
help of an implication operation with one of its
interpretations [6—8], but obtained by natural
experimentation, always with the knowledge
of the person for whom the formula is applied
(2).

As a result, the formal model of the dialec-
tic logic of controlling the psyche functional
system will have the following form:

((@X) (PLX) A p2(X) A ... A p9(X))=>
p10(X))=> ((OX) ((PL(X) A P2(X) A ... A
p9(X))=>p10(X))) (2)

Transformation of the model of the theorem
to the canonical form
If in the formula (2) the expression:

(LX) A p2(X) A ... A p9(X))= F1(X)

will be replaced by the formula F1 (X), then
the formula (2) will take the following form:

(OX) (FL(X) => p10( X)) =>
(OX) (FL( X) => p10( X)) (3)

In the theory of theorems automatic proof,
in order to reduce logical formulas to a canon-
ical format containing only axioms and three
logical operations (conjunctions, disjunctions,
and negations), 27 formal rules of equivalent
transformations of first-order predicate logic
formulas are defined and proved.

Two of them look like this:

(F1(X) => F2(X))= (IF1(X) V F2(X))
(F1(X) => F2(X))= (F1(X) A TF2(X))

One of the rules sets
O=0

MABOAHI TEXHONOCrIi « 2020 Bun.10, 13-21
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One of the rules prescribes to free a formula
from all quantifiers of generality if there are no
other quantifiers in the formula.

If you use these four last rules, then the
formula (3) in the first step will take the fol-
lowing form:

(OX) (TFY X) V p10( X) )=>([X)
(TFY X) V p10( X)). (4)

And at the next step (4) it is converted to:
(IF1(X) Vp1O(X)A T(IF1(X)Vpl0(X)) (5)

Proof of the theorem

Formula (5) is a conjunction of only two
counter-components.

This indicates its inconsistency, but also
testifies to the truth of the theorem as a whole,
since the methodology for the automatic proof
of theorems is based on the conclusion that the
formula of the theorem as a whole is incon-
sistent.

Therefore,
proved.

the theorem is successfully

CONCLUSION

The created model can be transformed, de-
pending on the set goal of the human psyche
cognition, it can be considered as an example
of modeling and a demonstration of the model-
ing methodology used. As researchers gain
new knowledge in various fields of science
about the psyche functioning, the model can be
supplemented with concepts, axioms, refined,
etc. It is important that the resulting model
preserves the knowledge heritability of the
human psyche and, in the case of formal
proofs, the truth of the statement of the theo-
rem will be proved analytically and mathemat-
ically accurately.
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dopmasibHasi MOJIe]Ib THATEKTHYECKOI JIOTHKH
ynpasBJieHUsl ;KU3Heo0ecneunBalIMMu pyHK-
NHUSIMU NCUXUKH YeJI0BeKa

Buxmopus Kouopamenxo

AHHOTANMA. MHOXXECTBO HUCCIEA0BAHUI B 00-
JIACTH UCKYCCTBEHHOTO MHTEIJICKTA HE MOTYT OBITh
3aBEPIICHBI, WIM TMPOBEACHBHI BOOOINE, M3-3a OT-
CYyTCTBHUSI Ha TEKYIIUA MOMEHT KOPPEKTHOH Teo-
puu  QYHKIIMOHMPOBAHUS YEJIOBEYECKOTO MO3Ta,
CBSI3aHHOTO C €T0 MHTEIUICKTYyaJIbHOH JesITeIbHO-
CTBIO, XOTs ObI Ha KOHIIENTyaJbHOM ypoBHe. Her
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MOKa KOMIUIEKCHBIX TPEIJIOKEHU uccienoBare-
JIed, Ha KaKuX TMPUHITUIAX JTOJDKHBI OCHOBBIBATHCS
MOJCIH DJIEMEHTAPHBIX M CTPYKTYPHPOBAHHBIX
CMBICJIOB, 00pa0aThIBaMbIX MO3TOM B IPOIIECCE
KU3HEICATCTLHOCTH YEJIOBEKa, HE TOBOPS YK€ O
(hopMaNTbHBIX SA3bIKAaX ¥ UX TPaMMaTHKaxX, UM, TEM
Oornee, o (opManmbHBIX TEOpHAX, MpPEIHA3HAYCH-
HBIX JJIs TUX Lened. I{enp cTtaTeu 3aKkiarouaeTcs B
BOCITOJTHCHHH OTMEYECHHOTO Tpo0ena B HAaYYHBIX
3HAHUAX O 4YeyioBeueckoM Mo3sre. Akamemuk I1.K.
AHnoxuH B 1984romy npemioxKmi KOHIETIIHIO MO-
TN OpTaHW3aliK U PETyJIMPOBAHUS TOBEICHUE-
CKOTO aKTa, B KOTOPOH €CTh MECTO IS BCEX OC-
HOBHBIX MpPOLIECCOB U cocTosiHuM. OHa mody4yuia
Ha3BaHWE MOJCIN (YHKIIMOHATLHOW CHCTEMBI.
ITpy HanWM4YMU TaKkoi MOJIENH MOSIBISAETCS BO3MOX-
HOCTb B TOM XK€ KJIIOYE, C IIOMOIILI0O aKCHOMATH-
YECKUX YTBEPXKACHHM, CO31aTh JIOTUKO-TUATICKTU-
YECKYI0 MOJEIb Tporiecca (YyHKITMOHUPOBAHKS HA
(PU3HOJIOTMYECKOM YPOBHE JHO00H M3 BBICIIMX
ncuxudeckux (QyHkumi. J(manexTudeckas JIOTHKa
YIIpaBICHHS JTIOOBIMH (YHKITHOHAIBHBIMH CHCTE-
MaMH OpraHW3Ma YeJIOBEKa BBITEKACT W3 KOHIICII-
TyalbHBIX 3HAHUA O XU3BHEIEATCIBHOCTU 3TUX
(OYHKITMOHANBHBIX CUCTEM, HOOBITHIX HCKIIIOYH-
TEIFHO IMyTEM HATYPHOTO DKCIICPUMEHTHPOBAHUS
¢ HuMmu. [loaTOMy KOHIENTyanbHbIE 3HAHUSA O
JKU3HEJICATETFHOCTH KXKIOH HCCIIeyeMoi (yHK-
[IMOHATHHOU CHCTEMBI YeJIOBEKa JOJDKHEI TTPEIe-
CTBOBATh OIMMCAHUIO CYITHOCTH JIOTHKH YIIpaBJie-
HUA ero. Ilcumxuka deloBeka SBIISCTCS OIHOM M3
BOKHEHITHX (PYHKIIMOHAILHBIX CHCTEM OpraHu3Ma
YeioBeKa. B cTaThe MpeAcCTaBICHBI OCHOBOIIOJIA-
rarolie KOHIEHTHl XU3HCACATCILHOCTH 3TOH CH-
CTE€MBI, KOTOPBIC MO3BOJISIIOT BBISIBUTH CYIIHOCTH
JIUAJIEKTUYECKOW JIOTUKUA YIIPaBICHUS €€ KU3He-
oOecreynBaIIUMU  (PYHKIUAMH, U (dopMabHas
MOJENb JUATCKTUYECKON JIOTHKH YIpaBICHUS
(HhYHKIIMOHATHHOW CHCTEMOM IICHXUKH YEJI0OBEKa.
KiroueBble ci1oBa. aKCHOMaTHYECKOE MOJIEIIN-
pOBaHUE, UCKYCCTBECHHBIM WHTEICKT, MaTeMaTu-
YecKast JIOTUKa, MBIIUICHUE, (hopMaTn3arys.
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