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SYLISOTRY OF DEVELCPRMENT
Yu.AUrnantsev
Institute of Plunt Physiolozy, Koscow 127 276, U.S.S.R.

The substance of one of the section of evolutio-
niecs or the general theory of development /Urmantsev, 1983s/,
wihich has been edvaunced by the suthor within the framework of
his own version of the Gerneral System Theory /GST(U)/, is pre-
cented.

Syvmmetr y. According to the law of system symmetry in
4ST(U), "each system is symmetricel at least in one respect".
Symnetry means a property of a system "S" to coincide in featu-
res "' after modifications "M%, This definition is at the same
time o difinition of an abstract equality. Therefore symmetry is
ecuality, and ecuality ig cymmetry. The sgeme is obvious for pro-
—arties of ecunlity melotions namely "reflectivity", "symmetry",
Mgrongitivity", since thece nroverties are equivalent to three
sroun axioms, i.e. cbout the neutrnl element, inverse elements
and clogenegs of o groun with resnect to itself. The above con-
ziderations permit us to treat the history of developmeant of
symmetry concents as the history of discovery of non-trivial
equalities and of their investigation concepts. Therefore it is
not by chence that four axioms of group theory (one of the set
of nosgsible mathematical symmetry theories /Koptsik, 1988/) are
at the same time statements about four different symmetries and
about four different equalities. This means that any group is
symmetrical. Therefore, to reveal the group nature of a system
means to reveal its symmetry.

According to the GST(U) law of gystemmess, "any object is
an object-system and any object-system belongs to at least one
system of objects of its kind" and, according to the system sym~
metry law, any system is symmetrical. Hence reality as a whole,
both objective and subjective, must obey the law of system sym-
metry. Reality includes gll forms (kinds) of structure, all
forms (kinds) of existence (space, time, motion), all forms of
alteration (four besic, i.e. identical, qualitative, quantita-
tive and relative forms nlus eleven of their combinations by two,
three or four), 211 forms of evolution /four basic, i.e. evolu-~
tionary identical (stasigenesis), evolutionary quentitative {qu-
entizenesis), evolutionary relative (isogenesis?, plus eleven of
their combinations by two, three or four/, 211 forms of action
(two, one and zero latersl) and =2ll forms of relations /conrela-
tive (concordont) snd disrelative (discordant)/ of the matter.

This leads to various symmetries and nermits one to conso-
lidate the knowledze of different types of symmetry by means of
a new jenercl system nnd nhilosophical category - "forms of sym-
metry matter",

Development. It is possible to reach essential _
prozress in cognition of any object "egigma' if we present it ash

588



an object-gysten ond revenl in 1t 211 the manifictationr of o
temnear (gymnmetry in verticular) which are postulated by 359(U).
But to represent any ohject as an object-sgyatem it iz necessary
to reveal its "orimary" elemente (i.e. elements which are congi-
dered as 2 minimal unit at the civen level of investisation),
reletions of unity (connections among the elements which make
them a whole) and the laws of composition (conditions which re-
strict the relations of unity).

With resnect to development it is approvricte to re
following consideration. .

The primary elements of development are a) the bearers of
development A, B, C, D,... which are the objecta and al the gane
time the "results™ (nhases, stages) of develomment; ) the foims
of development (see above) by means of which sometiins ig trons-
formed into some other thinz, c¢) the sources of develooment
which interact nosgitively, nezatively or neutrally and rct on
the besorers of envirommentcl factors. The first staje of consi~
deration of develooment as a development-system acnowers such
questions as: vhet develons? into what foca it develon? via vhot
evolutionery trensfornntions does it dovelon? why does it
lon?

rd the

The relations of unity ore n) velatisno of
diochronous crier of heonrers ~nd forms of dewvelo
tions of urilatersl “eternination of the »nregent by e ~nd
of the future by the nresent (but not vice verse); cliveletions
of interaction, unilatersl cction and mutual non-oction omong
the factors on the one hand, 2nd of the factors and the hearers
of develonment on the other heond; 4) probabilistic relations of
"Solymonovariance" which involves numerous nossibilities but
only a sinsle develonmental form being realized st each moment.
The main result of the second stace of consideration of develop-
ment as a development-system is answering the question, how and
in what graph. form is the develonment realised.

The law of composition are prohibitions and permissions
connected with a) fundamental physical laws, general and narti-
cular system laws {includins the laws of conservation), b) acti-
on of natural selection at all stages of evolution of all forms
of the matter; c¢) specific "construction" of develoning systems
("environment"; "bearers of develonment"; ftwo, onc and zero la-
teral connections among them), that nermits only a linited set
of mutual transformations; d) an =achieved level of develonment
which although ig cltered by the new zeneration of develooment
bearers in turn affecte the conditions of existence and routes
of modifications of thisg reneration; e) limited sel of nodifica-—
tions and developmental forms and ¢n ev ) wore limited set of
conditions of their realisation at each moment. The main result
of the third stase of renresenteation of devclopment as a deve-
lopment-system is the answering of the guestiocn, cccordin; 1o

whet lowg does the development occur.
Symnes Ty o f develonmnont.s s aenlicd
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t0 dovelonment, the system symmetry law transforms into a lew of
avolutionary systen gymmetiy according to which "eny developmen-—
tc1 agystem 1s symmetrical at least in one relation.
e correctness of thls acsertion is proved by the construc-
tion of the followinz Caylay mathematicel groups: 1) symmetry of
develomental bearers of Aifferent orders; 2) forms of develop-
ment and nodification (or evolutionary and non-evolutionary sys-
tem trensformation) in both cases of the 8th, 16th or 64th order;
3) evolutional and non-evolutional system antltransformatlons
(i.e. "+ ang "-v types of system transformations); in each case
they are of the 27th 81th, or 728th order; 4) progressive, iso-
gressive (one level), regreosive transformations of 3rd order;
5) prosressive, iso»resoive antitransformations; in each of
three cases - 3rd order; 6) inner and outer sources of develop-
ment; in both cases the 3rd order; 7) actions (two, one and zero
1ater91 actions amons bearers, among factors or among bearers
and factors) and relationships {(con-~ and disrelative realized in
the course of two, one or zero actions); in both cases the 9th
orier.

It s remarkeoble thiat sroups sub’rouns, invariants of non-
“"01”+“01”TJ swatan 'ulﬁornﬂtﬁoqs and entitrannformations (mo-
R =1 forms) sre isomorphic with respect to groups,
sub? roupu, 11vur1a tg of evolutionary system tranaformations and
ent=l forms). Thig pernits any form
¢ only to & oorres-»ondi:l'~ narticu~
; %0 %he identicel form,

on. Each form of modifi-
ney be considered as 1i-
of the corregponding de-
oT Aevelon moat in general. It can ve said
cacral consists of the embr:

evolutloonry creten uymmetr:; the following

tem controdictioness of development, ac-
; g 3 syatem of develorment has a subsystem of
contratiction-gsystens, i.e. the subsystem of relations of unity
i rale of onnositesg';

2 of s‘stew non-contradictioness of development,
to whvch "any develonmental svstem has a subsystem of
steme';

synmotry of the subsystemsg themselves in at least

Iy
accordi
noncont

trivielly follow from the recognitioan of obliza-
tory symactry of the ;roun noture of any developmental system at
one rel. 1so from the oblig ator» nregsence in

s of 1 -tvounT reletions ﬂetwenw mutuslly op-
eaents - first law) ond m non—contra—
onel relntioans ? 1h”—oooo ite elements (nos—
gy 17\"_ 1 _roupe.
Lha srous oo u"“t in general case
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m>»n, i.e. the number of non-contradicting relations is far
greater then that of contradicting ones.

What is the contribution of non-contradicting relations to
the objective reality? Like contredicting relations the non-con-
tradicting relations play the role of sources or driving forces
of development sources. All the considerations mentioned above
are obviously confirmed by the history of scientific, esthetical
and philosophical knowled%e, the progress of which has been
achieved not only due to (but often even in spite of) gnoseolo-
gical contradictions, but also to gnoseological non-contradic-—
tions, i.e. the collaboration and unity of supporters of various
paradigms. Relations of non-contradictioness are of s fundamen~
tal significance also for the working out of logically non-con-
tradictory theories of natural objects, of society and thinking.

The last assertion (c¢) is proved by the author by building
some relevant mathematical groups, namely of non-contradictory
relations of 2nd and 3rd order, of contradictory relations of
2nd and 3rd order, as well as of contradictory and non-contra-
dictory relations of 3rd order. In its turn these conclusions
have led to the concept of mutually opposite and mutually non-
opposite contradictions and non-contradictions, but under cer-
tain conditions identity or intertransformations of such contra-
dictions mey occur.
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