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Abstract
Growth is the factor, which underlies any movement and change, because every

movernent and change can be characterised by the process of an increase ador decrease in
the value of in parameten, and this pmcess we understand as a process of growûr or brbfly
grcwft- This tait of growth lerads to ûre conclusion fut growth is a very basic firnction of
any element and system in nature and therefore it has very wide generality.

This paper, based on our development of the linguistic approach to a qualitative and
quantitative modelling of systems and processes, outlines the basic aspects of system's
growth in the form of mathematical trajectories- Our work uncovers rnore complex
aspects of growth and ie associafion with currently used methods s1 modelling ard
reveals more effective ways to analyse and steer behaviour of different kinds of systems
and processes.
Keywords: linguistic theory of growth, trajectories

1 Introduction
Regardless of the aim and the circumstances of the use of language, its primary

function is always the identification of certain reality, which can consist of real andlor
abstract elements of our surroundings. It can be qualitative and/or quantitative
identification of static and/or dynamic traits of the studied reality. The common
language is the basic tool for general qualitative identification and assessmen! whereas
logic is a special development of formal qualitative identificadon.

The universal phenomenon of repeatability of various elements in nature is the main
reason behind the quantitative aspect of the function of systems. In addition, it also has
a fundamental influence on the organisational order of every system. The static order of
a system is determined by the repeatable geometry of its elements and the dynamic
order by the repeatable changes or processes. The most repeatable process is growth,
which can be represented in the form of x:xn*Ax, where 'x' is the quantity of a
parameter of an element expressed by a number, 'xo' is ttre initial quantity and 'Ax' is
the quantity of the rate of growth. This rate (Ax) is the quantitative and elementary
model of activity of growth or briefly the model of activity. When the rate equals zero
(Àx=0), then the parameter 'x' is constant or does not manifest its activity.

The nafural response of language to the phenomenon of repeatability has been the
creation of numbers and four operations: addition, subtraction, multiplication and
division. These elements were the basis of the development of a complicated scientific
language, which describes quantitative issues in the form of mathematics. The
universality of repeatability is responsible for the great role of mathematics, as a
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language developing quantitative identification, in the processes of cognition and
utilisation of various phenomena. Moreover, repeatability also causes that in the
processes ofidentification and modelling exists a great need and scope for the creation
of synthetic and abstract models and ideas. In this context, the most important synthetic
and qualitative idea in the function of systems is the structure of the complex sentence
and its basic element subject-object relation. This idea reflects the fundamental
functions of systems that are being observed and experienced by human beings.

In addition, the naturally formed and organically connected qualitative and
quantitative methods of identification of processes and systems are the firm basis to the
conclusion that the processes of system modelling should not omit their qualitative or
quantitative aspects. Exclusion of one of these aspects represents an extreme solution
and leads to serious methodological errors, because extreme phenomena are relatively
rare in nature in comparison to stabilised and balanced phenomena, which are
changeable in a gradual manner.

2 General Analysis of Growth in Relation to the Subject-Object
Relation
Our research indicates that the subject-object relation represmts an elementary

system or a field of force of the system flurkiewicz K. and Turkiewicz D.8., 20M].
Hence, analysing the quantitative aspects of the function of the processes of growth, we
assume that the two elef,n€nts 'x' and 'y' forrn the subject-object relation &(x,y), where

the elements are able to change according to the structures x:xo+Ax and y:ys+Ây

within the range r>0 or rx>0 and ry>O. The parameter 'r' represents a limited and shared
factor of growth determining the possible maguitude of these elernents. However, the
parameters rx and ry represent limited and independent factors of growth. Any

substance, space and information can be these factors and their magniade is a real
number, which detsrmines for example its quantity of rmits of mass, l€ngû or any ofher
units. The fundamental structure (x:x6+Âx) of growth underlaying my .hlrgBs shows

that every chmgs of an element in nature occurs with participæion of its srrroundings.
This means that every positive rate of growth (+Âx) of the elernent 'x' is acccrryanied
by negative rate of growth CÀx) of its surroundings and vice versa.

The naturally for:rred operations of addition, subtraction, division md muhiplication
are also ûre wncepts of the following quantitative characteristics of tltf, activity of
growth of *re system &(x,y):

1: Addition and substructioû of the rates of the elernents (ÂAs:ÂS:fttrx+ptÂy and
AAo:AS:Ê*Âx-SyÂy) appropriately determine the activity of gro*Éh of the
magnitude of the system and the quantitative diversity of its elementg where 'S' is
the magnitude of the systenr, 'x' and 'y' fre the magnitudes ofûre elements, 'D' is
the magnitude of their diversity and $y,p* are the constant coefricients determining
the influence of the elements on the system.

2. Multiplication of the rates ÂAxçy*yÀxÂy determines the interdependent activity
of growth formed by the elements ox' and 'y'.
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3. Division characterises the rigidity (intensity of growth or resistance to growth) of
one parameter with respect to another. This is denoted as lRpr6z:ApllLp2 and,
means thæ rigidity 'IR' of growth of parameter 'pl' in relation to growth of
parameter 'p2' is a quotient or ratio of rates 'À', where pl,p2 belong to the set
{x,y,S,D,A,r and other parameters} [Turkiewicz K. and Turkiewicz D.8., 2004].

Becaus€ every elementary existence of systems is always continuous, therefore
continuous firnctions of growth are the basic or initial elements of any theory of growth.
Hence, we denote the mentioned rates as dAs:p"dx-pydy, dAo:prdx-pydy,
dAxy-1*fixdy and IRpypzdpl/dp2. If we assume that 'x' and 'y' are independent
variables, the elementary intensities of activities adopt the following forms dAs/dx:+p",
dAD/ôF+px, dAs/d5-+$r, dAo/dy=+py, dA'y/dx-yrvy and dA*y/dy-y'vx.

3 Trajectories of Grûlrth
The derived continuous iænsities of growth activity dAs/dx:+9x and dAs/dy:+$y

are constânt and individual rigidities of the elements 'x' and 'y', whereas dAxy/dx:y*ry
and dAxy/dylxyx re variable and interdependmt rigidities. [n order to complete the
dsived set of intensities of a system we have to include the variable and individual
rigidities dAx/dx:+cxx and dAy/dy--+oyy. However, we exclude the following two types
ofrigidities: 1) constant and interdependent because they are the sarne as the constant
and individual rigidities and 2) rigidities, which are greater than dAx/dx*'xl md
dAv/dyluvl because such intensive activities rapidly lead to local chaos and destroy the
system andlor its surroundings.

Because the expressions denoting the intensities of activities are differential
equations, their solutions are functions reflecting the following types of activities:
l. Ax:*pxx+C and Ay:+Syy+C of non-progressive growth of individual elements

characterised with constant intensity, where the constânt coefficients Ê*, gv also
incorporate the intensities of interdependent and quantitative diversity of the
elements of systems. The stmcture of these activities is identical to the stmcture of
the physical models of activity of resistance-

2. Axp:*{rxx2l2+C and Ayp:+ayy2l2+t of progressive growth of individual elements
characterised with variable intensities with the strucfure that is identical to the model
of kinetic energy E-Eo+mv2/2 and to the model of distance in linear motion
s:so+a(/2.

3. Arylayxy+C of progressive and interdependent growth of elements.
These functions are only representative functions of the three above-mentioned types of
activities, and therefore they can be substituted with other theoretical or experimental
functions depending on the analysed system.

Assuming that the elements 'x' and 'y' of the subject-object relation fu(x,y) can
realise these three types of activities, then the total activity of growth of the relation
(system) is expressed in the form of the following equation:

A(x,y) : txx2l2* T*yxy + ayy'12+ B*x + Fvy + C.
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The constant coefficients c*,cy,0*,fu,Txy, âtd the constant 'C' are real numbers
reflecting the influence of the elementary activities. Equalling these expressions to zero
Au(ay)=A(x,y):0 we obtain the function Ao(x,y), which is the trajectory of growth of
the relation in the form of curves of the second degree in the Cartesian coordinate
system of 'x05r'. These trajectories can be of the following types:

Hyperbolical (hyperbole, pair of crossing straight lines) for oxoy-(|xy)2<0,
Parabolical (parabola, pair ofparallel straight lines) for aloy-(yxy)2:0,
Elliptical (ellipse, circle) for olay-(1xy)b0.

Such an approach to the issue of activity is in agreement with the physical notion of
'force' modelled with a vector. Assuming that the elements of the relation R*(x,y) are
vectors 'X' and'Y', which act upon each other, then this can be denoted as the sum of
vectors Xl.Y=Z, where vector'Z'isthe result of this activity [Sussman G.J., Wisdom J.
and Mayer M.E., 20011. According to the rules of addition of vectors, we can transform
this srmr to the following trajectory T(x,y):x'z+y2*2xycosg+C:0. This trajectory is a
special case of trajectories of growth activity of the subject-object relation A.r(x,y),
because physics also makes an assumption that forces cause changes to occw, and
therefore force is a specific model of activity. Depending on the value of 'cosg', the
trajectory T(x,y) can be of a hlperbolical or circular type. However, when we assume
that x:C ory:C (constant), then the fajectory can be of a parabolical type.

;Ao=o*x'?+2F*x-Sil+C 
:0

1 - _ Atrcxx2+cvy2-C:0\ .' -

Figure 3.1 Illustration of the rnost important types of trajectories of growth

For exa4le, Figure 3.1 shows tre most inportant trajectories of growth of a systeûl
depending on the magnitude of its elements 'x' and 'y'. The conditions lqy>0,
pxx+$yySr form the growth space 'BOD'. On this figure, we can see that all trajectories
intersect the limiting conditions of the growth space at the points mrked with stars.
These points indicate destruction of the system, because for real systems, the factors of
growth are limited and the magnitude of any element must be greater than zero. The
higher system activity at these points, the more violent is the destruction, and the lower
the activity, the more gradual is the destruction.

From the above analysis, it can be concluded tlat existence ofa system depends on
the following three factors: l) the magnitude of factors of growth, 2) the ability to
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change the limited factors of growth and 3) the ability to curve the trajectories of
growth. The smaller the magnitudes of factors of growth and the lower the ability to
change the factors and curve the trajectories of growth, the more common is the
occurïence of violent processes in the function of systems, and vice versa. For stable
magnitudes of these factors and lesser ability to change them, violent processes can also
develop when systems have a lower ability to curve the trajectories. The elliptical,
derived and compound form elliptical trajectories have the highest potential ofcurving.
ln addition, this potential also increases with a decrease in the diagonals and axes of
such trajectories. In reality, such trajectories are also observed as repeatable processes
characterised with appropriately more or less regular changes. More generally,
trajectories whose course is based on the idea of closed line, for example circle, ellipse
or other closed figure can be called revolving ûrajectories of growth. On the other han4
simply open trajectories can be called monotonic ones.

One of the most important traits of any system is interaction of its elements in the
same and/or opposite directions, which for many systems can be also called co-
operation and competition respectively. For trajectorie* of growt\ a process of co-
operation is formed by the types of elementary activities of growth marked with the
same sigg plus (+) or minus (-). If the types are marked wifh opposite sigrn then the
activities form competition- For example, for the ellipical trajectories, the pmgressive
activities co-operate or complement one anotler, because x2l[J(xmax-xmia)]+y2/[2(yunx-
ynin)l:ll2 and for the hyperbolical trajectories, they oppos€ (compete) with each oths,
because y2l2Y-x2l2X:112 (constant coefficient X,Y>O). Therefbrg co-operation
between progressive growths causes that at the level of appropriately great
disproportions between the elements of a system and/or when approaching the limits of
factors of growth, there occurs curving of the tajectory of growth of that system. On the
other hand, competition between these growths together with an increase in the
disproportions decreases this curving and the system does not react appropriateiy to the
limiting of the factors of growth- In the first case, the system decreases its growth, but it
also increases the flexibility in its function, and therefore it improves its ability to adapt
to changes. In the second case, the system increases its growth, but it decreases its
flexibility of function and hence it looses its ability to adapt and risks its destruction.
Non-progressive growths are the activities ofresistance and they can oppose or support
other types of growth. As the result, when non-progressive growths are appropriately
powerful in relation to progressive growths, then they have appropriately strong
influence on the formation of trajectories of growth through increasing or decreasing of
their curves.

The above presented ways of realisation of system grolvth in the form of trajectories
of growh show that generally \rye can distinguish two opposite functions in the
behaviour of systems: co-operation and competition. However, the detailed analysis of
these functions in relation to the trajectories of growth, leads to the conclusion that they
are organically associated, and therefore it is impossible to organise social, economic or
any other systems that are totally deprived from co-operation or competition. As the
result, the exaggerated development of competition or co-operation also leads to
destabilisation and destruction of a system. Hence, in order to stabilise system function,
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there is a need to achieve an optimal proportion between co-operative and competitive
processes.

As an example, in order to illustrate the above statement it is worthwhile to consider
discrimination, one of the social phenomena, which has a shong influence on the quality
of function of a society and an individual person in general. Discrimination is a
phenomanon strictly associated with any processes of limitation of every element of
systems in the form of deprivation of their possibility to realise certain growths
(activities), because any system is a finite and limited object and any growth always
encounters various barriers and constraints. Hence, both competition as well as co-
operation always form appropriate processes of discrimination that can have a negative
and/or positive influence on system function. Because competiton relies on the
elimination of its weaker pmticipants by stronger ones, therefore in social context more
intense competition eliminates more people from social processes of growth, of which
economy is the basic process determining also biological survival. Therefore, the times
of intensification of only internal economical processes are associated with the rise in
unemployment. However, a great number of unemployed people also become
justification for further redundancies using a variety of pretexts. As the result, people
begin to feel discriminated on the basis of their qualifications, age, fuÀge, sex, race,
religion, nationality or others. In contrast to competition, co-operation allows
ernployment of people in social processes of growth, who rmder the conditions of
corrpetition would be a subject of elimination. As the result, these processes tend to be
less effective because the conditions of co-operation discriminate against very
competitive people ard do not allow the achievement of their full development.

Hence it is clearly evident from the above that excessive dominance of either
competition or co-operation is ahvays associated with insreasing discrimination. If
social discrimination, regardless of its type, reaches a certain l,evel of inænsity and
degree of spread, the society becomes destabilised and this cen l'earl to its destruction.
The optimal solution involves identification of the types of proæsses and to what extat
they should function on ûre principle of competition snd co-op€ration- A separate paper
is required to cover a rlore detailed analysis of the infhrence of co-operation and
competition onûre frmction of systeins.

4 Revolving Organisation of Growth

As we have already mentione4 fie derived represÉdf,tilr€ ûwtions of growth
activity can be substituted for other types of ûmctims *rch as, fsn -rsrnPle,

trigonometric f,rnctions, which facilitate the modelling of rrvotvirgprocess€s (circula,
elliptical and ryclically repedable). Application of these fimctions requires the use of
the polar coordinate system 'rOtp' to denote the subject-object relation R"(x,y), where 'r'

represents the factor of growth and the angle rp:rot determines the disproportion
between elements 'x' and 'y', depending on the velocity of changes ro:dg/dt and the
time of their duration 't'. In this context, the expressions A*:x:Pxrcos{p:pxrcostDt,
Ay:y=pyrcosg:pyrcoscrrt form a parametric equation of an ellipse when 9**Êv or circle
when F*:Fv. This form of notation emphasises the existence of the extensive growth of
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A)

a system described with the parameter 'r' and the intensive growth described with 'cu'.

The extensive growth is limited by 'r-ax' and the intensive growth is limited by the
disproportions between the elements at the points <p:aF0,nl2,rc,3rc/2,2n'.., in which
functions sin2rrrF0, tgoey/x:O or tgrot:y/x---+co.

B) Ix,y - (q) .-.,-y(q) - A(tP)
and [A A*y.*

Xru:Yru

x.o,yg,Ary0

Figure 4.1 Illustration of two ways of realisation of growth activity following
the representative circum-revoiving trajectory.

Figure4.l presents two fundamental ways of organisation of growth following the
circum-revolving trajectory (F":Êv:l). ln the fint way (Figure4.1A), growth
accomplishes only half tu:n and has characteristic points 0,n12,r,...,3tt, in which the
mapitude of one element and interdependent activity decrease to zero causing the
destruction of the system. But at these points the renewal of the system also begins
through an increase in the magrritude of a new element and new interdependent activity.
Because changes are the fundamental trait of nature, therefore this half-turn type of
growth reflects the most basic function realised probably by all elements in nature.
Hence, this trajectory can be named as a trajectory of life of a systern, because it is
particularly developed in living nature, where individual species are born, grow, age and
die forming a complex process of element exchange in a group of species. The analysed
functions are c-urved at their top due to the limitations x621:y6ax:i ând Aay6ax:'y7yf/2.
But they are not curved at their bottom, and therefore the elements of the system are
destroyed at the points nl2, n, 3n12,...3n. For example, growth of cells in organisms is
limited by their division, growth of any organism is limited by the DNA of their genetic
code, and the quantity of any species is limited by their surroundings. According to this,
the death of an organism is a consequence of strong limitations at its top growth and
very limited abilities to curve its growth trajectories from the bottom.

A(q)
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The second way of fulfrlment of conditions x(g)à0, y(q)20, rà0, toZ0 and A(9)>0 can
be achieved through an appropriate shift ofgrowth process to a higher level ofactivity
so that its trajectory can curve from the bottom at certain minimal values xmin)O, Ymin>0
and Amin>0 and accomplish a full revolution. In this situation, the functions of growth

can be expressed with x(g):xo+rcoscùt, y(g):ys+rsinrot and A(ç):Ao+-y.r(r'?sin2ot)/2
(Figure4. lB). Because nature contains numerous systems characterised by stable
function during appropriately long periods of time, therefore there exist many
mechanisms ensuring that their parameters and/or elements do not decrease below a
critical minimal value. One of such popular mechanisms is formation of safety barrier of
progressive activity when a certain parameter decreases closely to its critical minimal
value. For example, for people and animals it appears in the form of maternal instinct or
increased activity when their life is in danger. Another special case of increasing
activity is increasing temperature when a body is injured or infected. A similar role is
played by the potential barrier in the function of subatomic particles. In the function of
societies and organisations, the safety barrier of progressive activity is created through
an increase in their activity such as for example in the form of social, national and
religious revolutions.

5 Extensive and Intensive Growth

Ëven though existence of every system is always associated with both extensive and
intensive growth characterisÊd by the parameters 'r' and 'ol' respectively, we do not
fully understand growth, especially intensive one, in relation to the socio-economic
processes. For example, economics and social sciences are very limited in their efforts
to elucidate in more detail the influence of the intensity of socio-economic processes on
fu srci€{ies *nd people. After all, inænsity is one the most important dynamic
parsmet€rs of all sysæms. As the result of this deficiency, we are unable to fully solve
the negative problerrs *rat plague our conteûporary societies, such as for example the
problem of terrcnisrn, which strongly desreases the quality of our life.

In order to analyse inænsive and extensive growth the follun'ing basic characteristics
of intensity of my activity must be considered. When a system increases the intensity of
its activity (where 'o' represents the angUlar velocity of changes), this results in a
corresponding increase in the intensity of activity of its elements as well as the elements
of its surroundings. This increase is accompanied by more rapid changes in the
paramet€rs of the system. At appropriately great intensities, the magnitude of these
paraJnet€rs and the regularity of changes can no longer be observed even with the use of
extremely advanced methods of observation. Such a system, which does not have any
constant, even the smallest or shortlived, elements and where there are only continuous
entirely inegular and non-observable changei is called ideal or theoretical chaos. In
reality, we can only talk about local chaos, because in the ordered cosmos and
subatomic world there is no place for ideal chaos [Sussman G.J., Wisdom J. and Mayer
M.E., 2001]. In this context, local chaos is characterised by the existence of non-
repeatable and irregular objects, their motions and changes as well as by the elements
aiming towards its new ordering. The less repeatable elements and their motions and
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changes in the system, the less ordered or organised is this system and its surroundings.
At the same time, the processes of such a less ordered system are also characterised with
greater randomness and their deterministic traits are more limited and vice versa.

This analysis indicates that systems aim towards chaos through exaggerated increases
in the intensity of activity of their elements and the elements of the surroundings. This
trend is manifested by increasing irregular and random processes of destruction. A
particulady common example of this occlurence is gradual warming of various
materials and substances (increase in thermal activity). These properties of system
function are the reason that all appropriately non-limited or organised progressive
growths characterised with activity A(x)àax{ are relatively short lasting processes
leading to local chaos. This is the reason why we have omitted this type of activities in
the formulation of the tmjectories of system growth. In cas,es, when systems æe
characterised by appropriately rigid structures, increases in their activity lead to chaos
thmugh explosions. On the other hand, constant decrease in activity of a system also
leads to the destruction of the system but in a gradual way.

In this context, terorism is neither a social object nor a social force, but it is a way of
fimction of social forces. Its most important trait is formation of excessively great
disproportions between people, organisations and societies, which we appropriately
refer to as temorists aod victims. This fundamental characteristic leads to the conclusion
that the most advantageous conditions for the development of termrism are created by
intensive socio-economic processes based on exaggerded socio-economic
disproportions. Hence, the effective prevention against terrorism can be done through
appropriate decreases in intensity of socio-economic pr(rcesses and/or increases in
isolation between strongly diverse elements, but not tbrougb violence and wars, which
escalate the intensity of processes and terrorism.

It is also important to consider extensive and intensive growth from the perspective of
the trajectories of growth. In doing this, we have assumed that the subject-object
relation Rs(r,rrl) exists between the extensive 'r' and intensive 'co'parameters of growth
[Turkiewicz K. and Turkiewicz D.8., 2004]. According to Sections 2 and 3, the
trajectory of growth has the following form of the curve of the second degree:

Atr(r,o) : arf/z* ynoror + qra2/2 + prr + Foro + C.

The most important conclusion of the analysis of these trajectories of growth is that the
type of trajectories, which stabilises the function of systems the most, is limited
elliptical as well as its derived and compound forms. According to this, in order for a
system to have a stable function it has to respect the upper and bottom limits of the
parameters 'r' and'co', which are denoted âs f64.;ç, fmin, {ùmax and crtmin.

For example, Figure 5.1 illustrates elliptical synchronisation of extensive and
intensive growth. A particular trait of this synchronisation is that for relatively long-
lasting systems, the achievement of each value of parameters'r'and'co'is not its aim,
but its temporary state. The achievement of these temporary conditions occurs gradually
if changes of the parameters 'r' and 'o)' do not extend beyond the ellipse. Whereas
exceeding of the limits rmin, rmax, (omin âDd rrrmax leads to destruction of the system, the
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fields ABC, CDE, EFG and GHA rçresent growth traps, because they are entered
gradually but their exit triggers violent processes [Hiwaki K., 2003].

, 
(Ynoro).* 

a

I
--\-p4r;

\ i

- _(yrorrro)-in

Figure 5.1 ldea of elliptical synchronisation of extensive and intensive growth
of a system [subject-object relation R"(r,to) or &(x,y)]

With respect to globalisation and integration processes, it can be concluded that any
level of achieved integration or disintegration is not a final state of this process, but only
an indirect state in a complex process of growth. In addition, the pathway of the ellipse
according to the accepted direction of the turn 'g:ot' determines the sequences 'AC',
'CE', 'EG' and 'GA' of the logical rules for changes in extensive and intensive growth
(Figure 5.1). These logical rules are a prerequisite for the realisation of the achievement
of gradual processes of growth. For socio-economic processes, the limitations of
extensive md intensive growth may be detennined via adaptive control by observation
of negative occulrences, which occur during changes in growths.

The validity of the presented interpretation of the ellipical synchronisation of
extensive and intensive growth is illustrated by the theory of relativity, which uses this
synchronisation to determine the relativistic parameters such as time, length and mass in
relation to the intensive parameter of velocity. For example, according to this theory, the
relativistic mass of a particle moving with velocity nearing the velocity of light in
vacuum is denoted with the expression m=no/!(l-v2lC), which is a transformation of
the equation of the ellipse mÊlm2+vzlc2=I. Because the limit of velocity 'c' is absolute,
the centre of ellipses is the point (0,0) piboffR.L. 20031.

Conclusion
The above-presented analysis of the trajectories of growth of systems leads to some

very important and universal conclusions regarding the fundamental behaviours of
systerns. These conclusions apply to all types of systems and processes, because growth
is the most elementary function of all elements of nature and the presented model of
system growth can be easily developed for a system with multiple elements.
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The principal conclusion is that revolving growth is the most essential factor
stabilising the function of every system and in contrast to this monotonic growth is the
most destabilising factor. Hence, revolving growth underlies the function of all long
lasting systems and processes and this strictly corresponds to the repeatable organisation
of changes and processes. This characteristic determines that the future of a system can
be almost fully anticipated for the system whose processes together with the processes
of its surroundinç are realised in a revolving fashion. In contrast, the long-term future
of a system cannot be anticipated if its processes and those of its surroundings are
realised monotonically. As such, these processes are driven by the motivation to
increase in size and intensity and this leads to the creation oflocal chaos.

In this context, nmch of the technological progress has occurred as the result of
discovery and/or creation of conditions and mechanisms of realisation of revolving
growth, which for some types of systems can be called revolving movement. However,
it is significant that socio-economic sciences and their applications prefer monotonic
growttr. This is the reason for the societies to experience repeated violent conflicts in the
form of social crisis, wars, revolutions and terrorism. Currently, we are continuing to
experience more and more negative socio-economic occurrences. As the result of the
incorrectly realised globalisation, we have now destroyed cultures of many ethnic
minorities [Hiwaki K-, 2003j, we have created very aggressive social" religious and
political movements and have devastated vast expanses of natural surroundings
especially in the underdeveloped countries. Hence, it is imperatve and urgent to
discover and establish conditions and mechanisms of realisation of revolving growth for
socio-economic systems. This task should be regarded as a search for and/or creation of
a new more effective factor of growh that may lead to the breakthrough in the function
ofsociefies.

Our work demonstrates that the global society as the whole must urgently turn the
trajectory of its growth through the decrease in the population and/or in intensity of its
activities directed ûowards the natural environment and other people. Our inability to
accomplish this turn would signifu that the modern human civilisation has entered the
trap of growth whose exits are only through violent processes. It remains to be seen
whether or not we are not already in this trap.
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