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Abstract: This article analyzes the philosophical foundations of the concept of nonlinearity and its significance in 
modern scientific knowledge. The manifestation of nonlinear processes in nature, society, and systems of thought 
is studied from a philosophical point of view. Based on the concepts of synergetics, the theory of complex systems, 
and self-organization, the theoretical and methodological aspects of nonlinearity are highlighted. The relationship 
between determinism and randomness, as well as the significance of linear and nonlinear determinism, are also 
analyzed. It has been revealed that the philosophy of nonlinearity manifests itself as a methodological basis 
combining linear determinism, synergetic dialectics, and indeterminism, and is a modern approach to the analysis 
of complex social processes. The research results serve to deepen the understanding of the philosophical content 
of the concept of nonlinearity and substantiate its scientific and theoretical significance.    
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Introduction: Modern science and philosophy require 
the study of complex processes occurring in nature, 
society, and thought, based on new theoretical 
approaches. One such approach is the concept of 
nonlinearity. Nonlinearity expresses not a linear, but a 
complex, multifactorial, and multi-directional nature of 
the development of processes in nature and society. 
This article analyzes the philosophical foundations of 
the concept of nonlinearity and its significance in 
modern scientific thinking. 

The concept of nonlinearity in philosophical analysis 
was formed mainly within the framework of the 
question of determinism and indeterminism. In the 
process of classical philosophy, social and natural 
phenomena were often explained based on strict 
patterns. From the standpoint of determinism, every 
consequence depends on a specific cause, and the 
result can be predicted in advance. 

But nonlinearity is a view that explains reality not 
through a simple, straight-line chain of "cause-effect," 
but through reversible, leap-like, multivariate, and 
unexpected results. 

In philosophy, this refutes the following classical view: 

"If there is A, then there must be B." 

And in nonlinear thinking: "It can be A, but it can cause 

B, C, or completely unexpected D." 

In a nonlinear approach, causality is reinterpreted. In 
particular, in classical philosophy: One cause → one 
consequence (one direction) 

In nonlinear philosophy, reversible causality, that is, 
consequence, can become a cause. A small impact on 
the system leads to big changes, this is called the 
"butterfly effect," and in a philosophical sense, the 
principle works that little meaning, little solution, little 
impact changes the entire system. 

Linear determinism is an approach based on the 
classical (Newtonian) worldview. The main idea of 
linear determinism is that "if the cause is known, the 
result is accurate and identical." 

The features of this determinism are determined by the 
fact that cause-effect develops along a straight line, "a 
small cause is a small result," "a large cause is a large 
result," and the system is stable and predictable. 

METHODOLOGY 

The article utilizes methods of philosophical analysis, 
comparative analysis, and a systematic approach. The 
synergetic approach was used as the main 
methodological principle in the study of nonlinear 
processes. 

RESULTS AND DISCUSSION 
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The theory of linearity and nonlinearity and complex 
systems has been studied by many scientists 
[3,4,5,10,11]. These studies demonstrate the 
relationship between determinism and chance in 
understanding processes in nature and society. At the 
same time, the place of the concept of linearity and 
nonlinearity in modern philosophical methodology has 
been analyzed. 

E.P.Pugacheva and K.N.Salovenko recognize the 
following methodological standards of linear 
determinism: 

- any progress is good, but there is no limit to progress; 

- technology is capable of solving any problem that 
arises; 

- the future cannot be chosen or created, but is 
predicted by people. We do not create the future, it will 
come on its own; 

- any result is directly proportional to the effort 
expended. For example, the more funds are spent on 
state security, the more stable the state security; 

- One element of the system can develop separately in 
other parts. While this element flourishes, other parts 
may suffer and perish; 

- the choice manifests itself in the form of "or-or," not 
"and-and." 

- possessing many things is a source of wealth; 

- in humans, rationality surpasses qualities such as 
intuition and spirituality[1]. 

Let's give examples of the author's methodological 
standards of linear determinism, for example, there is 
a cause-and-effect relationship, such as tax increases, 
as a result of which prices have increased, the more 
funds are allocated to education, the more the system 
will develop, the teacher strictly controlled, as a result 
of which discipline has increased. 

Here, the logic of "one cause - one outcome" prevails. 

In the 18th century, a classical worldview prevailed in 
science and philosophy, based on a mechanistic and 
strictly deterministic approach. The theoretical basis of 
this picture is Isaac Newton's mechanics and the 
concept of determinism formulated by Pierre-Simon 
Laplace. As the methodological core of the linear 
paradigm, Laplace's determinism interprets the 
universe as a stable and precisely predictable system, 
fully subject to cause-and-effect patterns. 

According to Laplace, if at a given moment the state of 
all bodies in nature and all the forces acting on them 
are fully known, then it is possible to accurately 
calculate all the events that will occur in the past and 
future. It is on this principle that the idea of the famous 
"demon Laplace," implying the absolute completeness 

of knowledge and the unlimited potential of foresight, 
is based. With this approach, time is considered 
reversible, and development is considered a linear and 
continuous process. 

Within linear determinism, systems respond 
proportionally to external influences, small causes lead 
only to small consequences, and qualitative changes 
are explained as the mechanical sum of quantitative 
changes. This creates a classical, that is, linear, form of 
dialectics. 

However, later it turned out that his idea that "give me 
two initial conditions of the Universe, and I will 
calculate them for the future" was incorrect. In the 
19th century, the French mathematician Henri 
Poincaré first felt this. Henri Poincaré discovered the 
property that even a small change in the initial state 
can cause an unexpected state in the system. In his 
work "Science and Method," he writes: "In a changing 
system, even the smallest reason does not go 
unnoticed due to its smallness, and a significant 
influence arises that we cannot see. In this case, it is 
impossible to organize a prediction, we are at the 
disposal of random events before us." In this case, long-
term prediction requires a deep mind."[2] 

These studies continued, and by the 20th century, the 
complexity of natural and societal processes revealed 
the limitations of classical deterministic models. In 
particular, Ilya Prigozhin's theory of nonlinear 
thermodynamics and synergetics led to the need to 
revise the ideas of stability, reversibility, and rigorous 
prediction. It has been shown that in nonlinear 
systems, small random influences lead to large and 
unexpected consequences, and development occurs 
through dynamic equilibrium between order and 
disorder. 

Edgar Moren's Complexity Philosophy also criticizes 
classical linear determinism and puts forward the idea 
of open, self-organizing, multi-level, and reflexive 
systems. In these approaches, indeterminism manifests 
itself not as a coincidence, but as an internal condition 
of development. In particular, in quantum mechanics, 
the principles of probability and uncertainty 
(Heisenberg) showed that cognition is not absolute, 
which led to a serious revision of the classical model of 
causality. 

Thus, while Laplace's linear determinism has partially 
retained its significance as a general methodological 
basis in modern science and philosophy, nonlinear 
determinism, synergetic dialectics, and indeterministic 
approaches are prioritized in explaining social, 
economic, and ecological processes. This allows us to 
interpret the world not as a ready-made and closed 
mechanism, but as an open, changing, and constantly 
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evolving complex system. 

Nonlinear determinism is an approach applied to 
nonlinear, complex systems based on the idea that 
there is a cause, but the result depends on the context, 
initial state, and interactions. This is related to the 
theory of chaos, synergetics, and complex systems. 

The peculiarity is that a small change is a huge 
consequence, the result is not the same, but there can 
be several scenarios, the system is sensitive, unstable, 
and the cause-and-effect relationship is nonlinear. 

For example, the flutter of a butterfly's wings causes a 
great storm. A small solution can change the direction 
of the entire system. Or a small change in information 
in the media space can cause an unexpected big social 
explosion. There is a reason for this, but the result is 
not the same. 

What is nonlinear determinism? 

As noted above, classical linear determinism 
(characteristic of Newtonian mechanics) considers 
cause-and-effect relationships to be strict, stable, and 
predictable. In it, the system is considered independent 
of external influences, and internal fluctuations are 
considered insignificant. 

Classical linear determinism considers cause-and-effect 
relationships to be strict, stable, and predictable. In it, 
the system is considered independent of external 
influences, and internal fluctuations are considered 
insignificant. 

However, starting from the second half of the 20th 
century: analysis of open systems, self-organizing 
processes, instability, and uncertainty showed that 
social and natural systems cannot be fully explained 
using linear models. At this point, nonlinear 
determinism took shape as a scientific and 
methodological need. 

As a methodological response to this, I. Prigozhin gave 
a new interpretation of instability and determinism, 
different from classical science.  His theory of 
synergetics and dissipative structures laid the scientific 
foundations of nonlinear determinism. In his opinion, 
"Unstability is not chaos, but the possibility of the 
emergence of a new order"[3]. 

According to I. Prigozhin, systems are open, they are in 
constant exchange with the external environment, at 
certain points of bifurcation, the development of the 
system can turn along one of several paths. In this 
process, determinism does not completely disappear, 
but it takes on a probabilistic and historically oriented 
form. In this sense, I.Prigozhin interprets determinism 
not as a "hard law," but as a "field of development 
possibilities." 

E.Moren's paradigm of complexity philosophically 

deepens nonlinear determinism. E. Moren criticizes the 
classical cause-and-effect logic and emphasizes the 
following: cause and effect are in mutually inverse 
(recursive) relationships, and consequence can 
subsequently become cause, the system must be 
understood not only in parts but also as a whole. 

From the point of view of E.Moren, in social processes, 
the result can subsequently become a cause. For 
example, public discontent can lead to a change in 
political decisions, and a political decision, in turn, can 
cause new discontent. This situation shows the main 
advantage of the recursiveness of nonlinear 
determinism in social analysis. 

According to E.Moren, social processes simultaneously 
embody order and instability, rationality and 
randomness, determinism and freedom. Therefore, he 
rejects both absolute determinism and complete 
indeterminism and puts forward a subtle balance 
between them[4]. 

Based on the above, we can define nonlinear 
determinism as follows: 

Nonlinear determinism is a nonlinear deterministic 
approach that emphasizes the strong dependence of 
results on the initial state of the system, its internal 
structure, the density of interactions, and the external 
environment, without negating the presence of cause-
and-effect relationships. According to this approach, 
causal effects form probabilistic, multi-scenario 
developmental directions, rather than a rigid and 
specific outcome. 

Within the framework of nonlinear determinism, the 
relationship between cause and effect is 
disproportionate, and small changes can lead to large 
systemic consequences. Therefore, this approach, 
unlike classical linear determinism, has priority 
methodological significance in the analysis of complex 
social, economic, and cultural processes. 

From the point of view of linear determinism, the 
world, including social processes, is considered as 
simple, while nonlinear determinism considers the 
world as complex, sensitive, and contextual. That is, it 
requires considering social processes as complex, 
undefined, and sensitive [8]. 

As V.V.Vasilkova notes:..."determinism in the 
description of the world does not deny chance - they 
are consistent and complement each other. If the 
bifurcation point is dominated by randomness, 
uncertainty, then after choosing the path of 
development, the system is at the stage of a highly 
stable existence due to the power of determinism. In 
the context of development: development is multi-
variant and alternative; development occurs through 
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instability, therefore one should not be afraid, and one 
should also not deny the role of fluctuations, chaos in 
development, chaos is not only destructive but also 
constructive. The development of the Universe 
proceeds according to a nonlinear law, that is, it should 
not be reduced to cumulative stagedness, the pace and 
direction of development are not given unambiguously. 
At the same time, a new understanding of complexly 
organized systems in management arises: 
management should be aimed not only at the 
manager's expected intentions but also at a separate 
direction for the development of this system [5]. 

Indeed, the social processes of the 21st century are 
characterized by a high degree of complexity, 
uncertainty, and instability. Globalization, digital 
communications, information speed, social networks, 
economic and environmental crises have sharply 
limited the ability to analyze society using classical 
linear models. 

In modern society, it is observed that a small event 
leads to a broad social resonance, a local decision has 
global consequences, and a small change in 
information causes a big transformation in public 
consciousness. For example, a small message or video 
on social media quickly changes public opinion, 
influencing institutional decisions and even giving rise 
to social movements. These circumstances indicate the 
necessity of analyzing social processes not based on 
linear determinism, but within the framework of 
nonlinear determinism. Therefore, a specific social 
decision or reform can lead to several possible 
outcomes rather than the same outcome. 

Consequently, this approach manifests itself as the 
most scientifically acceptable methodological basis for 
analyzing social processes under conditions of 
uncertainty, transformation, and crisis. Indeed, 
nonlinear determinism in the analysis of modern social 
processes requires, firstly, abandoning linear forecasts 
in the process of social reforms, and secondly, scenario 
modeling and an adaptive and synergistic approach. 

In this sense, nonlinear determinism manifests itself as 
the most effective modern methodological basis for 
explaining the development of society under 
conditions of uncertainty and developing strategic 
solutions. 

We can consider the dialectical approach as the 
philosophical basis of nonlinearity, but not entirely. The 
reason is that in classical dialectics (Hegel, Marx) there 
are contradictions, negation of negation, development, 
but development is directed, logical sequence prevails, 
and the highest stage is predicted in advance. In our 
view, this is a dialectic in which hidden linearity still 
persists. 

Dialectics does not fully reflect nonlinearity. In 
nonlinear philosophy, contradictions do not always 
lead to a new synthesis. The reason is that sometimes 
the system breaks down, degradation may occur, chaos 
may arise in the system, or it may transition to a 
completely different trajectory. Therefore, the 
"negation → synthesis" formula is not always a 
guarantee. Consequently, nonlinearity brings dialectics 
to the level of open systems. 

The nonlinear interpretation of the law of the transition 
of dialectics from quantitative changes to qualitative 
ones does not correspond to the classical 
interpretation. According to the classical 
interpretation, the idea that a change in quantity leads 
to a qualitative change was natural. However, in 
nonlinear interpretation, a change in quantity does not 
always lead to a qualitative change. Because 
sometimes a small quantity leads to a large qualitative 
leap, and sometimes even a large quantity can change 
nothing. 

In a nonlinear world, he does not eliminate 
contradictions, but simultaneously maintains them. 
That is, stability and instability, order and chaos, 
innovation and destruction exist simultaneously. 

In classical social theories, society was considered as a 
managed, planned, and predictable system. In 
nonlinear philosophy, society is recognized as an open, 
adaptive, self-organizing system. 

In conclusion, the analysis of the philosophical 
foundations of nonlinearity shows that the framework 
of classical linear determinism is insufficient for 
understanding contemporary social, economic, and 
cultural processes. Linear determinism relies on 
unidirectional, predictable, and stable models of cause-
and-effect relationships and interprets societal 
development primarily as a consistent and cumulative 
process. However, the instability, leaps, crisis points, 
and unexpected transformations observed in real social 
systems demonstrate the limitations of this approach. 

Nonlinear determinism, however, does not deny 
absolute causality but reinterprets it as a probabilistic, 
multivariate, and context-dependent process. In this 
approach, it is emphasized that small influences lead to 
large consequences, and the future trajectory of the 
system depends on the initial conditions and 
mechanisms of internal self-organization. In this sense, 
nonlinear determinism occupies an intermediate 
philosophical position between classical categoricism 
and indeterminism. 

Linear dialectics mainly relies on the principles of 
negation through negation and the consistent 
transition from quantity to quality. Nonlinear 
(synergetic) dialectics explains development as the 
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interaction of order and chaos, the alternation of 
stability and instability, as well as a polycentric 
evolutionary process. Here, contradictions are 
considered not only as solvable but also as a factor 
contributing to the formation of a new order. 

We can partially consider postmodern philosophy as 
one of the philosophical foundations of nonlinearity. 
This philosophical approach criticizes the idea of strict 
causality, promoting the factors of chance, chaos, 
uncertainty, and freedom by absolutizing the principle 
of indeterminism. 

The author describes the replacement of linearity and 
linear determinism with new rules in the 
postmodernist concept: the rejection of the concept of 
"cause" and deterministic representations in general, 
the introduction of the term "trace." Not accepting the 
category of "essence" and replacing it with the concept 
of "surface." On these grounds, there is a transition to 
agnosticism, a rejection of attempts to adequately 
understand the world. Therefore, the specific logic, 
methodology, and stylistics of postmodernism, which 
he introduced into philosophical discourse, relies 
precisely on indeterministic representations. Rejection 
of categorical-conceptual hierarchy. Orientation 
towards "deconstruction" and "destruction" 
(rebuilding and destroying the previous structure of 
intellectual practice and culture). Any open system has 
an internal potential for self-development, which is 
carried out by choosing one of the possible 
development options in the conditions of the system's 
interaction with the environment (exchange of matter, 
energy, and information). The system's evolutionary 
trajectory consists of two parts: the parts of sustainable 
development where I dominate. The trajectory of the 
system's evolution consists of two parts: parts of 
sustainable development, where cause-and-effect 
relationships prevail, and bifurcation points, where a 
random selection of one of the possible lines of further 
development occurs"[6]. 

The postmodernist approach described by the author 
clearly expresses the crisis of linearity and classical 
determinism principles. In particular, the rejection of 
the category of "cause," the denial of the concept of 
"essence," and the introduction of nonlinear and 
centrifugal concepts such as "trace," "surface," 
"risome," manifests itself as a radical critique of 
classical rationality. From this perspective, the author 
justifiably reveals the indeterministic nature of 
postmodernism and the methodological innovations it 
brought to philosophical discourse. 

However, analyzing this position from the perspective 
of the distinction between linear and nonlinear 
determinism, there is a need to distinguish it. Linear 

determinism, in Laplace's tradition, implies a strict, 
unambiguous, and repetitive nature of cause-and-
effect relationships. Postmodernist thinking rejected 
precisely this model and called for not accepting it as a 
universal way of knowing. In this regard, it is logical that 
the author points to the rejection of classical 
determinism as the main feature of postmodernism. 

However, nonlinear determinism cannot be fully 
identified with postmodern indeterminism. The 
philosophical foundations of nonlinearity, particularly 
within the framework of synergetics and the theory of 
complex systems, do not deny causality in general, but 
reinterpret it in probabilistic, multivariate, and 
contextual form. As I. Prigozhin noted, in nonlinear 
systems, randomness manifests itself not as a factor 
excluding development, but as a constructive factor 
leading to the formation of new orders. 

The author's presented description of open systems, 
self-development, and bifurcation points corresponds 
precisely to nonlinear determinism. The fact that the 
evolution of a system consists of two parts - stable 
stages where cause-and-effect relationships prevail, 
and bifurcation points where random selection occurs 
- is one of the main ideas of nonlinear determinism. In 
this sense, the author does not clearly distinguish 
between postmodernism and synergetic nonlinearity. 

If in postmodernism, agnosticism and rejection of 
adequate knowledge of the world prevail, then in 
nonlinear determinism, cognition is considered as 
fundamentally possible, but limited and probable. That 
is, uncertainty does not mean the denial of knowledge, 
but its conditional and open nature. Therefore, if the 
processes of postmodern deconstruction and 
destruction are aimed at destroying meanings and 
structures, then in nonlinear philosophical approaches, 
this destruction creates conditions for the emergence 
of new systemic orders. 

The nonlinear approach does not fully accept 
indeterminism, but rather integrates it through choice 
points and the diversity of scenarios within the system. 
As a result, development manifests itself not as a 
random process, but as a conditional and open process. 

CONCLUSION 

In conclusion, although the author rightly emphasizes 
the role of postmodernism in the denial of linear 
determinism,[6] his indeterministic position does not 
fully align with nonlinear determinism. The philosophy 
of nonlinearity does not deny causality, but 
reinterprets it as a multidimensional, probabilistic, and 
evolutionary process. From this perspective, while 
postmodernism is important as a critique of classical 
determinism, for contemporary scientific and 
philosophical models, synergetic and nonlinear 
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determinism is a methodologically more effective and 
constructive approach. 

Thus, the philosophy of nonlinearity manifests itself as 
a methodological foundation uniting linear 
determinism, synergetic dialectics, and indeterminism, 
representing a modern approach to analyzing complex 
social processes. 
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