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Preface

In the 20th century,research in natural sciences has undergone changes from inorganic to or-
ganic and from simple to complex. The changes have given a new look to scientific research.

In the traditional natural sciences,Newton’s theory of mechanics and the linear way of thin
king had a dominant position. At that time,the problem of organization was considered mysteri-
ous,contingency and randomization were regarded as an incomplete research,and uncontinuous
mutation and new qualitative changes through cooperation in a system were taken as strange
things. But in the 20th century,with the development of Systems Scince and the theory of self-or-
ganization, these problems have been gradually understood and given scientific explanations. Be-
ginning with the development of general systems theory and systems engineering in the early
years of this century,and then with the establishment of information theory,cybernetics, opera-
tions research,catastrophe theory and the theory of self-organization, the ideas of systems have
formed a comprehensive science which consists of a group of subjects. In all these subjects, the
laws of complicated things are studied in the systematic way of thinkiﬁg.

The concept of Systems science was first introduced by Chinese scholars. I think that this is a
meaningful generalization and that it is important in understanding and explaining modern science
and in promoting its development.

The compilation of a dictionary marks an important stage in the development of a scientific
subject. It is impossible for a dictionary to be compiled soon after a subject is first founded. But a
dictionary is to appear when a subject has developed to its advanced stage and when its concepts
have become relatively clear and stable. Since Systems Science has developed to such a stage ,it is
suitable and necessary to compile a dictionary so as to define the terms and unify the concepts.

I am very glad to see that synergetics has been adopted by Chinese scholars and that it has
created a bridge for our academic exchanges. I have found much pleasure in the discussions and
cooperation with them.

Science is the common cause of all mankind and it is the fruit of all the scholars in a common

effort. I hope that this dictionary will help to develop Systems Science and modern science and

ey
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that readers in China and in many other countries will benefit from it.
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PREFACE

to the Systems Science Dictionary

Science, like natural systems in general,is continuously growing and evolving. The emergence
of systems science may have been the most important benchmark of its evolution in the 20th cen-
tury.

In many respects,systems science is different from the classical natural and social sciences.
Its conceptual framework and paradigmatic orientation are not simple,analytic and reductionist,
but complex,synthetic,and holistic. Systems science uses the method of perspectivism,and en-
compasses the entire field of scientific investigation,from the physical, biological and sociological
to the human sciences. It initiates a new approach to scientific investigation, based on new thin
king and a corresponding new methodology.

Today,systems science has grown into a complex field of scientific research,reaching many
areas and fields of inquiry. Its origins can be traced to the general system theory introduced by
LLudwig von Bertalanffy in the 1930s. In the following two decades there have been simultaneous
developments in several areas,marking the appearance of information theory ,cybernetics,systems
technology .as well as of operations research. Highly sophisticated theories have appeared,among
them Ilya Prigogine’s dissipative systems theory,Hermann Haken’s synergetics ,Manfred Eigen’s
hypercycle theory,Rene Thom’s catastrophe theory,and John von Neumann’s cellular automata
theoy. In the early 1970s,the philosophical basis of thesé developments has been worked out by
Ervin Laszlo in systems philosophy. The systems field experienced additional development
throughout the 1970s and *80s with the appearance of mathertatical theories of dynamical systems
and chaos, including the theory of fractals and self-similar systems of Benéit Mandelbrot, the
fuzzy logic of zdeh,and the computer-based experimental work of Edward Lorenz, Ralph Abra-
ham,Robert Shaw and others. Due to rapid progress in all these fields,a new theoretical develop-
ment could appear by the year 1990; general evolution theory,encompassing dynamical systems
development in nature as well as in society,developed by E. Laszlo,with Jonas Salk and the gene
ral Evolution Research Group . Systems engineering has benefited form these developments and
made rapid progress throughout the last several decades.

It is important that this new and rapidly evolving science should define its concepts and
methods,and thus bring the full thrust of its powerful concepts to bear on the many fields and di-
mensions of contemporary theoretical and applied science. I congratulate Chinese scholars for hav-
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ing taken the initiative to compile the Systems Science Dictionary, dedicated to this important
cause.

As 1 have been engaged in the tesearch and development of various aspects of systems science
over the past three decades,] am pleased and honoured to accept the invitation of Professor L.i-
Jianhua and the Editorial Board of this Dictionary to join their important endeavour.

Systems science is in rapid development throughout its many fields and domains and we can
expect ever more systemic theories and concepts to emerge in coming years. This dictionary will
contribute to progress on this field ,and enable as well as motivate its readers to study and re-

search the new science and develop its many branches,theories ,and applications.
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