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Lectures On Metaphysics And Logic Volume 1
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Physics and Fractal Structures

This volume contains the Proceedings of the Special Seminar on: FRAGTALS held from October 
9-15, 1988 at the Ettore Majorana Centre for Scientific Culture, Erice (Trapani), Italy. The concepts 
of self-similarity and scale invariance have arisen independently in several areas. One is the study 
of critical properites of phase transitions; another is fractal geometry, which involves the concept of 
(non-integer) fractal dimension. These two areas have now come together, and their methods have 
extended to various fields of physics. The purpose of this Seminar was to provide an overview of the 
recent developments in the field. Most of the contributions are theoretical, but some experimental work 
is also included. Du:cing the past few years two tendencies have emerged in this field: one is to realize 
that many phenomena can be naturally modelled by fractal structures. So one can use this concept to 
define simple modele and study their physical properties. The second point of view is more microscopic 
and tries to answer the question: why nature gives rise to fractal structures. This implies the formulation 
of fractal growth modele based on physical concepts and their theoretical understanding in the same 
sense as the Renormalization Group method has allowed to understand the critical properties of phase 
transitions.

Fractals’ Physical Origin and Properties

Every reader will find something of interest in this book — from superdiffusion of the ocean surface 
to fetal heartbeats, from solar wind to the wearing-out of tools, from radioactive contamination to 
texture analysis, from image rendering to neural developments. The all-pervading link connecting these 
disparate disciplines is the realization that a linear approach to the majority of natural processes is 
at best only an approximation that can frequently be downright misleading. Consequently, the rise of 
what is broadly called the theory of complexity has gained tremendous momentum in the last decade 
or two. This modern approach aims at, and frequently succeeds in, correctly explaining many natural 
processes.The papers in this volume are based on presentations of the sixth international conference 
exploring the above-mentioned issues. These conferences are now regular and well established among 
the nonlinear series of conferences. This conference series is organized in different geographical 
regions, to encourage international collaboration. Among the distinguishing features of the series is 
its multidisciplinary nature, which has been growing steadily.

Paradigms Of Complexity: Fractals And Structures In The Sciences

'Fractal geometry addressesitselfto questions that many people have been asking themselves. It con 
cerns an aspect of Nature that almost everybody had been conscious of, but could not address in 
a formal fashion. ' 'Fractal geometry seems to be the proper language to describe the complezity of 
many very compli cated shapes around us. ' (Mandelbrot, 1990a) 'I believe that fractals respond to a 
profound un easiness in man. ' (Mandelbrot, 1990b) The catchword fractal, ever since it was coined by 
Mandelbrot (1975) to refer to a class of abstract mathematical objects that were already known at the 
turn ofthe 19th century, has found an unprecedented resonance both inside and outside the scientific 
community. Fractal concepts, far more than the concepts of catastrophe theory introduced a few years 
earlier, are currently being applied not only in the physical sciences, but also in biology and medicine 
(Goldberger and West 1987). In the mid-eighties, Kadanoff (1986) asked the question: 'Why all the 
fuss about /ractals'! '. He offered a twofold answer: in the first place, it is 'because of the practical, 
technological importance of fractal objects'. Indeed he emphasised the relevance of these structures 
for materials scientists and oil drilling engineers, in search of structures with novel properties, or models 
for the flow of oil through the soil. His second answer was: 'Because of the intellectual interest of fractals 
'.



Applying Fractals in Astronomy

Concisely and clearly written by two foremost scientists, this book provides a self-contained introduction 
to the basic concepts of fractals and demonstrates their use in a range of topics. The authors’ unified 
description of different dynamic problems makes the book extremely accessible.

Fractals in the Physical Sciences

In this introductory text, Dr. Birdi demonstrates experimental methods and analyses of fractal dimen-
sions in natural processes. In addition to a general overview, he discusses in detail problems in the 
fields of chemistry, geochemistry, and biophysics. Both students and professionals with a minimum of 
mathematics or physical science training will learn to find and model shapes and patterns from their 
own everyday observations.

Fractal Concepts in Condensed Matter Physics

The topics covered in this volume include formation of fractal structures (kinetics of aggregation 
and gelation, depositions, cluster growth, chemical reactions, fractures, self-organized criticality, etc.) 
physical properties of fractals (transport, vibrations, magnetism, etc.), and especially applications of 
fractal concepts in materials science, geosciences, biological sciences and order fields.

Fractals in Chemistry, Geochemistry, and Biophysics

During the last couple of years, fractals have been shown to represent the common aspects of many 
complex processes occurring in an unusually diverse range of fields including biology, chemistry, earth 
sciences, physics and technology. Using fractal geometry as a language, it has become possible to 
get a deeper insight into previously intractable problems. Among many others, a better understanding 
of growth phenomena, turbulence, iteractive functions, colloidal aggregation, biological pattern forma-
tion and inhomogenous materials has emerged through the application of such concepts as scale 
invariance, self-affinity and multifractality.This volume contains a selection of high quality papers that 
discuss the latest developments in the research of fractals. It is divided into 5 sections and contains 
altogether 64 papers. Each paper is written by a well known author or authors in the field. Beginning 
each section is a short introduction, written by a prominent author, which gives a brief overview of the 
topics discussed in the respective sections.

Future Of Fractals - Proceedings Of The International Conference

Fractals and disordered systems have recently become the focus of intense interest in research. This 
book discusses in great detail the effects of disorder on mesoscopic scales (fractures, aggregates, 
colloids, surfaces and interfaces, glasses, and polymers) and presents tools to describe them in 
mathematical language. A substantial part is devoted to the development of scaling theories based 
on fractal concepts. In 10 chapters written by leading experts in the field, including E. Stanley and B. 
Mandelbrot, the reader is introduced to basic concepts and techniques in disordered systems and is 
lead to the forefront of current research. In each chapter the connection between theory and experiment 
is emphasized, and a special chapter entitled "Fractals and Experiments" presents experimental 
studies of fractal systems in the laboratory. The book is written pedagogically. It can be used as a 
textbook for graduate students, by university teachers to prepare courses and seminars, and by active 
scientists who want to become familiar with a fascinating new field.

Fractals In Natural Science

This lovely little book will take off and fly on its own power, but the author has asked me to write a few 
words, and one should not say no to a friend. Specific topics in fractal geometry and its applications 
have already benefited from several excellent surveys of moderate length, and gossip and preliminary 
drafts tell us that we shall soon see several monographic treatments of broader topics. For the teacher, 
however, these surveys and monographs are not enough, and an urgent need for more helpful books 
has been widely recognized. To write such a book is no easy task, but Jens Feder meets the challenge 
head on. His approach combines the old Viking's willingness to attack many difficulties at the same 
time, and the modern Norwegian's ability to achieve fine balance between diverging needs. lowe him 
special gratitude for presenting the main facts about R/ S analysis of long-run dependence; now a wide 
scientific public will have access to a large group of papers of mine that had until this day remained 



fairly confidential. Last but not least, we are all grateful to Jens for not having allowed undue personal 
modesty to deprive us of accounts of his own group's varied and excellent work. He did not attempt to 
say everything, but what he said is just fine. Benoit B. Mandelbrot Physics Department, IBM Thomas J.

Fractals and Disordered Systems

We have shown that simple power-law dynamics is expected for flexible fractal objects. Although the 
predicted behavior is well established for linear polymers, the situationm is considerably more complex 
for colloidal aggregates. In the latter case, the observed K-dependence of (r) can be explained either 
in terms of non-asymptotic hydrodynamics or in terms of weak power-law polydispersity. In the case of 
powders (alumina, in particular) apparent fractal behavior seen in static scattering is not found in the 
dynamics. ID. W. Schaefer, J. E. Martin, P. Wiitzius, and D. S. Cannell, Phys. Rev. Lett. 52,2371 (1984). 
2 J. E. Martin and D. W. Schaefer, Phys. Rev. Lett. 5:1,2457 (1984). 3 D. W. Schaefer and C. C. Han in 
Dynamic Light Scattering, R. Pecora ed, Plenum, NY, 1985) p. 181. 4 P. Sen, this book. S J. E. Martin 
and B. J. Ackerson, Phys. Rev. A :11, 1180 (1985). 6 J. E. Martin, to be published. 7 D. A. Weitz, J. 
S. Huang, M. Y. Lin and J. Sung, Phys. Rev. Lett. 53,1657 (1984) . 8 J. E. Martin, D. W. Schaefer and 
A. J. Hurd, to be published; D. W. Schaefer, K. D. Keefer, J. E. Martin, and A. J. Hurd, in Physics of 
Finely Divided Matter, M. Daoud, Ed., Springer Verlag, NY, 1985. 9 D. W. Schaefer and A. J. Hurd, to 
be published. lOJ. E. Martin, J. Appl. Cryst. (to be published).

Fractals

"In the 50 years since Mandelbrot identified the fractality of coastlines, mathematicians and physicists 
have developed a rich and beautiful theory describing the interplay between analytic, geometric and 
probabilistic aspects of the mathematics of fractals. Using classical and abstract analytic tools devel-
oped by Cantor, Hausdorff, and Sierpinski, they have sought to address fundamental questions: How 
can we measure the size of a fractal set? How do waves and heat travel on irregular structures? How are 
analysis, geometry and stochastic processes related in the absence of Euclidean smooth structure? 
What new physical phenomena arise in the fractal-like settings that are ubiquitous in nature? This 
book introduces background and recent progress on these problems, from both established leaders 
in the field and early career researchers. The book gives a broad introduction to several foundational 
techniques in fractal mathematics, while also introducing some specific new and significant results of 
interest to experts, such as that waves have infinite propagation speed on fractals. It contains sufficient 
introductory material that it can be read by new researchers or researchers from other areas who want 
to learn about fractal methods and results"--Publisher's website.

On Growth and Form

Fractal analysis has entered a new era. The applications to different areas of knowledge have been 
surprising. Let us begin with the fractional calculus-fractal geometry relationship, which allows for 
modeling with extreme precision of phenomena such as diffusion in porous media with fractional partial 
differential equations in fractal objects. Where the order of the equation is the same as the fractal dimen-
sion, this allows us to make calculations with enormous precision in diffusion phenomena-particularly 
in the oil industry, for new spillage prevention. Main applications to industry, design of fractal antennas 
to receive all frequencies and that is used in all cell phones, spacecraft, radars, image processing, 
measure, porosity, turbulence, scattering theory. Benoit Mandelbrot, creator of fractal geometry, would 
have been surprised by the use of fractal analysis presented in this book: "Part I: Petroleum Industry and 
Numerical Analysis"; "Part II: Fractal Antennas, Spacecraft, Radars, Image Processing, and Measure"; 
and "Part III: Scattering Theory, Porosity, and Turbulence." It's impossible to picture today's research 
without fractal analysis.

Analysis, Probability and Mathematical Physics on Fractals

Fractal geometry is revolutionizing the descriptive mathematics of applied materials systems. Rather 
than presenting a mathematical treatise, Brian Kaye demonstrates the power of fractal geometry in 
describing materials ranging from Swiss cheese to pyrolytic graphite. Written from a practical point of 
view, the author assiduously avoids the use of equations while introducing the reader to numerous 
interesting and challenging problems in subject areas ranging from geography to fine particle science. 
The second edition of this successful book provides up-to-date literature coverage of the use of fractal 
geometry in all areas of science. From reviews of the first edition: "...no stone is left unturned in the 
quest for applications of fractal geometry to fine particle problems....This book should provide hours of 



enjoyable reading to those wishing to become acquainted with the ideas of fractal geometry as applied 
to practical materials problems." MRS Bulletin

Fractal Analysis

The concepts of self-similarity and scale invariance have arisen independently in several areas. One 
is the study of the critical properties of phase transitions; another is fractal geometry, which involves 
the concept of (non-integer) fractal dimension. These two areas have now come together, and their 
methods have extended to various fields of physics. The purpose of this Symposium was to provide an 
overview of the physical phenomena that manifest scale invariance and fractal properties with the aim 
of bringing out the common mathematical features. The emphasis was on theoretical and experimental 
work related to well defined physical phenomena.

A Random Walk Through Fractal Dimensions

Fractals and Chaos: An Illustrated Course provides you with a practical, elementary introduction 
to fractal geometry and chaotic dynamics-subjects that have attracted immense interest throughout 
the scientific and engineering disciplines. The book may be used in part or as a whole to form an 
introductory course in either or both subject areas. A prominent feature of the book is the use of many 
illustrations to convey the concepts required for comprehension of the subject. In addition, plenty of 
problems are provided to test understanding. Advanced mathematics is avoided in order to provide a 
concise treatment and speed the reader through the subject areas. The book can be used as a text for 
undergraduate courses or for self-study.

Fractals in Physics

This is the first detailed account of a new approach to microphysics based on two leading ideas: (i) the 
explicit dependence of physical laws on scale encountered in quantum physics, is the manifestation 
of a fundamental principle of nature, scale relativity. This generalizes Einstein's principle of (motion) 
relativity to scale transformations; (ii) the mathematical achievement of this principle needs the 
introduction of a nondifferentiable space-time varying with resolution, i.e. characterized by its fractal 
properties.The author discusses in detail reactualization of the principle of relativity and its application 
to scale transformations, physical laws which are explicitly scale dependent, and fractals as a new 
geometric description of space-time.

Fractals and Chaos

Originally conceived some thirty years ago in the context ofquantum electrodynamics, renormalization 
methods have progressivelydeveloped into an indispensable analytical tool used in widelyvarying 
domains of physics and applied mathematics, such as * phase transitions and critical phenomena 
* dynamical systems and chaos * developed turbulence * fractal structures and complex systems 
* percolation * polymer physics * diffusion in disordered media * measure theory and stochastic 
processes. By explaining the fundamental principles of renormalization theorysuch as scale invariance 
and universality which lie behind all thetechnical variations, this book aims to guide the reader 
to a moreunified understanding of today s physics. The book is based on avery accessible main 
text, supplemented by several more specializedsections; it is intended for graduate students and for 
researcherswho are seeking an introduction to a new area of electrodynamics ora general overview of 
the physical phenomena to whichrenormalization methods are applied.

Fractal Space-time And Microphysics: Towards A Theory Of Scale Relativity

The aim of this book is both to stimulate interest in fractal geometry and to be useful as a first text to 
those who use fractal geometry in their work. It contains many suggestions for experiments, and tends 
to rely on graphic examples, rather than swamping the reader with equations and symbols.



Fractals in Physics

The author integrates discussions of fractal geometry, surface modeling techniques, and applications 
to real world problems to provide a comprehensive, accessible overview of the field. His work will equip 
researchers with the basic tools for measurement and interpretation of data, stimulating more work on 
these problems and, perhaps, leading to an understanding of the reasons that Nature has adopted this 
geometry to shape much of our world.

Renormalization Methods

This book has its roots in a series of collaborations in the last decade at the interface between statistical 
physics and cosmology. The speci?c problem which initiated this research was the study of the 
clustering properties of galaxies as revealed by large redshift surveys, a context in which concepts of 
modern statistical physics (e. g. scale-invariance, fractality. . ) ?nd ready application. In recent years we 
have considerably broadened the range of problems in cosmology which we have addressed, treating 
in particular more theoretical issues about the statistical properties of standard cosmological models. 
What is common to all this research, however, is that it is informed by a perspective and methodology 
which is that of statistical physics. We can say that, beyond its speci?c scienti?c content, this book has 
an underlying thesis: such interdisciplinary research is an exciting playground for statistical physics, 
and one which can bring new and useful insights into cosmology. The book does not represent a ?nal 
point, but in our view, a marker in the development of this kind of research, which we believe can go very 
much further in the future. Indeed as we complete this book, new developments - which unfortunately 
we have not been able to include here - have been made on some of the themes described here. Our 
focus in this book is on the problem of structure in cosmology.

A Random Walk Through Fractal Dimensions

This book provides an interdisciplinary introduction to the notion of fractal time, starting from scratch 
with a philosophical and perceptual puzzle. How subjective duration varies, depending on the way 
we embed current content into contexts, is explained. The complexity of our temporal perspective 
depends on the number of nestings performed, i.e. on the number of contexts taken into account. 
This temporal contextualization is described against the background of the notion of fractal time. 
Our temporal interface, the Now, is portrayed as a fractal structure which arises from the distribution 
of content and contexts in two dimensions: the length and the depth of time. The leitmotif of the 
book is the notion of simultaneity, which determines the temporal structure of our interfaces. Recent 
research results are described which present and discuss a number of distorted temporal perspectives. 
It is suggested that dynamical diseases arise from unsuccessful nesting attempts, i.e. from failed 
contextualization. Successful nesting, by contrast, manifests itself in a "win-win handshake" between 
the observer-participant and his chosen context. The answer as to why a watched kettle never boils has 
repercussions in many a discipline. It would be of immense interest to anyone who works in the fields 
of cognitive and complexity sciences, psychology and the neurosciences, social medicine, philosophy 
and the arts.

Fractal Surfaces

Fractal structures are found everywhere in nature, and as a consequence anomalous diffusion has 
far reaching implications in a host of phenomena. This book describes diffusion and transport in 
disordered media such as fractals, porous rocks and random resistor networks. Part I contains material 
of general interest to statistical physics: fractals, percolation theory, regular random walks and diffusion, 
continuous time random walks and Levy walks, and flights. Part II covers anomalous diffusion in 
fractals and disordered media, while Part III serves as an introduction to the kinetics of diffusion-limited 
reactions. Part IV discusses the problem of diffusion-limited coalescence in one dimension. This book 
will be of particular interest to researchers requiring a clear introduction to the field. It will also be a 
valuable source to graduate students studying in areas of physics, chemistry, and engineering.

Statistical Physics for Cosmic Structures

The investigation of phenomena involving fractals has gone through a spectacular development in the 
last decade. Many physical, technological and biological processes have been shown to be related 
to and described by objects with non-integer dimensions. The physics of far-from-equilibrium growth 
phenomena represents one of the most important fields in which fractal geometry is widely applied. 



During the last couple of years considerable experimental, numerical and theoretical information 
has accumulated concerning such processes. This book, written by a well-known expert in the field, 
summarizes the basic concepts born in the studies of fractal growth and also presents some of the 
most important new results for more specialized readers. It also contains 15 beautiful color plates 
demonstrating the richness of the geometry of fractal patterns. Accordingly, it may serve as a textbook 
on the geometrical aspects of fractal growth and it treats this area in sufficient depth to make it useful 
as a reference book. No specific mathematical knowledge is required for reading this book which is 
intended to give a balanced account of the field.

Fractal Time

This book addresses the basic physical phenomenon of small-angle scattering (SAS) of neutrons, 
x-rays or light from complex hierarchical nano- and micro-structures. The emphasis is on developing 
theoretical models for the material structure containing self-similar or fractal clusters. Within the sug-
gested framework, key approaches for extracting structural information from experimental scattering 
data are investigated and presented in detail. The range of parameters which can be obtained pave 
the road towards a better understanding of the correlations between geometrical and various physical 
properties (electrical, magnetic, mechanical, optical, dynamical, transport etc.) in fractal nano- and 
micro-materials.

Diffusion and Reactions in Fractals and Disordered Systems

This book focuses on turbulent flows generated and/or influenced by multiscale/fractal structures. It 
consists of six chapters which demonstrate, each one in its own way, how such structures and objects 
can be used to design bespoke turbulence for particular applications and also how they can be used 
for fundamental studies of turbulent flows.

Fractal Growth Phenomena

In a simple manner, explains the frontiers of astronomy, how fractals appear in cosmic physics, offers 
a personal view of the history of the idea of self-similarity and of cosmological principles and presents 
the debate which illustrates how new concepts and deeper observations reveal unexpected aspects of 
Nature.

Small-Angle Scattering (Neutrons, X-Rays, Light) from Complex Systems

Fractal geometry allows the description of natural patterns and the establishment and testing of models 
of pattern formation. In particular, it is a tool for geoscientists. The aim of this volume is to give an 
overview of the applications of fractal geometry and the theory of dynamic systems in the geosciences. 
The state of the art is presented and the reader obtains an impression of the variety of fields for which 
fractal geometry is a useful tool and of the different methods of fractal geometry which can be applied. 
In addition to specific information about new applications of fractal geometry in structural geology, 
physics of the solid earth, and mineralogy, proposals and ideas about how fractal geometry can be 
applied in the reader's field of studies will be put forward.

Fractal Flow Design: How to Design Bespoke Turbulence and Why

This book provides an important structural analysis of polymer solutions and melts, using fractal 
analysis. The book covers the theoretical fundamentals of macromolecules fractal analysis. It then goes 
on to discuss the fractal physics of polymer solutions and the fractal physics of melts. The intended 
audience of the book includes specialists in chemistry and physics of polymer synthesis and those in 
the field of polymers and polymer composites processing.

Discovery of Cosmic Fractals

This book is devoted to an important branch of the dynamical systems theory : the study of the 
fine (fractal) structure of Poincare recurrences -instants of time when the system almost repeats its 
initial state. The authors were able to write an entirely self-contained text including many insights and 
examples, as well as providing complete details of proofs. The only prerequisites are a basic knowledge 
of analysis and topology. Thus this book can serve as a graduate text or self-study guide for courses 
in applied mathematics or nonlinear dynamics (in the natural sciences). Moreover, the book can be 
used by specialists in applied nonlinear dynamics following the way in the book. The authors applied 



the mathematical theory developed in the book to two important problems: distribution of Poincare 
recurrences for nonpurely chaotic Hamiltonian systems and indication of synchronization regimes 
in coupled chaotic individual systems. * Portions of the book were published in an article that won 
the title "month's new hot paper in the field of Mathematics" in May 2004 * Rigorous mathematical 
theory is combined with important physical applications * Presents rules for immediate action to study 
mathematical models of real systems * Contains standard theorems of dynamical systems theory

Fractals and Dynamic Systems in Geoscience

This volume is concerned with the theoretical description of patterns and instabilities and their 
relevance to physics, chemistry, and biology. More specifically, the theme of the work is the theory 
of nonlinear physical systems with emphasis on the mechanisms leading to the appearance of regular 
patterns of ordered behavior and chaotic patterns of stochastic behavior. The aim is to present basic 
concepts and current problems from a variety of points of view. In spite of the emphasis on concepts, 
some effort has been made to bring together experimental observations and theoretical mechanisms 
to provide a basic understanding of the aspects of the behavior of nonlinear systems which have a 
measure of generality. Chaos theory has become a real challenge to physicists with very different 
interests and also in many other disciplines, of which astronomy, chemistry, medicine, meteorology, 
economics, and social theory are already embraced at the time of writing. The study of chaos-related 
phenomena has a truly interdisciplinary charac ter and makes use of important concepts and methods 
from other disciplines. As one important example, for the description of chaotic structures the branch of 
mathematics called fractal geometry (associated particularly with the name of Mandelbrot) has proved 
invaluable. For the discussion of the richness of ordered structures which appear, one relies on the 
theory of pattern recognition. It is relevant to mention that, to date, computer studies have greatly aided 
the analysis of theoretical models describing chaos.

The Fractal Physical Chemistry of Polymer Solutions and Melts

This new book explores the consideration of relationships that connect the structural and basic 
mechanical properties of polymeric mediums within the frameworks of fractal analysis with cluster 
model representations attraction. Incidentally, the choice of any structural model of medium or their 
combinations is defined by expediency and further usage convenience only. This book presents 
leading-edge research in this rapidly changing and evolving field. The book presents descriptions of the 
main reactions of high-molecular substances within the frameworks of fractal analysis and irreversible 
aggregation models. Synergetics and percolation theory were also used. In spite of the enormous 
number of papers dealing with the influence of the medium on the rate of chemical reactions (including 
synthesis of polymers), no strict quantitative theory capable of "universal" application has been put 
forward up until now. It is now possible to describe the relationship between the reaction rate constants 
and the equilibrium constants with the nature of the medium in which the reactions take place by 
means of a single equation. This important book for the first time gives structural and physical grounds 
of polymers synthesis and curing, and the fractal analysis is used for this purpose. This new book: 
- Highlights some important areas of current interest in polymer products and chemical processes - 
Focuses on topics with more advanced methods - Emphasizes precise mathematical development and 
actual experimental details - Analyzes theories to formulate and prove the physicochemical principles 
- Provides an up-to-date and thorough exposition of the present state of the art of complex polymeric 
materials

Fractal Dimensions for Poincare Recurrences

This book provides an important structural analysis of polymer solutions and melts, using fractal 
analysis. The book covers the theoretical fundamentals of macromolecules fractal analysis. It then goes 
on to discuss the fractal physics of polymer solutions and the fractal physics of melts. The intended 
audience of the book includes specialists in chemistry and physics of polymer synthesis and those in 
the field of polymers and polymer composites processing.

Order and Chaos in Nonlinear Physical Systems

These days computer-generated fractal patterns are everywhere, from squiggly designs on computer 
art posters to illustrations in the most serious of physics journals. Interest continues to grow among 
scientists and, rather surprisingly, artists and designers. This book provides visual demonstrations 
of complicated and beautiful structures that can arise in systems, based on simple rules. It also 



presents papers on seemingly paradoxical combinations of randomness and structure in systems of 
mathematical, physical, biological, electrical, chemical, and artistic interest. Topics include: iteration, 
cellular automata, bifurcation maps, fractals, dynamical systems, patterns of nature created through 
simple rules, and aesthetic graphics drawn from the universe of mathematics and art. Chaos and 
Fractals is divided into six parts: Geometry and Nature; Attractors; Cellular Automata, Gaskets, and 
Koch Curves; Mandelbrot, Julia and Other Complex Maps; Iterated Function Systems; and Computer 
Art. Additionally, information on the latest practical applications of fractals and on the use of fractals 
in commercial products such as the antennas and reaction vessels is presented. In short, fractals 
are increasingly finding application in practical products where computer graphics and simulations are 
integral to the design process. Each of the six sections has an introduction by the editor including 
the latest research, references, and updates in the field. This book is enhanced with numerous color 
illustrations, a comprehensive index, and the many computer program examples encourage reader 
involvement.

Fractal Mechanics of Polymers

Multifractal processes are assuming an increasingly prominent role in many diverse technical fields 
such as physics, telecommunications, biology, mathematics, and engineering. In Multifractal Process-
es, the authors offer a comprehensive treatment of multifractal structures that is unique in its balance 
between theory and practical applications. While presenting the theoretical foundation of multifractals, 
this self-contained volume encourages the reader to explore the utility of multifractals for analyzing 
physical processes representative of these numerous fields. As a key strength of Multifractal Processes, 
the application topics that are presented provide a step-by-step roadmap for incorporating multifrac-
tal models within a signal processing framework. Fundamental mathematical concepts are clearly 
explained in an intuitively appealing manner by relying on physical insights and simple geometric 
models. Similarly, the reader is guided through the pitfalls associated with processing real data and 
offered robust approaches for extracting multifractal information from noisy data. This volume especially 
highlights how multifractal processes permeate the scientific community. The authors employ numerous 
examples gleaned from such fields as fluid dynamics, agent-based simulations, and communication 
networks to illustrate both the strengths and weaknesses of multifractal models. Along the way, analysis 
tools are developed to aid in the interpretation of results. Aimed for use by both first-year graduate 
students and the practical engineer, this text will appeal to any researcher desiring to learn the secrets 
of multifractal processes.

The Fractal Physical Chemistry of Polymer Solutions and Melts

As much as anything, fractals are the study of what might have been. This much needed resource for 
the study of the complexity of patterns offers insights for both researchers and interested readers alike. 
No previous background in fractals is assumed, however, an understanding of higher mathematics 
such as linear algebra and differential equations is useful. Includes a color plate of fractals developed 
in the book. Software is available. Paper edition (unseen), $38. Annotation copyrighted by Book News, 
Inc., Portland, OR

Chaos and Fractals

This new book explores the consideration of relationships that connect the structural and basic 
mechanical properties of polymeric mediums within the frameworks of fractal analysis with cluster 
model representations attraction. Incidentally, the choice of any structural model of medium or their 
combinations is defined by expediency and further usage convenience only. This book presents 
leading-edge research in this rapidly changing and evolving field. The book presents descriptions of the 
main reactions of high-molecular substances within the frameworks of fractal analysis and irreversible 
aggregation models. Synergetics and percolation theory were also used. In spite of the enormous 
number of papers dealing with the influence of the medium on the rate of chemical reactions (including 
synthesis of polymers), no strict quantitative theory capable of "universal" application has been put 
forward up until now. It is now possible to describe the relationship between the reaction rate constants 
and the equilibrium constants with the nature of the medium in which the reactions take place by 
means of a single equation. This important book for the first time gives structural and physical grounds 
of polymers synthesis and curing, and the fractal analysis is used for this purpose. This new book: 
• Highlights some important areas of current interest in polymer products and chemical processes • 
Focuses on topics with more advanced methods • Emphasizes precise mathematical development and 



actual experimental details • Analyzes theories to formulate and prove the physicochemical principles 
• Provides an up-to-date and thorough exposition of the present state of the art of complex polymeric 
materials

Multifractal Processes

Written for graduate or advanced students as well as for professionals in physics and chemistry, this 
book includes the fundamental concepts of statistical physics and physical kinetics. These concepts 
relate to a wide range of physical objects, such as liquids and solids, gases and plasmas, clusters and 
systems of complex molecules. The book analyzes various structures of many-particle systems, such 
as crystal structures, lamellar structures, fractal aggregates and fractal structures, while comparing 
different methods of description for certain systems and phenomena. Developed from a lecture course 
on statistical physics and kinetic theory of various atomic systems, the text provides a maximum number 
of concepts in the simplest way, based on simple problems and using various methods.

Fractal Growth Phenomena

Fractal Mechanics of Polymers
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