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Opening Preface 

－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ 

About FDA Express  

   The FDA Express is a biweekly newsletter centering on fractional derivative and its 

applications and is sent to your registered email address on 15th and 30th of each month. Its topics 



include opening issues and discussions, recent advances, journal contents, new books, conferences, 

and so on. You are warmly welcome to subscribe this newsletter by simply clicking here. We also 

invite you to contribute news and digests in the scope of the FDA, and your active participation 

and contribution will help grow our community in a great way. This Express is currently 

maintained by the volunteers from the Institute of Soft Matter Mechanics.  

  

  [Back] 

 

Open Issues & Discussions 

－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ 

Anisotropic Fractional Derivative Viscoelastic Models  

 (Contributed by X.D. Zhang) 

 

So far, almost all researches on the fractional derivative viscoelastic models are focused on 

isotropic viscoelastic materials, most of these models are even one dimensional constitutive 

relationship. However, the many natural and engineering materials are anisotropic viscoelastic 

materials, such as composite materials, biological materials and so on. Although a few literatures 

proposed the anisotropic fractional derivative viscoelastic models, such as “Anisotropic 

viscoelastic models with singular memory” by Hanyga, corresponding researches are still under 

way. How to develop the three dimensional anisotropic fractional derivative viscoelastic models is 

a key topic in the application of fractional derivative models. 

  [Back] 

 

Conferences 

－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ 

The 5th IFAC Symposium on Fractional Differentiation and its Applications 

(FDA12) 



 （Hohai University, Nanjing, China, May 14-17, 2012） 

 

    Co-sponsored by Technical Committee: TC 2.2 Linear Control Systems, International 

Federation of Automatic Control (IFAC), Chinese Society of Theoretical and Applied Mechanics, 

Hohai University, Shanghai University 

    Website: http://em.hhu.edu.cn/fda12/ 

------------------------------------------------------------------------------------------------------ 

  In recent years, fractional differentiation has drawn increasing attention in the study of 

so-called "anomalous" social and physical behaviors, where scaling power law of fractional order 

appears universal as an empirical description of such complex phenomena. It is worth noting that 

the standard mathematical models of integer-order derivatives, including nonlinear models, do not 

work adequately in many cases where power law is clearly observed. To accurately reflect the 

non-local, frequency- and history-dependent properties of power law phenomena, some alternative 

modeling tools have to be introduced such as fractional calculus. 

     Research in fractional differentiation is inherently multi-disciplinary and its application across 

diverse disciplines such as physics, chemistry, biology, polymer, medicine, mechanics, finance, 

social sciences, notably control theory and signal and image processing. This is well reflected by 

the wide scope of the articles reported in literature. The purpose of this Symposium in series is to 

provide the participants with a broad overview of the state of the art on fractional systems, leading 

to the cross-fertilization of new research on theoretical, experimental and computational fronts for 

potential uses of fractional differentiation in diverse applications.  

     This series of conferences is the largest of its kind. Following the previous successful 

conferences, 2004 in France, 2006 in Portugal, 2008 Turkey, and 2010 in Spain, we expect that 

200 or so participants from around the world will attend the FDA12. 

 

Plenary speakers:  

Prof. Guanrong Chen Prof. Virginia Kiryakova  

Prof. Joseph Klafter Prof. Jean-Claude Trigeassou  

Prof. Bruce J. West Prof. Weiqiu Zhu  

Important dates: 



Deadline for minisymposium proposal: 15 December 2011  

Deadline for abstracts: 1 January 2012  

Deadline for full papers: 15 February 2012  

Deadline for early registration (fill online registration): 15 February 2012 

For more details, see http://em.hhu.edu.cn/fda12/ 

For additional information, please email us at fda12@hhu.edu.cn 
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New Books 

－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ 

FRACTIONAL CALCULUS AND WAVES IN LINEAR 

VISCOELASTICITY: An Introduction to Mathematical Models 

(Francesco Mainardi, University of Bologna, Italy) 

from Imperial College Press 

This monograph provides a comprehensive overview of the author’s work on the fields of 

fractional calculus and waves in linear viscoelastic media, which includes his pioneering 

contributions on the applications of special functions of the Mittag-Leffler and Wright types.  

        It is intended to serve as a general introduction to the above-mentioned areas of 

mathematical modeling. The explanations in the book are detailed enough to capture the interest 

of the curious reader, and complete enough to provide the necessary background material needed 

to delve further into the subject and explore the research literature given in the huge general 

bibliography.  

        This book is likely to be of interest to applied scientists and engineers.  

Contents: 

●Essentials of Fractional Calculus 

● Essentials of Linear Viscoelasticity 

● Fractional Viscoelastic Models 



● Waves in Linear Viscoelastic Media: Dispersion and Dissipation 

● Waves in Linear Viscoelastic Media: Asymptotic Representations 

● Diffusion and Wave–Propagation via Fractional Calculus 
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－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ 

Fractional Processes and Fractional-Order Signal Processing: Techniques and 

Applications 

(Hu Sheng, YangQuan Chen and TianShuang Qiu) 

In this monograph, we will introduce some complex random signals which are characterized 

by the presence of heavy-tailed distribution or non-negligible dependence between distant 

observations, from the ‘fractional’ point of view. Furthermore, the analysis techniques for these 

fractional processes are investigated using the ‘fractional thinking.’ The term ‘fractional process’ 

in this monograph refers to some random signals which manifest themselves by heavy-tailed 

distribution, long range dependence (LRD)/long memory, or local memory. Fractional processes 

are widely found in science, technology and engineering systems. Typical heavy-tailed distributed 

signals include underwater acoustic signals, low-frequency atmospheric noises, many types of 

man-made noises, and so on. Typical LRD/long memory processes and local memory processes 

can be observed in financial data, communications networks data and biological data. These 

properties, i.e., heavy-tailed distribution, LRD/long memory, and local memory always lead to 

certain trouble in correctly obtaining the statistical characteristics and extracting desired 

information from these fractional processes. These properties cannot be neglected in time series 

analysis, because the tail thickness of the distribution, LRD, or local memory properties of the 

time series are critical in characterizing the essence of the resulting natural or man-made 

phenomena of the signals. Therefore, some valuable fractional-order signal processing (FOSP) 

techniques were provided to analyze these fractional processes. FOSP techniques, which are based 

on the fractional calculus, FLOM and FrFT, include simulation of fractional processes, 



fractional-order system modeling, fractional-order filtering, realization of fractional systems, etc. 

So, for random signals which exhibit evident ‘fractional’ properties, should be investigated using 

FOSP techniques to obtain better analysis results. 

        This monograph includes four parts. The first part is the overview of fractional processes and 

FOSP techniques. The second part presents fractional processes, which are studied as the output of 

the fractional order differential systems, including constant-order fractional processes and 

variable-order fractional processes. The third part introduces the FOSP techniques from the 

‘fractional signals and fractional systems’ point of view. In the last part of the monograph, some 

application examples of FOSP techniques are presented to help the readers to understand and 

appreciate the fractional processes and fractional techniques. We sincerely wish this monograph 

can give our readers a novel insight into the complex random signals characterized by ‘fractional’ 

properties, and some powerful tools to characterize those signals. 

Contents: 

Part-1 Overview of Fractional Processes and Fractional-Order Signal Processing Techniques 

Part-2 Fractional Processes 

    o Constant-Order Fractional Processes 

    o Multifractional Processes 

Part-3 Fractional-Order Signal Processing 

    o Constant-Order Fractional Signal Processing 

    o Variable-Order Fractional Signal Processing 

    o Distributed-Order Fractional Signal Processing 

Part-4 Applications of Fractional-Order Signal Processing Techniques 

    o Fractional Autoregressive Integrated Moving Average with Stable Innovations Model of 

Great Salt Lake Elevation Time Series 

    o Analysis of Biocorrosion Electrochemical Noise Using Fractional Order Signal Processing 

Techniques 

    o Optimal Fractional-Order Damping Strategies 

    o Heavy-Tailed Distribution and Local Memory in Time Series of Molecular Motion on the 

Cell Membrane 

    o Non-linear Transform Based Robust Adaptive Latency Change Estimation of Evoked 



Potentials 

    o Multifractional Property Analysis of Human Sleep Electroencephalogram Signals 

    o Conclusions 
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Journals 

－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ 

Chaos, Solitons & Fractals 
Volume 45, Issue 1 (January 2012) 

  
 Frontiers  

Statistical properties of dynamical systems – Simulation and abstract computation 

Stefano Galatolo, Mathieu Hoyrup, Cristóbal Rojas 

  

Research papers  

On the characteristics of the head-on collision between two ion thermal waves in isothermal 

pair-ion plasmas containing charged dust grains 

E.F. El-Shamy, W.A. Awad 

  

Exotic modulated signals in a nonlinear electrical transmission line: Modulated peak solitary wave 

and gray compacton 

Fabien Kenmogne, David Yemélé 

  

 Estimation of communication-delays through adaptive synchronization of chaos 

Francesco Sorrentino, Pietro DeLellis 

  

Time dynamics in the point process modeling of seismicity of Aswan area (Egypt) 

Luciano Telesca, Abuo El-Ela Amin Mohamed, Mohamed ElGabry, Sherif El-hady, Kamal M. 

Abou Elenean 

  

A generalized Halanay inequality on impulsive delayed dynamical systems and its applications 

Quanjun Wu, Hua Zhang, Lan Xiang, Jin Zhou 

  



Zipf’s law, 1/f noise, and fractal hierarchy 

Yanguang Chen 

  

 A delayed computer virus propagation model and its dynamics 

Jianguo Ren, Xiaofan Yang, Lu-Xing Yang, Yonghong Xu, Fanzhou Yang 

  

 Chaos control and generalized projective synchronization of heavy symmetric chaotic gyroscope 

systems via Gaussian radial basis adaptive variable structure control 

Faezeh Farivar, Mahdi Aliyari Shoorehdeli, Mohammad Ali Nekoui, Mohammad Teshnehlab  

  

Variable elasticity of substituition in a discrete time Solow–Swan growth model with differential 

saving 

Serena Brianzoni, Cristiana Mammana, Elisabetta Michetti 
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－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ 

Fractional Calculus and Applied Analysis 

Volume. 14, Number 4 (2011) 

  

Editorial FCAA news: Meetings, Books, Anniversaries 

Virginia Kiryakova 

 

Survey Paper PLC implementation of a crone controller 

Patrick Lanusse and Jocelyn Sabatier 

 

Research Paper Fractional calculus of variations for a combined Caputo derivative 

Agnieszka B. Malinowska and Delfim F. M. Torres 

 

Research Paper On the existence and uniqueness and formula for the solution of R-L fractional 

cauchy problem in ?n 

Dariusz Idczak and Rafal Kamocki 



 

Research Paper Fractional boundary value problems: Analysis and numerical methods 

Neville J. Ford and M. Luísa Morgado 

 

Survey Paper Fractional calculus and Sinc methods 

Gerd Baumann and Frank Stenger 

 

Research Paper Integral expressions for Mathieu-type power series and for the 

Butzer-Flocke-Hauss Ω-function 

Zivorad Tomovski and Tibor K. Pogány 

 

Discussion Paper And I say to myself: “What a fractional world!” 

J. A. Tenreiro Machado 

 [Back] 

  

Researchers & Groups 

－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－－ 

Rudolf Gorenflo 

Professor emeritus at Free University of Berlin 

A Short Outline of His Life 

    Born on 31 July 1930 in Friedrichstal near Karlsruhe, 1950 - 1956: student of Mathematics and 

Physics at Technical University in Karlsruhe, 1956: diploma in mathematics, 1960: promotion to 

Dr. rer. nat. (doctor rerum naturalium), 1957 - 1961: scientific assistant at Technical University in 

Karlsruhe, 1961 - 1962: mathematician at Standard Electric Lorenz Company in Stuttgart, 1962 - 

1970: research mathematician at Max-Planck Institute for Plasma Physics in Garching near 

Munich, 1970: habilitation in mathematics at Technical University in Aachen, 1971 - 1973: 

professor at Technical University in Aachen, 1972: guest professor at University of Heidelberg, 

since October 1973: full professor at Free University of Berlin, 1995: guest professor at University 



of Tokyo, since October 1998: professor emeritus at Free University of Berlin。 

    Rudolf Gorenflo is member of several scientific associations. He began working on the 

research of fractional derivative ordinary fractional differential equations and related special 

functions in 1992, and later (beginning in 1995) he intensified this work in collaboration with Prof. 

F. Mainardi and other investigators. Soon these interests were extended to cover partial fractional 

equations (fractional in time or in space or in both time and space), equations suitable for 

modelling non-classical diffusion processes. In this collaboration, various types of random walk 

models were devised and analyzed.  

 

Selected Publications: 

Title: Fractional calculus and continuous-time finance  

Author(s): Scalas E; Gorenflo R; Mainardi F 

Source: PHYSICA A Volume: 284 Issue: 1-4 Pages: 376-384 

Title: On Mittag-Leffler-type functions in fractional evolution processes  

Author(s): Mainardi F; Gorenflo R  

Source: JOURNAL OF COMPUTATIONAL AND APPLIED MATHEMATICS Volume: 118 

Issue: 1-2 Pages: 283-299 

Title: Discrete random walk models for space-time fractional diffusion  

Author(s): Gorenflo R; Mainardi F; Moretti D; et al. 

Source: CHEMICAL PHYSICS Volume: 284 Issue: 1-2 Special Issue: SI Pages: 521-541 

Title: Time fractional diffusion: A discrete random walk approach  

Author(s): Gorenflo R; Mainardi F; Moretti D; et al. 

Source: NONLINEAR DYNAMICS Volume: 29 Issue: 1-4 Pages: 129-143 

Title: Fractional diffusion: probability distributions and random walk models  

Author(s): Gorenflo R; Mainardi F; Moretti D; et al. 

Source: PHYSICA A-STATISTICAL MECHANICS AND ITS APPLICATIONS Volume: 305 

Issue: 1-2 Pages: 106-112  

Homepage of Rudolf Gorenflo: http://www.fracalmo.org/gorenflo/index.htm 
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Fractional Order Chaotic Systems 

Numerical solutions of the fractional order chaotic systems 

by  Ivo Petras 

(From Matlab Central, Updated 17 Apr 2011) 

Description  

    This toolbox contains the functions which can be used to simulate some of the well-known 

fractional order chaotic systems, such as: - Chen's system/ - Arneodo's system/ - Genesio-Tesi's 

system/ - Lorenz's system/ - Newton-Leipnik's system/ - Rossler's system/ - Lotka-Volterra 

system/ - Duffing's system/ - Van der Pol's oscillator/ - Volta's system/ - Lu's system/ - Liu's 

system/ - Chua's systems/ - Financial system/ - 3 cells CNN. 

The functions numerically compute a solution of the fractional nonlinear differential equations, 

which describe the chaotic system. Each function returns the state trajectory (attractor) for total 

simulation time.  

Download: 

http://www.mathworks.fr/matlabcentral/fileexchange/27336-fractional-order-chaotic-systems 

For more details see book: 

Ivo Petras, Fractional-Order Nonlinear Systems: Modeling, Analysis and Simulation, Springer, 

Series: Nonlinear Physical Science, 2011, ISBN 978-3-642-18100-9. 

http://www.springer.com/engineering/control/book/978-3-642-18100-9 

or Chinese edition: 

Higher Education Press, Series: Nonlinear Physical Science, 2011, ISBN 978-7-04-031534-9. 

http://academic.hep.com.cn/mh/nps/index.html  
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