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This monograph provides the most recent and up-to-date developments on fractional differential and
fractional integro-differential equations involving many different potentially useful operators of fractional
calculus.
The subject of fractional calculus and its applications (that is, calculus of integrals and derivatives of any
arbitrary real or complex order) has gained considerable popularity and importance during the past three
decades or so, due mainly to its demonstrated applications in numerous seemingly diverse and widespread
fields of science and engineering.
Some of the areas of present-day applications of fractional models include Fluid Flow, Solute Transport or
Dynamical Processes in Self-Similar and Porous Structures, Diffusive Transport akin to Diffusion, Material
Viscoelastic Theory, Electromagnetic Theory, Dynamics of Earthquakes, Control Theory of Dynamical
Systems, Optics and Signal Processing, Bio-Sciences, Economics, Geology, Astrophysics, Probability and
Statistics, Chemical Physics, and so on.
In the above-mentioned areas, there are phenomena with estrange kinetics which have a microscopic
complex behaviour, and their macroscopic dynamics can not be characterized by classical derivative models.
The fractional modelling is an emergent tool which use fractional differential equations including derivatives
of fractional order, that is, we can speak about a derivative of order 1/3, or square root of 2, and so on. Some
of such fractional models can have solutions which are non-differentiable but continuous functions, such as
Weierstrass type functions. Such kinds of properties are, obviously, impossible for the ordinary models.
What are the useful properties of these fractional operators which help in the modelling of so many
anomalous processes? From the point of view of the authors and from known experimental results, most of
the processes associated with complex systems have non-local dynamics involving long-memory in time,
and the fractional integral and fractional derivative operators do have some of those characteristics.
This book is written primarily for the graduate students and researchers in many different disciplines in the
mathematical, physical, engineering and so many others sciences, who are interested not only in learning
about the various mathematical tools and techniques used in the theory and widespread applications of
fractional differential equations, but also in further investigations which emerge naturally from (or which are
motivated substantially by) the physical situations modelled mathematically in the book.
This monograph consists of a total of eight chapters and a very extensive bibliography. The main objective
of it is to complement the contents of the other books dedicated to the study and the applications of fractional
differential equations. The aim of the book is to present, in a systematic manner, results including the
existence and uniqueness of solutions for the Cauchy type problems involving nonlinear ordinary fractional
differential equations, explicit solutions of linear differential equations and of the corresponding initial-value
problems through different methods, closed-form solutions of ordinary and partial differential equations, and
a theory of the so-called sequential linear fractional differential equations including a generalization of the
classical Frobenius method, and also to include an interesting set of applications of the developed theory.
Key features:
- It is mainly application oriented.
- It contains a complete theory of Fractional Differential Equations.
- It can be used as a postgraduate-level textbook in many different disciplines within science and
engineering.



- It contains an up-to-date bibliography.
- It provides problems and directions for further investigations.
- Fractional Modelling is an emergent tool with demonstrated applications in numerous seemingly diverse
and widespread fields of science and engineering.
- It contains many examples.
- and so on!
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From reader reviews:

Jane Garner:

As people who live in often the modest era should be update about what going on or information even
knowledge to make all of them keep up with the era and that is always change and progress. Some of you
maybe will probably update themselves by reading books. It is a good choice for you personally but the
problems coming to a person is you don't know which one you should start with. This Theory and
Applications of Fractional Differential Equations, Volume 204 (North-Holland Mathematics Studies) is our
recommendation to make you keep up with the world. Why, as this book serves what you want and need in
this era.

Ollie Waymire:

Reading can called thoughts hangout, why? Because when you are reading a book particularly book entitled
Theory and Applications of Fractional Differential Equations, Volume 204 (North-Holland Mathematics
Studies) your head will drift away trough every dimension, wandering in every single aspect that maybe
unfamiliar for but surely might be your mind friends. Imaging every word written in a reserve then become
one type conclusion and explanation which maybe you never get prior to. The Theory and Applications of
Fractional Differential Equations, Volume 204 (North-Holland Mathematics Studies) giving you a different
experience more than blown away your brain but also giving you useful facts for your better life within this
era. So now let us explain to you the relaxing pattern the following is your body and mind are going to be
pleased when you are finished examining it, like winning a sport. Do you want to try this extraordinary
spending spare time activity?

Natalia Burton:

Your reading sixth sense will not betray you actually, why because this Theory and Applications of
Fractional Differential Equations, Volume 204 (North-Holland Mathematics Studies) guide written by well-
known writer who knows well how to make book that could be understand by anyone who all read the book.
Written with good manner for you, still dripping wet every ideas and writing skill only for eliminate your
hunger then you still hesitation Theory and Applications of Fractional Differential Equations, Volume 204
(North-Holland Mathematics Studies) as good book but not only by the cover but also by content. This is one
book that can break don't evaluate book by its handle, so do you still needing another sixth sense to pick this
kind of!? Oh come on your reading sixth sense already said so why you have to listening to another sixth
sense.

Eula Johnson:

Many people spending their time frame by playing outside together with friends, fun activity with family or
just watching TV the whole day. You can have new activity to enjoy your whole day by looking at a book.
Ugh, ya think reading a book really can hard because you have to take the book everywhere? It okay you can



have the e-book, taking everywhere you want in your Touch screen phone. Like Theory and Applications of
Fractional Differential Equations, Volume 204 (North-Holland Mathematics Studies) which is keeping the e-
book version. So , why not try out this book? Let's observe.
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