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Fractional di�erential equations are used to model many problems such as
anomalous di�usion, viscoelasticity, biological tissues (liver, heart valve, and brain),
and bioengineering (bioelectrodes, biomechanics, and bioimaging). �e discretized
fractional system and the fractional di�erence equations have many applications in
quantum theory, insect population models, neural networks, heat transfer, and epi-
demic models. Since the fractional derivative has the memory properties, fractional
di�erential equations can describe the physical system more accurately. It is not
possible to �nd the analytic solutions of the general fractional di�erential equations.
�erefore it is necessary to consider the discretization of the fractional di�erential
equations and study the dynamics of the discretized fractional di�erence equations.
Compared with the discretization of the integer order di�erential equation, the
discretization of the fractional di�erential equations is more complicated and more
di�cult. It is necessary and timely to develop some e�cient and higher order
methods to approximate the fractional derivatives and analyze the dynamics of the
discretized fractional di�erence equations.

�is Special Issue invites papers that focus on the recent and novel developments
and achievements in the following �elds: 1) the approximation methods of the
fractional derivatives which include Riemann-Liouville, Caputo, andRiesz fractional
derivatives, 2) the study of the discretized system of the fractional di�erential
equations and the fractional di�erence equations, 3) the e�cient and higher order
numerical methods for solving fractional di�erential equations which include �nite
di�erence, �nite element, and spectral methods, and 4) the application of the
fractional di�erential equations and fractional di�erence equations.

Potential topics include but are not limited to the following:

Approximate methods to fractional derivatives
Fractional di�erence equations
Nonlinear fractional dynamics in physics
Systems with memory in biology, physiology, and neuroscience
Fractional order signals, systems, and controls
Discretization of fractional ODEs and PDEs
Discretization of fractional integral equations and integral-di�erential
equations
Discretization of fractional stochastic ODEs and PDEs
Fractional delay di�erential equations
Fractional dynamic system
Fractional integral transforms and applications
Fractional dynamics and systems with memory in social science
Numerical methods for solving fractional di�erential equations: �nite
element method, �nite di�erence methods, and spectral methods

Authors can submit their manuscripts through the Manuscript Tracking System at
http://mts.hindawi.com/submit/journals/ddns/rddf/.

Lead Guest Editor

Yubin Yan, University of Chester,
Chester, UK
y.yan@chester.ac.uk

Guest Editors

Hengfei Ding, Tianshui Normal
University, Tianshui, China
dinghf05@163.com

Maria M. F. Rodrigues, University of
Aveiro, Aveiro, Portugal
mrodrigues@ua.pt

Mohammad Javidi, University of Tabriz,
Tabriz, Iran
mo_javidi@tabrizu.ac.ir

Can Li, Xi’an University of Technology,
Xi’an, China
mathlican@xaut.edu.cn

Manuscript Due

Friday, 12 May 2017

First Round of Reviews

Friday, 4 August 2017

Publication Date

Friday, 29 September 2017

http://mts.hindawi.com/submit/journals/ddns/rddf/

