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fractional calculus, which is of great significance for promoting the
practical optimization, control, and mechanics problems.

In 2018, The Third International Symposium on Applied Fractional
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and France.



Program Committee
Prof. Yongguang Yu (Beijing Jiaotong University, Beijing, China)
Prof.YangQuan Chen(University of California, Merced)

Prof.lgor Podlubny(Technical University of Kosice, Slovakia)

Organizing Committee
Prof. Yongguang Yu (Beijing Jiaotong University, Beijing, China)

Prof.YangQuan Chen(University of California, Merced)

Contact Information

Name: Yuting Zhang Tel: 86-18801113731
E-mail:16121605@bjtu.edu.cn

Name: Wenjiao Sun Tel: 86-15726668934

E-mail:17121566@bjtu.edu.cn

Address : Jiayuan Hotel

Beijing Jiaotong University



Content

N[ ) (o] =T 1

Schedule

Conference Program.........ccooiiiiiiii i 3
ADSIraCtS Of TalKS. . e A4
Brief Introduction of Scholars........oovoeiiii i, 15

Beijing Jiaotong University Map.......cooovviiiiiiiiiiiicieieen, 22



B = Jm B 2 B AR 2 AL RSB K F E T &

(2018.7.2-7.4)
The Third International Symposium on Applied Fractional Calculus at Beijing Jiaotong University

£ 2RBREBEF-

AR 2 i ER A G 3 A8 38 K 2 3 2 Bt 32 ) B8 = N 0 B R 2 b A8 K
LER S . AESMEZMES SRR B O i E R CRIE L.
DA KW E AR

—. 2E: 20184E7 H2H-7H 4H

v SUHL R JERTAC I KA IR T 401

v ERAL: JERATIE KA b

v FEPEHREE: FESOURUE, Jb R TE XORMI R 6 5 (A2 KPETTT AR 200 KO
. REHE:

b EENs: FABHEL 4 SLESTHET T PITRIMEPUE 13—~ A% 16 &K
MBI — 2P AT 2B AL A R 22 PR ] 2L 50 43

JERVaYs: Jesiek 0 54— ERKEHHE B M H— A% 86/92/FF 19 & K&
SEESAR Dl — P47 B AL Rl K] 4 FE 40 4%

B : bW I~ R E Bk 2 S~V E 1= DT BN E T
Ui — AT 16 2RI ALl — BAT R IL A R 2ET ] 2 FE 1/ 30 434

HE

N~ BTG
1. EEAACRR BAENUE R B 23K, A RREOR, TRIRATER 2541,
DA 2 55 2 At 22 4k

2. B S RERE AR W TR 30 408 CRFERE R ED , HARR
H P VE R WM (Bt 3D .

3. UL, WEHSEMARRSEFRELIKATE, A EER RSN
4, EERERETHEATIFEIERRIEE, SEAZE% HHE.

L. SWARE:
Jb B AT IR TAOLEFE (+86-13439090121, ygyu@bjtu.edu.cn) ,
BRI R 2EBRZESE A3 4% BRBH SR #d%  (ychenb3@ucmerced.edu)

I\ SUEREE A
b At A R MK (+86-17801145699, 17118433@bjtu.edu.cn)
Jbasil R a A sk 48 (+86-18801113731, 16121605@bjtu.edu.cn),
b AT R B A Pl (+86-15726668934, 17121566@bjtu.edu.cn) .

IR FEEERBE
=% )SEANAZHLH


mailto:ychen53@ucmerced.edu
mailto:17118433@bjtu.edu.cn
mailto:16121605@bjtu.edu.cn

Schedule

Date Time Content
_ _ Registration
2 July, Monday 14:00-20:00 (Jiayuan Hotel)
8:30-12:00 Report
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13:00-16:30 Defection
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Conference Program

Order Reporter School Time
Opening Ceremony 8:30-8:40
Professor Tfechnical
Report 1 lgor  Podlubny Ur_nversny of_ 8:40-9:20
Kosice, Slovakia
Professor University of
Report 2 Yangqguan Chen California, Merced 9:20-10:00
Tea Break 10:00-10:10
Professor Ecole Centrale de
Report 3 Ahmed Rahmani Lille, France 10:10-10:50
Report 4 Professor Shandong 10:50-11:30
Xiaoyun Jiang University
Report 5 Doctor Central University 11:30-11:50
Hu Wang of Finance and
Economics
Lunch 11:50-13:00
Report 6 Professor Tsinghua 13:00-13:40
Donghai  Li University
Report 7 Doctor Northwestern 13:40-14:10
Shuo Zhang Polytechnical
University
Report 8 Professor Northeastern 14:10-14:50
Dingyu Xue University
Professor Sh‘f"”d"f‘g
Report 9 Haitao Oi University 14:50-15:30
(Weihai)
Tea Break 15:30-15:40
Report 10 Professor Shanghai Jiao Tong | 15:40-16:20
Junguo Lu University
Report 11 Doctor Nanjing University | 16:20-17:00
Guocheng Wu of Finance and

Economics

End




Abstracts of Talks
Report 1:

Fractional-order Modeling of Real Materials
Igor Podlubny

Technical University of Kosice, Slovakia

Modeling of real materials (elastic, viscoelastic, porous, granular, etc.) will be
considered from various viewpoints: modeling of the geometric structure of
materials, modeling of their physical properties, some approaches to classification
of materials based on their structure and properties, modeling of dynamical
processes in materials based on their geometric and physical models, and some
other aspects. Methods for identification of parameters of mathematical models of
real materials will be discussed, as well as some approaches to performing
experimental measurements for that purpose. The use of integer-order models,
fractional-order models, numerical approaches and models, computational
methods, and other currently available approaches in relation to modeling of real

materials will also be explored.



Report 2:
MAD about Variability: Fractional calculus meets big data

Yangquan Chen

University of California, Merced

MAD stand for modeling, analysis and design. | first argue that“variability” is
a defining feature of big data in its 10 “V” characteristics (MVolume/Velocity/V-
ariety/Variability/Veracity/Validity/Vulnerability/\Volatility/Visualization/Value)

Then | suggest that to quantitatively model, analyze the variabilities, fractional
calculus is required when the big data is from a complex dynamic system. |
advocate the use of “fractional order data analytics” (FODA) based on fractional
order signal processing (FOSP) techniques. Design for desirable level of
variability is then possible based on the modeling and analysis. Examples in crop
water stress drone remote sensing, networked control systems are briefly

introduced as motivating real world applications.



Report 3:

Some Recent Results on Cooperative Control of Fractional
Multi-Agent Systems
Ahmed Rahmani

Ecole Centrale de Lille, France

Cooperative control of multi-agent/ multi-vehicle systems has attracted
increasing attention in recent years from researchers in various fields of physics,
mathematics, engineering, biology, and sociology, and so on. This is partly due to
its potential applications, including biological systems, vehicle formation, and
group decision making problems, to name a few.

It has been pointed out that many practical systems will be better described by
fractional-order dynamics, such as unmanned ground vehicles (UGVs) systems
moving on top of carpet, unmanned aerial vehicles(UAVSs) high-speed flying in
dust storm, rain, or snow. The most significant advantage of fractional-order
systems is that fractional derivatives provide an excellent tool for the description
of memory and hereditary properties of various processes. This talk will present
some recent results for cooperative control (consensus, formation control ...) of
fractional multi-agent systems with various practical constraints Including time

delay, unknown external disturbances....



Report 4:

Application of fractional calculus to quantum mechanics
Xiaoyun Jiang

Shandong University

In the recent years, fractional calculus theory has become a great development
of nonlinear science. Application of the fractional calculus to quantum processes
is a new and fast developing part of quantum physics. It aims to explore nonlocal
effects found for either long-range interactions or time-dependent processes with
many scales. In quantum mechanics, the Schr&linger equation is one of the most
important equations. So far, the investigation for the fractional Schrodinger
equation has been paid much attention. The main reason is that fractional
Schrodinger equation can describe some physical phenomena more exactly than
the integer-order equation do.

It is known that spectral methods have been the efficient tools for computing
numerical solutions of the fractional differential equations because of their
high-order accuracy. This fact and the availability of the fast Fourier transform
(FFT) are two major reasons for the extensive applications of Fourier spectral
methods to problems with periodic boundary conditions. Plane wave and soliton
are two important solutions of the fractional nonlinear Schrodinger equation.
Hence, Fourier spectral method can be used to solving the fractional nonlinear
Schrodinger equation due to the periodicity of solutions.

In our paper, we consider the space fractional nonlinear Schrodinger equation.
Firstly, the Crank-Nicolson Fourier Galerkin and Fourier collocation methods are
proposed for the considered equation. The FFT technique is used for practical
computation. Secondly, Convergence with spectral accuracy in space and
second-order accuracy in time are verified for both Galerkin and collocation
approximations, and we derive a rigorous analysis of the conservation for the
Crank-Nicolson Fourier Galerkin fully discrete system. Thirdly, the Bayesian
method is presented to estimate the fractional derivative order and the coefficient
of nonlinear term based on the spectral form of the direct problem. Finally, some

numerical examples are given to confirm the theoretical analysis.
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Tsinghua University
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Report 7:

Stability analysis of a class of Non-Commensurate
Fractional-Order Delay Systems
Shuo Zhang

Northwestern Polytechnical University

Most of the existing studies discussed about stability conditions of
fractional-order systems focus on commensurate ones. In this talk, a class of
non-commensurate fractional-order delay systems is discussed. Its stability
analysis is studied under different groups of parameter conditions based on
Nyquist’s Theorem. The obtained stability results can be applied in

non-commensurate fractional-order controlled systems.
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Report 8:
Fractional-order Control Systems Design with FOTF

Toolbox
Dingyu Xue

Northeastern University

FOTF Toolbox was designed earlier for the representation of fractional- order
control system, and now it is fully upgraded for processing analysis and design
problems for multivariable fractional-order systems, linear or nonlinear. The
facilities of FOTF Toolbox include high-precision numerical methods for
fractional calculus problems, fractional-order transfer function and state space
models, and a Simulink blockset for processing modeling and simulation
problems of any complexity. For linear fractional-order systems, attempts are
made such that the modeling and analysis is as easy as one is working with linear
integer-order systems. In this talk, illustrative examples are given to show the
analysis and design of fractional-order systems with the directly use FOTF

Toolbox.
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Report 9:
Microflows of Viscoelastic fluids with Fractional

Constitutive Relationships
Haitao Qi

Shandong University (Weihai)

Recently the microflows of viscoelastic fluids have been studied extensively
due to its importance in microfluidic systems. However, the application of
fractional constitutive models in microchannel flow is still in early stages. In this
talk, we will discuss the applications of fractional calculus in the field of
microflows of viscoelastic fluid. Firstly, we develop the mechanics models to
study the electroosmotic slip flows of viscoelastic flow under the mixed influence
of electroosmosis and pressure gradient forcings. Then, the analytical solutions
of the corresponding fractional differential equations are derived and the
numerical methods(finite difference method and spectral method) are also
presented. Finally, the combined effects of the slip boundary conditions, fluid
rheology, electroosmotic and pressure gradient forcings on the fluid velocity
distribution and the flow rate are discussed with graphics. Our results may be
useful for the prediction of the flow behavior of viscoelastic fluids in

microchannels and can benefit the design of microfluidic devices.
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Report 11:
Mittag-Leffler stability of impulsive fractional difference

equations
Guocheng Wu

Nanjing University of Finance and Economics

This talk introduces fractional differences on an isolated time scale and
possible applications in image processing. Then impulsive fractional difference
equations are introduced and equivalent sum equations of fractional order are
established. An impulsive Mittag-Leffler solution is obtained. Within Lyapunov
direct method, sufficient conditions for asymptotic stability and Mittag-Leffler

stability are presented, respectively.
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