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Inference on the Hurst Parameter and the Variance of Diffusions Driven by
Fractional Brownian Motion
Corinne Berzin, Alain Latour, JoséR. León
Book Description
The use of diffusion models driven by fractional noise has become popular for more than two
decades. The reasons that produced this situation have been varied in nature. We can mention,
among others, those that come from mathematics and other from the applications. The notes are
aimed at a mixed audience. They can be used in a graduate course in statistics of Gaussian
processes, as well as a reference book for researchers in the field and as a guide for those
interested in the applications of fractional models.
More information on this book can be found by the following link:
http://link.springer.com/book/10.1007/978-3-319-07875-5
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Fractional Derivatives for Physicists and Engineers
Vladimir V. Uchaikin
Book Description
The first three chapters of the book are united into the first part “Background” which contains
description of various natural phenomena demonstrating such properties. The second part of the

book, “Theory”, contains the elements of fractional calculus theory with review of various
fractional equations, and their analytical and numerical solutions. The third part, opening the
second volume of the book, exposes a wide field of applications of fractional calculus in modern
physics including mechanics, hydrodynamics, viscoelasticity, thermodynamics, electrodynamics,
plasma physics, quantum physics, and cosmic ray physics. Finally, the fourth, last part of the
book contains various auxiliary materials (special functions, notation of fractional derivatives,
main formulas of fractional calculus, tables and graphs of some functions, which are playing a
special role in the solution of fractional equations).
More information on this book can be found by the following link:
http://www.springer.com/physics/theoretical,+mathematical+&+computational+physics/book/978
-3-642-33910-3
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Galerkin finite element method for two-dimensional Riesz space fractional diffusion equations
Weiping Bu, Yifa Tang, Jiye Yang
A posteriori error estimates, stopping criteria, and adaptivity for multiphase compositional Darcy
flows in porous media
Daniele A. Di Pietro, Eric Flauraud, Martin Vohralík, Soleiman
Yousef

A high-accuracy preserving spectral Galerkin method for the Dirichlet boundary-value problem of
variable-coefficient conservative fractional diffusion equations
Hong Wang, Xuhao Zhang
Local time–space mesh refinement for simulation of elastic wave propagation in multi-scale
media
Victor Kostin, Vadim Lisitsa, Galina Reshetova, Vladimir Tcheverda
A fourth-order approximation of fractional derivatives with its applications
Zhao-peng Hao, Zhi-zhong Sun, Wan-rong Cao
The Galerkin finite element method for a multi-term time-fractional diffusion equation
Bangti Jin, Raytcho Lazarov, Yikan Liu, Zhi Zhou
A method based on the Jacobi tau approximation for solving multi-term time–space fractional
partial differential equations
A.H. Bhrawy, M.A. Zaky
Compact exponential scheme for the time fractional convection–diffusion reaction equation with
variable coefficients
Mingrong Cui
A new difference scheme for the time fractional diffusion equation
Anatoly A. Alikhanov
Stability and convergence of finite difference schemes for a class of time-fractional sub-diffusion
equations based on certain superconvergence
Guang-Hua Gao, Hai-Wei Sun, Zhi-Zhong Sun
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A high-accuracy preserving spectral Galerkin method for the Dirichlet
boundary-value problem of variable-coefficient conservative fractional
diffusion equations
Hong Wang, Xuhao Zhang
Publication information: Hong Wang, Xuhao Zhang, A high-accuracy preserving spectral
Galerkin method for the Dirichlet boundary-value problem of variable-coefficient conservative
fractional diffusion equations, Journal of Computational Physics, 281, 2015, Pages 67–81.
http://www.sciencedirect.com/science/article/pii/S0021999114007001
Abstract
Fractional diffusion equations were shown to provide an adequate and accurate description of
transport processes exhibiting anomalous diffusion behavior. Recently, spectral Galerkin methods
were developed for space-fractional diffusion equations aiming at achieving exponential
convergence. An optimal order error estimate in the fractional energy norm was proved under the
assumption that the true solution to the fractional diffusion equation has the desired regularity. An
optimal order error estimate in the L2 norm was proved via the well known Nitsche lifting
technique under the assumption that the true solution to the corresponding boundary-value
problem of the fractional diffusion equation has the required regularity for each right-hand side.
In this paper we show that the true solution to the Dirichlet boundary-value problem of a
conservative fractional diffusion equation of order 2−β with 0<β<1 as well as a constant
diffusivity coefficient and a constant source term is not in the fractional Sobolev space H3/2−β in
general, but is still in the Besov space . Hence, the provable convergence rate of a spectral
Galerkin method in the L2 norm is at most of the order O(N−(3/2−β)), where N is the degree of
the polynomial space in the numerical method. Numerical experiments show that the spectral
Galerkin method exhibits a subquadratic convergence in the L2 norm for any 0<β<1.
We develop a high-accuracy preserving spectral Galerkin method for the Dirichlet
boundary-value problem of one-sided variable-coefficient conservative fractional diffusion
equations. The method has a proved high-order convergence rate of arbitrary order (i) without
requiring the smoothness of the true solution u to the given boundary-value problem, but only
assuming that the diffusivity coefficient and the right-hand source term have the desired regularity;
(ii) for a variable diffusivity coefficient; and (iii) for an inhomogeneous Dirichlet boundary

condition. Numerical experiments substantiate the theoretical analysis and show that the method
exhibits exponential convergence provided the diffusivity coefficient and the right-hand source
term have the desired regularity.
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Asymptotic behavior of solutions for nonlinear elliptic problems with the
fractional Laplacian
Woocheol Choi, Seunghyeok Kim, Ki-Ahm Lee
Publication information: Woocheol Choi, Seunghyeok Kim, Ki-Ahm Lee, Asymptotic behavior
of solutions for nonlinear elliptic problems with the fractional Laplacian, Journal of Functional
Analysis, 266(11), 2014, Pages 6531-598.
http://www.sciencedirect.com/science/article/pii/S0022123614000913
Abstract
In this paper we study the asymptotic behavior of least energy solutions and the existence of
multiple bubbling solutions of nonlinear elliptic equations involving the fractional Laplacians and
the critical exponents. This work can be seen as a nonlocal analog of the results of Han (1991) [24]
and Rey (1990) [35].
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