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[56] José Luis Gracia, Eugene O’Riordan, and Martin Stynes. Convergence in

positive time for a finite difference method applied to a fractional convection-

diffusion problem. Computational Methods in Applied Mathematics, 18(1):33–

42, 2018.

[57] Yubin Yan, Monzorul Khan, and Neville J. Ford. An analysis of the modified

L1 scheme for time-fractional partial differential equations with nonsmooth

data. SIAM Journal on Numerical Analysis, 56(1):210–227, 2018.

[58] Changpin Li and An Chen. Numerical Methods for Fractional Partial Dif-

ferential Equations. International Journal of Computer Mathematics, 95(6-

7):1048–1099, 2018.

[59] Hu Chen and Martin Stynes. Error analysis of a second-order method on

fitted meshes for a time-fractional diffusion problem. Journal of Scientific

Computing, 79:624–647, 2019.

[60] Chaobao Huang, Martin Stynes, and Hu Chen. An α-robust finite element

method for a multi-term time-fractional diffusion problem. Journal of Com-

putational and Applied Mathematics, 389:113334, 2021.

[61] Chaobao Huang and Martin Stynes. α-robust error analysis of a mixed fi-

nite element method for a time-fractional biharmonic equation. Numerical

Algorithms, pages 1–18, 2020.

148



[62] Chaobao Huang and Martin Stynes. Superconvergence of a finite element

method for the multi-term time-fractional diffusion problem. Journal of Sci-

entific Computing, 82(1):1–17, 2020.

[63] Wenlin Qiu, Da Xu, Jing Guo, and Jun Zhou. A time two-grid algorithm based

on finite difference method for the two-dimensional nonlinear time-fractional

mobile/immobile transport model. Numerical Algorithms, 85:39–58, 2020.

[64] Rahul Kumar Maurya, Vinita Devi, and Vineet Kumar Singh. Stability and

convergence of multistep schemes for 1D and 2D fractional model with non-

linear source term. Applied Mathematical Modelling, 89:1721–1746, 2021.

[65] Hui Zhang, Fanhai Zeng, Xiaoyun Jiang, and George Em Karniadakis. Con-

vergence analysis of the time-stepping numerical methods for time-fractional

nonlinear subdiffusion equations. Fractional Calculus and Applied Analysis,

25(2):453–487, 2022.

[66] Hui Zhang, Xiaoyun Jiang, and Fanhai Zeng. An H 1 convergence of the spec-

tral method for the time-fractional non-linear diffusion equations. Advances

in Computational Mathematics, 47(5):63, 2021.

[67] Anatoly A. Alikhanov. A difference method for solving the Steklov nonlo-

cal boundary value problem of second kind for the time-fractional diffusion

equation. Computational Methods in Applied Mathematics, 17(1):1–16, 2017.

[68] Aslanbek Kh. Khibiev. Stability and convergence of difference schemes for the

multi-term time-fractional diffusion equation with generalized memory kernels.

Journal of Samara State Technical University, Ser. Physical and Mathematical

Sciences, 23(3):582–597, 2019.

149



[69] Nikki Kedia, Anatoly A. Alikhanov, and Vineet Kumar Singh. Stable numer-

ical schemes for time-fractional diffusion equation with generalized memory

kernel. Applied Numerical Mathematics, 172:546–565, 2022.

[70] Nikki Kedia, Anatoly A. Alikhanov, and Vineet Kumar Singh. Numerical

methods for solving the robin boundary value problem for a generalized diffu-

sion equation with a non-smooth solution. InMathematics and its Applications

in New Computer Systems: MANCS-2021, pages 219–228. Springer, 2022.

[71] Xian-Ming Gu, Ting-Zhu Huang, Yong-Liang Zhao, Pin Lyu, and Bruno Car-

pentieri. A fast implicit difference scheme for solving the generalized time–

space fractional diffusion equations with variable coefficients. Numerical Meth-

ods for Partial Differential Equations, 37(2):1136–1162, 2021.

[72] Xian-Ming Gu and Shu-Lin Wu. A parallel-in-time iterative algorithm for

Volterra partial integro-differential problems with weakly singular kernel.

Journal of Computational Physics, 417:109576, 2020.

[73] Shidong Jiang, Jiwei Zhang, Qian Zhang, and Zhimin Zhang. Fast evaluation

of the Caputo fractional derivative and its applications to fractional diffusion

equations. Communications in Computational Physics, 21(3):650–678, 2017.

[74] Trifce Sandev, Aleksei Chechkin, Holger Kantz, and Ralf Metzler. Diffusion

and Fokker-Planck-Smoluchowski equations with generalized memory kernel.

Fractional Calculus and Applied Analysis, 18(4):1006, 2015.

[75] Aslanbek Khibiev, Anatoly Alikhanov, and Chengming Huang. A second or-

der difference scheme for time fractional diffusion equation with generalized

memory kernel. arXiv preprint arXiv:2108.10596, 2021.

150



[76] Richard L. Magin. Fractional calculus in bioengineering: A tool to model com-

plex dynamics. In Proceedings of the 13th International Carpathian Control

Conference (ICCC), pages 464–469. IEEE, 2012.

[77] Kenneth S. Miller and Bertram Ross. An introduction to the fractional calculus

and fractional differential equations. 1993.

[78] Mary L. Boas. Mathematical methods in the physical sciences. John Wiley &

Sons, 2006.

[79] Arakaparampil M. Mathai and Hans J. Haubold. Special functions for applied

scientists, volume 4. Springer, 2008.

[80] Hongmei Zhang, Fawang Liu, Ian Turner, and Qianqian Yang. Numerical so-

lution of the time fractional Black–Scholes model governing European options.

Computers & Mathematics with Applications, 71(9):1772–1783, 2016.

[81] Lijuan Su, Wenqia Wang, and Qiuyan Xu. Finite difference methods for

fractional dispersion equations. Applied Mathematics and Computation,

216(11):3329–3334, 2010.

[82] Fanhai Zeng, Changpin Li, Fawang Liu, and Ian Turner. The use of finite differ-

ence/element approaches for solving the time-fractional subdiffusion equation.

SIAM Journal on Scientific Computing, 35(6):A2976–A3000, 2013.

[83] Zhengguang Liu, Aijie Cheng, and Xiaoli Li. A novel finite difference discrete

scheme for the time fractional diffusion-wave equation. Applied Numerical

Mathematics, 134:17–30, 2018.

[84] Richard Hamming. Numerical methods for scientists and engineers. Courier

Corporation, 2012.

151



[85] Mehdi Dehghan. Finite difference procedures for solving a problem arising

in modeling and design of certain optoelectronic devices. Mathematics and

Computers in Simulation, 71(1):16–30, 2006.

[86] Alfonso Bueno Orovio, David Kay, and Kevin Burrage. Fourier spectral meth-

ods for fractional-in-space reaction-diffusion equations. BIT Numerical math-

ematics, 54(4):937–954, 2014.

[87] E. H. Doha, A H. Bhrawy, and S. S. Ezz-Eldien. A Chebyshev spectral method

based on operational matrix for initial and boundary value problems of frac-

tional order. Computers & Mathematics with Applications, 62(5):2364–2373,

2011.

[88] Shahrokh Esmaeili and M Shamsi. A pseudo-spectral scheme for the approxi-

mate solution of a family of fractional differential equations. Communications

in Nonlinear Science and Numerical Simulation, 16(9):3646–3654, 2011.

[89] E. H. Doha, A H. Bhrawy, and S. S. Ezz-Eldien. Efficient Chebyshev spectral

methods for solving multi-term fractional orders differential equations. Applied

Mathematical Modelling, 35(12):5662–5672, 2011.

[90] Shahrokh Esmaeili, Mostafa Shamsi, and Yury Luchko. Numerical solution

of fractional differential equations with a collocation method based on Müntz
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