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A hybrid method for solving time-fractional partial differential
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Abstract: In this article, two models of time-fractional partial differential equations, i.e. Sobolov and
Cattanco from the Caputo derivative type are considered in an unbounded domain. To solve these type
of equations, the appropriate variable change in Jacobi polynomials is used to construct orthogonal basis
functions called Tanh-Jacobi functions in an unbounded domain. The shifted orthogonal Jacobi polynomi-
als and Tanh-Jacobi functions are applied for discretization and approximation of time and space variables,
respectively. Also, explicit formulas are calculated to compute classical and Caputo fractional derivatives
in the numerical solution of these equations. The proposed method turns the solution of the proposed prob-
lems into the solution of a system of algebraic equations, which are obtained by calculating the unknowns
of this algebraic system, the numerical solution of the problems. Finally, the accuracy and efficiency of
the proposed approach are studied by solving some numerical examples.

Keywords: Tanh-Jacobi functions, Shifted Jacobi polynomials, Sobolev equation, Cattaneo equation,
Unbounded domain, Caputo fractional derivative.

©2024 Shahid Chamran University of Ahvaz, Ahvaz, Iran. This article is an open-access arti-
cle distributed under the terms and conditions of the Creative Commons Attribution-NonComertial 4.0
International (CC BY-NC 4.0 license) (http://creativecommons.org/licenses/by-nc/4.0/).

®Mohammad Hossein Heydari
E-mail addresses: heydari@sutech.ac.ir (M. H. Heydari), seyedeelhamhosseini970gmail.com (S. E. Hos-
seini), h.azin1370@gmail. com (H. Azin).


heydari@sutech.ac.ir
seyedeelhamhosseini97@gmail.com
h.azin1370@gmail.com

	مقدمه
	چندجمله‌ای‌های ژاکوبی انتقال یافته
	توابع تانژانت هایپربولیک-ژاکوبی
	آنالیز همگرایی
	روش پیشنهادی
	روش عددی برای حل معادله سوبولوف کسری زمان در دامنه بی‌کران
	روش عددی برای حل معادله کاتانئو کسری زمان در دامنه بی‌کران

	مثال‌های عددی
	نتیجه‌گیری

