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Abstract: In this paper, we reformulate the fourth-order differential equation with boundary condition
(FBVP) as a Volterra-Fredholm integral equation (VFIE). We establish the existence, uniqueness, and con-
vergence of the solution within the VFIE framework using Picard’s method, Banach’s fixed-point theorem,
and Schwarz’s inequality. This study investigates the Tau method’s performance when employing Legen-
dre basis functions for solving FBVP. We develop an algebraic equivalent formulation of FBVP using the
operational Tau matrix approach. Numerical experiments using the Tau method on linear and nonlinear
FBVP demonstrate an exponential decrease in errors. Illustrative examples are given to verify the accuracy
and performance of the proposed method. The numerical results include comparisons with existing results
for the same problems, which clearly highlight the accuracy of the proposed Tau method.

Keywords: Banach spaces, Fixed point theorem, Fourth-order BVP, Tau method, Voltera-Fredholm
equation.

©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/).

2Corresponding author.
E-mail addresses: j.shokri@urmia.ac.ir (J. Shokri)


j.shokri@urmia.ac.ir

	مقدمه
	تبدیل مسئله FBVP به معادله VFIE 
	بحث وجود و یکتایی جواب 
	 روش تاو طیفی چبیشف
	حالت خطی
	حالت غیرخطی

	تحلیل تقریب خطا
	نتایج عددی
	نتیجه‌گیری

