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Abstract

This article is devoted to both theoretical and numerical study of the
eigenvalues of nonsingular fractional second-order Sturm-Liouville prob-
lem. In this paper, we implement a fractional-order Legendre Tau method
to approximate the eigenvalues. This method transforms the Sturm-
Liouville problem to a sparse nonsingular linear system which is solved
using the continuation method. Theoretical results for the considered
problem are provided and proved. Numerical results are presented to
show the efficiency of the proposed method.
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1 Introduction

As of late an extraordinary hobby was committed to the investigation of boundary-
value problem of fractional order. The significance of boundary value problems
originates from the fact that they model different applications in fluid mechan-
ics, visco-elasticity, physics, biology and economics which can’t be displayed by
differential mathematical statements with integer derivatives.
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