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Abstract

Abstract

This thesis is mainly devoted to develop Laguerre equation and
Laguerre polynomials in the fractional calculus setting. We provide some
type of generalizations of the classical Laguerre polynomials, via
conformable fractional calculus. We start by solving the fractional Laguerre
equation in the sense of conformable calculus about the fractional regular
singular point.

Next, we establish various convergence properties of this
polynomials such as generating functions, Rodrigues' formula, recurrence
relations, orthogonal property.

As an application, we present a numerical technique to obtain
solutions of interesting conformable fractional differential equations. For
this purpose, we drive a new operational matrix of the fractional derivative
of arbitrary order for CFLPs. Applying this operational matrix with the
generalized Laguerre Tau method, we can solve general linear multi-term
fractional differential equations (FDEs).

We introduce the associated conformable Fractional Legendre
Polynomials (ACFLPs), from which the fractional differential equation of
ACFLPs is established. Subsequently, some of interesting properties are
derived such as generating function, hypergeometric representation,
analytical formula, besides various of recurrence relations and orthogonal
properties.

The shifted ACFLPs is presented and derived some of important
properties such as Rodrigues’ type representation formula of fractional

order derivative and explicit formula.
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