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Abstract

The main objective of this paper is to study the fractionaliier transform ErFT) and its some basic properties.
Applications of theFrF T in solving generalized™ order linear nonhomogeneous ordinarffetiential equations and
a generalized wave equation are given. The generalizethcmots wavelet transform and its inversion formula, and
the Parseval relation using the fractional Fourier tramsfare also studied.
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1. Introduction

Let LP(R) denotes the class of measurable functiong of R such that the integrq@% lp(t)|P dtis finite. Also let
L*(R) be the collection of almost everywhere bounded functiéfence endowed with norm:

H¢np={ (f1e@Pd)™’, 1<p<ew,

essSUReg 6B,  p=co.

The Fourier transform of a functighe L1(R), is defined by
R 1 .
w) = (F w:—fe_'t‘“ t)dt, weR, 1
$(w) = (F ¢)(w) 5 Je (1) 1)
and if$ € L(R), then the inverse Fourier transform is given by
- 1 SN
t)=(F* t:—fe'““ w)dw, teR. 2
o) = (F )1 5 ) P(w) (2)

TheFrFT is a generalization of the classical Fourier transform Whiepends on an angle has many applications
in several areas, including communications, optics, quanphysics, signal and image processing, etc. The one
dimensionaFrFT [1 - 5] with an angled of ¢(t) denoted by £%¢)(w) = ¢°(w) is given by

(F'9)(w) = ¢"(w) = fR K’(t, w)e(t)dt, ®3)
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