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[0 O Fourier analysis is an established subject in the core of pure and applied mathematical analysis. Not only are
the techniques in this subject of fundamental importance in all areas of science and technology]l but both the
integral Fourier transform and the Fourier series also have significant physical interpretations. In addition] the
computational aspects of the Fourier series are especially attractivel] mainly because of the orthogonality property
of the seties and of its simple expression in terms of only two functions] sin zandCOS X.[J [0 Recently] the
subject of "vavelet analysis" has drawn much attention from both mathematicians and engineers Mike. Analogous
to Fourier analysis[] there are also two important mathematical entities in wavelet analysisCI the “integral wavelet
transform” and the "vavelet series". The integral wavelet transform is defined to be the convolution with respect to
the dilation of the reflection of some functiond called a "basic wavelet"[] while the wavelet series is expressed in
terms of a single functionJ called an "[J R-wavelet" [J or simply[] a wavelet[] by means of two very simple
operations[] binary dilations and integral translations. However.[J unlike Fourier analysisC] the integral wavelet
transform with a basic wavelet and the wavelet series in terms of a wavelet are intimately related. In factd if is
chosen to be the "dual” of [ then the coefficients of the wavelet series of any square-integrable function f are
precisely the values of the integral wavelet transform evaluated at the dyadic positions in the corresponding
binary dilated scale levels. Since the integral wavelet transform of f simultaneously localizes f and its Fourier
transform f with the zoom-in and zoom-out capability(] and since there are real-time algorithms for obtaining the
coefficient sequences of the wavelet seriesl] and for recovering f from these sequencest] the list of applications of
wavelet analysis seems to be endless. On the other hand[d polynomial spline functions are among the simplest
functions for both computational and implementational purposes. Hencell they are most attractive for analyzing
and constructing wavelets.
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00 O An Overview [ "Wavelets" has been a very popular topic of conversations in many scientific and
engineering gatherings these days. Some view wavelets as a new basis for representing functions, some consider it as
a technique for time-frequency analysis, and others think of it as a new mathematical subject. Of course, all of them
are right, since "wavelets" is a versatile tool with very rich mathematical content and great potential for applications.
However, as this subject is still in the midst of rapid development, it is definitely too early to give a unified
presentation. The objective of this book is very modest: it is intended to be used as a textbook for an introductory
one-semester course on "wavelet analysis" for upper-division undergraduate or beginning graduate mathematics
and engineering students, and is also written for both mathematicians and engineers who wish to learn about the
subject. For the specialists, this volume is suitable as complementary reading to the more advanced monographs,
such as the two volumes of Ondelettes et Operateurs by Yves Meyer, the edited volume of Wavelets-A Tutorial in
Theory and Applications in this series, and the forthcoming CBMS volume by Ingrid Danbechies.[] [J Since
wavelet analysis is a relatively new subject and the approach and organization in this book are somewhat different
from that in the others, the goal of this chapter is to convey a general idea of what wavelet analysis is about and to
describe what this book aims to cover.lJ [J 1.1. From Fourier analysis to wavelet analysis
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