BOOK | REVIEW

Harmonic Analysis

Fourier Series and Beyond

KR Parthasarathy

Harmonic Analysis
Henry Helson
No.7, Texts and Readings in
Mathematics,
Hindustan Book Agency,
New Delhi 110 007, 1995.
Second edition.pp.227,Rs.235

While investigating the properties of
heat flow in 1807 the French scientist
Jean Baptiste Joseph Fourier stumbled
on the remarkably fruitful mathemati-
cal idea that the graph of any function
in a bounded interval can be obtained
as a linear superposition of sines and
Since cosz + isinz = € this
led to the hypothesis that any integrable

cosines,

function f in the interval [0, 27] can be-

expanded as a Fourier series:
f(.’):) s Zaﬂeinm, (1)
T

where a, = a,(f) is the nth Fourier co-
efficient defined by

an = (2m) 71 A% f(z)e ™ dz,
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While investigating the proper-
ties of heat flow in 1807 the
French scientist Jean Baptiste
Joseph Fourier stumbled on the
remarkably fruitful mathemati-
cal idea that the graph of any
function in a bounded interval
can be obtained as a linear su-
perposition of sines and cosines.

where

n=0+1,%2 ... (2)

An infinite series can have several in-
terpretations depending on the choice
The
investigation of convergence properties
of the Fourier series (1) led to a vast
amount of mathematical literature in-
cluding the theory of the Lebesgue inte-
gral. The first chapter of Helson’s little
volume on Harmonic analysis provides a

of the notion of its convergence.

quick survey of these developments in-
cluding the classical kernels of Dirichlet,
Fejer and Poisson, the general notion
of an approximate identity in a convo-
lution algebra and a result of the au-
thor and A Beurling on measures with
bounded powers.

It is important to note that the set Z
of all integers is a discrete abelian (or
commutative) group under addition and







