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PREFACE.

The theory ol trigonometrical series of a single variable
is very extonsive and is developing rapidly every yeur, but the
space devoted Lo it in the existing text-books is small. There should,
therelore, be room for a new book on this important subject.

Tho objecl of this treatise is to give an account of the pre-
gont slate of lhe theory; bul, owing to the wide extent of the
subjoct, it has been impossible to treat all parls in equal detail.
In particular Fourier’s integral, whose importance is more and
more apparent, certainly deserves more space; but an adequate
treatment would require a separate book.

Except for Lebespue mtegrdtlon, an aguaintance with which
is assumed, the hook does not presuappose any special knowledge;
the elements of Analysis are sufficient, except at one or two
places. Besides (he text, the book contains a number of miscel-
laneous examples and theorems, given at the end of every chapt-
er. Some of these results are important; most of them are. ac-
companied by indications of proofs, and so provide exercises for
the reader.

Numbers in square brackets refer to the bibliography at the
end of the book. )

' This book owes very much to Miss Mary L. Cartwright,
D. Phil, of Girton College, and Dr. S. Saks of the University of
Warsaw. Both kindly read the greater part of the manuscript
and offered many valuable suggestions. Miss Cartwright has also
helped me with the style in cerlain parts, and Dr. Saks in revis-
ing the proof-sheets. I wish to express my deep gratitude for the
assistance they have given.
A, Zygmund.
Wilno, Janunary 19806,
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CHAPTER L

Trigonometrical series and Fourier series.

L1. Definitions. Trigonometrical series are series of the
form

(1) + a8y -+ 2 (@ cos kx -+ by sin ),

where the coefficients a, a, ..., 5,, by, ... are independent of the
real variable x. It is convenient to provide the constant term of
trigonometrical series with the factor 1/2, Except when otherwise
stated, we shall suppose, always, that the coefficients of the tri-
gonometrical series considered are real. Since all the terms of
(1) are of period 2=, it is sufficient to study trigonometrical series
in any interval of length 27, e. g, in (0,2%) or (— =, 7).
Consider the power series

2) La, +1§1(a;¢ — iby) 2*
on the unit circle: z = e*. The series (1) is the real part of (2).
The series _
(3) kZ (ax sin kx — b, cos kx),
==1

(with vanishing constant térm) which multiplied by { and added
to (1) gives the power series (2), is called conjugate to (1).

1.12. Summation of certain trigonometrical series. -
The fact that trigonometrical series are the real parts of power
series facilitates in many cases finding the sums of the former.
For example, the series '

1 P)=1 —l-kz,l 7 cos kx,  Q(x) =k2; r* gin kx,

A. Zygmund, Trigonometrieal Series, . 1
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NOTATIONS.

~ 1 S S 6) € 6 D= (§)

P D E1(8% 0, O (10), 7~ (11) Lip « (i7);

Lo Lo L, 0 3, 3, B, (64): Lip (v, p) (106 %, (202), 11, (208).
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