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CONTRACTIONS OF FUNCTIONS AND
THEIR FOURIER SERIES
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The object of the present paper is to define a new type
of contraction, called ' Shrivel', of a function and to prove a
theorem on the absolute convergence of its Fourier series.
Our theorem is similar to a theorem of M. Kinukawa, but
as it is shown in the end the two results are essentially dif-
ferent. The original results in this direction are due to A.
Beurling and R. P. Boas.

According to Beurling [1] a function g is said to be a contraction

of function / if | g(x) — g(y) | ^ A \f(x) — f(y) |, for all x, y, where A

is an absolute constant. We shall assume throughout that the func-

tions / and g are each L — integrable in ( — π, π) and periodic with

the period 2π. We shall further let

1 °°
f(x) ~ «Ό + Σ (ak cos kx + bk sin kx)

2 k=i

and

1 °°

9(χ) ~ ~7ΓC* + Σ (cΛ cos kx + dk sin kx) .
2 Λ=

Kinukawa [3] has proved the following

THEOREM 1. Let f and g be each continuous and g be a contrac-
tion of /, or more generally let f, g e L2 and

\* I g(x + h) - g(x) |2 dx ^ Γ \f(x + h) - f(x) |2 dx, for all h .

If

(1) Σn-
n = l

and

(2) Σ^ α / 2 ( Σ Pi)
W = l VfczsΛ + l /

where pa

k = \ ak \a + | bk \
a and 0 < a <; 2, then

( 3 ) Σ ( k , r + \dk\*)< oo.
ife = l
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