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1. Introduction. Littlewood and Paley [ 6 ] proved the following result

For f{x) £ Lp(-7r, TΓ) ( 1 < p < oo), let
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Concerning this theorem, discrete and integral analogues were proved by
G.Sunouchi [ 12], [11] and recently J.Schwartz [ 8 ] gave a new proof. On the
other hand, the theorem just cited was extended by I.I.Hirschman Jr. to the
weighted Lp-class (Theorems 6 and 7) and the Fourier integral case with the
weighted norms was investigated by D.L.Guy [ 2 ] (Theorems 1 and 2). However
their proofs are complicated.

In the present note we shall prove the integral, discrete and ordinary cases
with weighted norms with the idea of J.Schwartz. Our main methods depend
upon the extended Marcinkiewicz interpolation theorem and the test for an
operator to be weak type (1, q) due to L. Hormander [ 5 ] which are applied
to vector-valued functions by J.Schwartz [ 8 ], and another tool is of a substitute
of ParsevaΓs relation.

§§2-6 and §§7-8 are devoted to the proof of Fourier integral and discrete


