1.4 Lorentz Spaces 67

v> 61" = (f;)"(v) =inf{s>0: dg(s) <v}
<inf{s>0: ds(s) <v} since dy, < dy

= f*(v),
v< 8" = (f;)"(v) =inf{s>0: dj(s) <v}
< f*(61"), since f*(817) € {s >0: dj(s) <v}.
We summarize these observations in a couple of inequalities:

N fis)  if0<s< a7,
(F)(s) < {0 £5> 517

5817 if0<s<8t?,
(fi)"(s) < {f*( ) if s > &17.

It follows from these inequalities that f* lies in LP0™ and f; lies in L1 for all t > 0.
The quasi-linearity of the operator T and (1.4.9) imply

TG ar
=77 ()" (1)

()

< K[t TN+ TGN O

< K[ TR () + T (D)

U(”’ﬂ)
(1) ||”T (%)

t

< Kar (I TR (5 [y + 1 T () (5)

L’(dﬂ)‘ (1431)

< Kmax{l, 25" 1}<||l‘"T( ) (DI,

It follows from (1.4.30) that
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for all £ > 0. Now use (1.4.32), (1.4.33), and the facts that
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