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Let © be a Lebesgue measurable set in R™, u be a non-negative Lebesgue measurable
function on Q (weight function), and 0 < p < co. We denote by L, ,(f2) the space of all
Lebesgue measurable functions f on 2 for which

|um%ﬁag=(lgﬂme@wm)p<a%

and by H the n-dimensional Hardy operator.

THEOREM. Let C; >0, 0 < p <1 and u, v be weight functions on R™, (0,00) respectively.
Suppose that

/ uﬁ(gy) dxr = 0o for some r >0 (1)
B,
and

V(r) = /00 v(p)p~ " dp < 0o forall r>0. (2)

Consider the set of all Lebesgue measurable functions f on R™ satisfying the inequality

(@) < Crum7 @) £z, . () (3)

for almost all x € R™.
Then for all functions f in this set

IH fllL, ,0.00) < C2llfllL,.@m (4)

where
w(z) = u(z)V(|z]), r e R"”,

and
Cy = v, 'pCL 7P,

If, in addition,

/ uﬁ(x) dr < 0o forall 0<r <r,<oo, (5)
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and

1
/ exp(—Cf/ uﬁ(y) dy)v(r)r_"pdr < 00, (6)
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then the constant Cy is sharp and there exists a functions f € Ly ,(R™) not equivalent to 0,
satisfying inequality (3) and such that there is equality in inequality (4).
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