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Abstract. In this paper, we use the Jensen’s inequality to obtain conditions on
the weight functions u(x) and v(z) which ensures that the weighted estimates

/Om (T ) < c/0+°° i)

holds, where C is a constant independent of f and T is the Hardy’s operator.

1. Introduction
In a recent paper Bloom and Kerman [1] proved the following results:

Theorem 1.1. Let u and v be nonnegative measurable functions on (0, 400)
with 0 < u,v < +00 almost everywhere. Then for 1 < p < 400,

—+ o0 —+oo
(1) | wrnrze [y
0 0
for all nonnegative f if and only if
2) T (07 Tu") | < CT* < o0,
where T is the Hardy’s operator defined by

Tf(x):/ozf(y)dy, >0 and -+—=1.
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They employed the use of the adjoint operator T* defined by

+oo
T*g(x) = / 9(y)dy

to obtain conditions on the nonnegative weight functions u(z) and v(z) which
ensures that the inequality (1) is satisfied. The objective of this paper is to
obtain conditions on the nonnegative weight functions u(z) and v(z) using
the Jensen’s inequality to obtain a result which is more general than Theorem
1.1 obtained by Bloom and Kerman [1].

2. Main Results

Theorem 2.1. Let u and v be nonnegative measurable functions on (0, 400)
with 0 < u,v < 400 almost everywhere. Then for 1 < p < g < 400,

+oo Foo a a—p\P
3 | wrprse [ (o)
0 0
for all nonnegative f if and only if

(4) T [(U_IT*uqu_p)p,} < CT*uPz?™P < +00.

Proof. Assume that f is nonnegative and that f is compactly supported
in (0, 400), we have

[ [ (L= [ ()]

and, by Jensen’s inequality,
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Integration by parts yields
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+o0 p—1
— p/ fq/p (TfQ/P> T*ulyd=P.
0

Hence

+oo +oo p—1
/ (uTf)? < p/ farr (qu/p> T*udyd™P .
0 0

Now if we assume that N
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then by Holder’s inequality, (6) gives
+o0o +oo —
/ (WTf)? < p/ v fa/P (qu/p)p i (uy?)
0 0
+oo p 1/p
<p </ v Fa/pP )
(o)
+oo =12 o
% (/ <qu/p) (v T uly? p) >
0
+oo , 1/1’/
=p [/ (TfQ/p)p (vlT*uqup)p}
0
Integration by parts yields
+OO P xX ’
/ (uTf)* <p [(qu/p) / (vlT*uqy“’)ﬂ
0 0 0
400 x 1/p
_ —lT*uq q—p a/p }
/0 { /0 (v )" d ()
+oo p +o0 ,
=p [(/ fq/p> (/ ( —lT*uqu—p)p>
0
+oo +oo
/ / —lT*uq q— p < fQ/p>
_|_/ </ ( —1T*uq q— p > <qu/p
0 T

+oo
:p[/ T* ( flT*uq q- p fq/p
0

1/p’

“+oo
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We have from (4) that

/O+OO (uwTf)?<p {C/OJFOO (T*vpyq_p) d (TfQ/p>p]
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Integration by parts again gives
e q * Py =P a/p)? |To°
| wrpr< ey (o)

+o0 1/1’?,
/ qu/p (T*vpyq—p)]
0

el (el ]

+<>o p 1/1’,
<C [ ( fq/p> ,prqp]
0

+oo p 1/17/
C’[ va/pm » ) ] < 400.
0
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It follows from this that

/ gy

To show that (3) is implied by (4), we observe that for any of our f with

+oo a—p\P
/ (UfQ/p:r:T) < 400,
0
we have
+o0 +oo p—1
/ (T f)? < p/ fq/p (TfQ/P) T*ulydP
0 0
Foo a=p\P
< C’/ (qu/py7> < 400.
0
From this, we have that
T*uly?™? < 4+o00 on (0,400).

If we substitute
h() - u(‘)quipX(xHroo)(-)
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into the equivalent inequality

—+o0 , +oo ,
/ (T )" < C / ()
0 0

dual to (3), we obtain (4). This completes the proof of our result. O

Remark. If we set p = ¢ in Theorem 2.1, then we shall obtain Theorem 1.1
obtained by Bloom and Kerman [1].
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