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1 Introduction
1 1
Ifp>1, ];+§:17f20,g20,and

0< / fP(z)dx < 400, 0< / g4(x)dx < +o0,
0 0

then the well known Hardy—Hilbert’s integral inequality is (see [1])

// fx+ dady <Sln /fp dx) (/Ooogq(x)dx>é.

Its equivalent form is

[ s | l [ re

where the constant factors in (1.1) and (1.2) are optlmal.

T =

Hardy-Hilbert’s inequality is important in harmonic analysis, real analysis and operator

theory. In recent years, many valuable results (see [2-5]) have been obtained in generalization

and improvement of Hardy-Hilbert’s inequality. In 1999, Kuang® gave a generalization with

a parameter A of (1.1) as follows:
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/ / dxdy
w-i-y
< BE(E, )\—6>Bz(é, A ;)(/Oooxl_)‘fp(x)dx>;(/oooxl g4 )dx)%, (1.3)
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where max {7, f} <A<1,B(-, ) is the S-function. Noticing that the constant factor
p q

in (1.3) is not optimal, and the range of values of A is too narrow, in 2002, Yang!” gave a
new generalization of (1.3) as follows:
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where A > 2 — min{p, ¢}, and the constant factor B(p * , ¢+t ) is optimal.

At present, for multiple Hardy-Hilbert’s integral inequality, many new results have be
obtained (see [8-10]). In this paper, by the method of weight function, a higher-dimensional
generalization of (1.4) is obtained, and its equivalent form is researched. For the sake of
convenience, we introduce the following symbols:

Ri:{m:(m17...’xn):x17...’xn>0}7
lallo = (2f +---+a2)=,  a>0.
Lemma 1.1M Ifp; >0, a; >0, oy > 0,7 = 1,2,--- ,n, and ¥(u) is a measurable

function, then

// o((2)" 4
w1, ,mn >0i(gH) M1+ (52 )en <1 @
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+ (*) )x’l’l coogPr gy oo day,
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Lemma 1.2 Ifp>1, —-4+-=1,n€Zy, a>0, A>max{n(2—p), n(2—q)}, and set
p q

the weight function

2n— A\
1 o *
wmA(m, q) :/ ( dy,
n (o + l2lla)* \NYlla

n(l
)= mZ*anplffi)l) B(”(q q2) A n(p p2) +)\)'

then

wa,)\(m7 q

Proof. By (1.5) one has

(@ q) = llalla® ! Il
wa (T, q) = ||T||a ’ / 5 ||Y dy
e * ey (lalla + Tyl




