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Abstract— By introducing the norm ||x|| and two parameters
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a,,B , a multiple Hilbert’s type integral inequality with a non-

homogeneous kernel and a best possible constant factor is given. the best possible
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I.  INTRODUCTION obtained some multiple Hilbert’s type integral inequalities (see
The well known Hardy-Hilbert’s integral inequality is given ~ [3.4,7,13,14]). _ _ _ _
by (see [2, 8]) The main objective of this paper is to build multiple
o e £ (X)g(Y) Hilbert’s type integral inequalities with a non-homogeneous
J' J —ydxdy kernel and a best constant factor of (1.2). For this reason, we
090 X+Yy 1) introduce signs as
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. _ _ ||X||=(X12+X22+---+X§)5, . and we agree on [x|<c

where the constant factor 7z /Sin(zz / p) is the best possible. )
Hardy-Hilbert’s integral inequality is inequality with  representing {XER+:||X”<C}-

homogeneous kernel, it is important in analysis and

applications. During the past few years, many researchers

obtained various generalizations, variants and extensions of Il.  LEMMAS
the inequality of (1.1) (see [1, 6, 7, 9-12] and the references
cited therein). Lemma 2.1.([14]) If p>0,a >0, f(zr) is a measurable

Recently, Yang gave a inequality with non-homogeneous
kernel (see [15]).

If p>L1/p+1/q=L0<a<y,pf>-11,9>0,

function, then
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Lemma 2.2. If n—1l<a<n-1+y,[ >-1 Define the

weight function w(y) as:

w(y) = [, (mingt [y indd vl ™

Then
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Proof. By (2.1), (2.2),
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The lemma 2.2 is proved.
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Lemma23.1f p>11/p+1/q=1,
n-l<a<n-1+y,>-1, neZ,&>0, then
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Proof. By (2.1), (2.2),
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We have (2.5). The lemma 2.3 is proved.

IIl.  MAIN RESULTS

Theorem 3.1.If p>11/p+1/q=1ne’Z,
n-l<a<n-1+y,4>-1 1,9 >0, satisfy

0< [ X" (k< oo,

o< [ I g (n)dy <o
Then
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Where the constant factor
~(3)
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~
2
1 1
I 1.
X[(}’+n—1—05)ﬂ+1 : (a—n+1)ﬂ+l} .
is the best possible.
Proof. By Holder ’s inequality, one has
X
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According to the condition of taking equality in Holder ’s
inequality, if this inequality takes the form of an equality, then

there exist constants C; and C,, such that they are not all
zero, and
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(constant), a.e.. in Ri XRZ, which contradicts (3,1), hence
we have
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By lemma 2.2, we have (3.2).
If the constant factor C, (&, £, 7)in (3.2) is not the best
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possible, then exists a  positive  number K
(withk <C, (e, B,7)), such that(3.2) is still valid if one

replaces C_(c, B,7)by K.
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C.(a, B.y)<k. This

k <C,(a, B,7), hence the constant factor in (3.2) is the
best possible.
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contradicts the fact that
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