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Abstract

The main result of this paper is presented as follows Let f,g,h,k >0, his homogeneous and symmetric of

degree 4 and F(x,y)=1—k(x)+k(y)20. Then
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provided the integrals on the RHS do exists. Some other special cases are also deduced.
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1. Introduction
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where the constant factor ﬂ/Sin(ﬂ'/ p) is the best possi-

ble. Many mathematicians presented generalizations or
new kinds of (1). Hardy inequality is very important in
analysis theory and applications, it has been absorbing
much interest of analysis see ([1,2]) .Very recently P. X.
Ying and G. Mingzhe (see [3]) proved the following new
kind
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Theorem 1.1. Let f(x) be a real function. If

0<jf( dx < oo, then
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where @ (x) =

2. Lemma

The following lemma is needed for our aim.
Lemma2 1 Let h(x y) be symmetric. Then

TT f (x,y)dxdy = ”(X—fy()y) dxdy
®)
where F(x,y)=1-k(x)+k(y)
Proof.
AM
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The object of this paper is to present the following gen- symmetric of degree 4 and
eral result
F(xy)=1-k(x)+k(y)=0.

3. Main Results Then

Theorem 3.1. Let f,g,h,k>0, hishomogeneous and

I ff:z)xg y<)y) dxdyT {(cfw £ (x)de ] —[I(Ck(x)—c(x))xmfz(x)dezJ

[[cfx“ * () ]2—(I<Ck<x>—c<x>>xl ﬂg%x)dx]z}

(4)

where
C:I%dt C(X):Ikrfg(lt,)tt) dt,
provided the integrals on the RHS do exists.
Proof.
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Similarly, and
M, :ngH f? (x)dx+£(Ck(x)—C(x))xH f2(x)dx. N2 = {CT g (x)de
Therefore 0 i
M? :[CTXH f? (x)dx} —[E[(Ck(x)—C(x))xl“g2 (x)dx} _
—[T(Ck(x)—c(x)) i 2 (x)dx}z ’ Applying lemma 2.1 to have

Remark. It may be mentioned that theorem 1.1 follows T du T
from corollary 4.1 by putting —0 (1+ xuz)(1+u2)_1+\/§'
h(x,y)=x+y, a=-1/2, 2=1 k(x)=1/(1+x)
as follows and
3Oufl/Z ) dU
C= du =2 =r. 1 1
-([1+u -([1+u2 " Ck(x)—C(x):ﬂ[m—mj
_oc k(Xu)u—l/Z _oo k(xuz)
C(X)—I du_j ~du Theorem 3.2. Let f >0, 0<g<1, A>0. Then
o 1+u o 1+u

{‘II f (X) f (y)\/l—g(i() \/1+g(y) dxdy] <B? (%,%) [[T N fz(x)dsz _{Txlafz (X)g(X)dX\JZJ. (5)

(x+y) : )
Proof.
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Similarly
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H=B(2.4)[y (N ().

and hence
17 T T(y)y1-9(x) yi+g(y 2 2 Tyif2 (% o 2
[M () f( )E/Hy)’l L+ o )dxdyJ <GH =B (%%) {(!x f (x)dx] —ux f (x)g(x)dx] ]
4. Applications symmetric of degree 4.
Then

Corollary 4.1. Let f,h,k>0, h is homogeneous and

0 0 f (X) f (y) 2 0 2 ®© 2
——7 dxdy | <||C|x** f%(x dx] —[ Ck(x)=C(x))x**f%(x dx] (6)
e UJ (e ] A ferba-e 09
where Proof. The proof follows from theorem 3.1 by putting
o0 0 a g = f
t? k(xt)t
c=J h(LD) dt, C(x)=] h((l)t) dt, Corollary 4.2. Let f,h,k >0, hishomogeneous and
o ’ ’ symmetric of degree 4.
provided the integrals on the RHS do exists. Then
1000 o) (o ' (3 2
”—Zydxdy < [CIXH fz(x)de —[I(Ck(x)—C(x))xHfz(x)dx] 7)
00 (X+ Y) 0 0
where Proof. The proof follows from corollary 4.1 by putting
2 h(xy)=(x+y)".

T o

Corollary 4.3. Let f,h,k >0, hishomogeneous and

o(L+t)’ 1+t)’ symmetric of degree A .
provided the integrals on the RHS do exists. Then
2 2 2
0 00 f X f 0 0
”wdxdy < C'[xH f2(x)dx | - J'(Ck(x)—C(x))xl“fz(x)dx (8)
oo X tY 0 0
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