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Abstract.   New generalizations of Hardy-Hilbert's integral 
inequality and its reverse via new methods are established. 

 
 
 
 

1. Introduction 
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where the constant factor  π  is the best possible (cf. Hardy et al. [2]). Inequality (1) is 
well known as Hilbert's integral inequality. This inequality had been extended by 
Hardy [1] as follows 
   If  p>1,  0,,111 ≥=+ gfqp  satisfy 

                       ,)()(0
00
∫∫
∞∞

∞<∞<< dttganddttf qp  

then  

(2)                 ( ) ,)()(
/sin

)()(
/1

0

/1

00 0

q

q

p

p dttgdttf
p

dydx
yx

ygxf
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
<

+ ∫∫∫ ∫
∞∞∞ ∞

π
π  

 



854                                                                                                          W. T. Sulaiman 
 

where the constant factor   ( )p/sin π
π   is the best possible. Inequality (2) is called 

Hardy-Hilbert's integral inequality and is important in analysis and application (cf. 
Mitrinovic et al. [3]). 
    
   Gradually,   B. Yang  gave the following extensions of (2) as follows : 
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where the constant factor   ( )q
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function. 
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2. Lemmas 
 
The following Lemmas are needed for our aim. 
 
   Lemma 1.  thennitIf i ,0,,...,1,0 >=≥ λ  
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Proof .  We will use induction.  For  n=2  it is obvious .  Let  (1) true for n = m.. For    
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Proof.  We will consider the case  p<0  only,  as the rest is similar. 
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3. Main Results 
 
We state and prove the following: 
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On the other hand,  we have 
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Provided the integrals on the right-hand side do exist. 
 
Proof.  Follows from Theorem 1,  by putting for  i = 1,…,n , 
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