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1. Introduction

In recent years, several authors [1–10] have given considerable attention to Hilbert’s type
inequalities and their various generalizations. In particular, in [1], Pachpatte proved some
new inequalities similar to Hilbert’s inequality [11, page 226] involving series of nonnegative
terms. The main purpose of this paper is to establish their general forms.

2. Main Results

In [1], Pachpatte established the following inequality involving series of nonnegative terms.

Theorem A. Let p ≥ 1, q ≥ 1, and let {am} and {bn} be two nonnegative sequences of real numbers
defined for m = 1, . . . , k, and n = 1, . . . , r, where k, r are natural numbers. Let Am =

∑m
s=1 as and

Bn =
∑n

t=1 bt. Then

k∑

m=1

r∑

n=1

A
p
mB

q
n

m + n
≤ C

(
p, q, k, r

)
(

k∑

m=1

(k −m + 1)
(
amA

p−1
m

)2
)1/2

×
(

r∑

n=1

(r − n + 1)
(
bnB

q−1
n

)2
)1/2

,

(2.1)
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where

C
(
p, q, k, r

)
=

1
2
pq(kr)1/2. (2.2)

We first establish the following general form of inequality (2.1).

Theorem 2.1. Let p ≥ 1, q ≥ 1, t > 0, and 1/α + 1/β = 1, α > 1. Let {am1,...,mn}, and {bn1,...,nn}
be positive sequences of real numbers defined for mi = 1, 2, . . . , ki, and ni = 1, 2, . . . , ri, where
ki, ri (i = 1, . . . , n) are natural numbers. Let Am1,...,mn =

∑m1
s1=1

· · ·∑mn

sn=1
as1,...,sn , and Bn1,...,nn =

∑n1
t1=1

· · ·∑nn

tn=1
bt1,...,tn . Then

k1∑

m1=1

· · ·
kn∑

mn=1

r1∑

n1=1

· · ·
rn∑

nn=1

αβt1/βA
p
m1,...,mn

B
q
n1,...,nn

m1 · · ·mnβ + n1 · · ·nnαt

≤ L
(
k1, . . . , kn, r1, . . . , rn, p, q, α, β

)

×
(

k1∑

m1=1
· · ·

kn∑

mn=1

n∏

j=1

(
kj −mj + 1

)(
am1,...,mnA

p−1
m1,...,mn

)β
) 1/β

×
⎛

⎝
r1∑

n1=1

· · ·
rn∑

nn=1

n∏

j=1

(
rj − nj + 1

)(
bn1,...,nnB

q−1
n1,...,nn

)α

⎞

⎠

1/α

,

(2.3)

where

L
(
k1, . . . , kn, r1, . . . , rn, p, q, α, β

)
= pq(k1 · · · kn)1/α(r1 · · · rn)1/β. (2.4)

Proof. By using the following inequality (see [12]):

(
n1∑

m1=1

· · ·
nn∑

mn=1

zm1,...,mn

)p

≤ p
n1∑

m1=1

, . . . ,
nn∑

mn=1

zm1,...,mn

(
m1∑

k1=1

· · ·
mn∑

kn=1

zk1,...,kn

)p−1
, (2.5)

where p ≥ 1 is a constant, and zm1,...,mn ≥ 0, mi = 1, 2, . . . , ki, i = 1, 2, . . . , n, we obtain

A
p
m1,...,mn

≤ p
m1∑

s1=1

· · ·
mn∑

sn=1

as1,...,snA
p−1
s1,...,sn . (2.6)

Similarly, we have

B
q
n1,...,nn

≤ q
n1∑

t1=1

· · ·
nn∑

tn=1

bt1,...,tnB
q−1
t1,...,tn

. (2.7)
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From (2.6) and (2.7), using Hölder’s inequality [13] and the elementary inequality:

a1/αb1/β ≤ a

αt1/β
+
t1/αb

β
, (2.8)

where 1/α + 1/β = 1, α > 1, b > 0, a > 0, and t > 0,we have

A
p
mi,...,mn

B
q
ni,...,nn

≤ pq

(
m1∑

s1=1

· · ·
mn∑

sn=1

as1,...,snA
p−1
s1,...,sn

)(
n1∑

t1=1

· · ·
nn∑

tn=1

bt1,...,tnB
q−1
t1,...,tn

)

≤ pq(m1, . . . , mn)1/α
(

m1∑

s1=1

· · ·
mn∑

sn=1

(
as1,...,snA

p−1
s1,...,sn

)β
)1/β

× (n1, . . . , nn)1/β
(

n1∑

t1=1

· · ·
nn∑

tn=1

(
bt1,...,tnB

q−1
t1,...,tn

)α
)1/α

≤ pq

(
m1 · · ·mn

αt1/β
+
n1 · · ·nnt

1/α

β

)(
m1∑

s1=1

· · ·
mn∑

sn=1

(
as1,...,snA

p−1
s1,...,sn

)β
)1/β

×
(

n1∑

t1=1

. . .
nn∑

tn=1

(
bt1,...,tnB

q−1
t1,...,tn

)α
)1/α

.

(2.9)

Dividing both sides of (2.9) by ((m1 · · ·mnβ + n1 · · ·nnαt)/αβt1/β), summing up over ni from
1 to ri (i = 1, 2, . . . , n) first, then summing up overmi from 1 to ki (i = 1, 2, . . . , n), using again
Hölder’s inequality, then interchanging the order of summation, we obtain

k1∑

m1=1

· · ·
kn∑

mn=1

r1∑

n1=1

· · ·
rn∑

nn=1

αβt1/βA
p
m1,...,mn

B
q
n1,...,nn

m1 · · ·mnβ + n1 · · ·nnαt

≤ pq

⎧
⎨

⎩

k1∑

m1=1

· · ·
kn∑

mn=1

(
m1∑

s1=1

· · ·
mn∑

sn=1

(
as1,...,snA

p−1
s1,...,sn

)β
)1/β

⎫
⎬

⎭

×
⎧
⎨

⎩

r1∑

n1=1

· · ·
rn∑

nn=1

(
n1∑

t1=1

· · ·
nn∑

tn=1

(
bt1,...,tnB

q−1
t1,...,tn

)α
)1/α

⎫
⎬

⎭

≤ pq(k1 · · · kn)1/α
{

k1∑

m1=1

· · ·
kn∑

mn=1

(
m1∑

s1=1

· · ·
mn∑

sn=1

(
as1,...,snA

p−1
s1,...,sn

)β
)}1/β

× (r1 · · · rn)1/β
{

k1∑

n1=1

· · ·
rn∑

nn=1

(
n1∑

t1=1

· · ·
nn∑

tn=1

(
bt1,...,tnB

q−1
t1,...,tn

)α
)}1/α
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= L
(
k1, . . . , kn, r1, . . . , rn, p, q, α, β

)

×
{

k1∑

s1=1

· · ·
kn∑

sn=1

(
as1,...,snA

p−1
s1,...,sn

)β
(

k1∑

m1=s1

· · ·
kn∑

mn=sn

1

)}1/β

×
{

r1∑

t1=1

· · ·
rn∑

tn=1

(
bt1,...,tnB

q−1
t1,...,tn

)α
(

r1∑

n1=t1

· · ·
rn∑

nn=tn

1

)}1/α

= L
(
k1, . . . , kn, r1, . . . , rn, p, q, α, β

)

×
⎧
⎨

⎩

k1∑

s1=1

· · ·
kn∑

sn=1

n∏

j=1

(
kj − sj + 1

)(
as1,...,snA

p−1
s1,...,sn

)β

⎫
⎬

⎭

1/β

×
⎧
⎨

⎩

r1∑

t1=1

· · ·
rn∑

tn=1

n∏

j=1

(
rj − tj + 1

)(
bt1,...,tnB

q−1
t1,...,tn

)α

⎫
⎬

⎭

1/α

= L
(
k1, . . . , kn, r1, . . . , rn, p, q, α, β

)

×
⎧
⎨

⎩

k1∑

m1=1

· · ·
kn∑

mn=1

n∏

j=1

(
kj −mj + 1

)(
am1,...,mnA

p−1
m1,...,mn

)β

⎫
⎬

⎭

1/β

×
⎧
⎨

⎩

r1∑

n1=1

· · ·
rn∑

nn=1

n∏

j=1

(
rj − nj + 1

)(
bn1,...,nnB

q−1
n1,...,nn

)α

⎫
⎬

⎭

1/α

.

(2.10)

This completes the proof.

Remark 2.2. Taking α = β = n = j = 2, (2.3) becomes

k1∑

m=1

k2∑

m2=1

(
r1∑

n1=1

r2∑

n2=1

A
p
m1,m2B

q
n1,n2

m1m2t−1/2 + n1n2t1/2

)

≤ 1
2
pq

√
k1k2r1r2

(
k1∑

m=1

k2∑

m2=1

(k1 −m1 + 1)(k2 −m2 + 1)
(
am1,m2A

p−1
m1,m2

)2
)1/2

×
(

r1∑

n=1

r2∑

n2=1

(r1 − n1 + 1)(r2 − n2 + 1)
(
bn1,n2B

p−1
n1,n2

)2
)1/2

.

(2.11)

Taking t = 1, and changing {am1,m2}, {bn1,n2}, {Am1,m2}, and {Bn1,n2} into {am}, {bn}, {Am}, and
{Bn}, respectively, and with suitable changes, (2.11) reduces to Pachpatte [1, inequality (1)].

In [1], Pachpatte also established the following inequality involving series of nonneg-
ative terms.
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Theorem B. Let {am}, {bn}, Am, Bn be as defined in Theorem A. Let {pm} and {qn} be positive
sequences for m = 1, . . . , k, and n = 1, . . . , r, where k, r are natural numbers. Define Pm =

∑m
s=1 ps,

and Qn =
∑n

t=1 qt. Let φ and ψ be real-valued, nonnegative, convex, submultiplicative functions
defined on R+ = [0,+∞). Then

k∑

m=1

r∑

n=1

φ(Am)ψ(Bn)
m + n

≤ M(k, r)

(
k∑

m=1

(k −m + 1)
(

pmφ

(
am

pm

))2
)1/2

×
(

r∑

n=1

(r − n + 1)
(

qnφ

(
bn
qn

))2
)1/2

,

(2.12)

where

M(k, r) =
1
2

(
k∑

m=1

(
φ(Pm)
Pm

)2
)1/2( r∑

n=1

(
φ(Qn)
Qn

)2
)1/2

. (2.13)

Inequality (2.12) can also be generalized to the following general form.

Theorem 2.3. Let {am1,...,mn}, {bn1,...,nn}, α, β, t, Am1,...,mn , and Bn1,...,nn be as defined in Theorem 2.1.
Let {pm1,...,mn} and {qn1,...,nn} be positive sequences for mi = 1, 2, . . . , ki, and ni = 1, 2, . . . , ri (i =
1, 2, . . . , n). Define Pm1,...,mn =

∑m1
s1=1

· · ·∑mn

sn=1
ps1,...,sn , and Qn1,...,nn =

∑n1
t1=1

· · ·∑nn

tn=1
qt1,...,tn . Let φ

and ψ be real-valued, nonnegative, convex, submultiplicative functions defined on R+ = [0,+∞).
Then

k1∑

m1=1

· · ·
kn∑

mn=1

r1∑

n1=1

· · ·
rn∑

nn=1

αβt1/βφ(Am1,...,mn)ψ(Bn1,...,nn)
m1 · · ·mnβ + n1 · · ·nnαt

≤ M
(
k1, . . . , kn, r1, . . . , rn, α, β

)

×
⎧
⎨

⎩

k1∑

m1=1

· · ·
kn∑

mn=1

n∏

j=1

(
kj −mj + 1

)
(

pm1,...,mnφ

(
am1,...,mn

pm1,...,mn

))β
⎫
⎬

⎭

1/β

×
⎧
⎨

⎩

r1∑

n1=1

· · ·
rn∑

nn=1

n∏

j=1

(
rj − nj + 1

)
(

qn1,...,nnψa

(
bn1,...,nn

qn1,...,mn

))α
⎫
⎬

⎭

1/α

,

(2.14)

where

M
(
k1, . . . , kn, r1, . . . , rn, α, β

)

=

(
k1∑

m1=1

· · ·
kn∑

mn=1

(
φ(Pm1,...,mn)
Pm1,...,mn

)α
)1/α( r1∑

n1=1

· · ·
rn∑

nn=1

(
ψ(Qn1,...,nn)
Qn1,...,nn

)β
)1/β

.
(2.15)
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Proof. By the hypotheses, Jensen’s inequality, and Hölder’s inequality, we obtain

φ(Am1,...,mn) = φ

(
Pm1,...,mn

∑m1
s1=1

. . .
∑mn

sn=1
ps1,...,sn

(
as1,...,sn/ps1,...,sn

)

∑m1
s1=1

· · ·∑mn

sn=1
ps1,...,sn

)

≤ φ(Pm1,...,mn)φ

(∑m1
s1=1

· · ·∑mn

sn=1
ps1,··· ,sn

(
as1,...,sn/ps1,...,sn

)

∑m1
s1=1

· · ·∑mn

sn=1
ps1,...,sn

)

≤ φ(Pm1,...,mn)
Pm1,...,mn

m1∑

s1=1

· · ·
mn∑

sn=1

ps1,...,snφ

(
as1,...,sn

ps1,...,sn

)

≤ φ(Pm1,...,mn)
Pm1,...,mn

(m1 · · ·mn)1/α
(

m1∑

s1=1

· · ·
mn∑

sn=1

(

ps1,...,snφ

(
as1,...,sn

ps1,...,sn

))β
)1/β

.

(2.16)

Similarly,

φ(Bn1,...,nn) ≤
φ(Qn1,...,nn)
Qn1,...,nn

(n1 · · ·nn)1/β
(

n1∑

n1=1

· · ·
nn∑

nn=1

(

qt1,...,tnψ

(
bt1,...,tn
qt1,...,tn

))α
)1/α

. (2.17)

By (2.16) and (2.17), and using the elementary inequality:

a1/αb1/β ≤ a

αt1/β
+
t1/αb

β
, (2.18)

where 1/α + 1/β = 1, α > 1, b > 0, a > 0, and t > 0,we have

φ(Am1,...,mn)φ(Bn1,...,nn) ≤
(

m1 · · ·mn

αt1/β
+
n1 · · ·nnt

1/α

β

)

× φ(Pm1,...,mn)
Pm1,...,mn

(
m1∑

s1=1

· · ·
mn∑

sn=1

(

ps1,...,snφ

(
as1,...,sn

ps1,...,sn

))β
)1/β

× φ(Qn1,...,nn)
Qn1,...,nn

(
n1∑

t1=1

. . .
nn∑

tn=1

(

qt1,...,tnψ

(
bt1,...,tn
qt1,...,tn

))α
)1/α

.

(2.19)
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Dividing both sides of (2.19) by (m1 · · ·mnβ + n1 · · ·nnαt/αβt
1/β), and summing up over ni

from 1 to ri (i = 1, 2, . . . , n) first, then summing up over mi from 1 to ki (i = 1, 2, . . . , n), using
again inverse Hölder’s inequality, and then interchanging the order of summation, we obtain

k1∑

m1=1

· · ·
kn∑

mn=1

r1∑

n1=1

· · ·
rn∑

nn=1

αβt1/βφ(Am1,...,mn)ψ(Bn1,...,nn)
m1 . . . mnβ + n1 . . . nnαt

≤
k1∑

m1=1

. . .
kn∑

mn=1

⎛

⎝
φ(Pm1,...,mn)
Pm1,...,mn

(
m1∑

s1=1

· · ·
mn∑

sn=1

(

ps1,...,snφ

(
as1,...,sn

ps1,...,sn

))β
)1/β

⎞

⎠

×
r1∑

n1=1

· · ·
rn∑

nn=1

⎛

⎝
φ(Qn1,...,nn)
Qn1,...,nn

(
n1∑

n1=1

· · ·
nn∑

nn=1

(

qt1,...,tnψ

(
bt1,...,tn
qt1,...,tn

))α
)1/α

⎞

⎠

≤
(

k1∑

m1=1

· · ·
kn∑

mn=1

(
φ(Pm1,...,mn)
Pm1,...,mn

)α
)1/α

×
(

k1∑

m1=1

· · ·
kn∑

mn=1

(
m1∑

s1=1

· · ·
mn∑

sn=1

(

ps1,...,snφ

(
as1,...,sn

ps1,...,sn

))β
))1/β

×
(

r1∑

n1=1

· · ·
rn∑

nn=1

(
ψ(Qn1,...,nn)
Qn1,...,nn

)β
)1/β

×
(

r1∑

n1=1

· · ·
rn∑

nn=1

(
n1∑

t1=1

· · ·
nn∑

tn=1

(

qt1,...,tnψ

(
bt1,...,tn
qt1,...,tn

))α
))1/α

= M
(
k1, . . . , kn, r1, . . . , rn, α, β

)

×
⎧
⎨

⎩

k1∑

m1=1

· · ·
kn∑

mn=1

n∏

j=1

(
kj −mj + 1

)
(

pm1,...,mnφ

(
am1,...,mn

pm1,...,mn

))β
⎫
⎬

⎭

1/β

×
⎧
⎨

⎩

r1∑

n1=1

· · ·
rn∑

nn=1

n∏

j=1

(
rj − nj + 1

)
(

qn1,...,nnψ

(
bn1,...,nn

qn1,...,mn

))α
⎫
⎬

⎭

1/α

.

(2.20)

The proof is complete.
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Remark 2.4. Taking α = β = n = j = 2, (2.14) becomes

k1∑

m=1

k2∑

m2=1

(
r1∑

n1=1

r2∑

n2=1

φ(Am1,m2)ψ(Bn1,n2)
m1m2t−1/2 + n1n2t1/2

)

≤ M(k1, k2, r1, r2)

×
(

k1∑

m=1

k2∑

m2=1

(k1 −m1 + 1)(k2 −m2 + 1)
(

pm1,m2φ

(
am1,...,mn

pm1,...,mn

))2
)1/2

×
(

r1∑

n=1

r2∑

n2=1

(r1 − n1 + 1)(r2 − n2 + 1)
(

qn1,n2ψ

(
bn1,...,nn

qn1,...,nn

))2
)1/2

,

(2.21)

where

M(k1, k2, r1, r2) =

(
k1∑

m1=1

k2∑

m2=1

(
φ(Pm1,m2)
Pm1,m2

)2
)1/2( r1∑

n1=1

r2∑

n2=1

(
ψ(Qn1,n2)
Qn1,n2

)2
)1/2

. (2.22)

Taking t = 1, and changing {am1,m2}, {bn1,n2}, {Am1,m2}, and {Bn1,n2} into {am}, {bn}, {Am}, and
{Bn}, respectively, and with suitable changes, (2.21) reduces to Pachpatte [1, Inequality ( 7)].

Theorem 2.5. Let {am1,...,mn}, {bn1,...,nn}, {pm1,...,mn}, {qn1,...,nn}, Pm1,...,mn , and Qn1,...,nn , α, β, t, be as
defined in Theorem 2.3. Define

Am1,...,mn =
1

Pm1,...,mn

m1∑

s1=1

· · ·
mn∑

sn=1

ps1,...,snas1,...,sn ,

Bn1,...,n2 =
1

Qn1,...,nn

n1∑

t1=1

· · ·
nn∑

tn=1

qt1,...,tnbt1,...,tn ,

(2.23)

for mi = 1, 2, . . . , ki, and ni = 1, 2, . . . , ri (i = 1, 2, . . . , n), where ki, ri (i = 1, . . . , n) are natural
numbers. Let φ and ψ be real-valued, nonnegative, convex functions defined on R+ = [0,+∞). Then

k1∑

m1=1

· · ·
kn∑

mn=1

r1∑

n1=1

· · ·
rn∑

nn=1

αβt1/βPm1,...,mnQn1,...,nnφ(Am1,...,mn)ψ(Bn1,...,nn)
m1 · · ·mnβ + n1 · · ·nnαt

= (k1 · · · kn)1/α(r1 · · · rn)1/β

×
⎧
⎨

⎩

k1∑

m1=1

· · ·
kn∑

mn=1

n∏

j=1

(
kj −mj + 1

)(
pm1,...,mnφ(am1,...,mn)

)β

⎫
⎬

⎭

1/β

×
⎧
⎨

⎩

r1∑

n1=1

· · ·
rn∑

nn=1

n∏

j=1

(
rj − nj + 1

)(
qn1,...,nnψ(bn1,...,nn)

)α

⎫
⎬

⎭

1/α

.

(2.24)
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Proof. By the hypotheses, Jensen’s inequality, and Hölder’s inequality, it is easy to observe
that

φ(Am1,...,mn) = φ

(
1

Pm1,...,mn

m1∑

s1=1

· · ·
mn∑

sn=1

ps1,...,snas1,...,sn

)

≤ 1
Pm1,...,mn

m1∑

s1=1

· · ·
mn∑

sn=1

ps1,...,snφ(as1,...,sn)

≤ 1
Pm1,...,mn

(m1 · · ·mn)1/α
(

m1∑

s1=1

· · ·
mn∑

sn=1

(
ps1,...,snφ(as1,...,sn)

)β
)1/β

,

(2.25)

ψ(Bn1,...,nn) = ψ

(
1

Qn1,...,nn

n1∑

t1=1

· · ·
nn∑

tn=1

qt1,...,tnbt1,...,tn

)

≤ 1
Qn1,...,nn

n1∑

t1=1

· · ·
nn∑

tn=1

qt1,...,tnψ(bt1,...,tn)

≤ 1
Qn1,...,nn

(n1 · · ·nn)1/β
(

n1∑

t1=1

· · ·
nn∑

tn=1

(
qt1,...,tnψ(bt1,...,tn)

)α
)1/α

.

(2.26)

Proceeding now much as in the proof of Theorems 2.1 and 2.3, and with suitable modifica-
tions, it is not hard to arrive at the desired inequality. The details are omitted here.

Remark 2.6. In the special case where j = 1, t = 1, α = β = 2, and n = 1, Theorem 2.5 reduces to
the following result.

Theorem C. Let {am}, {bn}, {pm}, {qn}, Pm,Qn be as defined in Theorem B. Define Am =
(1/Pm)

∑m
s=1 psas, and Bn = (1/Qn)

∑n
t=1 qtbt for m = 1, . . . , k, and n = 1, . . . , r, where k, r are

natural numbers. Let φ and ψ be real-valued, nonnegative, convex functions defined on R+ = [0,+∞).
Then

k∑

m=1

r∑

n=1

PmQnφ(Am)ψ(Bn)
m + n

≤ 1
2
(kr)1/2

(
k∑

m=1

(k −m + 1)
(
pmφ(am)

)2
)1/2

×
(

r∑

n=1

(r − n + 1)(qnψ(bn))
2

)1/2

.

(2.27)

This is the new inequality of Pachpatte in [1, Theorem 4].

Remark 2.7. Taking j = 1, t = 1, pm = 1, qn = 1, α = β = 2, and n = 1 in Theorem 2.5, and in view
of Pm = m,Qn = n, we obtain the following theorem.
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Theorem D. Let {am}, {bn} be as defined in Theorem A. Define Am = (1/m)
∑m

s=1 as, and Bn =
(1/n)

∑n
t=1 bt, for m = 1, . . . , k, and n = 1, . . . , r, where k, r are natural numbers. Let φ and ψ be

real-valued, nonnegative, convex functions defined on R+ = [0,+∞). Then

k∑

m=1

r∑

n=1

mn

m + n
φ(Am)ψ(Bn) ≤ 1

2
(kr)1/2

(
k∑

m=1

(k −m + 1)
(
φ(am)

)2
)1/2

×
(

r∑

n=1

(r − n + 1)
(
ψ(bn)

)2
)1/2

.

(2.28)

This is the new inequality of Pachpatte in [1, Theorem 3].
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[2] G. D. Handley, J. J. Koliha, and J. E. Pečarić, “New Hilbert-Pachpatte type integral inequalities,”
Journal of Mathematical Analysis and Applications, vol. 257, no. 1, pp. 238–250, 2001.

[3] M. Gao and B. Yang, “On the extended Hilbert’s inequality,” Proceedings of the American Mathematical
Society, vol. 126, no. 3, pp. 751–759, 1998.

[4] K. Jichang, “On new extensions of Hilbert’s integral inequality,” Journal of Mathematical Analysis and
Applications, vol. 235, no. 2, pp. 608–614, 1999.

[5] B. Yang, “On new generalizations of Hilbert’s inequality,” Journal of Mathematical Analysis and
Applications, vol. 248, no. 1, pp. 29–40, 2000.

[6] W. Zhong and B. Yang, “On a multiple Hilbert-type integral inequality with the symmetric kernel,”
Journal of Inequalities and Applications, vol. 2007, Article ID 27962, 17 pages, 2007.

[7] C.-J. Zhao, “Inverses of disperse and continuous Pachpatte’s inequalities,” Acta Mathematica Sinica,
vol. 46, no. 6, pp. 1111–1116, 2003.

[8] C.-J. Zhao, “Generalization on two new Hilbert type inequalities,” Journal of Mathematics, vol. 20, no.
4, pp. 413–416, 2000.

[9] C.-J. Zhao and L. Debnath, “Some new inverse type Hilbert integral inequalities,” Journal of
Mathematical Analysis and Applications, vol. 262, no. 1, pp. 411–418, 2001.
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