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"42} [22] D6 (1), HD�g�LbP�6.{r 3.2 \ n
∑

i=1

1
pi

= 1 (pi > 1), λ > 0, αi < pi − 1, θi(xi) = exi(exi − 1)αi (i =

1, 2, · · · , n), 6
(i) 1H�1 n

∑

i=1

αi

pi
= −1− λ ^, ,3�g M > 0, _4

∫

R
n
+

1
( n
∑

i=1

exi − n
)λ

n
∏

i=1

fi(xi)dx1 · · · dxn 6M

n
∏

i=1

‖Fi‖pi,θi(xi), (3.4)DD fi(xi) ∈ L
θi(xi)
pi (0,+∞) (i = 1, 2, · · · , n).

(ii) 1 n
∑

i=1

αi

pi
= −1− λ ^, (3.4) 6P��g�Lx

1

Γ(λ)

n
∏

i=1

Γ
(

1−
αi + 1

pi

)

.
 1 ϕi(xi) = exi − 1, 6 ϕi(xi) b (0,+∞) W6�V:7gg, lim
xi→0+

ϕi(xi) = 0,

lim
xi→+∞

ϕi(xi) = +∞, ϕαi

i (xi)ϕ
′
i(xi) = exi(exi − 1)αi , H1 t > 0 ^, *

0 6 lim
xi→+∞

e−ϕi(xi)tx
1−

αi+1

pi

i = lim
xi→+∞

x
1−

αi+1

pi

i

e(e
xi−1)t

6 lim
xi→+∞

x
1−

αi+1

pi

i

exit
= 0,`

lim
xi→+∞

e−ϕi(xi)tx
1−

αi+1

pi
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Abstract Using the construction theorem of the homogeneous kernel n-multiple Hilbert-

type integral inequality and the properties of the Gamma function, the authors discuss the

conditions under which an n-multiple Hilbert-type integral inequality involving variational

upper limit integral functions can be established and the optimal constant factor, obtain

the necessary and sufficient condition for constructing this inequality and the formula for

calculating the optimal constant factor, and finally, give several special cases.

Keywords n-Multiple Hilbert-type integral inequality, Variational upper limit

integral function, Construction theorem, Optimal constant factor

2020 MR Subject Classification 26D15

The English translation of this paper will be published in

Chinese Journal of Contemporary Mathematics, Vol. 46 No. 2, 2025

by ALLERTON PRESS, INC., USA


