
Poincare Journal of Analysis & Applications
Vol. 1, No. 1 (2014), 29-38
©Poincare Publishers
DOI: 10.46753/pjaa.2014.v01i01.004

REFINEMENTS OF CARLEMAN’S INEQUALITY

YU-MING CHU†, XIAO-MING ZHANG AND QIAN XU

Date of Receiving : May 11, 2014
Date of Revision : June 21, 2014
Date of Acceptance : June 24, 2014

Abstract. In this paper, we prove that the inequalities
∞∑

n=1

(

n∏
k=1

ak)
1
n ≤ e

∞∑
n=1

(1−
a

n+ 13a
)an

and
∞∑

n=1

[(1 +
c

n+ b
)(

n∏
k=1

ak)
1
n ] ≤ e

∞∑
n=1

an

hold if an ≥ 0 (n = 1, 2, · · · ) with 0 <
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an < +∞, where a = 2.739,

b = [(4
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2)e] = 2.6203 · · · and c = (e/2−1)(1+ b) = 1.3002 · · · .

1. Introduction

Let an ≥ 0 (n = 1, 2, · · · ) with 0 <
∞∑
n=1

an < +∞, then the well-known Carleman’s

inequality [1] is given by
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In the last ninety years, the refinement, improvement, generalization, extension
and application for the Carleman’s inequality have attracted the attention of many
researchers [2-19].
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