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Abstract: We exhibit elementary proofs of two identities involving harmonic numbers.
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INTRODUCTION

Here we give elementary deductions of the following
identities: then from (1) and (4):

(1)

and [1]: k  1 (5)

in according with Choi-Srivastava [6].
(2)

where H  = 0,  are harmonic numbers [2, 3].0

Harmonic Sums: It is clear that  , then:

thus (1) is immediate; from (1) is simple to obtain the
relation [1, 4, 5]:

(3)

involving the harmonic sum 

On the other hand, we have the following property of
the Riemann zeta function [1]:

(4)

Similarly:

implying the identity (2); besides, from (2) we obtain the
expression [1]:

(6)

The relations (1) and (2) can be unified in the form:



2
( 2) 1

1 1 ( 1) , m=2,3.
m

m m m
k k m k k mH H H H H

k m k
−

− − −
 −  = − +     

World Eng. & Appl. Sci. J., 9 (4): 101-102, 2018

102

3. Carvajal-Gámez, B.E., J. López-Bonilla, R. López-

(7) Journal 8(4): 484-489.

REFERENCES numbers, Maths. of Comput., 55(192): 839-863.

1. Batir, N.,  2017.  On  some  combinatorial identities sums, J. Comput. Appl. Math. 79(1): 119-130.
and harmonic  sums,   Int.   J.   Number  Theory, 6. Choi, J. and H.M. Srivastava, 2005. Explicit evaluation
13(7): 1695-1709. of Euler and related sums, Ramanujan J. 10(1): 51-70.

2. Quaintance, J. and H.W. Gould, 2016. Combinatorial
identities for Stirling numbers, World Scientific,
Singapore (2016).

Vázquez, 2017. On harmonic numbers, Prespacetime

4. Spiess, J., 1990. Some identities involving harmonic

5. Adamchik, V., 1997.  On Stirling numbers and Euler


