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On a Combinatorial Identity of Cheon-Seol-Elmikkawy
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Abstract: We exhibit that a combinatorial relation obtained by Cheon-Seol-Elmikkawy is a particular case of an
expression of Gould.
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INTRODUCTION

Cheon-Seol-Elmikkawy [1] used Riordan arrays to deduce the following property:

(1)

However, the relation (3.18) in Gould [2] indicates the Ljunggren’s identity [3]:

(2)

Which implies (1) for y = 1.

Now we shall employ the Gauss hypergeometric function [4] to give an alternative proof of (1). In fact:

(3)

Hence [5-11]:

(4)

But we have the Pfaff’s identity [4, 12]:

(5)

Then from (4) and (5) for  =  = – n,  = 1 we deduce the result:
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(6)

Similarly:

(7)

Thus [5-11]:

(8)

On the other hand, we know the expression [13]:

(9)

Therefore, from (8) and (9) for  = – n,  = – 2n we obtain that:

(10)
Finally, the results (6) and (10) imply (1), q.e.d.
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