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Abstract
We present an elementary proof of a combinatorial identity obtained by Amdeberhan via the

Zeilberger’s algorithm.
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1. Introduction

Amdeberhan [1] employed the Zeilberger’s algorithm [2, 3] to deduce the combinatorial identity:

ko1 GO (kN () _ ok () .
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here we exhibit an elementary proof of (1) without the application of the mentioned algorithm.

2. Amdeberhan’s identity

First we observe that (j f 1) L (k * 1) , then
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but in [4, 5] we find the relation:
o (O () =0 <o, ®

* Correspondence: J. Lopez-Bonilla, ESIME-Zacatenco-1PN, Edif. 5, Col. Lindavista CP 07738, CDMX, México
E-mail: jlopezb@ipn.mx

Prespacetime Journal www.prespacetime.com
Published by QuantumDream, Inc.



Prespacetime Journal| September 2017 | Volume 8 | Issue 9 | pp. 1176-1177 1177
Lépez-Bonilla, J., Ledn-Vega, C. G. & Vidal-Beltran, S., On the Amdeberhan’s Combinatorial Identity

which can be applied to (2) because r < k + 1, thus:

_ o (kD gker gy (RF1I-T) 1
A= k+1( r )Zf:r( 1)]( j—r ) n-j’ 4)

where was used the cancellation identity (k + 1) (1) = (k + 1) (k + 1- r) [5].
] r r ]J—-T

Hence from (4):

A=—%(ki_1) ano(zl)(_l)q, N=n—-r, m=k+1-r, (5)

but we have the identity [4, 5]:

Ty (—1)9 (’Z;) = N(E,?_"l) . O N>m+1, (6)

which is applicable in (5) because N > m + 1 means n > k + 2, therefore:
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