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Abstract: We show that certain recurrence relation connected with the complete Bell polynomials allows deduce
the identities of Batir, Connon, Shen and Spiess involving the Stirling numbers of the first kind.
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INTRODUCTION

In [1] was proved that the recurrence relation:
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is equivalent to the following expression in terms of the complete Bell polynomials [1-10]:
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In Sec. 2 we employ (1) and (2) to deduce several identities for the Stirling numbers of the first kind [2, 3, 7, 11-13].

Stirling Numbers: We know the following relation for the Stirling numbers [3, 8, 10, 14, 15]:
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for 0 < » < n—1 and n > Iwhich acquires the structure (2) with the definitions:
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then (1) and (7) imply the Shen's identity [15, 16]:
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where [17, 18]:
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H”=n, n=1, H™ =0, k<o.

In [19] was obtained the expression:
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such that H?(lj}l =y} g/, j =1,..,k. From(4)and (10) are inmediate the values [7, 20]:
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If we define the quantities:

S?(]?’I'k) , Sk — H{'k) k — 1, ....?1, ao - S}(}?’I) — 1,

Ay = n-1"’

then (10) adopts the structure (2), thus (1) and (12) imply the Spiess identity [17]:
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which is a particular case of [17]:
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forp=n-1.

Batir [18] realized a study of the quantities:
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and, for example, he obtains the expressions:
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The relations (16) were also deduced by Flajolet-Sedgewick [21].
In [8, 15] was proved the property:
Sa(m) = = Y, (Ho, VHS, 20HE, .., (m = DH™), (18)
which takes the form (2) if introduce the definitions:
a,, = S,(m), a, =S,0) =1, s = -H®, (19)
then (1) gives the following recurrence relation:
m o S.(m-k) H =mS,(m), m=>1. (20)

Hence the expressions (16) and (17) can be obtained from (18) or (20).
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