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Abstract: We study the quantities _|’C'1 (;) dx which allow determine y»_, &2
of the first kind. ' '

5 for the Stirling numbers
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INTRODUCTION
Here we have interest in the quantities:
4 =Epa ST, nzt M)

for the Stirling numbers of the first kind [1-4]. In Sec. 2 we deduce a recurrence relation for (1) whose solution involves
the integrals:

G=L'() a &2% )
which are obtained in terms of the Bernoulli numbers [1, 5-8].

Descending Factorial Function: The descending factorial function [x], is a polynomial of degree # in x, given by [1]:
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where we can employ £=— 1 to obtain the following recurrence relation for (1):
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Apsy T A, = [ [2], dx, n=132,.. )
From (1) we have that 4, =— < _ 4, then the solution of (5) is given by:
= 1
A = (-1)" [n—l)![l— pt -of () a’x], nz 2, (6)
n o k
with the participation of (2), that is, ¢, = 1 e=_5 . =2% hencey =2 4 =_2 et
2’ 2 12’738 g’ T2 g2 78 g’

The expression ( f‘J is the characteristic polynomial of the matrix & = Riag (0.1,2,..,k — 1) whose coefficients
k

can be constructed via the Leverrier-Takeno’s method [9, 10]:

b 4 1 2, 1 = X —
L1 (kJ = R L al .Th_l Lo, e i L1 a'k—l x, a, = (—1)‘dEtA— 0, (7)

in fact, we define the quantities:
a, = 1, s,=trA% q=12,...k (8)

then the «; are determined with the Newton’s recurrence relation:

ridit Sy Aoy sa, o+ Lotbsigartso=00 r=1,2,00,k, 9)
therefore:
a,=—s5;, 2ay=(5)—5;, 3HNay=—(5)4+3535—25,,

(10)

4 a,= (5)"—6(5) 5, +85;,5,+3 (5,)° — 65, etc.
In [11, 12] we find the general expression:

s, T—1 0 = 0

cepr | 52 £ r—2 0

a, =-—7- : : j R K r=1,...k. an
Fp—1 Sp-z ' 1
5:* l'-".1'—1 5y

I — " 3 —1 B = :—l ﬂ:i 12
Sq =Z;::;1 ),E-,‘ = g+1 Zf:f.‘- (q l ] i_ 5o LB 2’ . 6’ ( )

thus (7) allows obtain the quantities (2):

(13)
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of interest in (6).
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