World Engineering & Applied Sciences Journal 10 (4): 100-102, 2019
ISSN 2079-2204

© IDOSI Publications, 2019

DOI: 10.5829/idosi.weasj.2019.100.102

Sums of Powers of Integers
'V. Barrera-Figueroa, °J. Lépez-Bonilla and *R. Lopez-Vizquez
'SEPI-UPIITA, Instituto Politécnico Nacional (IPN), Posgrado en Tecnologia Avanzada,
Av. IPN 2580, Col. Barrio la Laguna 07340, CDMX, México

2ESIME-Zacatenco, Instituto Politécnico Nacional,
Edif. 4, ler. Piso, Col. Lindavista CP 07738, CDMX, México

Abstract: We show a procedure to obtain the recursive formula deduced by Cereceda for the sums of powers
of integers.
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INTRODUCTION

Here we study the sums of powers of integers:

S (my=1F+28+ _+nk, k>0,

and we obtain the identity:
n+1 n n+l
- _ la-]
E mZISk_l(m) = E q:Z(q 1), [q . J S, nzl, k22,

such that S are the Stirling numbers of the second kind [1-5].

We give a simple proof of the expression [6]:

1 Sy (n)— Si(n) = z”’flsk_l(m), k=2, n>1.
Finally, we exhibit that (2) and (3) imply the Cereceda’s recursive formula [6]:
1 k-2 k
(k+1)S(m)=k| n+= | S ()= B, . S.(D), n>1, k>2,
2 r=L\r

where B, are the Bernoulli numbers [1, 7-10].

Cereceda’s Identity: We know the relation [1, 11-17]:

m m+1 /
Sk_1<m)=21=11![1+1 ]S;EL,

and the expression [1, 18, 19]:
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then:

which is equivalent to (2), q.e.d.

On the other hand, from (1):
nSy 1 (n)—Sp(n)=n(F 4 2F 1 13y L —F by -
—F b3 -+ == T =22 L+ (=) (=D,

Y e T I TR Y | Lo LA L Y (/i ) Lo
thus (3) is proved.

Now we consider the following relation involving Bernoulli numbers:

A= HkBS = k B,S BoS, () =0+Xs S
=2 | | BerSe =0 BiS1(m) = By (n) = Q4 =Sy (m) = S (), )

where:

szf_l[’:jgk,s,(n). ®)

We have the properties [1]:

[ jBk ay Lgpege,

~q ©)
7 g(Nglil — 10
Zr:jS’, S/ _51'4’ (10)
where S, are the Stirling numbers of the first kind [1, 9, 20, 21], hence from (5), (8) and (9):
Lglengre oo o (75 g
Q kzq 1 S r=1 r—lzj—lj'[j.}.] Sq S,. ’

an

k n+1 +1
- 2 [q 1] ; 7 o (10) _ [g—1]
_kz = S Z [j+JZ’ qu S’ kz ( 1)'[ I\JS :
Finally, if we employ (2), (3) and (11) into (7) we obtain the Cereceda’s recursive formula indicated in (4), g.e.d.
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