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1 Introduction
For A € C, Carlitz considered the degenerate Bernoulli polynomials given by the generat-
ing function
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(1+M)%_1( + L) gﬁ(xl )= (see[1-3)) 11)

When x =0, 8,(%) = B,(0 | 1) are called the degenerate Bernoulli numbers.
Thus, by (1.1), we get
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where (x | 1), =x(x — A)(x —21) - -- (x — A(n - 1)).
The classical polylogarithm function Li is

o  n

Lixn) =Y % (k € Z; see [2, 4-11]). (1.3)

n=1
From (1.1), we note that
o0

Z m,B,,xMt

n=0

n

t x
=lim ——— (1 + Af)»
A0 (14 A7 —1

>l

© 2015 Kim and Kim. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, pro-

L]
@ Sprlnger vided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and

indicate if changes were made.


http://dx.doi.org/10.1186/s13662-015-0595-3
http://crossmark.crossref.org/dialog/?doi=10.1186/s13662-015-0595-3&domain=pdf
mailto:dskim@sogang.ac.kr

Kim and Kim Advances in Difference Equations (2015) 2015:258

—_ t ext
et -1

o0 tn
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where B, (x) are called the Bernoulli polynomials (see [1-27]).
Thus, by (1.4), we get

lim (x| 1) = Bu(x) (1= 0). (1.5)
In [4, 14], the poly-Bernoulli polynomials are given by

Lic—e™) ' o= pi,. L
— ¢ => BY (x)n—. (1.6)

For k =1, we have

Li;(1- e’t) o = t

el -1 et — le
o0 t”
=Y B0 (1.7)
=0 n.

By (1.4) and (1.7), we get Bf})(x) =B, (x).

The Stirling numbers of the second kind are given by

&= Si(m D) (see [1-27]), (1.8)

=0

and the Stirling numbers of the first kind are defined by

*)p=xx-1)---(x—n+1)= 251(1’1, Dxt (n>0). (1.9)
1=0

The purpose of this paper is to construct the degenerate poly-Bernoulli polynomials
and present new and explicit formulas for computing them in terms of the degenerate
Bernoulli polynomials and Stirling numbers of the second kind.

2 Degenerate poly-Bernoulli numbers and polynomials
For A € C, k € Z, we consider the degenerate poly-Bernoulli polynomials given by the
generating function

Lix(1—e™) e 0 t"
—— 1+ M) = A)—. 2.1
(1+m%_1( + L) Zoﬂ (el 2)— 2.1)

When x =0, ;S,Sk)(k) = i,k)(O | 1) are called the degenerate poly-Bernoulli numbers. Note
that B’ (x | 2) = B,(x | A) and limy o B (x| 1) = BY (v).
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From (2.1), we can derive the following equation:
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Thus, by (2.2), we get
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where B,, = B,,(0) are the Bernoulli numbers.
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(2.3)

(2.4)

By comparing the coefficients on both sides of (2.5), we obtain the following theorem.
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Theorem 2.1 For n > 0, we have
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By comparing the coefficients on both sides of (2.8), we obtain the following theorem.
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Theorem 2.2 For n > 0, we have
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Therefore, by (2.9) and (2.10), we obtain the following theorem.

Theorem 2.3 For n > 1, we have
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where d is a fixed positive integer.
On the other hand,

Lik(l - e")
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N g0 i
_; B h)—. (2.12)

Therefore, by (2.11) and (2.12), we obtain the following theorem.

Theorem 2.4 Forn>0,d € N and k € 7, we have
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From (2.4), we can derive the following equation:
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Therefore, by (2.13), we obtain the following theorem.
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Theorem 2.5 For n > 0, we have
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