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Abstract

In this paper, we consider the degenerate g-Changhee numbers and polynomials. From the definition of
degenerate of g-Changhee polynomials, we derive some new interesting identities. (©2016 All rights reserved.
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1. Introduction

Recently, Changhee polynomials are defined by the generating function to be
2 n
s (1+1)" ZCh %), (see [9][T0][12)). (1.1)

In [10], the degenerate Changhee polynomials are defined by Kwon-Kim-Seo to be

2\
2\ + log(1 4+ At)

(1+log(1 + At)*)* Z Chp(z (1.2)

From (|1.2), we note that
)l\in}) Chp(z) = Chy(x), (for n>0).
—
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When z = 0, Chy, » = Chy, 2(0) are called the degenerate Changhee numbers. In particular, limy_,o Chy, x =
Chy, for n > 0, are called Changhee numbers, (see [1]-[12]). Throughout this paper, we denote the ring of
p-adic integer, the field of p-adic number and the completlon of algebraic closure of Q, by Z,, Q, and (Cp,

respectively. The p-adic norm |-|, is normalized by |p|, = =. Let g be an indeterminate with |[1—g|, < p »-1
and let UD(Z,) be the space of uniformly differentiable functlons on Zy. For f € UD(Z,), the p-adic ¢-
integral on Z,, is defined by Kim to be

3 1 " X x
Laf) = [ f@dp—g(e) = Jim o E_% f@)e"(=1)", (13)
where [z]_, = %73)90, (see [7][12]).
From , we note that
n—1
" Iq(fo) + (=1)"THg(f) = [2g Y_(-1)" 7 7'¢ f(3), (1.4)
i=0

where [z], = 11%‘1; andn € N, f,(z) = f(x+n). Recently, Kim-Mansour-Rim-Seo considered the ¢-Changhee
polynomials, Chy, (), which are given by the generating function to be

144¢ _ > "
A1 T 07= 2 Chagl@) g, (see ). (L5)

In this paper, we consider the degenerate g-Changhee polynomials and we derive some new and interesting
properties related to these polynomials and numbers.

2. Degenerate g-Changhee polynomials

1
Let us assume that A\, t € Cp, with | At |, <p »-T. From (L.3), we have

/fx+1duq /f 2)du (@) = [2),£(0). (2.1)
By , we get
1+
[+ log(14 A0 (o) = ’
Zp q(log(1+ At)x +1) +1 2.2)
B g\ + A '
" qlog(1+ M) + gh+ A ZC “q n’
where Ch,, ) 4 are called degenerate g-Changhee numbers.
From (2.2)), we have
/ (14 log(1 + M)3 )7 dpu_y () :Z/ Yndii—qf ,(1og(1+xt)%)"
Zyp Zp -
= Z / (2)ndp_g(z)A™ i Si(m n)ﬁtm (2.3)
n=0 Ly ! m=n ’ m! '
o0 m tm
= A8 (myn / )pdu_g(x) | —,
5 (st [ o))
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where S1(m,n) is the Stirling number of the first kind. It is known that

ZChnq o

1+q¢q

| @) =

P

Thus, by (2.4]), we get

/Z ()ndpi—g(x) = Chngs (n > 0).

Therefore, by (2.2)), (2.3)) and (2.4), we obtain the following theorem.

Theorem 2.1. For m > 0, we have

Chmpag =Y A""S1(m,n)Chp .

n=0

‘We observe that

qr+ A

|| 1o 300 Y (0) =

P

From (2.6)), we note that

ZC’hn e: (Z Chmrg— )Z( AT

:Z(ZZ YAFTLS (K, 1) Chy,— l>\q> %n,

k=0 1=0
Therefore, by (2.7), we obtain the following theorem:

Theorem 2.2. For n > 0, we have

k
Chpg(x) = Z(f)l)\k_lsl(k, DChp—i g

By ([2.6]), we easily get

/Z (1 +log(1 + )\t)%)ﬁy dp_q(y) = i /Z (@ + Y)mdp—q(y) )\m'

>l

Tog(1+ M)+ (1 +log(1 + At)

> t
= Chipg()
n=0

where Chy,  4(2) are called degenerate ¢g-Changhee polynomials.

(log(1 + At))!

(2.8)
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It is not difficult to show that

/ (L4 0™ Vdp_o(y) = ———L (14 2) = iCh )5 (2.9)
z, - g(1+t)+1 = R ) ’
Thus, by (2.9)), we get
/ (x + Y)ndpu—q(y) = Chyg(x), (for n > 0). (2.10)
Zp
Therefore, by (2.8]) and (2.10), we obtain the following theorem:
Theorem 2.3. For n > 0, we have

Chygl Z Chumq(2)A""™S1 (1, m).

From (2.6)), we can derive the following equation:

1 1 z+y
ZChn ra(@)A"— (' =1)" /Z <1+ At) du_q(y)
P
= t
= A" Ching(2)
m=0

(2.11)
and

iChnA,q(w (e —1)™ ZChnkq Z Sa(m,n)
n=0 (2.12)
tm

= Z (ZChn)\q )\ 5’2(m n)) m,

where Sa(m,n) is the Stirling number of the second kind. Therefore, by (2.11)) and (2.12), we obtain the
following theorem:

Theorem 2.4. For m > 0, we have

Chung( Zw "Chpq(2)S2(m,n).
n=0

‘We observe that

n

/Z (& + Pndi_o(y) = 3 Si(n,1) / (2 + ) du_y (). (2.13)

1=0 Zp
where n € NU {0}.
The g-analogue of Euler polynomials are given by the generating function to be

. g+1 .
ety = L

) get +1
o . (2.14)
= Z Enq(2)
n=0
Thus, by (2.14]), we get
| @t i yfo) = Bugla) (02 0) (2.15)
P

Therefore, by (2.6]), (2.8]) and (2.15)), we obtain the following theorem:



T. Kim, H.-I. Kwon, J. J. Seo, J. Nonlinear Sci. Appl. 9 (2016), 2389-2393 2393

Theorem 2.5. For n > 0, we have

m=0 (=0
By (1), we get
[ee) tn
> (qChnpg(z + 1) 4+ Chyp g()) ]
n=0 ’

B gr+ A
~qlog(1+At) +gX\+ A

(a1 +1og(1 4+ 20)%) + 1) (1 +log(1+x0)})”

- %(q)\ +) (1 +log(1 + /\tﬁ)m =(g+1) (1 +log(1+ Atﬁ)x
=20, > (w)m%(log(l A" (2.16)
m=0 :
— o — Angn
= [2]g Z(@")m)\ " Z S1(ﬂ,m)7
m=0 n=m :
= [2]q Z Z(fﬂ)m)\n_m51(n, m) g
n=0 \m=0

Therefore, by (2.16)), we obtain the following theorem:

Theorem 2.6. For n > 0, we have

qChyrg(x+1) 4+ Chy q(x) = [2]4 () A" S1(n, m).
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