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ABSTRACT. In this paper, we construct new g-extension of Euler polynomials with weight
0. These modified g-Euler polynomials are useful to study various identities of Carlitz’s
g-Bernoulli numbers.

1. Introduction

Throughout this paper Z,, Q, and C, will respectively denote the ring of p-adic
integers, the field of p-adic rational numbers and the completion of algebraic closure

of Q,. Let v, be the normalized exponential valuation of C,, with [p|, = p~») = %.

In this paper, we assume that ¢ € C, with|l — ¢|, < p_P%l. So that ¢* =

exp (zlogq) for x € Z,. The g-number of z is denoted by [z], = 11__‘1;. Note that
lim,_1[z], = . Let d be a fixed integer bigger than 0 and let p be a fixed prime

number. We set

Xy :li%nZ/deZ, X = |J (a+dpz,),

0<a<dp
(a,p)=1

a+dpN7Z, = {reXlz=a (modde)},

where a € Z lies in 0 < a < dp™, (see [1-12]).
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Let C(Z,) be the space of continuous functions on Z,. For f € C(Z,), the
fermionic p-adic g-integral on Z, is defined by Kim by

W) L) = [ et = Jim S J@)(-a), (see [8, 9)).

As is well known definition, the Fuler polynomials are defined by the generating
function to be

2
(1.2) %t = P = ZE

et +1

with the usual convention about replacing E™(x) by E,(x) (see [1-11]). In the
special case, ¢ = 0, E,(0) = E,, are called the n-th Fuler numbers numbers.
Recently, the g-FEuler numbers with weight « are defined by

Eé?;) =1, and q(anéo‘) + )"+ Eff‘q) =0ifn >0,

with the usual convention about replacing (E5)" by ES) (see [11]). And in [12],
authors defined the modified g-Bernoulli polynomials 3, ,(x) by generating function,
and represent Bnyq(x) as a p-adic ¢g-integral on Z,,.

The purpose of this paper is to construct new g-extension of Euler numbers and
polynomials with weight O related to fermionic p-adic g-integral on Z,, and give
new explicit formulas related to these numbers and polynomials.

2. A New Approach of ¢g-Euler Polynomials with Weak Weight 0

The q-Fuler number with weak weight 0 is defined by

(2.1) o = [ Wydns(o)

P

Thus, we defined the modified q-FEuler polynomial with weak weight 0 as follows:

(2.2) o) = / (@ + [yl) i1 (v)

D

5 (e

= (Eq +a)"

By (1.1) and (2.1), we know that

2.3 nn = g 2 (1) 0
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Thus the following theorem is proved.

Theorem 2.1. For positive integer n,

£ ()t

=0 m=0

Consider the following equation.

2.5 1) ey g = _qymn_ 2 U
I Y P Ml ([ e
B (i (—1)ltl> <§: 2 tm>
B ! m o
— l m:01+q m
= 2
_—t
By (2.3),
2.6 (g—1)xt - 1)" t _ N 1 l ltl - 1)" tn
(2.6) e Z(q_ ) 6n,qm— Z(q_ ) n Z(q_ ) Gn»qa
n=0 =0 n=0
%) m m 7ntm
= Z(Q* n™ <n>€nq ml
m=0 n=0
oo tm
= —1)™e,, —.
mzz:o(q )" Em.a(@)
And
(2.7)
= 2 = 2
(g—Vzt [ —t 2 —plg—D)z—1)t h
c (e mz_:ol+qmm!> ¢ n;)l+qmm!
(s lamneon) (5o 2 e
— ! o 14+ g™ m!

_ i zn: (g — Dz —1)"™ (:;) ﬁg

n=0m=0
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By (2.5), (2.6) and (2.7), we obtain the following equation.

2
1—|—q”'

(q_]- qu

i( ) (==

Therefore, we obtain the following theorem.

Theorem 2.2. For positive integer m,

1 m 2
e = Dz -1
o) 3 () oo
:Z Z <m> (m ‘ n)( 1)m n ](q 1)j—m1 nxj.
n=0 j=0 \" J T4
3. Multiple Modified ¢-Euler Numbers with Weak Weight 0
The multiple q-Fuler number with weak weight 0 is defined by
(31) A= [ [ i) dpae),
By (1.1) and (3.1),
1 1
(k) _ 7 .
(B2 = PN M
pN1_1 pNE_1
S S G 1 (-
Jj1=0 Jk=0
P11 pNE—1 e \ ™
L . 1 7q,]1+ +Jk i
=l fim 35S ()
J1=0 Jr=0
pN1_1 pNE_1 .
= lim lim -
N1— o0 Nj—00 jlz:O ij:O (1 —q)n

n

Z (7) (71)1 (qj1+--~+jk)l (,1)]'1 . (71)jk

=0
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P11 pNe—1-1
= 1i li
Nlanoo N llnix)o Z Z 1 — q
J1=0 Je—1=0
n n ka—l )
1\ Utk 1 it k- 3 AT
XZ([)( l)ql kl( 1)1 klN}clLHOOZ(Q)
=0 Je=0
pN1_1 pVE—1-1 )
Mmoo Nie—r=ro0 ]‘12:0 ij:O (]‘ 7‘])”
" /n 2
% — 1) Uit Fie—0)l(_q)ir++ik
; (l)( e 1) 1+

SO

Thus, the multiple modified q-Euler polynomial with weak weight 0 which is defined
by

63 @@= [ [ @) e @) dia (o)

is represented by

B (0 (k) e
(3.4) en’f?](z)z<l)el(,q)x ;

S Ot S0 ()

Therefore, by (3.4), we obtain the following theorem.

M:

Theorem 3.1. For positive integer n, k,

=35 () (1) ()

o Bt (e (%)

Then

(3.6) -1t =3 (7) (—1) (HQPI)
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and so
= " N [ 2 kyn
_ 1\n (k)Y _1\! __
CHIED SRR 9 ol () [ e
n=0 n=0 =0
_<i (—1)"’tm> (i( 2 )t>
B ! l !
—= m = 1+4+¢q l
o) 9 k tl
e
P 1+g¢ !
By (3.7),
(g—1)xt = n (k) " = m,.m " = n (k)
(38) € Z(q_l) 6ngﬁ = Z(q_l) T % Z(q_l) 6'n,q
n=0 m=0 n=0
e’ 1
l t
— _ 1\ (k) . l—m
—2 - ;)(n)q [
= (a1,
1=0
and
(3.9)
> 2\ ¢ > 2 \F#
(qg—V)wt | —t 2 = s(g=Dz—1)t
“ (e Z(1+ql) !>eq Z(1+ql) !
1=0 =0
(s Mamnem ) (52 )
= m! Pt 1+ g

By (3.7), (3.8) and (3.9), we obtain the following equation.
*) L1 2 \*
~(k l—n
@@ =3 () @0 (5)
Therefore, we obtain the following theorem.

Theorem 3.2. For positive integer m,

)

tn
n!
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