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A NOTE ON THE WEIGHTED ¢-GENOCCHI
NUMBERS AND POLYNOMIALS WITH THEIR
INTERPOLATION FUNCTION

SERKAN ARACI, MEHMET AGIKGOZ AND JONG JIN SEO

Abstract. Recently, T. Kim has introduced and analysed the g¢-
Bernoulli numbers and polynomials with weight « cf.[7]. By the
same motivaton, we also give some interesting properties of the
g-Genocchi numbers and polynomials with weight a. Also, we de-
rive the g-extensions of zeta type functions with weight o from the
Mellin transformation of this generating function which interpolates
the g-Genocchi polynomials with weight o at negative integers.

1. Introduction, Definitions and Notations

Let p be a fixed odd prime number. Throughout this paper we use the
following notations. By Z, we denote the ring of p-adic rational integers,
Q denotes the field of rational numbers, Q, denotes the field of p-adic
rational numbers, and C,, denotes the completion of algebraic closure of
Qp. Let N be the set of natural numbers and N* = NU {0} . The p-adic
absolute value is defined by |p| = %. In this paper we assume |g — 1| <1
as an indeterminate. In [12-15], the fermionic p-adic g-integral on Z, is
defined by Kim as follows:

TR A
(11)  I4(f) = /Z F@)dp g (@) = lim —— 5" f(@)(~q)"

N—o0 [pN]_q =0
where [z], is a g-extension of # which is defined by
1 AT
2], = 3 _qq, see [1-15]
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Note that limg [z], = z.
The ¢-Genocchi numbers are defined as follows:

_ n _ [ B2l n=1
(1.2) Goq =0, and ¢ (¢Gq+1)" +Gpq = { 0. n>1
with the usual convention of replacing (G4)" by G4 (see [1]).
The (h, g)-Genocchi numbers are defined as follows:

n 2 =1;
G(()ffq) =0, and ¢" 2 (qG((]h) + 1) + Ggl’g = { g]q’ Z N 1’

with usual the convention about replacing (Géh) )n by G%’}(} (see [2]).

In [7], the ¢-Bernoulli numbers and polynomials with weight « has
been investigated some interesting properties by Kim. By using p-adic
g-integral on Z,, we also investigate some interesting identities of the
g-Genocchi numbers and polynomials with weight «. Furthermore, we
derive the g-extensions of zeta type functions with weight « from the
Mellin transformation of this generating function which interpolates the
g-Genocchi polynomials with weight o at negative integers.

2. On the weighted ¢-Genocchi numbers and polynomials

Let f, () = f (x + n). By using definition (1.1), we easily get

—ql_4(f1) = lim —=— Z Fle+1) (=g
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and
q2I—q (f2) = q2 ; f(x+2)dp—g(z)
~ lm 1%:1 Flz+2) (—q)"+
N—00 [pN],q =0

Ny et f(1
= —ala () e g g DT

= Lo(f) =2, F0)+[2], ().

Thus we have

1

L)+ q(f2)=12,> (- ¢"'f Q).
=0
Continuing this process, we obtain the following Lemma
Lemma 1. For n € N* |we obtain

n—1

(22) ()" () + " g (fa) = 21, (D) ¢

=0

Definition 1. Let a,n € N*. The q-Genocchi numbers with weight
« are defined as follows:

éfﬁk)lq = m . m n
(2.3) il [2](17”2::0(—1) q" [m]ge .

From (2.3) we obtain,

()
Gn—i—l,q

n—+1

) 0
= (1 Ean)n Z (_l)m qm (1 - qmoz)n
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Therefore we obtain the following theorem:

Theorem 1. Let a,n € N* and we have

2.4 n+l,q q § : 1 l .
(2:4) n+1 (1—qo)" — <l>( ) 1+ goitl

In (1.1), replace f(x) by [z]j. we have,

n -t -~ (n —1) ale T
/Zp[x]qaduq(x) = (1—qa)”l§_;(l>< 1) /qu dp—q (x)
B 1 " /n O lim L pN_l_azHI
- <1qa>”§(l>< V2 G
R T () WV R ) IS S (o i
(2.5) = (l—qo‘)n;(l>( 1) 1+ god+1 ]\IIL}OO 14 gPV
B, oy, 1
- (1—q")n;(l>( Y g
_ Gy
= 5t

From (2.4) and (2.5) we obtain ¢g-Genocchi numbers with weight «
witt’s type formula the following theorem:

Theorem 2. For a,n € N* and we have

(26) [l diey ).

n+1
From (2.3) we easily get,

(2.7) /Z etlga dpi—g (z) = [Q}qt Z (—1)™ qmet[m}qa,

P m=0

By (2.7) we have

= (o " - m _m _tm
> Gl = Pyt X ()" el

Therefore we obtain the following corollary:
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Corollary 1. Let Déa) t)=>""0 é%og% Then we have
DI (t) = [2],t Y (1) gme e
m=0

Now, we consider the g-Genocchi polynomials with weight « as fol-
lows:

é(a) (z)
(2.8) —rdlet / [T+ y]ladp—q(y), neNand ae N
n+1 7 q 1 ’

P

From (2.8) we see that

&), (@) 2, </n I
S = (1) Y
(2.9) = 2,3 )" m+
m=0

(2.10) = i G\ ()

By Lemma 1, we see that

el Gt () (2
(_1)71 1 - ——::liq n T:L‘:,—ql _ [2]q (_1)l qn—l—l [Z]Z}I

Therefore we obtain the following theorem:
Theorem 3. For m € N, and a,n € N* one has

~(a) ~(a) n—1
(_1)7171 Gm-i-l,q 4 nGm+17q (n) _ o

m+1 1 m+1

In (2.1) it is known that
al-q (1) +1-q(f) = [2]q f(0).
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If we take f(x) = e!?lee then we have

2, = af ¢ edu, @+ [ dhedu, @)

<y A(a) A(a) t"_lp
(2.11) - nz:% (an,q (1) + Gn,q) —

Therefore, by (2.11), we obtain the following theorem:
Theorem 4. For a € N* and n € N, we get

~(a ~(a ~(a 2, tfn=1;
Gé,q):o, and ng,g (1)+G7(1’3:{ ([)’]q iﬁn;&l.

From (2.8), we can easily derive

n [d]:;“ = a a T +a "
/Zp [+ ylgo du—q (y) = ., ;(—1) q /Z [d +y} " dp_ gy (y)
qr., -1 GO (ata

Therefore, by (2.12), we obtain the following theorem:
Theorem 5. For d=1 (mod 2) , n € N* and a € N, we get

_ dna—l d—1 _ T a
G) (2) = DN Ly o ( - )

d
n.q d
—q q=0

3. Interpolation function of the polynomials é,(fg (x)

In this section, we give interpolation function of the generating func-
tions of g-Genocchi polynomials with weight a. For s € C, by applying
the Mellin transformation to (2.10), we obtain

@ (g2 — 2 [T2f pe) s,
&) = 5 [ {00 o fa
_ - _1\ym m 1 > s—le—t[m—i-z}qa
[Q]qu:O( 1" q F(s)/o t dt
— (=)™ g™
= [2](1 T s
mz_:o[m—l—:r]qa

where T (s) is Euler-gamma function.
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Thus, we define g—extension zeta type function as follows:

Definition 2. For s € C and o € N* we have
— (-1)"¢™

m + z]7a

(3.1) & (s,7) = [2], [
m=0

fc(la) (s,z) can be continued analytically to an entire function.
By subsituting s = —n into (3.1) we easily get

. G\, ()
fq )(—Tl, .’E) = ’fl—|7—q1 .

Therefore, we obtain the following theorem:

Theorem 6. Let q,s € C with |g| < 1 and 0 < x < 1. Then we
define

é(a) (z)
Q) ([ _ ntlg
é‘q ( n? x) n + 1 N
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