Global Journal of Pure and Applied Mathematics.

ISSN 0973-1768 Volume 11, Number 5 (2015), pp. 3139-3144
© Research India Publications
http://www.ripublication.com/gjpam.htm

Symmetric identities for Carlitz’s (%, g)-tangent
numbers and polynomials associated with p-adic
integral on 7,

C. S. Ryoo

Department of Mathematics,
Hannam University, Daejeon 306-791, Korea

Abstract

Our aim in this paper is to discover special symmetric properties for Carlitz’s (%, g)-
tangent polynomials.
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1. Introduction

Many mathematicians have studied some identities of symmetry for g-extension of
Bernoulli numbers and polynomials, Euler numbers and polynomials, Genocchi numbers
and polynomials, Tangent numbers and polynomials (see [1, 2, 3, 4, 6, 7, 8]). Recently,
Y. Hu investigated several identities of symmetry for Carlitz’s g-Bernoulli numbers and
polynomials in complex field (see [2]). D. Kim et al.[3] derived some identities of
symmetry for Carlitz’s g-Euler numbers and polynomials in complex field. J. Y. Kang
and C. S. Ryoo studied some identities of symmetry for g-Genocchi polynomials (see
[1]). In this paper, we obtaine some identities of symmetry for Carlitz’s (h, g)-tangent
polynomials associated with p-adic integral on Z,.

Throughout this paper we use the following notations. By Z, we denote the ring of
p-adic rational integers, Q, denotes the field of p-adic rational numbers, C, denotes the
completion of algebraic closure of Q »» N denotes the set of natural numbers, Z denotes
the ring of rational integers, Q denotes the field of rational numbers, C denotes the set of
complex numbers, and Z = N U {0}. Let v, be the normalized exponential valuation
of C, with |p|, = p~»P) = p~! When one talks of g-extension, ¢ is considered
in many ways such as an indeterminate, a complex number ¢ € C, or p-adic number
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g € C,.If g € C one normally assumes that |g| < 1. If ¢ € C,,, we normally assume

1
that [¢ — 1|, < p 77T so that ¢* = exp(x loggq) for |x|, < 1. Throughout this paper
we use the notation:
1—g*
[x]q - 1 (Cf' [1’ 2’ 3, 4]) .

Hence, lim1 [x] = x for any x with |x|, < I in the present p-adic case. Let
q—

g€ UD(Z,) ={glg : Z, — C, is uniformly differentiable function}.
For g € UD(Z,), the p-adic invariant integral on Z,, is defined by Kim to be

pN—1

1-1(8) =/ gx)dp—1(x) = ngnoo Z g(x)(=1)", see [5]. (1.1)
x=0

p

2. Symmetric identities for Carlitz’s (4, g)-tangent numbers
and polynomials

Our primary goal of this section is to obtain symmetric identities for Carlitz’s (4, q)-
tangent numbers Tn(f’q) and polynomials T,l(flq) (x).

By using the similar method of [4, 7], expect for obvious modifications, we are going
to obtain the main results of Carlitz’s (4, ¢)-tangent numbers and polynomials.

For g € C, with |g — 1], < 1, (h, g)-tangent polynomials Tn(};) (x) are defined by

T, () = f " x + 2y du—i (y), see [9]. 2.1

p

When x = 0, Tn(,hq) 0) = Tn(,hq) is called the n-th (h, g)-tangent numbers.
Let w; and wy be odd numbers. Then we have

2w2

w2x+ J+2y [wilqt

/ qwlhye w1 P
Z

p

du_1(y)

wapN—1

= lim Z gy lwrwax 2w j+2wiylgt 1y (2.2)
N—o00
y=0
wr—1 pN—l

= lim Z Z qwlh(i+w2y)e[w1w2x+2w2j+2w1(i+wzy)]qt(_1)i+w2y

N—o0
i=0 y=0
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From (2.2), we can derive the following equation (2.3):

2wo

wi—1 |:w2x+
Z (_1)thw2j/ qwlh}’e wq
j=0 Zr

J+2yi| [wl]q[
q*1 du—1(y)

wi—1wy—1 p"— (2.3)
= i i+j wzh] wihi wlwzhy
Jim > > Z( )
j=0 i=0 y=0
e[w1w2x+2w2j+2w1i+2w1wzy]qt(_1)y
By the same method as (2.3), we have
]
wr—1 . . wix+ j+2y [walgt
) (—1)fq’“””/ gt M2 e (y)
j=0 Ly
wy—1w;—1 pN—l (24)
- i _1\i+Jj ,wihj ,wahi wiwahy
NgnooZZZ( DiHghighhig
j=0 i=0 y=0
e[w1w2x+2w1j+2w2i+2w1wzy]qt(_l)y
Therefore, by (2.3) and (2.4), we have the following theorem.
Theorem 2.1. For w;, wy, € Nwithw; =1 (mod 2), wy =1 (mod 2), we have
2wy
wi—1 . ' |:w2x+ j+2y:| [wilgt
> (—l)fqhw“/ q""e w1 v du(y)
; /
J=0 P
2w (2.5)
wy—1 . . |:w1x+ j+2y:| [wa]gt
=2 (—I)thw”/ gt M2 e dp (),
j=0 Ly

By substituting Taylor series of ¢*’ into (2.5) and after calculations, we obtain the fol-
lowing corollary.

Corollary 2.2. For wy, wy € Nwith w; =1 (mod 2), wy =1 (mod 2), we have
wi—1 2w n
[willy Y (—1)/g"" / g [wzx + w_zj + 2y] dp—1(y)
—0 7, 1 qwl
7 ’ (2.6)

wr—1

= [walj D (=Dg"" f

=0 Zp

n

2wy |
g™ [wlx + w_zj + Zy] dpu—1(y).

q wyp
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By (2.1) and Corollary 2, we have the following theorem.

Theorem 2.3. For w;, wy, € Nwithw; =1 (mod 2), wy =1 (mod 2), we have

wi—1
2w
[wils > (=Dig"2T"), <W2x + —21)

wq

n & j hwyjp(h) 2w
=[wal) > (=1)/g" T, (wix + w—J
=0

By (2.6), we can derive the following equation (2.7):

n

2w
f g [wzx + —zj + Zy] du—1(y)
Zp 1 qwl

B w2]q [2j]iw2qwz(n—i)j g™ [wax + 2%l du1(v) (27
q : 2.7)

P

= Z( ) ( wﬂq) [271aq """ T, (wax) .

By (2.7), and Theorem 2.3, we have

wi—1

[wi]] Z G f

Z

2wy . "
g™ [wzx +—j+ Zy] du—1(y)
» w1 qv!
wi—1

( / "“’”Z( )[wz] (w1137 121002 TY, ) (wax)
' (2.8)

n wi—1
ZZ(Z)[wz] [w 2T,y (wax) Y (=1 g2 I,
i=0 j=0

n
= <l>[w2]’ [w I T,y (wax) Sy (wi, ),
0

=

w;—1
SN wi q) =Y (=1 g2
j=0
By the same method as (2.8), we get

wy—1

- - 2w "
[walg > (—I)th“’”/ g"" [wlx + = +2y] dp-1(y)

. Z w2 w2
j=0 » 1 (2.9)

—Z( )[w1 wall T s (012) SY (w2, g™,
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By (2.8) and (2.9), we have the following theorem.

Theorem 2.4. For w;, wy € Nwith w; =1 (mod 2), wp, =1 (mod 2), we have
> (l)[wz] (w113 8" (wi, g") Ty, uy (wax)
i=0

—Z( ) il [waly ™ S5 (wa, ¢ T, Ly (i)

By Theorem 2.4, we obtain the interesting symmetric identity for Carlitz’s (h, g)-tangent
numbers.

Corollary 2.5. For wi, wy € Nwithw; =1 (mod 2), wy; =1 (mod 2), we have

n n _ .
Z(.)[wz];[wl]';—’T,fh) w8 (wr, g")
i=0 !
n n .
= <.>[w1];[w BT, S (o, g™).
0 l

1=
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