Available online at www.tjnsa.com
J. Nonlinear Sci. Appl. 9 (2016), 47074712

Research Article

NS AT Journal of Nonlinear Science and Applications
agp= b

Print: ISSN 2008-1898 Online: ISSN 2008-1901

B

Some identities of degenerate g-Euler polynomials
under the symmetry group of degree n

Taekyun Kim*®, D. V. Dolgy®9, Lee-Chae Jang®*, Hyuck-In Kwon®

?Department of Mathematics, College of Science, Tianjin Polytechnic University, Tianjin City, 300387, China.
bDepartment of Mathematics, Kwangwoon University, Seoul 139-701, Republic of Korea.

“Hanrimwon, Kwangwoon University, Seoul 139-701, Republic of Korea.

9Institute of Natural Sciences, Far eastern Federal University, Viadivostok 690950, Russia.

€Graduate School of Education, Konkuk University, Seoul 143-701, Republic of Korea.

Communicated by S. H. Rim

Abstract

In this paper, we derive some interesting identities of symmetry for the degenerate ¢-Euler polynomials
under the symmetry group of degree n arising from the fermionic p-adic g-integral on Z,. (©2016 all rights
reserved.
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1. Introduction

Let p be a fixed odd prime number. Throughout this paper, Z,, Q,, and C, will denote the ring of p-adic

integers, the field of p-adic rational numbers and the completion of the algebraic closure of Q,, respectively.
1

Let ¢ be an indeterminate in Cp with |1 —¢|, < p =T, where |- [, is the p-adic norm. As is known, the

g-analogue of the number z is defined as [z], = %. Let f(x) be continuous function on Z,. The fermionic

q
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p-adic g-integral on Z,, is defined by Kim as follows (see [3-20])

p—l

Iq(f /f )dp—q(z) —hme qu+pZ)

1
For A\, t € C, with ||, <1,|t|, <p »-T, the degenerate Euler polynomials are defined by Carlitz to be

2

Note that limy_,0 &, » = Ey(z), where E,(x) are ordinary Euler polynomials which are given by the gener-
ating function to be

[e.e]

2 n

et nZ:%En(x)n!, (see [1-20]). (1.2)

Recently, Kim proved the following equation:

2 P
(1+)\t)kdu 1(y) = I+ A)x = Ena(z 1.3
/Zp (1+M)> +1 Z (13)
Thus, by (|L.3]), we get
n Tty
[ (F5Y) ) = Eaage (see 12D, (1.4
D n

where [, f(@)du-1(x) = limgn f, f@)dp_qfe) and (2) = o(e = 1)-- @z —n+1), (n 2 1), (@) = L
In [13], the degenerate g-Euler polynomials are defined by Kim as follows

/Z (1420 5 ) = 3 Engl) (1.5)

P n=0

When z = 0, £, 04 = En,04(0) are called the degenerate g-Euler numbers. Note that limy_,o &, 5 4(z) =
Enq(z), where &, 4(x) are called the Carlitz’s g-Euler polynomials (see [10), 13]).

In this paper, we study some identities of symmetry for the degenerate ¢-Fuler polynomials arising from
the fermionic p-adic g-integral on Z, under symmetry group of degree n.

2. Symmetric identities for the degenerate g-Euler polynomials under S,

Let S, be the symmetry group of degree n and let wy,ws--- ,w, be odd positive integers. Then, we
study the following integral equation for the fermionic p-adic g-integral on Z,:

(= vy (T w0y ) e 520 (T2 wi) ks,
/ (1+ At) i#J
Zyp

B e ()
1 n—1 n n n—1
[2] w1 -+wn_1 wn—1pY 1 1 [(1mp wi)(m+w"y)+(nj=1wj)‘”+w”zj=1(Zizl wi)kj]q (2.1)
Zqij\}gnooz Z (1+At) i#j
m=0 y=0

x (— 1)m+wnqu1w2~-wnf1 (m+wny)
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From (2.1)), we have

n—1w;—1 sne 1 wnzygll (H?;llwl)k]
e | DIC LA
“’1 Wn—1 =1 k
1=

i#] du,qw1w2~~wn4 (v)
. (2.2)
nolwlwn 1Y - ALt ) (merony) + (T s ) o S5 (T2 wi) k],

SN0 1530 3B e 2

=1 k;=0 m=0 y=0

H(m = ) v (0o ) e S350 (T2 wi) ks,
x/( + At)
7

S by wnz;zf(ngwi)kﬁ(nij)m+(nj L)y
X (— i=1 ™ q 17] .

Thus, by (2.2)), we note that

n—1w,—1 w0 (T wi) &
(w1, wa, -+ wy) 2 (~1)Zi kg J i
[2](1“)1”‘1”71—1 I=1 k=0 (2 3)
ALzt s )yt (T g ) 232 (T wi) ],
X / (1 + )\t) i#] du_qwlw?“wn—l (y)
Zp

is invariant for any permutation o in the symmetry group of degree n. Therefore, by (2.2)), we obtain the
following theorem.

Theorem 2.1. Forwy,--- ,w, € Nwithw; =1 (mod 2), i =1,2,--- ,n, we note that I(we(1), We(2);** > We(n))
are the same for any o € S, (n > 1).

From the definition of [z],, we note that

n—1 n n—1 n—1 n—1 n—1 k.
[(Tepws ([T s v (Twb], = [[o] v e o]
J=1 =1 = j=1 j=1
#J

By (2.4), we get

LIS )yt (T g ) wn 2523 (T2 )b
/ (14 ) 2 e (9)
Zyp

) n-1 = i) (T w0y a+wn 532 (112 wy) k]
:/Z (1 + InED 11 wj]J) #J dp_ger-wn (y)  (2.5)

j=1 Wilg ;=1
[e's} n—1 n—1
m ki \t"
:Z [Hw } g A wy w1 wnx—i—wnZ]), (n e N).
i ¢ "Iz e — w; ) n!
m=0 j=1 j=1 "3 j=1
Therefore, by Theorem and ([2.5)), we obtain the following theorem.
Theorem 2.2. Let wi,ws, - ,w, be odd integers and let m be a non-negative integer. Then, the following
expressions
-1 n—1Woy—1 Wony S0 (T2 wos) ) s
E [T T 3 cossin ™
=1 Fig 1#]
[Q]qwo_<1)mwd(n71) j=1 =1 kl
k;
X Sm A ge (D)W (2) Yo (n-1) o‘(n T+ W (n) Z
ezt vy 1 Wo(h)
=y Ya(i)lq
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are the same for any permutation o in the symmetry group of degree n.

Now, we observe that

n—1
k.
|:y+wnx+wn2]:|
= Wy | guwiwe:wn—1
== i (T e 20)
= [Z ( wi)kj} o +q i#j [y + wnz] R
=], 5
From (|1.5)), we have

> tn lo+4lg n z+y tn
Zg"’”(x)ﬁ :/Z (L4 At) 3 dpg ZA / < L’) dp—q(y) - (2.7)
n=0 ’ D n :

By comparing the coefficients on the both sides of (2.7)), we get

Enpg(T) = A"/Z <[x J;y]q>ndu—q(y), (n>0), (2.8)

P

(az—l—y > ZS (w+y]>

and Si(n,!l) is the Stirling number of the first kind. From (£2.8), we have

n—1 k.
& A ] g1 (wnx + wp, Z U}J>

where

m, |: 1 i
H?;l wj q .]:1
etk (2.9)
= e a— H_gw1wn—1(Y).
(112 wil, /) Jz, A m
Now, by , we observe that
< A\ >m< [y + Wy T + wy, Z;:ll %]qwl'”wnfl )
([ e o )
— — - wz i#] [y—|—wnx] Wy wa, 1
(zr) Gl (E dsl,. m)),
1#£]
=(— ALSy (m, 1)
<[H] 1 w]}q> Z
(2.10)

[ n—1 n-—1 wnz;';l( ::_111”1)]67 )l
-1

(e [ (e, T el

j=1 Wilq " j=1 ;7&}
! [w l—i _n—1 n—1 —i
== A8y (m, 1) ( = d ) (] wi)k;
<[HJ 11“’]}() Z ; 1“’} [j—l 11;[1 ]Lw"
i#]

wni 375 (T wi) ks , l
X q i#] [y + wn@]guwrwn s <>

2
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By (2:9) and (Z10), we get

(2.11)

m 1 =i n— J
1 (l) m—l [wn]q
= A Sl(m’ l) <n— wi)
e M) (2 (Twobl,,
q
wni S5 (TI2E wi) by
X q 1#] gi’qwl---wn,1 (wnx)

By Theorem [2.2{ and (2.11)), we get

9 n—1 n—1w;—1 W Z;L;ll (H:;ll wi) k;

1 5 comsn

o (2.12)
X q i#£j quwle‘“wnfl (U}nfﬁ)

_ i Zp: <ZZ’> AP (m, p) (ﬁ@]‘])pia,qwmwn_l (wn)

j=1 w]]q

n—1w;—1 (i+1)wn Z?;ll (H;Zi wi)kj |:n—1 n—1 p—i

T e

m P p—1i
=33 (s ) B e Tl )
; [Hj:l wj]q

n—

oo+ i) = T X (0=

—1lw;—1 i>7 - (H?:_iwt)kj |:n
=1 k= j=

1 1

L=l

J

and &, 4(z) is the Carlitz’s g-Euler polynomials which are given by pr [z + ylidp—q(y) = Englx), (n > 0),
(see [1L [6 8]). Therefore, by (2.12]), we obtain the following theorem.
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Theorem 2.3. For wy,wa,--+ ,w, € N with w; =1 (mod 2), (i =1,2,---,n), and m > 0, the following
exTPTessions

S (P vy [Wwomls  \*'™ (») :
Z Z p A S1(m, p) W gi’qwa(l)waﬂ)me(”*l) (wa(n)x)Tnquﬂn) (wa(1)7 T 7w0'(n71)|z +1)

j=1 Wo(j

are the same for any permutation o in the symmetry group of degree n.
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