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On a class of g-Bernoulli and g-Euler
polynomials
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nazim.mahmudov@emu.edu.tr Abstract

Eastern Mediterranean University, Th . fthi . . q di . | £ lized
Gazimagusa, T.R. North Cyprus, via € main purpose of this paper is to introaduce and investigate a class of generalize

Mersin 10, Turkey Bernoulli polynomials and Euler polynomials based on the g-integers. The
g-analogues of well-known formulas are derived. The g-analogue of the
Srivastava-Pintér addition theorem is obtained. We give new identities involving
g-Bernstein polynomials.

1 Introduction
Throughout this paper, we always make use of the following notation: N denotes the set
of natural numbers, Ny denotes the set of nonnegative integers, R denotes the set of real
numbers, C denotes the set of complex numbers.

The g-shifted factorial is defined by

n—

1
@ao=1,  (@q.=][[Q-da), neN,

j=0

@@ =] [1-4a), lgl<lacC.
j=0

The g-numbers and g-numbers factorial are defined by

_qa
1-

lal, = (@#1;  [0lt=1  [n]!=[],[2), -1, neNaeC,

respectively. The g-polynomial coefficient is defined by

nl (g4
k|, @Dl
The g-analogue of the function (x + )" is defined by

n
o=y u b e,
q

k=0
@ S . ©2013 N
prlnger t‘Of‘CJF‘Ce' People who read this publication also read:
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The g-binomial formula is known as

n-1 n
1-a)!=@qn=][1-qa)= [Z} 7D (1,
q

j=0 k=0

In the standard approach to the g-calculus, two exponential functions are used

1
a(s) = Z[n]q 1_[(1 g Ol <
S qzn(n—l)zn Sl
Eq(z):ZW:nl+(l q)qz) O0<lg|l<1,zeC.
n=0

From this form, we easily see that e,(2)E,;(—z) = 1. Moreover,

Dyeq(2) = e,(2),  DyE,(2) = E4(q2),

where D, is defined by
D,f(2) —f(qqz s ), 0<lgl<1,0#z€eC.

The above g-standard notation can be found in [1].

Over 70 years ago, Carlitz extended the classical Bernoulli and Euler numbers and poly-
nomials and introduced the g-Bernoulli and the g-Euler numbers and polynomials (see
[2, 3] and [4]). There are numerous recent investigations on this subject by, among many
other authors, Cenkci et al. [5-7], Choi et al. [8] and [9], Kim et al. [10-13], Ozden and
Simsek [14], Ryoo et al. [15], Simsek [16, 17] and [18], and Luo and Srivastava [19], Srivas-
tava et al. [20], Srivastava [21], Mahmudov [22].

We first give here the definitions of the g-Bernoulli and the g-Euler polynomials of

higher order as follows.

Definition 1 Let gq,a € C, 0 < |q] < 1. The g-Bernoulli numbers %Eff; and polynomials

‘B%(x, y) in x, y of order « are defined by means of the generating functions:

(eq(t ) Z‘B !, |t] < 27,

t o 00
<m) e (tx)E,(ty) = ,12:0:% )(x,7) it It| < 271

q.

Definition 2 Letg,« € C, 0 <|g| < 1. The g-Euler numbers (’3( and polynomials el q(x y)
in x, y of order « are defined by means of the generating functlons.

o o0
<eq(t +1> =D& !’ it <,

n=0
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It is obvious that

(@) _ o (e) ; () _ Rl : (o) _ pla)
B = %n’q(0,0), q1—1>nll* ‘Bn’q(x,y) =B (x+y), qlinll B, =B,

elr)= o)

(0,0), lim & (x,y) = E9(x +y), lim ¢® = g@)
< q—>1" g n q—1- 4

n

Jim (7,00 = B, lim B[1)0,5) = B 0),

Jim €000 =EX(),  lm €5(0,9) = EV ).

Here Bff‘)(x) and Ey(,a)(x) denote the classical Bernoulli and Euler polynomials of order «
which are defined by

t ¢ ) t" 2 « (@) t"
tx _ o tx _ o
<et 1) e _E Bﬁ, (x)n—! and (ef+1> e’ = WE_OE,[ (x)n—!.

n=0

In fact, Definitions 1 and 2 define two different types %Efq)(x,O) and %5,0,2(0, y) of the
g-Bernoulli polynomials and two different types QE(,,",‘,; (x,0) and 6;‘2(0, y) of the g-Euler
polynomials. Both polynomials %%(x, 0) and %%(0, ) (QE(,,‘f,;(x, 0) and csﬁfg(o, )) coincide
with the classical higher-order Bernoulli polynomials (Euler polynomials) in the limiting
caseq— 1.

For the g-Bernoulli numbers ‘B, , and the g-Euler numbers &, , of order n, we have
B =Bg(0,0) =B (0,0,  €,,=6,,00,0) =€ (0,0),

respectively. Note that the g-Bernoulli numbers %5, ;, are defined and studied in [23].
The aim of the present paper is to obtain some results for the above newly defined
g-Bernoulli and g-Euler polynomials. It should be mentioned that g-Bernoulli and g-Euler
polynomials in our definitions are polynomials of x and y, and when y = 0, they are polyno-
mials of x, but in other definitions they are functions of g*. First advantage of this approach
is that forg — 17, %Eff;(x,y) (@5,‘2 (x,y)) becomes the classical Bernoulli B (x + y) (Euler
eW(x+ ¥)) polynomial, and we may obtain the g-analogues of well-known results, for ex-
ample, those of Srivastava and Pintér [24], Cheon [25], etc. The second advantage is that we
find the relation between g-Bernstein polynomials and Phillips g-Bernoulli polynomials
and derive the formulas involving the g-Stirling numbers of the second kind, g-Bernoulli

polynomials and Phillips g-Bernstein polynomials.

2 Preliminaries and lemmas

In this section we provide some basic formulas for the g-Bernoulli and g-Euler polynomi-
als in order to obtain the main results of this paper in the next section. The following result
is a g-analogue of the addition theorem for the classical Bernoulli and Euler polynomials.

Lemma 3 (Addition theorems) For all x,y € C, we have

n a n 7

(@) -

%n,q(x’y) - Z { People who read this publication also read:
k=0
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o n—k)(n— 3 - a n o _
B (x,9) = ZH (0D 1), 0)y" = M B (0,7, )
q k=0 q
o . n n—K)(n—k— o — . n o n—
e;,,;oc,y):zm g IR @ (x, 0)y = M €0, )x" %, vy
k=0 q k=0 q

In particular, setting x = 0 and y = 0 in (1) and (2), we get the following formulas for
g-Bernoulli and g-Euler polynomials, respectively

= Lk k

%Equ)(xro) _ Z |:ni| ;B](:(q)xn—k, %(a) (0 y) |:ni| q(n—k)(n—k—l)/2%(Ot)yn—k’ (3)
q k= q

0
n " ) 1= a - n n—k)(n— ) -
QS%(%O):Z[J Qf,((q)x Koo e@0,y)= [k} Pl k1/2€) « (@)
q

k=0 k=0
Setting y =1 and x = 1 in (1) and (2), we get

o - n n—k)(n—k— o (3 - n o
BO(x,1) =) [k:| g kl)/Z%E(,;(x,O), B (1,y) = > [k:| %,((J;(O,y), (5)
a k=0 L14

k=0

@(x,1) = ZH g2 0), €9 (1,y) = m ¢0,9).  (6)
q

k=0 q
Clearly, (5) and (6) are g-analogues of

B9(x+1) = Z ( ) B(), EQx+1)=) (Z) E“x),

k=0 k=0

respectively.

Lemma 4 We have

2 BE,9) = (1], BY) (69),  DgyB(x,9) = [n],B Y, (%),
Dga® (,9) = (1, €7 (9),  Dgy€ (x,9) = [n]g €, (5. q9)-

Lemma 5 (Difference equations) We have

BE(1,9) - BE(0,9) = 1,870 (0,9), )
EW(L,) + €2)(0,9) = 210, 7), @

B(x,0) - B, -1) = [1],B “7x, -1),

(@) o) — (a-1)
E(x,0) + € (x, 1) = 28\ D (x,-1).
From (7) and (5), (8) and (6), we obtain the following formulas.

Lemma 6 We have

n [ |

Page4of 11
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o— 1 g n o o
€0, = [ [ k} €0,9) + e;,;(o,w}. (10)
k=0 q

Putting @ =1 in (9) and (10) and noting that
(0) — 0 _ n(n-1)/2
B,,.,0,9)=¢€,°(0,y) =q V'

we arrive at the following expansions:

1 |
"o B 1,4(0,7),
IT im0z 4 14 ; |: k i|q w

" 1 “|n
yo= 2qn(n—l)/2 |:Z |:k:|q @k,q(o,y) + @n,q (O’y)]’

k=0
which are g-analogues of the following familiar expansions:
e L (N, (M) B B0 (1)
y _n+1k:0 k K\JV)» —2 pars k k n ’

respectively.

Lemma 7 (Recurrence relationships) The polynomials %S,Og(x, 0) and QES,‘T,;(x, 0) satisfy the
following difference relationships:

j=0 Jj=0
—[k-1
4@2[,}%%?@&, (12)
o L/ g
k k-,
1 k 1
() (er)
w2} 5[] () e
o L/ 14 a
k-1 k—j-1
k-1 (1 o
=[qu2[ | } (,,-1) o (13)
j=o L/ q q

k] el
Z |::| M@;,(;)(x,O) + Z |:]:| m’(’fl(-z) (x,-1)
q q

j=0

k
k (o
=23 ,} e 1), 14)
' q

k k—j
1 k 1 /
(@) 2 : ()
ekq( m'y>+ - |:]j| <m _1>q ij’q(O,y)
q

k} ( 1N e
q

People who read this publication also read:

Article: On a class of generalized q-Bernoulli and g-Euler polynomials

Full-text - Apr 2013 - Advances in Difference Equ...



https://www.researchgate.net/publicliterature.PublicLiterature.search.html
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=7K-jtsm2i-zJyMwIhCbeFxv1zttVY-wMBDMghQQkYyJEcyaZzPROEXFWgTNw5XtLPfcsAhohxrHjESyUi7erUQ
https://www.researchgate.net/publicliterature.PublicLiterature.search.html

Page 5

People who read this publication also read:

Article: On a class of generalized q-Bernoulli and g-Euler polynomials

Full-text - Apr 2013 - Advances in Difference Equ...



https://www.researchgate.net/publicliterature.PublicLiterature.search.html
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=7K-jtsm2i-zJyMwIhCbeFxv1zttVY-wMBDMghQQkYyJEcyaZzPROEXFWgTNw5XtLPfcsAhohxrHjESyUi7erUQ
https://www.researchgate.net/publicliterature.PublicLiterature.search.html

Mahmudov Advances in Difference Equations 2013,2013:108 Page6of 11
http://www.advancesindifferenceequations.com/content/2013/1/108

3 Explicit relationship between the g-Bernoulli and g-Euler polynomials
In this section we investigate some explicit relationships between the g-Bernoulli and
g-Euler polynomials. Here some g-analogues of known results are given. We also obtain
new formulas and some of their special cases below. These formulas are some extensions
of the formulas of Srivastava and Pintér, Cheon and others.

We present natural g-extensions of the main results in the papers [24] and [26], see
Theorems 8 and 13.

Theorem 8 For n € Ny, the following relationships hold true:

n k
1 n o k .
Bra) = o 2 H [mk%;;w 0+ [ ]} B ), 1)
q q

k=0 j=0

- 1K Z{k ]1} 1B )}en_k,q(o,my),
q

j=0

n k k—j
o 1 n . k 1 7
B = Z[k] mk[%i,;w,ywz[j} (1-1) B0
q q 4

k=0 j=0

Sle-1] (1 N

+[k]qZ ‘ ( —1) B,577(0,9) | € qmx,0).
— | m
j=0 q q

Proof Using the following identity:

t o
(eq(t) ) eeo)

2 t ef(f)+1 t “
= e )41 -Eq<mmy> . . . (eq(t) _1> g (tx),

we have

Z% ,y) Z@anVny n[n] DY Z%M(x,m

n=0 m’l q n=0
ZG (0,my) & Z%(a)(x,O)
" n[”]q! P [n ]q
::11 +12.
It is clear that
1o N @) "
L= ¢, (0, BY(x,0
2 2 ; n,q( my) mn[n]q! ; n,q(x )[n]q!

oo n |
1 7
= ) Z |:} People who read this publication also read:
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On the other hand,
1 o0 t" o0 n
L= 890 " > 3| m€,(0,my)
2 n=0 [I’l]q! n=0 j=0 q [ ] :

Il
N =
NE
§I
=
X
[
N
&
BN
e
3
NS
gk
NGB
| —
X
>~
N~
[
)
3
~
B
LS g
&
2
N o~

n=0 j=0 k=0 ]q!'
Therefore
i%ﬁfc}(x,y) i
i [nl4!

n

1

00 k
_ ; 3 L’j e [%gj‘;(x, 0)+m* Y m B, 0)} € g0, 11y) [}j
a o U dg

It remains to use the formula (12). O
Next we discuss some special cases of Theorem 8.

Corollary 9 For ne Ny, m € N, the relationship

k

1 < k .
Biuq(x,y) = - Z |:Z:|q |:mk%k,q(x,0) + Z |:j:|qm1%,-,q(x, -1)

- j=0

k-1
[kl Y [k; 1} ™ (x — %} €-kq(0,1m),
j=0

q

1 |n k “ Tk 1 k=i
Bugwy) =, . > P | |7 Bra0.) + > ) (m - 1) B,,(0,7)
q q

k=0 j=0 q

= k-1 1.0 1 k=1
+ [k]q Z ; q21(1—1)< - 1) y (A (mx, 0)
j=0

q q
holds true between the q-Bernoulli polynomials and q-Euler polynomials.

Corollary 10 ([26]) For n € Ny, m € N, the following relationship holds true:

Bux+y)= Y (k) (Bk )+ QW)En_k @),

k=0
1 < 1
B,(x+y)= (n) |:ka,<(9¢) + kak<x -1+ )
2m” k m
k=0
-
+ km
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Corollary 11 For n € Ny, the following relationship holds true:

"\ | n k
Bg®y) =y [ k} <%k,q(o, ) + qi<’<-1>(k-2>[ 2]‘13/H> Ckg(%,0). (16)
k=0 q

Corollary 12 For n € Ny, the following relationship holds true:

" | n 1
%n,q(x: O) = Z |:k:| %k,qén—k,q(x: O) + (%l,q + 2) @n—l,q(xr O), (17)

k=0
(k1)

k=0

"\ | n 1
%n,q(ory) = Z |:ki| %k,qen—k,q(ory) + <%l,q + 2) en—l,q(o;y)- (18)
(R

The formulas (16)-(18) are the g-extension of Cheon’s main result [25]. Notice that B , =

- [leq, see [23], and the extra term becomes zero for g — 1°.

Theorem 13 For n € Ny, the relationships

1 n 1 kel k+1 1 kel ( )
@y y) = 2 -1 (1}
Eral?) ZM ""l”‘l[k+1lq[ Z[ j ] (o ) Ga (07
q q

k=0 j=0

k+1 k+1-j
k+1 1 7 »
S () o€t |m oo,
j=0 q

q

n k+1
(@) _ n 1 k +1 j (a-1) _
Gnvq(x’y) - Z |:k:|q m"[k + 1]q |:2Z |: j qm QEi,q (x,-1)

j=0

A lk+1
-3 [ ) } €2 (x, 1) - mF L ED) (x, 0)} B,_1,4(0,my)
q

hold true between the q-Bernoulli polynomials and q-Euler polynomials.

Proof The proof is based on the following identities:

o

2 « E ~ 2 E t t
<eq(t)+l) eqtx)Eq(ty) = (eq(t)+1> aty): eq(,;)-leq<m'”" ’

2 * ~ 2\ e(,)-1  t ¢
<eq<t>+1> ()= <eq<t>+1> @) eq<,f,>—1E‘f(mmy>

and is similar to that of Theorem 8. O

eq(yfl)—l.
t
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Corollary 14 For n € Ny, m € N, the relationship

" | n m" iy | ) )
r)= 2 H [k +1], [22 [ j LWM_ K

k=0 j=0
k+1
k+1 ,
- Z |: ] :| n/[ej,q(xr _1) - mk+1€k+1,q(x’ 0):|%nk,q(0)my)
j=0 q

holds true between the q-Bernoulli polynomials and q-Euler polynomials.

Corollary 15 ([26]) For n € Ng, m € N, the following relationships hold true:

Eu(x +_)’) = Z k-2§— 1 <Z> (yk+1 _Ek+l(y))Bn—k (%),

k=0
" (n\ mkt 1-m\ ! 1-m
n = 2 -E +
En(x+y) ;(k) P |: <x+ . ) kl(x+ ” )
- Ek+1 (x) i|Bn—k(my)-

Corollary 16 For n € Ny, the following relationship holds true:

"\ | n 2 ki) ke
Crgl) =) u ey, @ = B 09) By (5 0).
k=0 q

Corollary 17 For n € Ny, the following relationships hold true:

" |n 2
Cg(1,0) == [k} ks 1]qc»tk+1,,,s3,,_k,,,(x,0),

k=0

n n 2

0,y)=- +1,4 Br-k,4(0,9).

€,1q(0,3) ;H e 11, S Br-ta 029
= q

These formulas are g-analogues of the formula of Srivastava and Pintér [24].

4 g-Stirling numbers and g-Bernoulli polynomials

In this section, we aim to derive several formulas involving the g-Bernoulli polynomials,
the g-Euler polynomials of order «, the g-Stirling numbers of the second kind and the
g-Bernstein polynomials.

Theorem 18 Each of the following relationships holds true for the Stirling numbers Sy(n, k)
of the second kind.:

j=0 k=0

n n-j
mx\ . n n (@ '
%Eff;(x,y):Z(l, )1!2[,(} " BEN0,9)S2(n — k),
q
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The familiar g-Stirling numbers S(#, k) of the second kind are defined by

k oo
(e,(6) - 1) Z o, k)

e
k]q ]q'

m=

where k € N. Next we give the relationship between g-Bernstein basis defined by Phillips
[27] and g-Bernoulli polynomials

bui(gsx) = [/’j 1=y
q

Theorem 19 We have
boi(q;%) = kZ[ } $2q(m KB, (1, ). (19)

Proof The proof follows from the following identities:

kit ik & Lt 0[] w1yt
E _ q — q
[k, 7O Ea(=x1) W,,Z; [, Zku (],
ad I
= ;{:bn,k (lI»x) [}’l] |
and
xk ek xke,0) -DF ¢

eq(H)Ey(—«xt) = eq(t)E (—xt)

[kl [K],! (eq(t) — 1

=x Zszq(m op Z%nq(l —x) il

an

o0 n n tn
R PR
q

n=0 \m=0 ]q'

Finally, in their limit case when g — 17, this last result (19) would reduce to the following

formula for the classical Bernoulli polynomials Bg,k)(x) and the Bernstein basis b, (x) =

()xk@—x)m*:

Boux(x) = # (” ) Sm)BR (1 - x).

Competing interests
The author declares that he has no competing interests.

Acknowledgements
Dedicated to Professor Hari M Srivastava.
The author sincerely thanks the anonymous referees for their valuable suggestions and comments which have helped

Page 10of 11

improve this article.

Received: 31 January 2013 . People who read this publication also read:

Article: On a class of generalized q-Bernoulli and g-Euler polynomials

Full-text - Apr 2013 - Advances in Difference Equ...



https://www.researchgate.net/publicliterature.PublicLiterature.search.html
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=7K-jtsm2i-zJyMwIhCbeFxv1zttVY-wMBDMghQQkYyJEcyaZzPROEXFWgTNw5XtLPfcsAhohxrHjESyUi7erUQ
https://www.researchgate.net/publicliterature.PublicLiterature.search.html

Page 10

People who read this publication also read:

Article: On a class of generalized q-Bernoulli and g-Euler polynomials

Full-text - Apr 2013 - Advances in Difference Equ...



https://www.researchgate.net/publicliterature.PublicLiterature.search.html
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=7K-jtsm2i-zJyMwIhCbeFxv1zttVY-wMBDMghQQkYyJEcyaZzPROEXFWgTNw5XtLPfcsAhohxrHjESyUi7erUQ
https://www.researchgate.net/publicliterature.PublicLiterature.search.html

Mahmudov Advances in Difference Equations 2013,2013:108
http://www.advancesindifferenceequations.com/content/2013/1/108

References

1.

v wN

[e))

20.

21.

22.

23.
24.

25.
26.
27.

Andrews, GE, Askey, R, Roy, R: Special Functions. Encyclopedia of Mathematics and Its Applications, vol. 71.
Cambridge University Press, Cambridge (1999)

. Carlitz, L: g-Bernoulli numbers and polynomials. Duke Math. J. 15,987-1000 (1948)

. Carlitz, L: g-Bernoulli and Eulerian numbers. Trans. Am. Math. Soc. 76, 332-350 (1954)

. Carlitz, L: Expansions of g-Bernoulli numbers. Duke Math. J. 25, 355-364 (1958)

. Cenkci, M, Can, M: Some results on g-analogue of the Lerch zeta function. Adv. Stud. Contemp. Math. 12, 213-223

(2006)

. Cenkci, M, Can, M, Kurt, V: g-Extensions of Genocchi numbers. J. Korean Math. Soc. 43, 183-198 (2006)
. Cenkci, M, Kurt, V, Rim, SH, Simsek, Y: On (i;g)-Bernoulli and Euler numbers. Appl. Math. Lett. 21, 706-711 (2008)
. Choi, J, Anderson, PJ, Srivastava, HM: Some g-extensions of the Apostol-Bernoulli and the Apostol-Euler polynomials

of order n, and the multiple Hurwitz zeta function. Appl. Math. Comput. 199, 723-737 (2008)

. Choi, J, Anderson, PJ, Srivastava, HM: Carlitz's g-Bernoulli and g-Euler numbers and polynomials and a class of

g-Hurwitz zeta functions. Appl. Math. Comput. 215, 1185-1208 (2009)

. Kim, T: Some formulae for the g-Bernoulli and Euler polynomial of higher order. J. Math. Anal. Appl. 273, 236-242

(2002)

. Kim, T: g-Generalized Euler numbers and polynomials. Russ. J. Math. Phys. 13, 293-298 (2006)
. Kim, T, Kim, YH, Hwang, KW: On the g-extensions of the Bernoulli and Euler numbers, related identities and Lerch zeta

function. Proc. Jangjeon Math. Soc. 12, 77-92 (2009)

. Kim, T,Rim, SH, Simsek, Y, Kim, D: On the analogs of Bernoulli and Euler numbers, related identities and zeta and

L-functions. J. Korean Math. Soc. 45, 435-453 (2008)

. Ozden, H, Simsek, Y: A new extension of g-Euler numbers and polynomials related to their interpolation functions.

Appl. Math. Lett. 21,934-939 (2008)

. Ryoo, CS, Seo, JJ, Kim, T: A note on generalized twisted g-Euler numbers and polynomials. J. Comput. Anal. Appl. 10,

483-493 (2008)

. Simsek, Y: g-Analogue of the twisted /-series and g-twisted Euler numbers. J. Number Theory 110, 267-278 (2005)
. Simsek, Y: Twisted (h; g)-Bernoulli numbers and polynomials related to twisted (h;g)-zeta function and L-function.

J. Math. Anal. Appl. 324, 790-804 (2006)

. Simsek, Y: Generating functions of the twisted Bernoulli numbers and polynomials associated with their

interpolation functions. Adv. Stud. Contemp. Math. 16, 251-278 (2008)

. Luo, QM, Srivastava, HM: g-Extensions of some relationships between the Bernoulli and Euler polynomials. Taiwan.

J.Math. 15, 241-257 (2011)

Srivastava, HM, Kim, T, Simsek, Y: g-Bernoulli numbers and polynomials associated with multiple g-zeta functions and
basic L-series. Russ. J. Math. Phys. 12,241-268 (2005)

Srivastava, HM: Some generalizations and basic (or g-) extensions of the Bernoulli, Euler and Genocchi polynomials.
Appl. Math. Inf. Sci. 5, 390-444 (2011)

Mahmudov, NI: g-Analogues of the Bernoulli and Genocchi polynomials and the Srivastava-Pintér addition theorems.

Discrete Dyn. Nat. Soc. 2012, Article ID 169348 (2012). doi:10.1155/2012/169348

Chan, OY, Manna, D: A new g-analogue for Bernoulli numbers. Preprint. oyeat.com/papers/qBernoulli-20110825.pdf
Srivastava, HM, Pintér, A: Remarks on some relationships between the Bernoulli and Euler polynomials. Appl. Math.
Lett. 17,375-380 (2004)

Cheon, GS: A note on the Bernoulli and Euler polynomials. Appl. Math. Lett. 16, 365-368 (2003)

Luo, QM: Some results for the g-Bernoulli and g-Euler polynomials. J. Math. Anal. Appl. 363, 7-18 (2010)

Phillips, GM: On generalized Bernstein polynomials. In: Numerical Analysis, pp. 263-269. World Scientific, River Edge
(1996)

doi:10.1186/1687-1847-2013-108
Cite this article as: Mahmudov: On a class of g-Bernoulli and g-Euler polynomials. Advances in Difference Equations
20132013:108.

Page 11 0of 11

People who read this publication also read:

Article: On a class of generalized q-Bernoulli and g-Euler polynomials

Full-text - Apr 2013 - Advances in Difference Equ...



https://www.researchgate.net/publicliterature.PublicLiterature.search.html
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=7K-jtsm2i-zJyMwIhCbeFxv1zttVY-wMBDMghQQkYyJEcyaZzPROEXFWgTNw5XtLPfcsAhohxrHjESyUi7erUQ
https://www.researchgate.net/publicliterature.PublicLiterature.search.html

Page 11

Citations 13 References 34

Determinant approach to the 2-Iterated q-Appell and mixed type q-Appell polynomials

"Gn,q := Gn,q (0) [7, 8] Al-Salaam showed that the class of all g-Appell
polynomials is a maximal commutative subgroup of the group of all
polynomial sets, i.e. the class of all g-Appell sequences is closed under the
operation of g-umbral composition of polynomial sequences. "

[Show abstract]

No preview - Article - Jun 2016

@ Subuhi Khan ‘ Mumtaz Riyasat

0 Comment 0 Citation

A Note on the Apostol Type q-Frobenius-Euler Polynomials and Generalizations of the
Srivastava-Pinter Addition Theorems

"Choi et al.[6] investigated g-Euler and g-Bernoulli polynomials and gave the
relation between these polynomials, Choi et al.[7] proved some relation for
the Apostol-Euler polynomials and Apostol-Bernoulli polynomials,
Srivastava et al. [27] proved some relation for g-Bernoulli polynomials and
multiple g-Zeta function. Finally, Mahmudov in ([16], [17]) by using g-
quantum calculus, introduced and gave some relations for the g-Bernoulli
polynomials and g-Euler polynomials with two variable x, y. In this work, we
introduce g-Apostol type Frobenius-Euler polynomials. "

[Show abstract]

No preview - Article - Jan 2016 - Filomat

' Burak Kurt

0 Comment 0 Citation

Una nueva clase de polinomios q-Apostol-Bernoulli de orden a

"Bernoulli numbers were first studied by Carlitz[3] . Thereafter various other
ganalogues of Bernoulli numbers and polynomials have been studied
arising from varying motivations. Many authors have further studied and
developed this subject, among which a few to mention are Koblitz [11],
Tsumura [26], Srivastava et al. [24], Cenkciand Can[4],Ernst [7],Ryoo [22],
Choi et al. [5], Kim et al. [10], Luo [17], Luo and Srivastava [15], Mahmudov
[19] and Lee and Ryoo[13]. We recall here some of these definitions. "

[Show abstract]

Full-text- Article - Jul 2014

O Mridula Garg & Subhash Alha

Read full-text

People who read this publication also read:

Article: On a class of generalized q-Bernoulli and g-Euler polynomials

Full-text - Apr 2013 - Advances in Difference Equ...

Note: This list is based on the publications in our d¢



https://www.researchgate.net/publication/303969807_Determinant_approach_to_the_2-Iterated_q-Appell_and_mixed_type_q-Appell_polynomials
https://www.researchgate.net/publication/303969807_Determinant_approach_to_the_2-Iterated_q-Appell_and_mixed_type_q-Appell_polynomials
https://www.researchgate.net/researcher/70262001_Subuhi_Khan
https://www.researchgate.net/researcher/2053353837_Mumtaz_Riyasat
https://www.researchgate.net/publication/302775508_A_Note_on_the_Apostol_Type_q-Frobenius-Euler_Polynomials_and_Generalizations_of_the_Srivastava-Pinter_Addition_Theorems
https://www.researchgate.net/publication/302775508_A_Note_on_the_Apostol_Type_q-Frobenius-Euler_Polynomials_and_Generalizations_of_the_Srivastava-Pinter_Addition_Theorems
https://www.researchgate.net/researcher/53848082_Burak_Kurt
https://www.researchgate.net/publication/275524754_Una_nueva_clase_de_polinomios_q-Apostol-Bernoulli_de_orden_a
https://www.researchgate.net/publication/275524754_Una_nueva_clase_de_polinomios_q-Apostol-Bernoulli_de_orden_a
https://www.researchgate.net/researcher/13674206_Mridula_Garg
https://www.researchgate.net/researcher/2046330349_Subhash_Alha
https://www.researchgate.net/publicliterature.PublicLiterature.search.html
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=7K-jtsm2i-zJyMwIhCbeFxv1zttVY-wMBDMghQQkYyJEcyaZzPROEXFWgTNw5XtLPfcsAhohxrHjESyUi7erUQ
https://www.researchgate.net/publicliterature.PublicLiterature.search.html

Similar publications

On a class of generalized q-Bernoulli and q-Euler polynomials
Full-text: Article - Apr 2013 - Advances in Difference Equations

’ Nazim | Mahmudov @ M. Eini Keleshteri

Read full-text

Identities involving values of Bernstein, q-Bernoulli and q-Euler polynomials
Full-text- Article - Jan 2011 - Russian Journal of Mathematical Physics

A. Bayad @ T Kim

Read full-text

Some identities of higher order Barnes-type q-Bernoulli polynomials and higher order Barnes-
type q-Euler polynomials

Full-text- Article - Dec 2015 - Advances in Difference Equations

g Lee-Chae Jang Sang-Ki Choi Q Hyuck In Kwon

Read full-text

Data provided are for informational purposes only. Although carefully collected, accuracy cannot be guaranteed. The impact factor represents a rough estimation of the
journal's impact factor and does not reflect the actual current impact factor. Publisher conditions are provided by RoOMEO. Differing provisions from the publisher's actual
policy or licence agreement may be applicable.

Show self-archiving restrictions

Last Updated: 13 Jan 16

© 2008-2016 researchgate.net. All rights reserved. About us - Contact us - Careers - Developers - News - Help Center - Privacy - Terms | Advertising - Recruiting

People who read this publication also read:

Article: On a class of generalized q-Bernoulli and g-Euler polynomials

Full-text - Apr 2013 - Advances in Difference Equ...



https://www.researchgate.net/about
https://www.researchgate.net/contact
https://www.researchgate.net/careers
https://www.researchgate.net/developers
https://www.researchgate.net/blog
https://explore.researchgate.net/
https://www.researchgate.net/application.PrivacyPolicy.html
https://www.researchgate.net/application.TermsAndConditions.html
https://www.researchgate.net/advertising?utm_source=researchgate&utm_medium=community&utm_campaign=footer
https://www.researchgate.net/recruiters?utm_source=researchgate&utm_medium=community&utm_campaign=footer
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=vtlSaCJAXgi0f7KW6xVfUU3yy00UghEY0YaaRkFHEpsrprNjAg1L9Gvfs2_-KemGmEmBYfk8fdp4uc_oiD6t8g
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=8E-Un0sw2T19wPP3GYIFGpM-9duzp1jrj-xnDcH9L1sMFRtQ__qUxNBgMA1XiU1YDWv762H_OkZ4R4L2v7uSiQ
https://www.researchgate.net/researcher/56230225_Nazim_I_Mahmudov?_sg=txIKGordVB6SnDaaEfuL9ZzHF_688yxkyn9Ttlqmw-5cFcySsBjE6aJgJNDfagFg8kPjqQp0Ha84z83XtGYSIw
https://www.researchgate.net/researcher/2034623871_M_Eini_Keleshteri?_sg=BGPEDbIZSYWncfH-wivGVmcsdaDNr3CGEYmPm9Lu7N26dZv3W1XjkOYTV6H2jyRYgYQyYp2cLwNRt0dG9gqk8w
https://www.researchgate.net/publication/48185905_Identities_involving_values_of_Bernstein_q-Bernoulli_and_q-Eulerpolynomials?_sg=V2Y6M3ZUFqIv0iFyst8UmpSiGiEBEY-cJelDKXx5Kmuw-behA-RB5MTxAho1ig1VWpzLgGnSOWqVwBhuwBpr4w
https://www.researchgate.net/publication/48185905_Identities_involving_values_of_Bernstein_q-Bernoulli_and_q-Eulerpolynomials?_sg=TYtZsjcifdbdlww5_XJuoRzpxwTDgmOig9PvNKNAQB-5e_4Vb75BDbLoLe5SSbqia93OL9pa5jx78UBq-akJGQ
https://www.researchgate.net/researcher/53516743_A_Bayad?_sg=7uQd0yVCgLsgQF0Yi91k8z6wJb3K7jY_ugKruMtounV2HaYfLxAWE3HA3HTZKLpiC_KsvQ4_Y5hoxVJsCei8dA
https://www.researchgate.net/researcher/50487257_T_Kim?_sg=VDY1X0TkyqSZmclbGwhnI75EdKM4QbFhPxLvMsge3UQWOON62QvpV846tIn8gjOv-k3lrHEkFs1UhG9K6u_RiQ
https://www.researchgate.net/publication/277973553_Some_identities_of_higher_order_Barnes-type_q-Bernoulli_polynomials_and_higher_order_Barnes-type_q-Euler_polynomials?_sg=7L2pcHo0YdkWuXIsiWFY-74l2K0VCkUS7sJt1m1QfvXHFI3d3IZMX591yzIEh8cqrG0oK6WN-E7iGm8ohwsIVw
https://www.researchgate.net/publication/277973553_Some_identities_of_higher_order_Barnes-type_q-Bernoulli_polynomials_and_higher_order_Barnes-type_q-Euler_polynomials?_sg=4oKU5gI8V_AxUznZhqQAkVBVMQjznaoKRjfzGgem9eo1JPnal4Bz__82Bl1XpdF5hxt1zj_G-X7fRblu66-5gA
https://www.researchgate.net/researcher/11903784_Lee-Chae_Jang?_sg=Q3QOoB2nZukwEdKN4ABrbssMKb9VxeegElN1u7UmuHBhw77sR-HkelBXKt3wW-Oq9JMskhEgBeQb2CmWJ_Fl8g
https://www.researchgate.net/researcher/2075477214_Sang-Ki_Choi
https://www.researchgate.net/researcher/8966395_Hyuck_In_Kwon?_sg=f1iPEQoDt1fLlNn0tkHnfFeC4iTe8mht_iOg9_iTpfB14aiiZDdiMABpNC8RHFQ0Vqdu8A6hBW20RQ3np2QpKA
https://www.researchgate.net/publicliterature.PublicLiterature.search.html
https://www.researchgate.net/publication/257878857_On_a_class_of_generalized_q-Bernoulli_and_q-Euler_polynomials?_sg=7K-jtsm2i-zJyMwIhCbeFxv1zttVY-wMBDMghQQkYyJEcyaZzPROEXFWgTNw5XtLPfcsAhohxrHjESyUi7erUQ
https://www.researchgate.net/publicliterature.PublicLiterature.search.html

