Honam Mathematical J. 33 (2011), No. 2, pp. 173-179

HIGHER ORDER GENOCCHI, EULER POLYNOMIALS
ASSOCIATED WITH ¢-BERNSTEIN TYPE
POLYNOMIALS

SERKAN ARAC1 AND DILEK ERDAL

Abstract. The main aim of this paper is to give some relationships
between ¢-Bernstein, higher order genocchi and Euler polynomials.

1. Introduction, Definitions and Notations

Throughout this paper, C denotes the complex number field and N
the set of natural numbers. We assume that ¢ € C with |¢| < 1 and
that the g-number is defined by [z], = %(see [1],[2],[5]-[18]). The
generating functions of the higher order Genocchi , Euler polynomials
and ¢-Bernstein polynomials, respectively, can be defined as follows:
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where limg_,1 F, (z,t;q) = Fj (t,x) e (see [3]).
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By (1.1) and (1.2) we easily see that
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From the above, we have
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By comparing coefficients ¢" in the both sides of the above equation
forne N,
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These polynomials have explicit formulas, respectively, as follows:
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where G,(Cw) = G,(gw) (0), E,gw) = E,gw) (0) are higher order Genocchi
and Euler numbers, respectively.

The purpose of this paper is to give some relationships between ¢-
Bernstein, higher order Genocchi and Euler polynomials.We derive the
higher order zeta functions from the Mellin transformation of this gener-
ating function which interpolates the higher order Genocchi polynomials
at negative integers and associated with ¢-Bernstein polynomials. Fur-
thermore, we define particular higher order zeta functions associated
with g-Bernstein polynomials.

2. New Identities On ¢-Bernstein Type Polynomials

Theorem 1. Let n € N and 0 < w < n. We obtain
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Proof. By using (1.1),(1.2) and (1.3) we have
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By using Cauchy product in the above we have

From the above we have
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By comparing coefficients of % in the both sides of the above equa-
tion, we arrive at the desired result. ]

From (2.2), we get the following corollary:

Corollary 1. Let w € N with w < n. Then we have
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From (1.1), we have
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By using (2.4) we easily see that,
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For s € C we have
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We define zeta function as follows:
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s for R (s) > 0. (see [7])
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Note that ¢(®) (s,z) can be continued analytically to an entire func-

tion of s € C. By substituting s = —n into (2.5), we obtain (2.5) as
follows:
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¢ (5,1) = ¢ (s) which is the zeta function, From (1.6) and (2.8)
for x = 0. We can easily derive the following equation:

W (e M s _ pw)

By using (2.1) and (2.9) we get following theorem:
Theorem 2. Let w € N with w < n. Then we have
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we define particular zeta function as follows:
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where F' = 1(mod2), by substituting A = —1 into (2.11), we have

_1 E;U:l a /ui Qo
212) H (s |anan e | F) = P (5, 20510 )

By using (2.12) we obtain the following theorem:

Theorem 3. Let n € N and F = 1(mod2) with 0 < a; < F for
1=1,2,...,w. We have
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From (2.10), (2.12) and (2.13) we get following theorem:
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Theorem 4. Let F =1( mod2) n € N and 0 < w < n. One has
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