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Abstract: A remarkably large number of polynomials and their extensions have been presented
and studied. In this paper, we consider a new type of degenerate Changhee–Genocchi numbers
and polynomials which are different from those previously introduced by Kim. We investigate some
properties of these numbers and polynomials. We also introduce a higher-order new type of degenerate
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1. Introduction

Carlitz first proposed the idea of degenerate numbers and polynomials which are
associated with Bernoulli and Euler numbers and polynomials (see [1,2]). After Carlitz
introduced the degenerate polynomials, many researchers studied the degenerate polyno-
mials related to unique polynomials in diverse regions (see [3]). Recently, Kim et al. [4–6],
Sharma et al. [7,8], Muhiuddin et al. [9,10] gave same new and thrilling identities of de-
generate special numbers and polynomials which are derived from the non-differential
equation. These identities and technical approach are very useful for reading some is-
sues which can be associated with mathematical physics. This paper aims to introduce
a new type of degenerate version of the Changhee–Genocchi polynomials and numbers,
the so-called new type of degenerate Changhee–Genocchi polynomials and numbers, con-
structed from the degenerate logarithm function. We derive some explicit expressions and
identities for those numbers and polynomials. Additionally, we introduce a new type of
higher-order degenerate Changhee–Genocchi polynomials and establish some properties
of these polynomials.

The ordinary Euler and Genocchi polynomials are defined by (see [3,11–15])

2
eτ + 1

eξτ =
∞

∑
ω=0

Eω(ξ)
τω

ω!
| τ |< π, (1)

and
2τ

eτ + 1
eξτ =

∞

∑
ω=0

Gω(ξ)
τω

ω!
| τ |< π, (2)

respectively.
In the case when ξ = 0, Eω = Eω(0) and Gω = Gω(0) are called the Euler and

Genocchi numbers, respectively.
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We note that

G0(ξ) = 0, Eω(ξ) =
Gω+1(ξ)

ω + 1
(ω ≥ 0).

For any non-zero λ ∈ R (or C), the degenerate exponential function is defined by
(see [14,15])

eξ
λ(τ) = (1 + λτ)

ξ
λ , e1

λ(τ) = (1 + λτ)
1
λ . (3)

By binomial expansion, we obtain

eξ
λ(τ) =

∞

∑
ω=0

(ξ)ω,λ
τω

ω!
, (4)

where (ξ)0,λ = 1, (ξ)ω,λ = (ξ − λ)(ξ − 2λ) · · · (ξ − (ω− 1)λ) (ω ≥ 1).
Note that

lim
λ→0

eξ
λ(τ) =

∞

∑
ω=0

ξω τω

ω!
= eξτ .

In [1], Carlitz considered the degenerate Euler polynomials given by

2

(1 + λτ)
1
λ + 1

(1 + λτ)
ξ
λ =

∞

∑
ω=0

Eω,λ(ξ)
τω

ω!
(λ ∈ R). (5)

When ξ = 0,Eω,λ = Eω,λ(0) are called degenerate Euler numbers. The falling factorial
sequence is given by

(ξ)0 = 1, (ξ)ω = ξ(ξ − 1)...(ξ −ω + 1) (ω ≥ 1). (6)

As is well known, the higher-order degenerate Euler polynomials are considered by L.
Carlitz as follows (see [2]):(

2

(1 + λτ)
1
λ + 1

)r

(1 + λτ)
ξ
λ =

∞

∑
ω=0

E(r)
ω,λ(ξ)

τω

ω!
. (7)

At the point ξ = 0, E(r)
ω,λ = E(r)

ω,λ(0) are called the higher-order degenerate Euler numbers.

Note that limλ→0 E
(r)
ω,λ(ξ) = E(r)

ω (ξ) (ω ≥ 0).
The degenerate Genocchi polynomials Gω(ξ; λ) are defined by (see [16,17])

2τ

eλ(τ) + 1
eξ

λ(τ) =
∞

∑
ω=0

Gω(ξ, λ)
τω

ω!
. (8)

In the case when ξ = 0, Gω(λ) = Gω(0, λ) are called degenerate Genocchi numbers.
For λ ∈ R, the degenerate logarithm function logλ(1 + τ), which is the inverse of the

degenerate exponential function eλ(τ), is defined by (see [6])

logλ(1 + τ) =
∞

∑
ω=1

λω−1(1)ω,1/λ
τω

ω!
. (9)

It is easy to show that

lim
λ→0

logλ(1 + τ) =
∞

∑
ω=1

(−1)ω−1 τω

ω!
= log(1 + τ).

Note that eλ(logλ(1 + τ)) = logλ(eλ(1 + τ)) = 1 + τ.
The degenerate Stirling numbers of the first kind are defined by (see [5,6,18])

1
ν!
(logλ(1 + τ))ν =

∞

∑
ω=ν

S1,λ(ω, ν)
τω

ω!
(ν ≥ 0). (10)



Axioms 2022, 11, 355 3 of 11

Note here that limλ→0 S1,λ(ω, ν) = S1(ω, ν), where S1(ω, ν) are called the Stirling
numbers of the first kind given by

1
ν!
(log(1 + τ))ν =

∞

∑
ω=ν

S1(ω, ν)
τω

ω!
(ν ≥ 0).

The degenerate Stirling numbers of the second kind (see [19]) are given by

1
ν!
(eλ(τ)− 1)ν =

∞

∑
ω=ν

S2,λ(ω, ν)
τω

ω!
(ν ≥ 0). (11)

It is clear that limλ→0 S2,λ(ω, ν) = S2(ω, ν), where S2(ω, ν) are called the Stirling
numbers of the second kind given by

1
ν!
(eτ − 1)ν =

∞

∑
ω=ν

S2(ω, ν)
τω

ω!
(ν ≥ 0).

The Daehee polynomials are defined by (see [13])

log(1 + τ)

τ
(1 + τ)ξ =

∞

∑
ω=0

Dω(ξ)
τω

ω!
. (12)

When ξ = 0, Dω = Dω(0) are called the Daehee numbers.
Recently, Kim et al. [5] introduced the new type degenerate Daehee polynomials

defined by
logλ(1 + τ)

τ
(1 + τ)ξ =

∞

∑
ω=0

Dω,λ(ξ)
τω

ω!
. (13)

When ξ = 0, Dω,λ = Dω,λ(0) are called the degenerate Daehee numbers.
The Changhee polynomials are defined by (see [4])

2
2 + τ

(1 + τ)ξ =
∞

∑
ω=0

Chω(ξ)
τω

ω!
. (14)

When ξ = 0, Chω = Chω(0) are called the Changhee numbers.
The higher-order Changhee polynomials are defined by (see [4])(

2
2 + τ

)k
(1 + τ)ξ =

∞

∑
ω=0

Ch(k)ω (ξ)
τω

ω!
. (15)

When ξ = 0, Ch(k)ω = Ch(k)ω (0) are called the higher-order Changhee numbers.
The Changhee–Genocchi polynomials are defined by the generating function (see [20])

2 log(1 + τ)

2 + τ
(1 + τ)ξ =

∞

∑
ω=0

CGω(ξ)
τω

ω!
. (16)

When ξ = 0, CGω = CGω(0) are called Changhee–Genocchi numbers.
Recently, Kim et al. [20] introduced the modified Changhee–Genocchi polynomials

defined by

2τ

2 + τ
(1 + τ)ξ =

∞

∑
ω=0

CG∗ω(ξ)
τω

ω!
. (17)

When ξ = 0, CG∗ω = CG∗ω(0) are called the modified Changhee–Genocchi numbers.
From (1) and (17), we see that

2τ

2 + τ
(1 + τ)ξ =

2τ

elog(1+τ) + 1
eξ log(1+τ)
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= τ
∞

∑
ν=0

Eν(ξ)
1
ν!
(log(1 + τ))ν

= τ
∞

∑
ω=0

(
ω

∑
ν=0

Eν(ξ)S1(ω, ν)

)
τω

ω!
. (18)

Thus, from (17) and (18), we obtain

CG∗ω+1(ξ)

ω + 1
=

ω

∑
ν=0

Eν(ξ)S1(ω, ν) (ω ≥ 0).

The λ-Changhee–Genocchi polynomials are defined by (see [21])

2 log(1 + τ)

(1 + τ)λ + 1
(1 + τ)λξ =

∞

∑
ω=0

CGω,λ(ξ)
τω

ω!
. (19)

In the case ξ = 0, CGω,λ = CGω,λ(0) are called the λ-Changhee–Genocchi numbers.
Motivated by the works of Kim et al. [6,20], we first define a new type of degenerate

Changhee–Genocchi numbers and polynomials. We investigate some new properties of
these numbers and polynomials and derive some new identities and relations between
the new type of degenerate Changhee–Genocchi numbers and polynomials and Stirling
numbers of the first and second kind. We also define a new type of higher-order Changhee–
Genocchi polynomials and investigate some properties of these polynomials.

2. New Type of Degenerate Changhee–Genocchi Polynomials

In this section, we introduce a new type of degenerate Changhee–Genocchi poly-
nomials and investigate some explicit expressions for degenerate Changhee–Genocchi
polynomials and numbers. We begin with the following definition as.

For λ ∈ R, we consider the new type of degenerate Changhee–Genocchi polynomials
as defined by means of the following generating function

2 logλ(1 + τ)

2 + τ
(1 + τ)ξ =

∞

∑
ω=0

CGω,λ(ξ)
τω

ω!
. (20)

At the point ξ = 0, CGω,λ = CGω,λ(0) are called the new type of degenerate Changhee–
Genocchi numbers.

It is clear that

∞

∑
ω=0

lim
λ→0

CGω,λ(ξ)
τω

ω!
= lim

λ→0

2 logλ(1 + τ)

2 + τ
(1 + τ)ξ

=
2 log(1 + τ)

2 + τ
(1 + τ)ξ =

∞

∑
ω=0

CGω(ξ)
τω

ω!
, (21)

where CGω(ξ) are called the Changhee–Genocchi polynomials (see Equation (1)).

Theorem 1. For ω ≥ 0, we have

CGω,λ(ξ) =
ω

∑
ν=0

Gν(ξ, λ)S1,λ(ω, ν).

Proof. Using (8), (10) and (20), we note that

∞

∑
ω=0

CGω,λ(ξ)
τω

ω!
=

2 logλ(1 + τ)

eλ

(
logλ(1 + τ)

)
+ 1

eξ logλ(1+τ)
λ
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=
∞

∑
ν=0

Gν(ξ, λ)
1
ν!
(
logλ(1 + τ)

)ν

=
∞

∑
ν=0

Gν(ξ, λ)
∞

∑
ω=ν

S1,λ(ω, ν)
τω

ω!

=
∞

∑
ω=0

(
ω

∑
ν=0

Gν(ξ, λ)S1,λ(ω, ν)

)
τω

ω!
. (22)

Therefore, by (20) and (22), we obtain the result.

Theorem 2. For ω ≥ 0, we have

CGω,λ(ξ) =
ω

∑
σ=0

σ

∑
ν=0

(
ω

σ

)
CGω−σ,λ(ξ)ν,λS1,λ(σ, ν).

Proof. By using (4), (10) and (20), we see that

∞

∑
ω=0

CGω,λ(ξ)
τω

ω!
=

2 logλ(1 + τ)

2 + t
eξ logλ(1+τ)

λ (23)

=
∞

∑
ω=0

CGω,λ
τω

ω!

∞

∑
ν=0

(ξ)ν,λ

(
logλ(1 + τ)

)ν

ν!

=
∞

∑
ω=0

GGω,λ
τω

ω!

∞

∑
σ=0

σ

∑
ω=0

(ξ)σ,λS1,λ(σ, ν)
τσ

σ!

=
∞

∑
ω=0

(
ω

∑
σ=0

σ

∑
ν=0

(
ω

σ

)
CGω−σ,λ(ξ)ν,λS1,λ(σ, ν)

)
τω

ω!
. (24)

Therefore, by (20) and (24), we obtain the result.

Theorem 3. For ω ≥ 0, we have

Gω(ξ, λ) =
ω

∑
ν=0

CGν,λ(ξ)S2,λ(ω, ν).

Proof. By replacing τ by eλ(τ)− 1 in (20) and using (8) and (11), we obtain

∞

∑
ν=0

CGν,λ(ξ)
1
ν!
(eλ(τ)− 1)ν =

2τ

eλ(τ) + 1
eξ

λ(τ)

=
∞

∑
ω=0

Gω(ξ, λ)
τω

ω!
. (25)

On the other hand,

∞

∑
ν=0

CGν,λ(ξ)
1
ν!
(eλ(τ)− 1)τ =

∞

∑
ν=0

CGν,λ(ξ)
∞

∑
ν=ω

S2,λ(ω, ν)
τω

ω!

=
∞

∑
ω=0

(
ω

∑
ν=0

CGν,λ(ξ)S2,λ(ω, ν)

)
τω

ω!
. (26)

Therefore, by (25) and (26), we obtain the required result.
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Theorem 4. For ω ≥ 0, we have

CGω,λ(ξ) =
ω

∑
ν=0

Gν(ξ, λ)S1,λ(ω, ν).

Proof. Replacing τ by logλ(1 + τ) in (8) and applying (10), we obtain

2 logλ(1 + τ)

2 + τ
(1 + τ)ξ =

∞

∑
ν=0

Gν(ξ, λ)
1
ν!
(
logλ(1 + τ)

)ν

=
∞

∑
ν=0

Gν(ξ, λ)
∞

∑
ω=ν

S1,λ(ω, ν)
τω

ω!

=
∞

∑
ω=0

(
ω

∑
ν=0

Gν(ξ, λ)S1,λ(ω, ν)

)
τω

ω!
. (27)

By using (20) and (27), we acquire the desired result.

Theorem 5. For ω ≥ 0, we have

CGω,λ(ξ) =
ω

∑
ν=0

(
ω

ν

)
CG∗ω−ν(ξ)Dν,λ.

Proof. From (13), (17) and (20), we note that

∞

∑
ω=0

CGω,λ(ξ)
τω

ω!
=

2 logλ(1 + τ)

2 + τ
(1 + τ)ξ

=
2τ

2 + τ
(1 + τ)ξ logλ(1 + τ)

τ

=
∞

∑
ω=0

CG∗ω(ξ)
τω

ω!

∞

∑
ν=0

Dν,λ
τν

ν!

=
∞

∑
ω=0

(
ω

∑
ν=0

(
ω

ν

)
CG∗ω−ν(ξ)Dν,λ

)
τω

ω!
. (28)

Therefore, by (20) and (28), we obtain the result.

Theorem 6. For ω ≥ 0, we have

CGω+1,λ(ξ)

ω + 1
=

ω

∑
σ=0

σ

∑
ν=0

(
ω

σ

)
Eν(ξ)S1(σ, ν)Dω−σ,λ.

Proof. From (1), (13) and (20), we note that

∞

∑
ω=1

CGω,λ(ξ)
τω

ω!
=

2 logλ(1 + τ)

2 + τ
(1 + τ)ξ

=
2τ

elog(1+τ) + 1
eξ log(1+τ) logλ(1 + τ)

τ

= τ
∞

∑
ν=0

Eν(ξ)
(log(1 + τ))ν

ν!

∞

∑
ω=0

Dω,λ
τω

ω!

= τ
∞

∑
σ=0

σ

∑
ν=0

Eν(ξ)S1(σ, ν)
τσ

σ!

∞

∑
ω=0

Dω,λ
τω

ω!
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=
∞

∑
ω=1

(
ω

∑
σ=0

σ

∑
ν=0

(
ω

σ

)
Eν(ξ)S1(σ, ν)Dω−σ,λ

)
τω

ω!
. (29)

By (20) and (29), we obtain the result.

Theorem 7. For ω ≥ 0, we have

CGω,λ(ξ) =
ω

∑
σ=0

σ

∑
ν=0

(
ω

σ

)
(ν + 1)(ξ)ν,λ

S1,λ(σ + 1, ν + 1)
σ + 1

CG∗ω−σ.

Proof. By using (10), (17) and (20), we see that

2 logλ(1 + τ)

2 + τ
eξ logλ(1+τ)

λ

=
2 logλ(1 + τ)

2 + τ

∞

∑
ν=0

(ξ)ν,λ
(logλ(1 + τ))ν

ν!

=
2τ

2 + τ

1
τ

∞

∑
ν=0

(ν + 1)(ξ)ν,λ
(logλ(1 + τ))ν+1

(ν + 1)!

=
∞

∑
ω=0

CG∗ω
τω

ω!
1
τ

∞

∑
ν=0

(ν + 1)(ξ)ν,λ

∞

∑
σ=ν+1

S1,λ(σ, ν + 1)
τσ

σ!

=
∞

∑
ω=0

CG∗ω
τω

ω!

∞

∑
σ=0

σ

∑
ν=0

(ν + 1)(ξ)ν,λ
S1,λ(σ + 1, ν + 1)

σ + 1
τσ

σ!

=
∞

∑
ω=0

(
ω

∑
σ=0

σ

∑
ν=0

(
ω

σ

)
(ν + 1)(ξ)ν,λ

S1,λ(σ + 1, ν + 1)
σ + 1

CG∗ω−ν

)
τω

ω!
. (30)

Therefore, by (20) and (30), we obtain the result.

For d ∈ N with d ≡ 1 (mod 2), the following identity is (see [21])

d−1

∑
a=0

(−1)a(1 + τ)a =
1 + (1 + τ)d

2 + τ
. (31)

Theorem 8. For d ∈ N with d ≡ 1 (mod 2), we have the following identity

CGω,λ(ξ) =
d−1

∑
a=0

(−1)aCGω,λ

(
a + ξ

d

)
.

Proof. Thus, for such d ≡ 1 (mod 2), from (19), (20) and (31), we see that

∞

∑
ω=0

CGω,λ(ξ)
τω

ω!
=

2 logλ(1 + τ)

2 + τ
(1 + τ)ξ

=
d−1

∑
a=0

(−1)a 2 logλ(1 + τ)

(1 + τ)d + 1
(1 + τ)d( a+ξ

d )

=
d−1

∑
a=0

(−1)a
∞

∑
ω=0

CGω,λ

(
a + ξ

d

)
τω

ω!

=
∞

∑
ω=0

(
d−1

∑
a=0

(−1)aCGω,λ

(
a + ξ

d

))
τω

ω!
. (32)

By (20) and (32), we obtain the result.
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Theorem 9. For d ∈ N with d ≡ 1 (mod 2), we have the following identity

2
d−1

∑
a=0

(−1)aDω,λ(a) =
CGω+1,λ

ω + 1
+

CGω+1,λ(d)
ω + 1

.

Proof. By using (13), (20) and (31), we see that

2 logλ(1 + τ)
d−1

∑
a=0

(−1)a(1 + τ)a =
2 logλ(1 + τ)

2 + τ
+

2 logλ(1 + τ)

2 + τ
(1 + τ)d

=
2 logλ(1 + τ)

τ

(
d−1

∑
a=0

(−1)a(1 + τ)a

)

=
∞

∑
ω=0

CGω,λ
τω−1

ω!
+

∞

∑
ω=0

CGω,λ(d)
τω−1

ω!

=

(
2

d−1

∑
a=0

(−1)aDω,λ(a)

)
τω

ω!

=
∞

∑
ω=0

(
CGω+1,λ

ω + 1
+

CGω+1,λ(d)
ω + 1

)
τω

ω!
. (33)

By comparing the coefficients of τω on both sides, we obtain the result.

Theorem 10. For ω ≥ 1, we have

ωCGω−1,λ + 2CGω,λ = 2(λ)ω−1(1)ω,1/λ,

with CG0,λ = 0.

Proof. From (20), we note that

2 logλ(1 + τ) =
∞

∑
ω=0

CGω,λ
τω

ω!
(τ + 2)

=
∞

∑
ω=1

CGω,λ
τω+1

ω!
+ 2

∞

∑
ω=0

CGω,λ
τω

ω!

=
∞

∑
ω=2

ωCGω−1,λ
τω

ω!
+ 2

∞

∑
ω=0

CGω,λ
τω

ω!

= 2CG1,λ(τ) +
∞

∑
ω=2

(ωCGω−1,λ + 2CGω,λ)
τω

ω!
. (34)

On the other hand,

2 logλ(1 + τ) = 2
∞

∑
ω=1

(λ)ω−1(1)ω,1/λ
τω

ω!
. (35)

Therefore, by (34) and (35), we obtain the result.

We now consider a new type of higher-order degenerate Changhee–Genocchi polyno-
mials by the following definition.

Let r ∈ N, and we consider that a new type of higher-order degenerate Changhee–
Genocchi polynomials is given by the following generating function(

2 logλ(1 + τ)

2 + τ

)r

(1 + τ)ξ =
∞

∑
ω=0

CG(r)
ω,λ(ξ)

τω

ω!
. (36)
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When ξ = 0, CG(r)
ω,λ = CG(r)

ω,λ(0) are called the new type of higher-order degenerate
Changhee–Genocchi numbers.

It is worth noting that
lim
λ→0

CG(r)
ω,λ(ξ) = CG(r)

ω (ξ),

are called higher-order Changhee–Genocchi polynomials.

Theorem 11. For ω ≥ 0, we have

CG(r+1)
ω,λ (ξ) =

ω

∑
ν=0

(
ω

ν

)
CGν,λCG(r)

ω−ν,λ(ξ).

Proof. From (20) and (36), we note that

2 logλ(1 + τ)

2 + τ

∞

∑
ω=0

CG(r)
ω,λ(ξ)

τω

ω!
=

2 logλ(1 + τ)

2 + τ

(
2 logλ(1 + τ)

2 + τ

)r

(1 + τ)ξ

(
∞

∑
ν=0

CGν,λ
τω

ω!

)(
∞

∑
ω=0

CG(r)
ω,λ(ξ)

τω

ω!

)
=

∞

∑
ω=0

CG(r+1)
ω,λ (ξ)

τω

ω!

∞

∑
ω=0

(
ω

∑
ν=0

(
ω

ν

)
CGν,λCG(r)

ω−ν,λ(ξ)

)
τω

ω!
=

∞

∑
ω=0

CG(r+1)
ω,λ (ξ)

τω

ω!
. (37)

Comparing the coefficients of τ in above equation, we obtain the result.

Theorem 12. For r, k ∈ N, with r > k, we have

CG(r)
ω,λ(ξ) =

ω

∑
σ=0

(
ω

σ

)
CG(r−k)

σ,λ CG(k)
ω−σ,λ(ξ) (ω ≥ 0).

Proof. By (36), we see that (
2 logλ(1 + τ)

2 + τ

)r

(1 + τ)ξ

=

(
2 logλ(1 + τ)

2 + τ

)r−k(2 logλ(1 + τ)

2 + τ

)k

(1 + τ)ξ

=

(
∞

∑
σ=0

CG(r−k)
σ,λ

τσ

σ!

)(
∞

∑
ω=0

CG(k)
ω,λ(ξ)

τω

ω!

)

=
∞

∑
ω=0

(
ω

∑
σ=0

(
ω

σ

)
CG(r−k)

σ,λ CG(k)
ω−σ,λ(ξ)

)
τω

ω!
. (38)

Therefore, by (36) and (38), we obtain the result.

Theorem 13. For ω ≥ 0, we have

CG(r)
ω,λ(ξ + η) =

ω

∑
ν=0

(
ω

ν

)
CG(r)

ω−ν,λ(ξ)(η)ν.

Proof. Now, we observe that

∞

∑
ω=0

CG(r)
ω,λ(ξ + η)

τω

ω!
=

(
2 logλ(1 + τ)

2 + τ

)r

(1 + τ)ξ+η
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=

(
∞

∑
σ=0

CG(r)
σ,λ(ξ)

τσ

σ!

)(
∞

∑
ν=0

(η)ν
τν

ν!

)

=
∞

∑
ω=0

(
ω

∑
ν=0

(
ω

ν

)
CG(r)

ω−ν,λ(ξ)(η)ν

)
τω

ω!
. (39)

Equating the coefficients of τω on both sides, we obtain the result.

Theorem 14. For ω ≥ 0, we have

CG(r)
ω,λ =

ω

∑
ν=0

(
ω

ν

)
CG(∗,r)

ν D(r)
ω−ν,λ.

Proof. By making use of (36), we have(
2 logλ(1 + τ)

2 + τ

)r

=

(
2t

2 + τ

)r( logλ(1 + τ)

τ

)r

=

(
∞

∑
ν=0

CG(∗,r)
ν

τν

ν!

)(
∞

∑
ω=0

D(r)
ω,λ

τω

ω!

)

=
∞

∑
ω=0

(
ω

∑
ν=0

(
ω

ν

)
CG(∗,r)

ν D(r)
ω−ν,λ

)
τω

ω!
. (40)

Therefore, by (36) and (40), we obtain the result.

3. Conclusions

Motivated by the research work of [6,20,21], we defined a new type of degenerating
Changhee–Genocchi polynomials which turned out to be classical ones in the special cases.
We also derived their explicit expressions and some identities involving them. Later, we
introduced the higher-order degenerate Changhee–Genocchi polynomials and deduced
their explicit expressions and some identities by making use of the generating functions
method, analytical means and power series expansion.
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