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Abstract: The degenerate Changhee-Genocchi numbers (and also Changhee -
Genocchi), which appear in analysis and combinatorial mathematics and play a
significant role in the applications and theory of mathematics, are associated with
the Daehee, Cauchy, and Stirling numbers with several extensions and have proven
to be powerful tools in varied subjects in combinatorics and analysis. In com-
binatorics and analytic number theory, many special numbers such as degener-
ate Changhee-Genocchi numbers, Changhee-Genocchi numbers, derangement num-
bers, and Stirling numbers play an important role to solve and analyze problems of
combinatorial, analytical, and many other disciplines. In this paper, we introduce
generalized degenerate Changhee-Genocchi polynomials and analyze some proper-
ties by providing several relations and applications. We first attain diverse relations
and formulas covering addition formulas, recurrence rules, implicit summation for-
mulas and relations with the earlier polynomials in the literature. By using their
generating function, we derive some new relations including the Stirling numbers
of the first and second kinds. Moreover, we introduce generalized higher-order de-
generate Changhee-Genocchi polynomials. We also derive some new identities and
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properties of this type of polynomials.

Keywords and Phrases: Genocchi polynomials and numbers; modified degener-
ate Changhee-Genocchi polynomials; higher-order modified degenerate Changhee-
Genocchi polynomials and numbers.
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1. Introduction
The theory of special polynomials, several mathematicians have extensively

studied the works and various generalizations of Bernoulli polynomials, Euler poly-
nomials, Genocchi polynomials, and Cauchy polynomials (see [3, 4, 22-25] for more
information). The importance of generalization of the special polynomials encom-
pass a range of specialized polynomial families, offering a unified methodology
for addressing a wide array of mathematical questions. They prove valuable not
only in theoretical realms, but also in practical applications, enhancing our grasp
of fundamental mathematical concepts and furnishing sophisticated resolutions to
complex problems in disciplines like calculus, number theory, and physics. More-
over, recent years have witnessed a surge in research on various degenerate versions
of special polynomials and numbers, reigniting the interest of mathematicians in
diverse categories of special polynomials and numbers [8-12]. Notably, Alatawi and
Khan [1, 2] Kim et al. [13, 14, 15] as well as Khan and Alatawi [16] revisited the
Changhee-Genocchi functions in connection with degenerate functions, building
upon the foundational work initiated by Kim et al. [17-21, 26-34].

The generalized Euler-Genocchi (EGP) polynomials, for r and m be integers
with r ≥ 0 and m ≥ 0 as follows (see [5, 6, 7])

∞∑
ψ=0

A(r,m)
ψ (ρ)

ϖψ

ψ!
=

(
2ϖr

eϖ + 1

)m
eρϖ, | ϖ |< π, (1.1)

with A(r,0)
ψ (ρ) = ρψ for all r ≥ 0 and A(r,m)

ψ (ξ) = 0 for all ψ < rm. Also,
the corresponding the generalized Euler-Genocchi (EG) numbers of order m are

determined by A(r,m)
ψ (0) = A(r,m)

ψ .

It is readily that A(r,1)
ψ (ρ) = A(r)

ψ (ρ) and A(r,m)
0 (ρ) = 0 for r,m ≥ 1. Furthermore,

the corresponding generalized Euler and Genocchi polynomials are determined by
A(0,m)
ψ (ρ) = E(m)

ψ (ρ) and A
(1,m)
ψ (ρ) = G(m)

ψ (ρ) as follows (see [4, 12, 17]):

∞∑
ψ=0

E(m)
ψ (ρ)

ϖψ

ψ!
=

(
2

eϖ + 1

)m
eρϖ | ϖ |< π, (1.2)
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and
∞∑
ψ=0

G(m)
ψ (ρ)

ϖψ

ψ!
=

(
2ω

eϖ + 1

)m
eρϖ | ϖ |< π. (1.3)

The Stirling numbers of the first kind are given by (see [1-15])

1

k!
(log(1 + ω))k =

∞∑
υ=k

S1(υ, k)
ωυ

υ!
(k ≥ 0). (1.4)

The Stirling numbers of the second kind are given by (see [16-25])

1

k!
(eω − 1)k =

∞∑
υ=k

S2(υ, k)
ωυ

υ!
(k ≥ 0). (1.5)

The Daehee polynomials are defined by (see [20])

log(1 + ω)

ω
(1 + ω)ξ =

∞∑
υ=0

Dυ(ξ)
ωυ

υ!
. (1.6)

When ξ = 0, Dυ = Dυ(0) are called the Daehee numbers. We find that

Dυ = (−1)υ
υ!

υ + 1
(υ ∈ N0).

The first few are

D0 = 1,D1 = −1

2
,D2 =

2

3
,D3 = −3

2
, · · · .

The Changhee polynomials are defined by (see [15])

2

2 + ω
(1 + ω)ξ =

∞∑
υ=0

Chυ(ξ)
ωυ

υ!
. (1.7)

When ξ = 0, Chυ = Chυ(0), (υ ∈ N0) are called the Changhee numbers.
The Changhee-Genocchi polynomials are defined by the generating function

(see [17])

2 log(1 + ω)

2 + ω
(1 + ω)ξ =

∞∑
υ=0

CGυ(ξ)
ωυ

υ!
. (1.8)

When ξ = 0, CGυ = CGυ(0) are called the Changhee-Genocchi numbers.
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Recently, Kim et al. [13] introduced modified Changhee-Genocchi polynomials
defined by

2ω

2 + ω
(1 + ω)ξ =

∞∑
υ=0

CG∗
υ(ξ)

ωυ

υ!
. (1.9)

When ξ = 0, CG∗
υ = CG∗

υ(0) are called the modified Changhee-Genocchi num-
bers.

The Bernoulli numbers of the second kind are defined by (see [21])

ω

log(1 + ω)
=

∞∑
υ=0

bυ
ωυ

υ!
(υ ∈ N0). (1.10)

By (1.10), we see(
ω

log(1 + ω)

)r
(1 + ω)ξ−1 =

∞∑
υ=0

B(υ−r+1)
υ (ξ)

ωυ

υ!
, (1.11)

where B(r)
υ (ξ) are the higher-order Bernoulli polynomials defined by(

ω

eω − 1

)r
eξω =

∞∑
υ=0

B(r)
υ (ξ)

ωυ

υ!
. (1.12)

For ξ = 1 and r = 1 in (1.11) and (1.12), we get

bυ = B(υ)
υ (1).

The degenerate Changhee-Genocchi polynomials are defined by (see [13])

2λ log
(
1 + 1

λ
log(1 + λω)

)
2λ+ log(1 + λω)

(
1 +

1

λ
log(1 + λω)

)ξ
=

∞∑
υ=0

CGυ,λ(ξ)
ωυ

υ!
. (1.13)

By (1.8) and (1.13), we see

lim
λ→0

CGυ,λ(ξ) = CGυ(ξ) (υ ≥ 0).

The modified degenerate Changhee-Genocchi polynomials are defined by (see
[13])

2λω

2λ+ log(1 + λω)

(
1 +

1

λ
log(1 + λω)

)ξ
=

∞∑
υ=0

CG∗
υ,λ(ξ)

ωυ

υ!
. (1.14)
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From (1.9) and (1.14), we have

lim
λ→0

CG∗
υ,λ(ξ) = CG∗

υ(ξ) (υ ≥ 0).

Replacing ω by 1
λ
(eλω − 1) in (1.13), we get

2 log(1 + ω)

2 + ω
(1 + ω)ξ =

∞∑
σ=0

CGσ,λ(ξ)λ
−σ 1

σ!
(eλω − 1)σ

=
∞∑
σ=0

CGσ,λλ
−σ

∞∑
υ=σ

S2(υ, σ)λ
υω

υ

υ!

=
∞∑
υ=0

(
υ∑

σ=0

CGσ,λλ
υ−σS2(υ, σ)

)
ωυ

υ!
. (1.15)

Thus, from (1.8) and (1.15), we get

CGυ(ξ) =
υ∑

σ=0

CGσ,λλ
υ−σS2(υ, σ) (υ ≥ 0). (1.16)

The degenerate Changhee polynomials (or λ-Changhee polynomials) are defined
by (see [21])

2λ

2λ+ log(1 + λω)

(
1 +

1

λ
log(1 + λω)

)ξ
=

∞∑
υ=0

Chυ,λ(ξ)
ωυ

υ!
. (1.17)

When ξ = 0, Chυ,λ = Chυ,λ(0), (υ ∈ N0) are called the degenerate Changhee
numbers.

For λ ∈ R and r ∈ Z with r ≥ 0, the generalized modified degenerate Changhee-
Genocchi polynomials defined by means of the following generating function (see
[3])

2(log(1 + λω)
1
λ )r

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ξ =

∞∑
υ=0

CG
∗(r)
υ,λ,2(ξ)

ωυ

υ!
. (1.18)

At the point ξ = 0, CG
∗(r)
υ,λ,2 = CG

∗(r)
υ,λ,2(0), (υ ∈ N0) are called the generalized

modified degenerate Changhee-Genocchi numbers.
For r ∈ Z with r ≥ 0, the generalized Changhee-Genocchi polynomials are

defined by (see [10])

2(log(1 +ϖ))r

2 +ϖ
(1 +ϖ)ρ =

∞∑
υ=0

CG(r)
υ (ξ)

ωυ

υ!
. (1.19)
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Also, the corresponding Changhee-Genocchi (CG) numbers are determined by

CG(r)
υ = CG(r)

υ (0).
Inspired by the works of Khan et al. [10] and Kim et al. [13], in this paper,

we define generalized degenerate Changhee-Genocchi numbers and polynomials
and investigate some new properties of these numbers and polynomials and derive
some new identities and relations between the generalized degenerate Changhee-
Genocchi numbers and polynomials. We also derive the generalized higher-order
degenerate Changhee-Genocchi polynomials and construct relations between some
beautiful special polynomials and numbers.

2. Generalized degenerate Changhee-Genocchi numbers and polynomi-
als

In this section, we introduce generalized degenerate Changhee-Genocchi polyno-
mials and investigate some explicit expressions for generalized degenerate Changhee-
Genocchi polynomials and numbers. We begin with the following definition as.

For λ ∈ R and r ∈ Z with r ≥ 0, we consider the generalized degenerate
Changhee-Genocchi polynomials defined by means of the following generating func-
tion

2(log(1 + log(1 + λω)
1
λ ))r

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ξ =

∞∑
υ=0

CG
(r)
υ,λ(ξ)

ωυ

υ!
. (2.1)

Note that CG
(r)
0,λ(ξ) = CG

(r)
1,λ(ξ) = · · · = CG

(r)
υ−1,λ,2(ξ) = 0.

At the point ξ = 0, CG
(r)
υ,λ = CG

(r)
υ,λ(0), (υ ∈ N0) are called the generalized

degenerate Changhee-Genocchi numbers. Here the function log(1 + λω)
1
λ is called

the degenerate function of ω.

CG
(0)
υ,λ(ξ) = Chυ,λ(ξ), CG

(1)
υ,λ(ξ) = CGυ,λ(ξ) (ω ≥ 0).

We note that

∞∑
υ=0

lim
λ→0

CG
(r)
υ,λ(ξ)

ωυ

υ!
= lim

λ→0

2(log(1 + log(1 + λω)
1
λ ))r

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ξ

=
2(log(1 + ω))r

2 + ω
(1 + ω)ξ =

∞∑
υ=0

CG(r)
υ (ξ)

ωυ

υ!
(see [7]). (2.2)

From (2.1) and (2.2), we have

lim
λ→0

CG
(r)
υ,λ(ξ) = CG(r)

υ (ξ) (υ ≥ 0).
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Theorem 2.1. For υ ≥ 0, we have

CG(r)
υ (ξ) =

υ∑
σ=0

CG
(r)
σ,λ(ξ)λ

υ−σS2(υ, σ). (2.3)

Proof. Replacing ω by 1
λ
(eλω − 1) in (2.1) and using (1.5), we get

2(log(1 + ω))r

2 + ω
(1 + ω)ξ =

∞∑
σ=0

CG
(r)
σ,λ(ξ)λ

−σ 1

σ!
(eλω − 1)m

=
∞∑
σ=0

CG
(r)
σ,λ(ξ)λ

−σ
∞∑
υ=σ

S2(υ, σ)λ
υω

υ

υ!

=
∞∑
υ=0

(
υ∑

σ=0

CG
(r)
σ,λ(ξ)λ

υ−σS2(υ, σ)

)
ωυ

υ!
. (2.4)

Therefore, by (2.4), we obtain the result.

Theorem 2.2. For υ ≥ 0, we have

CG
(r)
υ,λ(ξ) =

υ∑
σ=0

CG
(r)
σ,λ,2(ξ)S1(υ, σ)λ

υ−σ. (2.5)

Proof. By using (1.4) and (2.1), we see that

2(log(1 + log(1 + λω)
1
λ ))r

2 + log(1 + λω)
1
λ

(1+ log(1+λω)
1
λ )ξ =

∞∑
σ=0

CG
(r)
σ,λ(ξ)

1

σ!

(
1

λ
log(1 + λω)

)σ

=
∞∑
σ=0

CG
(r)
σ,λ(ξ)

∞∑
υ=σ

S1(υ, σ)λ
υ−σω

υ

υ!

=
∞∑
υ=0

(
υ∑

σ=0

CG
(r)
σ,λ(ξ)S1(υ, σ)λ

υ−σ

)
ωυ

υ!
. (2.6)

Therefore, by (2.1) and (2.6), we get the result.

Theorem 2.3. For υ ≥ 0, we have

CG
(r)
υ,λ(ξ) =

υ∑
σ=0

σ∑
ρ=0

(
υ

σ

)
(ξ)ρλ

σ−ρS1(σ, ρ)CG
(r)
υ−σ,λ. (2.7)
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Proof. By (1.4) and (2.1), we get

∞∑
υ=0

CG
∗(r)
υ,λ (ξ)

ωυ

υ!
=

2(log(1 + log(1 + λω)
1
λ ))r

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ξ

=
∞∑
υ=0

CG
(r)
υ,λ

ωυ

υ!

∞∑
σ=0

(
ξ

σ

)(
log(1 + λω)

1
λ

)σ
=

∞∑
υ=0

CG
(r)
υ,λ

ωυ

υ!

∞∑
σ=0

(ξ)σ
1

σ!
λ−σ(log(1 + λω))σ

=
∞∑
υ=0

CG
(r)
υ,λ

ωυ

υ!

∞∑
σ=0

(ξ)σλ
−σ

∞∑
σ=ρ

S1(σ, ρ)λ
σω

σ

σ!

=

(
∞∑
υ=0

CG
(r)
υ,λ

ωυ

υ!

)(
∞∑
σ=0

σ∑
ρ=0

(ξ)ρλ
σ−ρS1(σ, ρ)

ωσ

σ!

)

=
∞∑
υ=0

(
υ∑

σ=0

σ∑
ρ=0

(
υ

σ

)
(ξ)ρλ

σ−ρS1(σ, ρ)CG
(r)
υ−σ,λ

)
ωυ

υ!
. (2.8)

Therefore, by (2.1) and (2.8), we obtain at the required result.

Theorem 2.4. For υ ≥ 0, we have

CG
(r)
υ,λ(ξ) =

υ∑
σ=0

CG(r)
σ (ξ)λυ−σS1(υ, σ). (2.9)

Proof. Replacing ω by log(1 + λω)
1
λ in (2.2) and applying (1.4), we get

2(log(1 + log(1 + λω)
1
λ ))r

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ωξ =

∞∑
σ=0

CG(r)
σ (ξ)

1

σ!
(log(1 + λω)

1
λ )σ

=
∞∑
σ=0

CG(r)
σ (ξ)λυ−σ

∞∑
υ=σ

S1(υ, σ)
ωυ

υ!

=
∞∑
υ=0

(
υ∑

σ=0

CG(r)
σ (ξ)λυ−σS1(υ, σ)

)
ωυ

υ!
. (2.10)

By using (2.1) and (2.10), we acquire at the desired result.
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Theorem 2.5. For υ ≥ 0, we have

CG
(r)
υ,λ(ξ) =

υ∑
σ=0

(
υ

σ

)
CG

(r)
υ−σ,λ(ξ)D

(r)
σ,λ. (2.11)

Proof. From (1.14) and (2.1), we note that

∞∑
υ=0

CG
(r)
υ,λ(ξ)

ωυ

υ!
=

2(log(1 + log(1 + λω)
1
λ ))r

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ξ

=
2ωr

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ξ
(
log(1 + log(1 + λω)

λω

)r
=

∞∑
υ=0

CG
(r)
υ,λ(ξ)

ωυ

υ!

∞∑
σ=0

D(r)
σ,λ

ωσ

σ!

=
∞∑
υ=0

(
υ∑

σ=0

(
υ

σ

)
CG

(r)
υ−σ,λ(ξ)D

(r)
σ,λ

)
ωυ

υ!
. (2.12)

Therefore, by (2.1) and (2.12), we obtain the result.

Theorem 2.6. For υ ≥ 0, we have

A(r)
υ (ξ) =

k∑
l=0

l∑
σ=0

CG
(r)
σ,λ(ξ)λ

l−σS2(l, σ)S2(υ, l). (2.13)

Proof. Replacing ω by eω − 1 in (2.4) and using equations (1.1), we get

2ωr

eω + 1
eξω =

∞∑
l=0

l∑
σ=0

CG
(r)
σ,λ(ξ)λ

l−σS2(l, σ)
1

l!
(eω − 1)l

2ωr

eω + 1
eξω =

∞∑
υ=0

k∑
l=0

l∑
σ=0

CG
(r)
σ,λ(ξ)λ

l−σS2(l, σ)S2(υ, l)
ωυ

υ!
. (2.14)

By (2.14), we get the result.

Theorem 2.7. For υ ≥ 0, we have

CG(r)
υ (ξ) =

υ∑
l=0

l∑
σ=0

CG
(r)
σ,λ(ξ)S1(l, σ)λ

υ−σS2(υ, l). (2.15)
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Proof. Replacing ω by 1
λ
(eλω − 1) in (2.6), we get

2(log(1 + ω))r

2 + ω
(1 + ω)ξ =

∞∑
l=0

l∑
σ=0

CG
(r)
σ,λ(ξ)S1(l, σ)λ

l−σλ−l
1

l!
(eλω − 1)l

=
∞∑
l=0

l∑
σ=0

CG
(r)
σ,λ(ξ)S1(l, σ)λ

l−σλ−l
∞∑
υ=l

S2(υ, l)λ
υω

υ

υ!

=
∞∑
υ=0

(
υ∑
l=0

l∑
σ=0

CG
(r)
σ,λ(ξ)S1(l,m)λυ−σS2(υ, l)

)
ωυ

υ!
. (2.16)

Therefore, by (2.2) and (2.16), we get the result.

Theorem 2.8. For υ ≥ 0, we have

CG
(r)
υ,λ(ξ) =

υ∑
σ=0

(
υ

σ

)
CG

∗(r)
υ−σ,λ,2(ξ)d

(r)
σ λσ. (2.17)

Proof. From (1.4) and (2.1), we have

∞∑
υ=0

CG
(r)
υ,λ(ξ)

ωυ

υ!
=

2(log(1 + log(1 + λω)
1
λ ))r

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ξ

=
2(log(1 + λω)

1
λ )r

2 + log(1 + λω)
1
λ

(1 + log(1 + λω)
1
λ )ξ

(
log(1 + log(1 + λω)

1
λ )

log(1 + λω)
1
λ

)r

=
∞∑
υ=0

CG
∗(r)
υ,λ,2(ξ)

ωυ

υ!

∞∑
σ=0

d(r)σ λσ
ωσ

σ!

=
∞∑
υ=0

(
υ∑

σ=0

(
υ

σ

)
CG

∗(r)
υ−σ,λ,2(ξ)d

(r)
σ λσ

)
ωυ

υ!
. (2.18)

Therefore, by (2.18), we obtain the result.
Here, we now consider the generalized higher-order degenerate Changhee-Genocchi

polynomials by the following definition.
Let α ∈ N. We consider the generalized higher-order degenerate Changhee-

Genocchi polynomials of the second kind given by the following generating function

(log(1 + log(1 + λω)
1
λ ))r

(
2

2 + log(1 + λω)
1
λ

)α
(1 + log(1 + λω)

1
λ )ξ =

∞∑
υ=0

CG
(α,r)
υ,λ (ξ)

ωυ

υ!
.

(2.19)
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When ξ = 0, CG
(α,r)
υ,λ = CG

(α,r)
υ,λ (0) are called the generalized higher-order de-

generate Changhee-Genocchi numbers of the second kind.
It is worth noting that

lim
λ→0

CG
(α,r)
υ,λ (ξ) = CG(α,r)

υ (ξ) (υ ≥ 0),

are called the generalized higher-order Changhee-Genocchi polynomials.

Theorem 2.9. For υ ≥ 0, we have

CG
(α,r)
υ+r,λ(ξ) =

1

(υ + r)r

υ∑
σ=0

(
υ

σ

)
D(r)
σ,λCh

(α)
υ−σ,λ(ξ). (2.20)

Proof. From (1.6), (1.14) and (2.19), we note that

∞∑
υ=0

CG
(α,r)
υ,λ,2(ξ)

ωυ

υ!
=

(
log(1 + log(1 + λω))

ω

)r( 2

2 + log(1 + λω)
1
λ

)α
(1 + log(1 + λω)

1
λ )ξ

=

(
∞∑
σ=0

D(r)
σ,λ

ωσ

σ!

)(
∞∑
υ=0

Ch
(α)
υ,λ(ξ)

ωυ

υ!

)

=
∞∑
υ=0

(
υ∑

σ=0

(
υ

σ

)
D(r)
σ,λCh

(α)
υ−σ,λ(ξ)

)
ωυ

υ!
. (2.21)

Other hand, we have

∞∑
υ=0

CG
(α,r)
υ,λ (ξ)

ωυ−r

υ!
=

∞∑
υ=0

CG
(α,r)
υ+r,λ(ξ)(υ + r)r

ωυ

υ!
. (2.22)

Therefore, by (2.21) and (2.22), we obtain the result.

Theorem 2.10. For α, β ∈ N, with α > β and υ ≥ 0, we have

CG
(α,r)
υ,λ (ξ) =

υ∑
l=0

(
υ

l

)
CG

(α−β,r)
l,λ Ch

(β)
υ−l,λ(ξ). (2.23)

Proof. By (2.19), we see that

(log(1 + log(1 + λω)
1
λ ))r

(
2

2 + log(1 + λω)
1
λ

)α

(1 + log(1 + λω)
1
λ )ξ
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= (log(1+log(1+λω)
1
λ ))r

(
2

2 + log(1 + λω)
1
λ

)α−β (
2

2 + log(1 + λω)
1
λ

)β
(1+log(1+λω)

1
λ )ξ

=

(
∞∑
l=0

CG
(α−β,r)
l,λ

ωl

l!

)(
∞∑
σ=0

Ch
(β)
σ,λ(ξ)

ωσ

σ!

)

=
∞∑
υ=0

(
υ∑
l=0

(
υ

l

)
CG

(α−β,r)
l,λ Ch

(β)
n−l,λ(ξ)

)
ωυ

υ!
. (2.24)

Therefore, by (2.24), we get the result.

Theorem 2.11. For υ ≥ 0, we have

CG
(α,r)
υ,λ (ξ + η) =

υ∑
k=0

k∑
σ=0

(
υ

k

)
CG

(α,r)
υ−k,λ(ξ)(η)σλ

k−σS1(k, σ). (2.25)

Proof. Now, we observe that

∞∑
υ=0

CG
(α,r)
υ,λ (ξ+η)

ωυ

υ!
= (log(1+log(1+λω)

1
λ ))r

(
2

2 + log(1 + λω)
1
λ

)α
(1+log(1+λω)

1
λ )ξ+η

=

(
∞∑
l=0

CG
(α,r)
l,λ (ξ)

ωl

l!

)(
∞∑
σ=0

(η)σλ
−σ (log(1 + λω))σ

σ!

)

=

(
∞∑
υ=0

CG
(α,r)
υ,λ (ξ)

ωυ

υ!

)(
∞∑
k=0

k∑
σ=0

(η)σλ
k−σS1(k, σ)

ωk

k!

)

=
∞∑
υ=0

(
υ∑
k=0

k∑
σ=0

(
υ

k

)
CG

(α,r)
υ−k,λ(ξ)(η)σλ

k−σS1(k, σ)

)
ωυ

υ!
. (2.26)

Equating the coefficients of ωυ on both sides, we get the result.

3. Conclusion
In the present paper, we have introduced generalized degenerate Changhee-

Genocchi polynomials and analyzed some properties and relations by using the
generating function. Also, we have acquired several properties and formulas cov-
ering addition formulas, recurrence relations, implicit summation formulas, and
relations with the earlier polynomials in the literature. Moreover, we have de-
rived the generalized higher-order degenerate Changhee-Genocchi polynomials of
the second kind and constructed relations between some special polynomials and
numbers. In addition, advancing the purpose of this article, we will proceed with
this idea in our next research studies in several directions.



Generalized Degenerate Changhee-Genocchi Numbers and Polynomials 43

References

[1] Alatawi, M. S., Khan, W. A., Kizilates, C., Ryoo, C. S., Some properties
of generalized Apostol-type Frobenius-Euler-Fibonacci polynomials, Mathe-
matics, 12, 800 (2024), 1-15.

[2] Alatawi, M. S., Khan, W. A., New type of degenerate Changhee-Genocchi
polynomials, Axioms, 11(355) (2022), 1-11.
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[6] Frontczak, R., Tomovski, Ẑ, Generalized Euler-Genocchi polynomials and
Lucas numbers, Integers, 19 (2019), 1-17.

[7] Goubi, M., On a generalized family of Euler-Genocchi polynomials, Integers,
21 (2021), Article Id A48, 13pp.

[8] Khan, W. A., Alatawi, M. S., A note on modified degenerate Changhee-
Genocchi polynomials of the second kind, Symmetry, 15 (2023), 136.

[9] Khan, W. A., Maneria, N., Iqbal, A., Miandad, M. J., Some explicit formulas
for Changhee-Genocchi polynomials and numbers, Submitted.

[10] Khan, W. A., Generalized modified Changhee-Genocchi polynomials and
numbers, Submitted.

[11] Khan, W. A., Duran, U., Younis, J., Iqbal, A., The higher-order type Daehee
polynomials associated with p-adic integrals on Zp, Applied Mathematics in
Science and Engineering, 30(1) (2022), 573-582.

[12] Khan, W. A., Younis, J., Duran, U., Ryoo, C. S., On some extensions
for degenerate Frobenius-Euler-Genocchi polynomials with applications in
computer modeling, Applied Mathematics in Science and Engineering, 30(1)
(2024), 573-582.



44 South East Asian J. of Mathematics and Mathematical Sciences

[13] Kim, B. M., Jang, L-. C., Kim, W., Kwon, H. I., Degenerate Changhee-
Genocchi numbers and polynomials, J. Ineq. Appl., 294 (2017), 1-10.

[14] Kim, D. S., Kim, T., Higher-order Bernoulli and poly-Bernoulli mixed type
polynomials, Georgian Math. J., 22 (2015), 265-272.

[15] Kim, D. S., Kim, T., Seo, J., A note on Changhee polynomials and numbers,
Adv. Stud. Theor. Phys., 7(1) (2013), 993-1003.

[16] Khan, W. A., Alatawi, M. S., Analytical properties of degenerate Genoc-
chi polynomials the second kind and some of their applications, Symmetry,
14(1500) (2022), 1-15.

[17] Kwon, H-. I., Kim, T., Park, J. W., A note on degenerate Changhee-Genocchi
polynomials and numbers, Global J. Pure Appl. Mat., 12(5) (2016), 4057-
4064.

[18] Kim, B. -M., Jeong, J., Rim, S. -H., Some explicit identities on Changhee-
Genocchi polynomials and numbers, Adv. Differ. Equ., 2016, 202 (2016),
1-12.

[19] Kim, Y., Kwon, J., Sohn, G., and Lee, J. G., Some identities of the par-
tially degenerate Changhee-Genocchi polynomials and numbers, Adv. Stud.
Contemp. Math., 29(4) (2019), 537-550.

[20] Kim, D. S., Kim, T., Daehee numbers and polynomials, Appl. Math. Sci.,
120(7) (2013), 5969-5976.

[21] Kim, T., Kim, D. S., Seo, J. J., Kwon, H. I., Differential equations associated
with λ-Changhee polynomials, J. Nonlinear Sci. Appl., 9 (2016), 3098-3111.

[22] Khan, W. A., Kamarujjama, M., A note on type 2 degenerate Daehee poly-
nomials and numbers of the second kind, South East Asian Journal of Math-
ematics and Mathematical Sciences, 18(1) (2022), 11-26.

[23] Khan, W. A., Kamarujjama, M., A note on type 2 degenerate multi poly-
Bernoulli polynomials of the second kind, Proceedings of the Jangjeon Math-
ematical Society, 25(1) (2022), 59-68.

[24] Khan, W. A., Kamarujjama, M., Some identities on type 2 degenerate Daehee
polynomials and numbers, Indian Journal of Mathematics, 63(3) (2021), 433-
447.



Generalized Degenerate Changhee-Genocchi Numbers and Polynomials 45

[25] Khan, W. A., Alatawi, M. S., Duran, U., Applications, and properties of bi-
variate Bell-based Frobenius-type Eulerian polynomials, Journal of Function
Spaces, Volume 2023, (2023), Article ID 5205867, 10 pages.

[26] Kim, T., Kim, D. S., A note on type 2 Changhee and Daehee polynomials,
Rev. R. Acad. Cienc. Exactas Fs. Nat. Ser. A Mat. RACSAM, 113, No. 3
(2019), 2783-2791.

[27] Kim, T., Kim, D. S., Differential equations associated with degenerate Changhee
numbers of the second kind, Rev. R. Acad. Cienc. Exactas Fs. Nat. Ser. A
Mat. RACSAM, 113, No. 3 (2019), 1785-1793.

[28] Kim, T., Kim, D. S., Seo, J. -J.m Kwon, H. -I., Differential equations associ-
ated with λ-Changhee polynomials, J. Nonlinear Sci. Appl., 9, No. 5 (2016),
3098-3111.

[29] Kim, T., Kim, D. S., A note on nonlinear Changhee differential equations,
Russ. J. Math. Phys., 23, No. 1 (2016), 88-92.

[30] Kim, D. S., Kim, T. K., Normal ordering associated with λ-Whitney numbers
of the first kind in λ-shift algebra, Russ. J. Math. Phys., 30, No. 3 (2023),
310-319.

[31] Kim, T. K., Kim, D. S., Some identities involving degenerate Stirling numbers
associated with several degenerate polynomials and numbers, Russ. J. Math.
Phys., 30, No. 1 (2023), 62-75.

[32] Kim, T., Kim, D. S., Some identities on degenerate r-Stirling numbers via
boson operators, Russ. J. Math. Phys., 29, No. 4 (2022), 508-517.

[33] Kim, T., Kim, D. S., Combinatorial identities involving degenerate harmonic
and hyperharmonic numbers, Adv. in Appl. Math., 148 (2023), Paper No.
102535, 15 pp.

[34] Kim, T., Kim, D. S., Kim, H. K., Normal ordering associated with λ-Stirling
numbers in λ-shift algebra, Demonstr. Math., 56, No. 1 (2023), Paper No.
20220250, 10 pp.



46 South East Asian J. of Mathematics and Mathematical Sciences

Th
is
pa
ge
in
te
nt
io
na
lly
lef
t b
la
nk
.


