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Abstract. This paper introduces a novel variation of poly-Genocchi polynomials by combining
elements from the modified degenerate polyexponential function, Hermite-Based Apostol-Genocchi
polynomials, and Frobenius polynomials. These newly formulated polynomials, termed as the
degenerate Hermite-Based Apostol-Frobenius-type poly-Genocchi polynomials with parameters a,
b, and ¢, are explored to derive various identities and formulas. These include recurrence relations,
explicit formulas, and specific differential identities. Furthermore, the paper establishes connections
between these polynomials and degenerate Stirling numbers of the first and second kind, higher-
order degenerate Bernoulli polynomials, and higher-order degenerate Frobenius-Euler polynomials.
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1. Introduction

The theory of special polynomials is vibrant area of modern mathematics, owing to
its fundamental role in number theory, combinatorics, mathematical analysis, and math-
ematical physics. Among these, the Bernoulli, Euler, and Genocchi polynomials occupy a
central place due to their deep connections with zeta functions, generating functions, and
summation formulas [1-6]. Classical Genocchi numbers G,, are defined by the generating
function:
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Several results involving these numbers, such as recurrence formulas and identities, can
be found in [7-9].

Through multiplication with exponential functions, various generalizations of the Genoc-
chi numbers have been constructed, including:
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where the case A = 1 retrieves the classical forms. The first two of these have been
extensively studied, with asymptotic approximations and Fourier expansions discussed in

[10-14].
Further generalization has been achieved by introducing the Frobenius-Genocchi poly-
nomials, defined as:

ZGF x;u) _ (- u)text, (6)

et —u
as considered in [15-23].

Another prominent line of generalization involves the use of the polylogarithm function
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When applied to Genocchi polynomials, this yields the poly-Genocchi polynomials:
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as studied in [24-26]. When k = 1, these reduce to the classical Genocchi polynomials in
(2).

Generalized versions with parameters a, b, and ¢ were introduced by Kurt in [27],
yielding:
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2Liy(1 — (ab)~2 () "
P ZG7 $abcn!. (10)

These forms provide a unifying framework for further generalization. When x = 0, (7)
simplifies to:

2Lik(1 —et) = T
2 e A GF) = 11
et+1 Z n! (11)
where G,(lk) are the poly-Genocchi numbers.

By extending these forms further through multi-polylogarithms and Hermite struc-
tures, Corcino et al. [28, 29] introduced the polynomials:
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which encapsulate multiple layers of generalization, including Apostol-type, Frobenius-
type, and polylogarithmic components.

Degeneracy offers yet another lens of generalization. The degenerate exponential func-
tion introduced by Carlitz [6, 30] is given by:
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K0 = (1420 = 3 @y (13

n=0

where (), denotes the degenerate falling factorial. This function is central to construct-
ing degenerate versions of classical polynomials. It can easily be seen that

V() = (14 M)A = (14 Ag) @+
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and

%ei{(t) — log(1 4+ M)/ el (1), (15)

The degenerate Bernoulli polynomials B, x(«) and degenerate Euler polynomials &, ()
were defined by Carlitz [30] by means of the following generating functions
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Parallel to these, Lim [31] defined the degenerate Genocchi polynomials as follows

2t 2t
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Kim and Kim [32] introduced the degenerate Frobenius-Euler polynomials as coefficients
of the following generating function

1_7“ th !’u (17)

6)\(

and Kim et al. [33] derived formulas that express any polynomial in terms of hy, x(z|u). In
their separate paper, Kim and Kim [34] defined the generalized degenerate Euler-Genocchi

polynomials, denoted by Ag))\(w), as coefficients of the following generating function

2", N
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which reduce to the degenerate Genocchi polynomials in (26) when r = 1. That is,
1
AN (@) = Gual@).

The growing literature on degenerate versions includes significant contributions from
Kim and collaborators [35-42], who explored degenerate Bernoulli, Euler, and Genocchi-
type polynomials using probabilistic and algebraic techniques.

The degenerate Stirling numbers of the first and second kind, denoted by S ,(n, k)
and Sy ,(n, k), were defined in ([43-45])

log,(1+t))
(ng— = ZSLP n, k (ep 2527[, n, k‘ (18)

where
log,(e,(t)) = ep(log,(t)) =t. (19)
When p — 0,

lim Sy ,(n, k) = Si(n, k), lim Sy ,(n, k) = Sa(n, k)

p—0 p—0

where Si(n, k) and Sa(n, k) are the classical Stirling numbers of the first and second kind.
Also, the degenerate Bernoulli polynomials of the second kind are defined by
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The degenerate Stirling numbers of the second kind appeared in the probability distribu-
tion of the random variable given as the sum of a finite number of random variables with
degenerate zero-truncated Poisson distributions and a random variable with degenerate
Poisson distribution, all having the same parameter (see [45]).

The polyexponential functions are defined by the following generating functions [43, 46—
48]

n

Eiy(z) = > m keZ. (21)

For k = 1, Eij(x) = e® — 1. The modified degenerate polyexponential function are given
by ([43, 46-48])
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The degenerate poly-Euler polynomials were defined in [49] by means of the following
generating function

B xT — Z 2
1 o= e (26)

where k € Z.

Building upon these foundations, this paper introduces a novel variant of poly-Genocchi
polynomials, created by integrating concepts from the modified degenerate polyexponential
function, Apostol-Genocchi polynomials, and Frobenius polynomials. Termed as the type
2 degenerate hermite-based Apostol-Frobenius-type poly-Genocchi polynomials of higher
order with parameters a and b, special cases of these polynomials are outlined, along
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with several identities showcasing their relations with various Genocchi-type polynomi-
als. Additionally, connections of these degenerate Apostol-Frobenius-type poly-Genocchi
polynomials with degenerate Stirling numbers of the first and second kind, higher-order de-
generate Bernoulli polynomials, and higher-order degenerate Frobenius-Euler polynomials
are discussed.

Furthermore, this paper establishes significant links between the new polynomials and
several well-studied degenerate sequences, including the degenerate Stirling numbers of the
first and second kinds, higher-order degenerate Bernoulli polynomials [35, 36, 38, 41], and
higher-order degenerate Frobenius-Euler polynomials [37]. These interrelations highlight
the rich algebraic structure of the new family and position them within the expanding
domain of probabilistic and degenerate special functions [39, 40, 42].

Finally, notable applications of Genocchi and poly-Genocchi polynomials include:
(i) Estimating the number of finite languages accepted by finite automata [50];

(ii) Deriving wavelet-based numerical solutions to fractional Rosenau-Hyman equations

[51];

(iii) Solving fractional differential equations through operational matrix methods using
poly-Genocchi polynomials [52].

2. Definition and Some Explicit Formulas

Similar to the definition of degenerate poly-Euler polynomials outlined in (26), we can
establish the desired variation of Apostol-type poly-Genocchi polynomials by introducing
the parameter u to encompass the concept of Frobenius polynomials, along with the pa-
rameters a and b as well as the degenerate exponential polynomials e (t?). The following
presents the formal definition of these desired polynomials.

Definition 2.1. The type 2 degenerate Hermite-based Apostol-Frobenius-type poly-Genocchi
polynomials of higher order with parameters a and b, denoted by ék’a)(:v, Yi A\, p, Uy a, b),

are defined as coefficients of the following generating function:
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where [t| < %. When a =1, (27) yields
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n=0

where @(ﬁ) (z,y; A\, p,u,a,b) = @(f’l) (z,y; A\, p, u, a, b) denotes the degenerate Hermite-based
Apostol-Frobenius-type poly-Genocchi polynomials with parameters a and b.



R. B. Corcino, C. B. Corcino / Eur. J. Pure Appl. Math, 18 (3) (2025), 6167
Now, if x = (1 — u)tInab, then (25) yields
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we have
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Note that the right-hand side of the preceding equation has no constant term. Hence,
when m = 0, Q(()k) (x,y; A\, p,u,a,b) = 0. Moreover,

0 1 (k) m—1
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By comparing the coefficients of i, we obtain the following explicit formula:
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Furthermore, using the arithmetic-geometric series formula in [53, p.245], we can write
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where Ay, (u) is the Eulerian polynomial

= i A(n, k)u® (30)

k=0



R. B. Corcino, C. B. Corcino / Eur. J. Pure Appl. Math, 18 (3) (2025), 6167 10 of 20

with A(n, k), the Eulerian number, satisfying

An,k)=(n—k+1)An—1,k—1) + kA(n — 1,k).

m m—l 1+ m—Il—i
m m — 1 \
= Z ¢ Z ( l > < 'L >Bm1,m2,...,mk_1(l,p _ 1)144”_1_‘7 <u>

() () () () e s

To state formally this result, we have the following theorem.

Theorem 2.2. The type 2 degenerate Hermite-based Apostol-Frobenius-type poly-Genocchi
polynomials with parameters a and b are equal to

EEEE (O ot ()

(2

where G\ék’a) (z,y; X, p,u,a,b) = 0, Ay, (u) is the Eulerian polynomial and By, mo....my_, (4, p—
1) satisfies (29).

Now, let us extend the explicit formula to higher order degenerate Apostol-Frobenius-
type poly-Genocchi polynomials with parameters a and b. First, we have to find the
expansion of the following function:

Eiy, p(log,(1 + (1 — u)tInab))
Abt — ua~?

=t Z Z Z % <’,;,L> Bml,mz,...,mk,l(j, p— 1) (%)n (—TLlOg ab)m—j 4m
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Raising this to power « gives

(Ei/ap(logp(l +(1—u)thn ab)))a
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Y| sz,< Y Businsmecs o=
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Note that, when 0 <m < a — 1, gA,S’i’C“) (z,y; A, p,u,a,b) = 0. Now, we can further rewrite
the preceding equation as follows:

m;agy(rlffa(m y7)‘7pa u7a7b)(lj_na

Elkp(logp(1+(1—utlnab 1)y (12
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Comparing the coefficients of % and using the arithmetic-geometric formula yield the

following explicit formula.

Theorem 2.3. The type 2 degenerate Hermite-based Apostol-Frobenius-type poly-Genocchi
polynomials of higher order with parameters a and b are equal to

1 S(k,o
g(k7 )

(m+oz)a m+a(x7y7 )pau)a7 )
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S5 () (e

e} k;

<y 1)

ki+kz+..+ka=m—qi=1 | j=0

. u\ (—logab)ki—J
Bml,m27...,mk_1 (.]7/) - 1)Ak1—j (X) Eg)kﬁ)]‘i’l} .

u
A

where @(ff’a) (z,y; A\, pyu,a,b) =0 form =0,1,...,a—1, A,(u) is the Eulerian polynomial
defined in (30) and By, my,...mp_, (4, p — 1) satisfies (29).

Remark 2.4. It can easily be seen that, when o = 1, the explicit formula in Theorem 2.3
reduces to that in Theorem 2.2.

3. Relation With Some Genocchi-type Polynomials

By giving special values to the parameters involved, @(Lk’a) (z,y; A\, p, u, a,b) reduces to
some interesting Genocchi-type polynomials.

(i) Using (23), when k =1, (27) yields

> e tn 1—w)tlnab\“ ,
S0 pman’ = (Gt ) awae. 6
n=0

where the polynomials QAfla)(:U,y;)\,p, u,a,b) = @(ll’a) (z; A, p,u,a,b) are called the
degenerate Hermite-based Apostol-Frobenius-type Genocchi polynomials of higher
order with parameters a, b and ¢. When a = 1, (31) yields

o0

. " (1—wu)tlnab
E (1) Y ) —
n:(] gn (xayv 7p7 'U/, a’? )n' )\bt

e (ten(t?), (32)

where the polynomials @(Ll) (z,y; \, p,u,a,b) are called the degenerate Hermite-based
Apostol-Frobenius-type Genocchi polynomials with parameters a and b.

(ii) When = =y = 0, equation (27) reduces to

i O o b)t” (Eiw(logp(l + (1 — u)tlnab)))a (33)

bt — ya~t

the type 2 degenerate Apostol-Frobenius-type poly-Genocchi numbers with param-
eters a and b.



R. B. Corcino, C. B. Corcino / Eur. J. Pure Appl. Math, 18 (3) (2025), 6167 13 of 20

(ili) When a = 1,b = e, (27) will reduce to

ig(k Doy hpr >tn _ (Eiw(logp(l +(1— u)t))>‘”€§(t>€%(t2)7 (34)

et —u
n=0

and call g(’“ a)(x,y;/\,p, u), the type 2 degenerate Apostol-Frobenius-type poly-
Genocchi polynomials of higher order. When z = y = 0, we get

Zg’m (A, p. ) n (Elk”(log”(H(l_u))) , (35)

et —u

the type 2 degenerate Apostol-Frobenius-type Genocchi numbers of higher order.

(iv) When p — 0, equation (27) reduces to

o) tn Eig 0(logy(1 + (1 —u)tlnab))\* ,
Zg R s vier= G

s ha) " Eip(log(1+ (1 —u)tlnab))\“ .\
nzog( (l’ yvA u,a, b)j A\t — ua—t e v ) (36)

where the polynomials g( ) (z,y; A\, u,a,b) are the type 2 Hermite-based Apostol-
Frobenius-type poly-Genocchi polynomials of higher order with parameters a, b and
¢ with ¢ = e in [29)].

(v) When A =1, (34) gives

(37)

n <E1kp(logp(1 +(1—u)t )))a Tyt

el —u

Zg’m :cy,u,l,e>

n=0

which is the higher order version of equation (8) and are called the higher order type
2 Hermite-based poly-Genocchi polynomials. We may use Qr(bk’a) (z;u) to denote
G (w1, ).

(vi) When k=1, a=1 and b = e, (36) gives

Z g (1 a) I‘ LY by u) " ((1 — u)t> ert+yt2’ (38)

r_
= et —u

and when A = 1, (38) gives
t" 1—u)t\”
ng (z y,lyu)ﬁ <( 7 v > et
et —u

where éﬁl’a)(x,y;)\,u) = @(La)(:z:,y;)\,u) and @(Ll’a)(x;l,u) =g )(l‘ u) are called
the degenerate Hermite-based Apostol-Frobenius-type Genocchl polynomials and
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Hermite-based Frobenius-Genocchi polynomials of higher order in (5) and (3), re-
spectively. Furthermore, when o = 1, we have

[e¢) N n 1—
S Gals A u) - = Lt e, (39)

et —u

and

o0
~ " (1—u)t
> Gl yiu)— = U oty
mn:

et —u

where gAn(a:; A, u) and Gy (z;u) are called the Hermite-based Apostol-Frobenius-type
Genocchi polynomials and Hermite-based Frobenius-Genocchi polynomials

Now, let us consider some some relations of @(@k,a) (z,y; A\, p, u, a, b) with other Genocchi-

type polynomials. First is to establish a kind of addition formula for @S’“’“) (z,y; A, p,u,a,b)
expressing them as polynomials in z.

Theorem 3.1. The type 2 degenerate Hermite-based Apostol-Frobenius-type poly-Genocchi
polynomials of higher order with parameters a and b satisfy the relation

G (2, y; A, p, u, a,b)

— Z Z <:1)m' pmfég,(l]iiz()\,p,u,a, b) <mp—j) (;’) (40)

m=0 j=0 2

Moreover, the expression of @(lk’a) (z,y; A, p,u,a,b) as polynomial in x and y is given by

G (@, A, p,u, a,b) ZZgn’z?L A, p,u,a,b)ay (41)
1=0 (=0

where

(ki) b — "o ny ml
Gniw(A o a,b) =) JZ_; <m>(m—j)!(j/2)!

m=t
Jj is even

X G Ny, a, by (m — i — )i, /2,1).

Proof. Using (33), we can write (27) as follows:

e’} N n
Z gT(lk,Oz) (3'}, )\7 p,u,a, b)j
n

n=0
([ Eig,(log, (14 (1 —u)tnab))\* |
B Abt — ua~—t €
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(T;)gka/\p,uab ) Z an (23)(2) g
Z:: Z() 59 (X, p,u, 0, b) Zmu (jﬁ_j)@) "

Comparing the coefficients of %n, yields (46)

15 of 20

. To prove (41), we first recall that the r-
Whitney numbers of the first kind, denoted by wy, r(n, k) were defined by Mez6 [54] by

means of the following horizontal generating function:

n

m™ (), = Z Wiy (1, 5) (M + 1), (42)
=0

where (z), = z(x—1)(z —2)...(x —n+1). Replacing x with z/m and letting r = 0 yield

(@)n,m = Z Wi (n, j)z’
5=0

where Wy, (n,j) = wmo(n,j), a certain of generalization of Stirling numbers of the first

kind, i.e. Si(n,j) = wp(n, 7). Using (42), equation (46) can further be written as polyno-
mial in =

G (2, y; A, p, u, a,b)

:mz::o Z (;)(m'g< o)

G o m A Pt @ D)@y W2 (43)

J is even

=0

7

(T)m—jip( 3/2,/): <pr m— j,i) > <pr 7/2,4) ) (44)

@p(m = i = Dwy(j/2, '™y, (45)

n " n m!
=2 2 (m)( G onm (e
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ua n m! a
> () SO sman

n % n m n m S ha
9D BID DI () P e

1=0 [=0 m=¢ J=0
Jj is even

X Wy(m — j,i — DW,y(j/2, 1)y

Q\T(Lk,a)(q;7y;)\,p7u,ab Zzgmlw)\p,u@b) i—l l

1=0 [=0

with coefficients

S Y Y W [

J 'LS even
x GO (N pouy a, b)W,(m — j,i — Dy /2,1)
the convolution of G4"® (/\ p,u,a,b) and w,(n, k).
The next result is a kind of addition formula for g(’“ 2 (z; A\, p,u,a,b).

Theorem 3.2. The type 2 degenerate Hermite-based Apostol-Frobenius-type poly-Genocchi
polynomials of higher order with parameters a and b satisfy the relation

Q\T(lha)(xl + 2,1 + Y2, )\7/)’ u, a, b)
n

n—q A(kza)
n—q)!Gg" (x1,y13 A\, pyu, @, b
= Z )'Ga LIy )($2)nfq,p(y2)j/2,p' (46)
q=0 Jj=0

(n—q—7)1(j/2)!

J is even

Proof. We can write (27) as follows:

n

S
~ t
Zgnk )(xl+$2>y1+y2§)\7p7uvaab)m

y1t+y2 (42
bt — ua—t ) (t)e (t9)

(Eik,paogp(l +(1—u)tln ab)))“ ——
e
D
(Eik’p(logp(l +(1- u)tlnab)))a . -
e
)

Aot — yat

(e o]

m 00 n ) ) Y2 n
A (ko n—2 3 t
G i A po.a, b ) SN DI g.)(g) -

n=0
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n=0 \ ¢=0 j=

n_n- 9

q . Y2
(n— q)!pn-q—%< / ) (’?)ggkvawxl,yl;xp,u,a,b)
0

n
n—q—j : n!

Comparing the coefficients of %n, completes the proof of the theorem.

Acknowledgements

The authors are grateful to Cebu Normal University (CNU) for funding this research
project through its Research Institute for Computational Mathematics and Physics (RICMP).

References

[1] M. Abramowitz and I. A. Stegun. Handbook of Mathematical Functions. Dover, New
York, 1970.

[2] T. Agoh. Convolution identities for bernoulli and genocchi polynomials. FElectronic
Journal of Combinatorics, 21:P1.65, 2014.

[3] S. Araci, M. Acikgoz, H. Jolany, and J. J. Seo. A unified generating function of the g¢-
genocchi polynomials with their interpolation functions. Proceedings of the Jangjeon
Mathematical Society, 15(20):227-233, 2012.

[4] S. Araci. Novel identities for g-genocchi numbers and polynomials. Journal of Func-
tion Spaces and Applications, 2012:214961, 2012.

[5] S. Araci, E. Sen, and M. Acikgoz. Some new formulae for genocchi numbers and poly-
nomials involving bernoulli and euler polynomials. International Journal of Mathe-
matics and Mathematical Sciences, page 760613, 2014.

[6] L. Carlitz. A note on bernoulli and euler polynomials of the second kind. Scripta
Mathematica, 25:323-330K., 1961.

[7] S. Araci. Novel identities involving genocchi numbers and polynomials arising from
application of umbral calculus. Applied Mathematics and Computation, 233:599-607,
2014.

[8] S. Araci, M. Acikgoz, and E. Sen. Some new formulae for genocchi numbers and poly-
nomials involving bernoulli and euler polynomials. International Journal of Mathe-
matics and Mathematical Sciences, page 760613, 2014.

[9] S. Hu, D. Kim, and M. S. Kim. New identities involving bernoulli, euler and genocchi
numbers. Advances in Difference Equations, page 74, 2013.

[10] C. Corcino and R. Corcino. Approximations of genocchi polynomials of complex
order. Asian-European Journal of Mathematics, 14(5):2150083, 2021.

[11] C. Corcino and R. Corcino. Asymptotics of genocchi polynomials and higher order
genocchi polynomials using residues. Africa Matematika, 31:781-792, 2020.

[12] C. Corcino. Asymptotic approximations of apostol-genocchi numbers and polynomi-
als. Furopean Journal of Pure and Applied Mathematics, 14(3):666—684, 2021.

[13] C. Corcino and R. Corcino. Fourier expansions for higher-order apostol-genocchi,



R. B. Corcino, C. B. Corcino / Eur. J. Pure Appl. Math, 18 (3) (2025), 6167 18 of 20

[14]
[15]

[16]

[18]

[19]

[30]

[31]

apostol-bernoulli and apostol-euler polynomials. Advances in Difference Equations,
page 346, 2020.

A. F. Horadam. Genocchi Polynomials. Springer, Dordrecht, 1991.

S. Araci, E. Sen, and M. Acikgoz. Theorems on genocchi polynomials of higher order
arising from genocchi basis. Taiwanese Journal of Mathematics, 18(2):473-482, 2014.
S. Araci, W. A. Khan, M. Acikgoz, C. Ozel, and P. Kumam. A new generalization of
apostol type hermite-genocchi polynomials and its applications. SpringerPlus, 5:860,
2016.

A. Bayad and T. Kim. Identities for apostol-type frobenius—euler polynomials result-
ing from the study of a nonlinear operator. Russian Journal of Mathematical Physics,
23:164-171, 2016.

Y. He, S. Araci, H. M. Srivastava, and M. Acikgoz. Some new identities for the
apostol-bernoulli polynomials and the apostol-genocchi polynomials. Applied Mathe-
matics and Computation, 262:31-41, 2015.

Y. He. Some new results on products of the apostol-genocchi polynomials. Journal
of Computational Analysis and Applications, 22(4):591-600, 2017.

D. S. Kim, D. V. Dolgy, T. Kim, and S. H. Rim. Some formula for the product of two
bernoulli and euler polynomials. Abstract and Applied Analysis, page 784307, 2012.
T. Kim, S. H. Rim, D. V. Dolgy, and S. H. Lee. Some identities of genocchi polyno-
mials arising from genocchi basis. Journal of Inequalities and Applications, page 43,
2013.

T. Kim. Some identities for the bernoulli, the euler and the genocchi numbers and
polynomials. Advanced Studies in Contemporary Mathematics, 20(1):23-28, 2010.
B. Y. Yasar and M. A. Ozarslan. Frobenius-euler and frobenius-genocchi polynomials
and their differential equations. New Trends in Mathematical Sciences, 3(2):172-180,
2015.

T. Kim, Y. S. Jang, and J. J. Seo. A note on poly-genocchi numbers and polynomials.
Applied Mathematical Sciences, 8:4775-4781, 2014.

B. Kurt. Identities and relation on the poly-genocchi polynomials with a g-parameter.
Journal of Inequalities and Special Functions, 9:1-8, 2018.

C. S. Ryoo and W. A. Khan. On two bivariate kinds of poly-bernoulli and poly-
genocchi polynomials. Mathematics, 8:417, 2020.

B. Kurt. Some identities for the generalized poly-genocchi polynomials with the
parameters a, b and c. Journal of Mathematical Analysis, 8(1):156-163, 2017.

R. Corcino, M. Laurente, and M. A. R. P. Vega. On multi poly-genocchi polynomials
with parameters a, b and c. FEuropean Journal of Pure and Applied Mathematics,
13(3):444-458, 2020.

R. Corcino and C. Corcino. Higher order apostol-frobenius-type poly-genocchi poly-
nomials with parameters a, b and c. Journal of Inequalities and Special Functions,
12(3):54-72, 2021.

L. Carlitz. Degenerate stirling, bernoulli and eulerian numbers. Utilitas Mathematica,
15:51-88, 1979.

D. Lim. Some identities of degenerate genocchi polynomials. Bulletin of the Korean



R. B. Corcino, C. B. Corcino / Eur. J. Pure Appl. Math, 18 (3) (2025), 6167 19 of 20

32]
[33]
[34]

[35]

[40]
[41]
[42]
[43]

[44]

Mathematical Society, 53(2):569-579, 2016.

T. Kim and D. S. Kim. An identity of symmetry for the degenerate frobenius-euler
polynomials. Mathematica Slovaca, 68(1):239-243, 2018.

T. Kim and D. S. Kim. Representation by degenerate frobenius-euler polynomials.
Georgian Mathematical Journal, 29(5):741-754, 2022.

T. Kim, D. S. Kim, and H. Kim. On generalized degenerate euler-genocchi polyno-
mials. Applied Mathematics in Science and Engineering, 31(1):2159958, 2023.

D. S. Kim and T. Kim. Moment representations of fully degenerate bernoulli and
degenerate euler polynomials. Russian Journal of Mathematical Physics, 31(4):682—
690, 2024.

T. Kim and D. S. Kim. Explicit formulas for probabilistic multi-poly-bernoulli poly-
nomials and numbers. Russian Journal of Mathematical Physics, 31(3):450-460, 2024.
T. Kim, D. S. Kim, and H. K. Kim. On generalized degenerate euler-genocchi poly-
nomials. Applied Mathematics in Science and Engineering, 31(1):2159958, 2023.

T. Kim and D. S. Kim. A note on degenerate multi-poly-bernoulli numbers and
polynomials. Applied Analysis and Discrete Mathematics, 17(1):47-56, 2023.

D. S. Kim and T. Kim. Normal ordering associated with A-whitney numbers of the
first kind in A\-shift algebra. Russian Journal of Mathematical Physics, 30(3):310-319,
2023.

D. S. Kim and T. Kim. Probabilistic bivariate bell polynomials. Quaestiones Math-
ematicae, pages 1-14, 2025.

W. Liu, Y. Ma, T. Kim, and D. S. Kim. Probabilistic poly-bernoulli numbers. Math-
ematical and Computer Modelling of Dynamical Systems, 30(1):840-856, 2024.

J. Wang, Y. Ma, T. Kim, and D. S. Kim. Probabilistic degenerate bernstein polyno-
mials. Applied Mathematics in Science and Engineering, 33(1):2448191, 2025.

D. S. Kim and T. Kim. A note on a new type of degenerate bernoulli numbers.
Russian Journal of Mathematical Physics, 27(2):227-235, 2020.

T. Kim, D. S. Kim, L. Jang, and H. Lee. Jindalrae and gaenari numbers and polynomi-
als in connection with jindalrae-stirling numbers. Advances in Difference Equations,
page 245, 2020.

T. Kim, D. S. Kim, Y. H. Kim, and J. Kwon. Degenerate stirling polynomials of the
second kind and some applications. Symmetry, 11:11, 2019.

D. S. Kim and T. Kim. A note on polyexponential and unipoly functions. Russian
Journal of Mathematical Physics, 26:40-49, 2019.

T. Kim and D. S. Kim. Degenerate polyexponential functions and degenerate bell
polynomials. Journal of Mathematical Analysis and Applications, 487(2):124017,
2020.

T. Kim, D. S. Kim, H. Y. Kim, and L.-C. Jang. Degenerate poly-bernoulli numbers
and polynomials. Informatica, 31:2-8, 2020.

B. Kurt. Degenerate polyexponential functions and poly-euler polynomials. Commu-
nications of the Korean Mathematical Society, 36(1):19-26, 2021.

M. Domaratzki. Combinatorial interpretations of a generalization of the genocchi
numbers. Journal of Integer Sequences, 7:04.3.6, 2004.



R. B. Corcino, C. B. Corcino / Eur. J. Pure Appl. Math, 18 (3) (2025), 6167 20 of 20

[51] M. Cinar, A. Secer, and M. Bayram. An application of genocchi wavelets for solving
the fractional rosenau-hyman equation. Alexandria Engineering Journal, 60:5331—
5340, 2021.

[52] C. Phang, A. Isah, and Y. T. Toh. Poly-genocchi polynomials and its applications.
AIMS Mathematics, 6(8):8221-8238, 2021.

[53] L. Comtet. Advanced Combinatorics. Reidel, Dordrecht, The Netherlands, 1974.

[54] 1. Mez6. A new formula for the bernoulli polynomials. Results in Mathematics,
58:329-335, 2010.



