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Abstract: After constructions of p-adic g-integrals, in recent years, these integrals with some of
their special cases have not only been utilized as integral representations of many special numbers,
polynomials, and functions but have also given the chance for deep analysis of many families of
special polynomials and numbers, such as Bernoulli, Fubini, Bell, and Changhee polynomials and
numbers. One of the main applications of these integrals is to obtain symmetric identities for the
special polynomials. In this study, we focus on a novel extension of the degenerate Fubini polynomials
and on obtaining some symmetric identities for them. First, we introduce the two-variable degenerate
w-torsion Fubini polynomials by means of their exponential generating function. Then, we provide
a fermionic p-adic integral representation of these polynomials. By this representation, we derive
some new symmetric identities for these polynomials, using some special p-adic integral techniques.
Lastly, by using some series manipulation techniques, we obtain more identities of symmetry for the
two variable degenerate w-torsion Fubini polynomials.

Keywords: degenerate Fubini polynomials; degenerate w-torsion Fubini polynomials; fermionic
p-adic integral on Z,; symmetric identities

MSC: 05A19; 05A40; 11B83

1. Introduction

With the construction and introduction of the fermionic p-adic integral cf. [1,2], it is
utilized for not only integral representations of many special numbers, polynomials, and
functions but also for providing a chance for deep analysis of many families of special
numbers and polynomials, such as Euler, tangent, Boole, Genocchi, Changhee, Frobenius-
Euler, Fubini, polynomials and numbers, cf. [2-17]. One of the most useful aims of
the fermionic p-adic integral (abbreviated with “f.p-a.i.”) is to acquire more formulas and
properties of the special numbers and polynomials. In the last ten or more years, by utilizing
the fermionic p-adic integrals on Zj,, symmetric identities of some special polynomials,
such as w-torsion Fubini polynomials in [11], g-Frobenius-Euler polynomials under Ss,
the symmetric group of degree five in [4], -Genocchi polynomials of higher order under
D3 in [3], (h, q)-Euler polynomials under Dj in [6], Carlitz’s-type twisted (h, q)-tangent
polynomials in [7], degenerate g-Euler polynomials in [12], and Fubini polynomials in [15],
have been studied and investigated in detail. By means of the p-adic integrals, several
special techniques and methods have been used to obtain symmetric identities, where these
identities include and generalize many special well-known formulas and properties for the
polynomials, such as Raabe formulas, extended recurrence formulas, Miki identity, Carlitz
identities, and many other identities for the polynomials. By these motivations, in this study;,
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we focus on a novel extension of the degenerate Fubini polynomials. First, we introduce the
two variable degenerate (abbreviated with “t.w.d.”) w-torsion Fubini polynomials by their
exponential generating function. We then provide a f.p-a.i. representation of the degenerate
w-torsion Fubini polynomials, by which we acquire diverse novel symmetric identities for
the degenerate w-torsion Fubini polynomials. Lastly, by using some series manipulation
methods, we obtain more identities of symmetry for properties of the t.w.d. w-torsion
Fubini polynomials.

Along this work, the following notations hold for p be a fixed odd prime number: Z,
denotes the ring of p-adic integers, Q, denotes the field of p-adic rational numbers, and
C, denotes the completion of the algebraic closure of Q. The normalized p-adic norm is
provided by |p|p = p~L. For a continuous function g : Z, — C,, the fp-a.i. of g is provided
(cf. [1,8,11]) as tollows:

pN-1
J, i) = tim ¥ g1 (1)
where y_1(v+ pNZy) = (—1)".
It is apparent from (1) that
17 1
3 | v+ Ddna) +5 [ gw)dua(v) = g00). @
By invoking (2), we easily obtain (see [11])
3 DO =) 0) = s = Y ®
2 Jz, 7 - _1—7(ef—1)_m_0m7m"
and
L O D @) = et = Y R, @
2 Jz, 7 K1 1— (et —1) = o

where F,,(y) and F, (v; ) are the Fubini polynomials (also known as the geometric polyno-
mials or the ordered Bell polynomials) and two variable Fubini polynomials, respectively.
The convergences of the series (3) and (4) are |t| < [log|1+77!|| for ¥ # 1 and |¢| < log2
fory =1.If y =1, Fy := F,(0) are termed the Fubini numbers, which enumerates the
ordered partitions of the set [n] = 1,2,...,n, (cf. [2,5,11,13,15,16,18]). Fubini polynomials
and numbers (with several extensions) have been studied and analyzed comprehensively
in recent years, cf. [2,5,11,15,18] and see also the references cited therein. In [5], new
second-order non-linear recursive polynomials have been defined, and then these recursive
polynomials, the properties of the power series, and the combinatorial methods have been
used to prove some identities involving the Fubini polynomials, Euler polynomials, and
Euler numbers. In [11], the generating function of w-torsion Fubini polynomials has been
considered by means of a fermionic p-adic integral on Z, and then, some new symmetric
identities for these polynomials have been investigated. Moreover, in [15], the compu-
tational problem of one-kind symmetric sums involving Fubini polynomials and Euler
numbers has been studied by utilizing elementary methods and the recursive properties of
a special sequence, and also, an interesting computational formula has been obtained.

1
Let t,A € Zy with |At| < p 7. The degenerate exponential function is provided for
A € R as follows (cf. [2,12,13,16,18,19])

el (t) = (14 At)X with ey () = el (£) = (1+ Af)1. (5)
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The series representations of the function ¢} (¢) are presented as follows:
o0 tm
vV
0= L Vi ©
m=

where (V)0 == (v—(m—1)A)(v—(m—2)A)--- (v=2A)(v—A)vform > 0and (v)g, := 1.
For k > 0, the degenerate Stirling numbers of the second kind [13,19] are provided by

mi&ﬂmﬁ=@w>1ﬂ %
=k '

We compute from (7) that (cf. [19])

: 1 & /k _
Saalit) = 1 (1) (-0 ®
It is obvious that (see [10,13,19])
lim Soa(j k) = Sa(j, k),

which are the usual Stirling numbers of the second kind. In combinatorics, the Stirling
numbers of the second kind count the number of ways in which n-distinguishable objects
can be partitioned into k indistinguishable subsets when each subset has to contain at
least one object, cf. [10,13,19]. Recently, degenerate and probabilistic forms of the Stirling
numbers of the second kind have been studied, and many properties and applications have
been investigated, cf. [13,19] and see also the references cited therein. In [19], the degenerate
Stirling polynomials of the second kind have been considered by their generating function,
and some new identities for these polynomials have been analyzed. In [13], the probabilistic
degenerate Stirling polynomials of the second kind associated with Y have been introduced,
and some properties, explicit expressions, and certain identities for those polynomials have
been derived.
It can be observed that

m m
Fu(y) = Y Kk1Sy(m, k)7* and F, = Y k1S (m, k).
k=0 k=0

The t.w.d. Fubini polynomials F,  (v;y) are defined as follows (see [2,18]):

1_7(;(”_1)(33(0 = ZO Fm,A(V;fy)%, o

Ifv=0,FyA(7) = Eya(0;7) and F, 1 (1) := Fy 1 (0;1) are termed the degenerate Fubini
polynomials and the degenerate Fubini numbers, respectively. In [18], two variable de-
generate Fubini polynomials have been first defined and some of their properties, explicit
formulas, and recurrence relations have been examined extensively. Also, in [2], two vari-
able higher-order degenerate Fubini polynomials have been considered by utilizing umbral
calculus and then, several recurrence relations, explicit formulas, and some correlations,
including some families of special functions, have been derived.

Using (2), we give the f.p-a.i. representations of the F,, s (y) and F,, x (v;y) as follows:

1 v v _ 1 B > tm
5 Zp(—l) (v(ea(t) = 1))"du_1(v) = T q(ex() =1) m:OFm,A(’Y)*

o
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and

eg\z(t) ./Z (=1)*(y(ex(t) —1))*du_1(z) = 1_7(62\;8)_1) = miOFm,;\(v;'y);Z. (11)

p

From (6), (10) and (11), we observe that
3 (7 ) Fua (Mha = Fua(vi) (n 2 0) 1)
1=0

~ The forward difference operator A is defined by Ag(v) = g(v+1) — g(v) and
Al = AI71A for i € N. From this, we see that (cf. [13])

i() g0 +1), (k= 0).

Therefore, we obtain that

f() Sy 4 1), (62 0)

1=0

and

> (}) 0 G20, 13)

1=0
Hence, it is observed from (8) and (13) that (cf. [13])

1
A (0)0 = ESZ,A(W/”)' (14)

Using (13), it is also examined that

1—9*(ea(t) — 1)
1—7(ea(t) 1)

A (f)

Il
o
Il
=)
Il
o

Il
gl
—_
\QN
—
(3
Py
~—~
~
N—
|
—
~
|
T
—_
7N\
— .
~
—
|
—_
~—
L
\QN
NN

> (L x () v )fm
= -1)7"'y 1 A= (15)
=0\ i=0 1= \! ") m!
i k—1 ; i( ) > pm
= 0% A0 A=
m=0 \ i=0 ") m!
It can be observed that
m m
Eup(7) = Y K!So 0 (m, k) (7)) 4 and Fyp = Y KISy 2 (m, k) (1)
k=0 k=0

2. Main Results

In this section, we consider t.w.d. w-torsion Fubini polynomials in terms of their expo-
nential generating function and a f.p-a.i. representation on Z, and investigate multifarious
formulas and identities of the mentioned polynomials. We begin with our main definition.

Definition 1. Let w € N. We define the t.w.d. w-torsion Fubini polynomials as follows:

1

e~ L B a9

Remark 1. In some special cases, Fyyw(7|A) := Finw(0;Y|A) and Fyw(1|A) := Fpw(0; 1|A) are
called the degenerate w-torsion Fubini polynomials and numbers, respectively.
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Remark 2. Upon setting w = 1 in (16), the polynomials Fy, 4, (v; ¥|A) become the usual t.w.d.
Fubini polynomials Fy, (v; y|A) in (11).

Remark 3. By letting w = 1 and A — 0in (16), the polynomials Fy, , (v; y|A) become the familiar
two-variable Fubini polynomials Fy, (v;y) in (4).

Similar to (10) and (11), for w € N, the f.p-a.i. representations of the polynomials
Fnw(v;v|A) and Fy i (v; ¥|A) are provided by

> Fuala) o = 3 L o0 -1 )
— T—@(er () -1 2
and v ()
t’” eyt
3 a1l = 957 [ (ea) = )7 ) (18)
- P
respectively. Using (14) and (15), it can be derived from (10) and (17) that
fzp(_( ( ) = 1)y)"dp_1(v) _ 1= (t) - 1)¥ _ wil(e)l(t) )iy
Jz, (= — 1)ryn)vdp (v) -yl -1)
[ee) wl*l . m
- E(E a0 men o
m=0 \ i=0
[ee] wlfl
- E(E sumar)
m=0 \ i=0
Theorem 1. The following identity
" w1
) ( ) Y A (0)u Fanuwy (714)
" e (20)
Z ( > Z lyzullAwll(O)u,/\Fm—u,wz(7|/\)
u=0 i=0
holds for m > 0, and w1, wy are two odd numbers.
Proof. For wy, w, € N, we consider
I Jz,(=(ealt )—1)”’17“’1)”!1# 1(11) Jz, (=(ea(t) = 1)*2*2)"2dp 1 (v2) o
- oy (—(en(t) — Dy (1) - @
which is invariant under the interchange of w; and wy. Then, using (21), we obtain
fz t) = 1)) du_y1(v)
I — _ — 1)W1 @)Y P .22
J, (e =) s ) x ( T Cem -y ) @

First, using (14) and (15), we observe that
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fZ,,(_(e/\(t) _ 1)zuz,ywz)de,1(1/) - (ex(t) — 1)1z w012
Jz, (= (ea(t) = D)wrozqeren)vdy_qy(v) 1= (ealt) —1)*29®
wy—1 ) )
= Y (ealt) 1)
=0
w1 —1 wot . . .
= L) (wzz>(—1>w2”ea<t>vwz’ (23)
i=0 1=0 ) !
_ 0 (wlz—: rYwZiszi(O) A)t"l
= m
m=0 \ i=0 m!
_ v = wyi NI 1 ﬁ
= Z Z Y2 (woi)!Sy 5 (m, woi)
m=0 \ i=0 m!
It can be discovered from (22) and (23) that
Jz, (= (ex(t) = 1)*2y2) dp 4 (v)
= [ O D ) x
z, To, (—(ea(B) — Do)y (v)
o) pm oo [wi—1 e
= Z 2F, wl('y|/\)m Z Z ,szzszz 17 (24)
m=0 : u=0 i=0
[ee] m m w1—1 . .
= ) 22( ) Y A (0)u 2 Py (71A) |
m=0 u=0 \H# i=0 m:
Interchanging the roles of w; and w,, using (21), we obtain
Jz, (= (ex(t) = 1)1y )dp_4 (v)
I = — —1)%2q%2)V z .2
/er( ( ( ) ) ) dp 1( (fZ 1)w1w2,)/w1wz)vdy71(v) (25)
Similar to the computations in (23), we obtain that
fZ ) —1)“1y™)Vdu_q(v) o (w1 m
= W (w1i)!Sp A (m, wei) | —. (26)
[, (= (e/\(t) 1) @102y @12)vdy_ (v) m;, ;O TS (mywnd) o

Utilizing similar computations in (24), we discover from (25) and (26) that

[=S) m wy—1 ) ) m
) (220 (1) 5 7 ami0)ua m(m);!. @)

i=0

So, the proof is completed as a result of the computations (24) and (27). O

Corollary 1. By Theorem 1 and Equation (14), the following relation

m m w;—1 .
<u> Y 2 (wai)!So ) (1, w)i) Fry— 0, (7]A)

G (28)
= Z <u> Z 'lel(wli)!SZ,A(mrwli)meu,wz(')’M)
u=0 i=0

is true for m > 0, and wq, wy being two odd numbers.

In particular, w1 = 1in (20) and (28), we obtain the formulas in Remarks 4 and 5.
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Remark 4. The following summation formula holds for m > 0:

m m wy—1 ..
FulrlV) = 3 () £ 7 0 Fa-umn (110) 9)
u=0 i=0
Remark 5. The following summation formula holds for m > 0:
m m ZU271 .
FulrlV) = 32 () 5 2853 () Fo- (110 30)
u=0 i=0

We give the following symmetric relation.

Theorem 2. The following identity

wy—1 wyi
53 () ) B i~ 1)
i=0 =0 (31)
wy—1 wyi
= ZZ: le<W1l> Wﬂ 1)1Fmrwz(wli_l/7|/\)
i=0 [=0

holds for m > 0, and w1, wy being two odd numbers.

Proof. It can be computed from (21) that

Wy AW \V fZP(_(e/\(t) _1)102’Yw2)vd]/l,1(1/)
o /Zp(_(e/\(t) _1) ! ) dﬂil(V) g (pr(_(e/\(t) _1)w1wz')’w1w2)vd}11(1/)>

= (o)« (S G )

w1—1 . . 2
— _ wat , Wol
( X (ea(t) ~1)°% ) <= =) @)
= wtl sz:l (le) wzl 1)1 26%21_10)
i=0 =0 1—(ea(t) =1)*1y™
[e<) w1 — 1 ZUzl tm
= 2 Z < 2 Z (ZUZI) ZUZl )lFm,wl (w21 l ’)’/\)) —
m=0 \ i=0 [=0 :

Similar to the computations in (32), by interchanging the roles of w; and w,, we obtain
from (24) that

_ Zi wZleg O (1)1 Fy (w01 — Ly |A) | (33)
=) e e T e

So, the proof is completed as a result of the computations (32) and (33). O

On taking w; = 1in (31), we obtain the following remark.

Remark 6. The following summation formula holds for m > 0:

)= 5 Y () 1) Fun i — 1, 1IA). (34)

i=0 =0

Now we give the following proposition.
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Proposition 1. We have the following correlation:
Fow(v;y|A) = Z Z ( ) (v)n—j,ASZ,A(j/ kw). (35)
j=0k=0

Proof. We observe from (7) and (16) that

ad " 1
Fowlv;yIA)— = el (t
T e e CTO R e
= Y e (ealty - )"
k=0
o 00 P tn i
= Y Y@ Z S22 ]kaU)*
n=0k=0 n' j=kw ]
S~ . n kw : t"
= Y ) ) (kw)!y (v)nfj,/\SZ,)\(]rkw)*,/
n=0j=0k=0 \J n

which completes the proof of the theorem. [

Corollary 2. By Theorem 2 and Equation (35), the following relation

wtlzg i Z (wzz) < > kwy +w,i

i=0 [=0j=0k=0
x(—l)l(kwl).(wzi—l)m_j,/\Szl;\(j,kwl)
_ 22 w2 m i(wﬂ) T’f)ysz+w1i
i=0 [=0j=0k=0 J

x (—1)! (kwa) ! (wii —1),,_; 1 S22 (j, kwy)

is true for m > 0, and w, wy are two odd numbers.

3. Further Remarks

We now aim to derive more symmetric identities for the t.w.d. w-torsion Fubini
polynomials. Here are some symmetric identities for ¢.w.d. w-torsion Fubini polynomials
utilizing some series manipulation methods.

Theorem 3. The polynomials Fy, o (v; y|A) fulfill the following identity for m € Z>g and a,b € R
and m > 0:

NgE

m _
() Futa 00 loA) Feavinlan o+

K0 (36)
- (M kym—k

= Z k Fo—kw(av; y[aA) B (bv; y[DA)a"b™ "
k=0

Proof. We choose that
e3V (abt)
(1= (epa(at) = 1)) (1 — (eqr (bt) — 1)¥®)’

which is symmetric in 2 and b. We compute from (17) that

Y =

Y = |3 Fubuyon) ) HfOFm,w(avmaA)(Z?

m=0




Symmetry 2024, 16, 686 9of 11

= ) Z(k>Fm—k,w(bV}’)/|b)\)Fk,w(ay;r),la/\)amkb ﬁ

m=0 \k=0
and in the same way
[ee] m
> (2( ) Fu- g 0031100 o (i) "bm-">;,,
m=0 \ k=0 :
which means the assertion (36). [

Here is another symmetric identity for Fy,  (v; y|A) as follows.
Theorem 4. The polynomials Fy, -, (v; v|A) fulfill the following identity for a,b € R and m > 0:
o, bdact o w) (m\ (jw w(i+j) (1 (i+j)w—1-s
ST R () (1) ()
k=0 i=0 j=01=05s=0

< Bt (150 4 by DA Foy (ava; 7]ad e

REEL (1) () ()

1=05=0

+ avy; y|ad) By g (bv; v|bA)ab™ .

Proof. We consider by (17) that

1— (e}/P(abt) — 1)"0"@ 1 — (e} (abt) — 1)b0qbw it

Y = (abt)
(1= (enn (at) = 1)¥7°) (1= (ean(bt) — D)y )7
B e\l (abt) 1— (ey/?(abt) — 1)70qm
1— (epa(at) = 1)¥9® 1 — (epp(at) —1)Wq®
e}?(abt) 1— (e}/(abt) — 1)bwqbw
1—(eqr(bt) = 1) 1 — (ega(bt) —1)¥y®
Therefore, we compute that
g e\l (abt) 1— (e (abt) — 1)@
1—9%(epp(at) =1)® 1 —"(epr(at) — 1)
y e} (abt) 1— Y (el (abt) — 1)0®
1-— 'yw(em(bt) — 1)“’ 1— 9@ (ep(bt) —1)®
_ e)! (abt) — i
= 1= ’)/w(eb/\ at — 1 ;) eb/\ Ilt — 1)
e\?(abt) az o
T e () ; (ear () 1)
b—1a—1
i+ 1 iw iw—1 +bv
= ,)/w(lJr]) ( ) _qyiwl vy
L L G — 1 EO P )N e
1 ﬁ (]w> (_1)]'7,(}7585-"-111/2 (bt)
1— (ega(bt) —1)y® ZH\ s a
1

b—la-1 iw jw iw o fiw e V—l—s
- 3 (l>7w(z+]> (JS)(_1)<+]> !
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l+5 +h1/1 (

eM ™2 (bt)

“1- (ea/\<bt) - 1) rY

at)
— (epa(at) =)™y
: Z<ZZZEZ( ) ()

m=0 s=0

m
—1)(etE, k,w<z+sZ+bvl;v|bA>Fk,w<avz;’V'ka”m_k) o

and similarly,

v EEREEEM) ()

Y pm
(=) PO By (14 53 + avi; |0 By (brai 7]bA)a 0" ) —,

b

which yields the claimed symmetric identity in the theorem. [

4. Conclusions

After constructions of p-adic g-integrals by Teakyun Kim, a Korean mathematician, in
recent years, p-adic g-integrals with some of their special cases have not only been utilized
as integral representations of many special polynomials and functions but also have given
the chance to deeply analyze many families of special polynomials and numbers, such as
Bernoulli, Fubini, Bell and Changhee polynomials and numbers. In the presented work, we
focused on a novel extension of the degenerate Fubini polynomials. We first defined the
t.w.d. w-torsion Fubini polynomials by means of their exponential generating function. We
then discovered a f.p-a.i. representation of the degenerate w-torsion Fubini polynomials,
by which we attained diverse novel symmetric identities for the degenerate w-torsion
Fubini and t.w.d. w-torsion Fubini polynomials. Finally, by using some series manipulation
methods, we acquired more identities of symmetry for properties of the t.w.d. w-torsion
Fubini polynomials. To the best of our knowledge, the results presented in this paper are
new and do not seem to be reported in the literature. In general, these results have the
potential to be used in many branches of mathematics, probability, statistics, mathematical
physics, and engineering.

Author Contributions: Conceptualization, W.A.K. and U.D.; methodology, M.S.A., W.A K. and
U.D.; software, W.A K.; validation, M.S.A., WA K. and U.D.; formal analysis, W.A.K. and U.D.;
investigation, W.A K. and U.D.; resources, M.S.A. and W.A K ; data curation, W.AK. and M.S.A.;
writing—original draft preparation, W.A.K. and U.D.; writing—review and editing, M.S.A., WA K.
and U.D.; visualization, W.A K. and U.D.; supervision, W.A K. and U.D.; project administration,
W.A K. and U.D; funding acquisition, M.S.A. and W.A.K. All authors have read and agreed to the
submitted version of the manuscript.

Funding: This research received no external funding.
Data Availability Statement: Data are contained within the article.

Conflicts of Interest: The authors declare no conflicts of interest.

Kim, T. g-Volkenborn integration. Russ. J. Math. Phys. 2002, 9, 288-299.

G.-W.; Kwon, H.-I,; Kim, T. Two variable higher-order degenerate Fubini polynomials. Proc. Jangjeon Math. Soc.

Agyuz, E.; Acikgoz, M.; Araci, S. A symmetric identity on the g-Genocchi polynomials of higher-order under third dihedral
group Dj. Proc. Jangjeon Math. Soc. 2015, 18, 177-187.

Araci, S.; Duran, U.; Acikgoz, M. Symmetric identities involving g-Frobenius-Euler polynomials under Sym (5). Turkish J. Anal.
Number Theory 2015, 3, 90-93. [CrossRef]

References

1.

2. Kim, D.S; Jang,
2018, 21, 5-22.

3.

4.

5.

Chen, G.; Chen, L. Some identities involving the Fubini polynomials and Euler polynomials. Mathematics 2018, 6, 300. [CrossRef]


http://doi.org/10.12691/tjant-3-3-5
http://dx.doi.org/10.3390/math6120300

Symmetry 2024, 16, 686 11 of 11

10.

11.
12.

13.

14.

15.

16.

17.

18.
19.

Dolgy, D.V,; Kim, T.; Rim, S.-H.; Lee, S.-H. Some symmetric identities for /i-extension of g-Euler polynomials under third dihedral
group Ds. Int. J. Math. Anal. 2014, 8, 2369-2374. [CrossRef]

Duran, U.; Acikgoz, M. Symmetric identities involving Carlitz’s-type twisted (1, q)-tangent-type polynomials under Ss. J. New
Theory 2016, 12, 51-59.

Kim, T. On the analogs of Euler numbers and polynomials associated with p-adic g-integralon Z, at g = —1. |. Math. Anal. Appl.
2007, 331, 779-792. [CrossRef]

Kim, D.S.; Kim, T.; Seo, ]J.J. Identities of symmetry for expansions of g-Euler polynomials. Int. |. Math. Anal. 2014, 8, 401-407.
[CrossRef]

Kim, T. Some identities on the g-Euler polynomials of higher-order and g-Stirling numbers by the fermionic p-adic invariant
integral on Zy,. Russ. |. Math. Phy. 2009, 16, 484-491. [CrossRef]

Kim, T;; Kim, D.S; Jang, G.-W.; Kwon, ]J. Symmetric identities for Fubini polynomials. Symmetry 2018, 10, 219. [CrossRef]

Kim, T.; Dolgy, D.V.; Seo, ].]. Identities of symmetry for degenerate g-Euler polynomials. Adv. Stud. Contemp. Math. (Kyungshang)
2015, 25, 577-582.

Kim, T,; Kim, D.S.; Kwon, ]. Probabilistic degenerate Stirling polynomials of the second kind and their applications. Math. Comput.
Model. Dyn. Syst. 2024, 30, 16-30. [CrossRef]

Simsek, Y. Explicit formulas for p-adic integral: Approach to p-adic distributions and some families of special numbers and
polynomials. Montes Taurus J. Pure Appl. Math. 2019, 1, 1-76.

Zhao, ].H.; Chen, Z.Y. Some symmetric identities involving Fubini polynomials and Euler numbers. Symmetry 2018, 10, 359.
[CrossRef]

Sharma, S.K.; Khan, W.A,; Araci, S.; Ahmed, S.S. New construction of type 2 of degenerate central Fubini polynomials with their
certain properties. Adv. Differ. Equ. 2020, 587, 1-11. [CrossRef]

Simsek, Y. Analysis of the p-adic g-Volkenborn integrals: An approach to generalized Apostol-type special numbers and
polynomials and their applications. Cogent Math. 2016, 3, 1-17. [CrossRef]

Kim, T;; Kim, D.S; Jang, G.-W. A note on degenerate Fubini polynomials. Proc. Jangjeon Math. Soc. 2017, 20, 521-531.

Kim, T. A note on degenerate Stirling polynomials of the second kind. Proc. Jangjeon Math. Soc. 2017, 20, 319-331.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://dx.doi.org/10.12988/ijma.2014.48261
http://dx.doi.org/10.1016/j.jmaa.2006.09.027
http://dx.doi.org/10.12988/ijma.2014.4242
http://dx.doi.org/10.1134/S1061920809040037
http://dx.doi.org/10.3390/sym10060219
http://dx.doi.org/10.1080/13873954.2023.2297571
http://dx.doi.org/10.3390/sym10080303
http://dx.doi.org/10.1186/s13662-020-03055-4
http://dx.doi.org/10.1080/23311835.2016.1269393

	Introduction
	Main Results
	Further Remarks
	Conclusions
	References

