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Abstract. In this paper, we construct the degenerate poly-Fubini polynomials, called
the type 2 degenerate poly-Fubini polynomials, by using the modified degenerate
polyexponential function and derive several properties on the degenerate poly-Fubini
polynomials and numbers. In the last section, we introduce type 2 degenerate unipoly-
Fubini polynomials attached to an arithmetic function, by using the modified degen-
erate polyexponential function and investigate some identities for those polynomi-
als. Furthermore, we give some new explicit expressions and identities of degenerate
unipoly polynomials related to special numbers and polynomials.
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1. Introduction

Special function posses a lot of importance in numerous field of physics, mathe-
matics, applied sciences and other related areas including functional analysis, differ-
ential equations, quantum mechanics, mathematical analysis, mathematical physics,
and so on on (see [30, 31, 34, 35, 37]) and see the references cited therein. For
example; Riemann zeta function is closely related with the Bernoulli numbers and
zeros of special polynomials is one of the most useful and applicable family of special
functions. Some of the most considerable polynomials in the theory of special poly-
nomials are the Fubini polynomials (see [3, 4]), the type 2 poly-Bernoulli polynomials
(see [14, 24]), the type 2 poly-Genocchi polynomials (see [7, 25]) and the degenerate
poly-Bernoulli polynomials (see [11, 14, 18]), the degenerate poly-Euler polynomials
(see [33]), the degenerate poly-Genocchi polynomials (see [16]). Recently, the afore-
mentioned polynomials and their several extensions have been densely studied and
investigated by diverse mathematicians and physicists (see [1-37]) and see also each
of the references cited therein.

The classical Bernoulli B, (z), Euler E,,(z) and Genocchi G,,(z) polynomial are
defined by means of the following generating function as follows

o It—SOB P e 2m, -2 “—EOOE P
o _1°¢ —n:O n(x)ﬁa| |< 7Tyet+1€ _n:() n(x)EJ |<m,
and
2Lt EOO Gl )tn | t|< 7, (see [12, 13, 14]) (1.1)
et = (1) —, m, (see |12, 13, .
et +1 = n!
respectively.

Kargin [29] defined the two-variable Fubini polynomials by the following gener-

ating function
e n

= > Fulwy)’ (see [1, 4). (1.2)
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When z = 0 in (1.2), the two variable Fubini polynomials F,(z,y) reduce to the
usual Fubini polynomials given by

1 > tn
m = Z Fn(y)ﬁ

n=0

(see [5, 11]). (1.3)

It is easy to see that

F, (g; —;> = E,(z),F, (-i) =E, (1.4)

Fu(y) = Sa(n, k)kly*
k=0

For y =1 in (1.3), we get the familiar Fubini numbers F,, (1) = F), as follows

2_et ZF (see [1, 2]). (1.5)

For more information about the apphcatlons of the usual Fubini polynomials
and numbers (see [1, 4, 7, 12, 29, 30, 37]).

and

The degenerate exponential function is defined by (see [16, 18, 19])
eX(t) = (L+ AD)X, ex(t)er(t) = (L+ A)X, A € R. (1.6)

Here we note that
o

ex(t) = Z(m)n,xg, (1.7)
n=0 :
where (x)or =1, (@) x =z(x = AN)(z —2X)--- (x — (n — 1)A), (n > 1).

In [2, 3], Carlitz considered the degenerate Bernoulli polynomials which are given
by
4 t
)= —
ex(t) — 1 A0 (1+At)%—

On setting = 0, 5, » = B,,,1(0) are called degenerate Bernoulh numbers.

14+ X3 = Zﬁn A (1.8)

For k € Z, the modified degenerate polyexponential function [27] is defined by
Kim-Kim to be

n )\J?
Bl (@ Z e i< ) (L9)
Note that
o0
. 1 "
Eia(z) =) ()nTA =ex(r) - L. (1.10)
n=1 :

n [27], Kim et al. considered the degenerate poly-Genocchi polynomials are
defined by means of the following generating function

Eikk(log)\(l-i-t ( )
: es( E J(keZ 1.11
e>\(t) +1 n)\ € ) ( )

n=
In the case when z = 0, G*) = ™ (0) are called the degenerate poly-Genocchi
n,A n,>\
numbers.
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3
The two variable degenerate Fubini polynomials F, x(x;y) are defined by
1 =
14+ M)
lfy((lJr/\t)%fl)( )
oo tn
=Y Fua(w;y)—, (see [22, 23, 24]). (1.12)
n.

When z =0 and y =1, F,, » = F},.A(0;1) are called the degenerate Fubini num-
bers.

In [36], the degenerate Daehee polynomials D, () are defined by

log (1 + )
&1“ ZDM ~ (see [10, 21]) (1.13)

For z =0, Dy, x» = D, A(0) are called the degenerate Dachee numbers.
The degenerate Stirling numbers of the first kind are defined by

o (1ogA (141)) 251 NG k , (k> 0), (see [13, 15, 20]). (1.14)
Note here that limy_,0S1.2(n, k) = Si(n, k), where Si(n,k) are the Stirling
numbers of the first kind given by

k'(log (1+1)) Z Si(n, k (k >0), (see [6, 7]). (1.15)

The degenerate Stirling numbers of the second kind are given by

%( ZSQ)\ n, l (see [16]). (1.16)

Observe here that limy_,q Sg,,\(n, k) = S3(n, k), where Sa(n, k) are the Stirling
numbers of the second kind given by

1 (el —1)¥ ZSQ (n, l (see [1-37]). (1.17)

By the motivation of the Works of Kim et al. [|, we first define the type 2 de-
generate poly-,Fubini polynomials by using the modified degenerate polyexponential
functions. We investigate some new properties of these numbers and polynomials and
derive some new identities and relations between the new type of degenerate poly-
Fubini polynomials. Furthermore, we consider the type 2 degenerate unipoly-Fubini
polynomials and discuss some identities of them.

2. Type 2 degenerate poly-Fubini polynomials and numbers

In this section, we define the degenerate Fubini polynomials by using the modi-
fied degenerate polyexponential function which are called the type 2 degenerate poly-
Fubini numbers and polynomials. We then investigate many relations and formulas
for these polynomials and numbers, which covers several summation formulas, addi-
tion identities, recurrence relationships. We also give some formulas associated with
degenerate Stirling numbers of the first and second kind.


https://doi.org/10.20944/preprints202009.0578.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 September 2020 doi:10.20944/preprints202009.0578.v1

Let A € Cand k € Z, by using the modified degenerate polyexponential function,
we consider the type 2 degenerate poly-Fubini polynomials are defined by means of
the following generating function

Eikyk(log)\(l + t))
t(1—y((1+ Xt)x — 1))
In the special case, x = 0 and y = 1, F(k) F(k)(O, 1) are called the type

2 degenerate poly-Fubini numbers, where log, (¢ ) (t)‘ 1) is the compositional
inverse of e (t) satisfying

(1+x0)% = }:Eﬂ ) (2.1)

logy ex(t) = ex(logy (1 +1)) =
For k =11in (2.1), we get

1 e
1_y((1+/\t)%_) 1+ \t) ZFM (2.2)

where F), »(z;y) are called the degenerate Fublm polynomlals (see Eq. (1.12)).

Obviously

. Eij x(logy (1 +1)) )% im () i
Ji“o(t<1_y<<1+w_1» ra0%) - Zl A

Eiz (log(1

- P e S e o
Thus, by (2.1) and (2.3), we have

Jim FR (a3y) = FM (23), (n > 0) (24)

where F{" (z;y) are called the type 2 poly-Fubini polynomials.

By using equations (1.9), (1.14) and (2.1), we observe that

o~ (k) Eikx(logx(lﬂ))

,;F“( TR T v
L 1 (logy(1+)™

1—y((1+ )% — ﬂ; (m — 1)lm*

1 1 & 1
= D 2 Zs“lmﬂ)“

l=m+1

1 1 1
_ Z - 1, 1
)tz::(m+1)k 1281)‘14_ m+ ) _|_

l=m

> ) (& 1 51 (I+1,m+1) tl

L.H.S:i n>FnM( )Sl)\(l+1 m+1) >n, 2.5)

o~

[+ 1(m+ 1)k 1


https://doi.org/10.20944/preprints202009.0578.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 September 2020 doi:10.20944/preprints202009.0578.v1

Therefore, by (2.5), we obtain the following theorem.

Theorem 2.1. For n > 0 and k € Z, we have

n l
Sia(l+1,m+1)
F® () = "VF,_ LA ’ . 2.6
Rw=33 (}) Pt 20 (2.
Corollary 2.1. For n > 0 and k € Z, we have
n l
Sia(l+1,m+1)
FY (y) = "VF,_ LA ’ . 2.7
0w gmz_(l waaly) 22 (2.7

n l
n SL,\(Z +1,m+1)
> (Z)Fn-mw — =0,n>1.

#) (et = Elka(logy (1 +1)) .
S BN )= (L1 _1)>(1+>\t)

3 Fé{“ﬁ(y)i) (Z <x>m,xf§)
n=0 : '
= (Z Fé’fi(ﬁ) (Z(mm%)

m=0

LHS = z_% (ZO (;) Fr(lk)m’/\(y)(x)m#\) g (2.8)

By comparing the coefficients on both sides of (2.8), we obtain the following
theorem.

Il
N

Theorem 2.2. Let n > 0 and k € Z. Then, we have

Fin = 3 (1) F A @ 2:9)

m=0
In [26], it is well known that the degenerate Bernoulli polynomials of the second
kind are defined by

t > tm
— (1 +t)* = by, —. 2.10
log, (1 +t)( +1) ;::0 ”\(x)n! ( )

For z =0, b, » = b,,A(0) are called degenerate Bernoulli numbers of the second
kind.

From (1.9), we note that

(1)n.x(logy (1 +x))"

d . d o
%Elk’)\(log)\(l +X)) = diz

X = (n — 1)Ink
21 (1), 4(lo 2" A1
= l(olg:r(l)—i—x) Z O, (12(1_%))\,(;kt1 )" _ li)lgj(l)—l—x) Eix_1(logy (1 +)). (2.11)

n=1
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Thus, from (2.1) and (2.11), we have

3 ) () _ ! i T
2 E W = Sty e (oma4 2)

_ 1 / (1L+ 0! / (L+ 0 / S
x(lfy((1+)\x)§ —1) Jo log\(1+1) Jo log,(1+1t) Jo logy(1+41¢)
(k—2)—times

1 > m
- (1 —y((14 Az)> — 1)) Z Z (m1+"'+mk1)

m=0myi+-+mr_1=m
x bmh)\()\ — 1) bm2,/\(/\ - 1) . bmk—h)\()\ - 1) ﬁ
mi+1 mi+mg+1 mi+---+mp_1+1m!

;ﬁfi(y)i; = % i Zn: <:1> > <m1 N .7.”+ mk_1>

n=0m=0 mi+-+mp_1=m

by A(A = 1) by (A — 1 by A (A = 1 z"
DA = 1) by a(A— 1) ea(A—1) Foma)og (212)

m1—|—1 m1+m2—|—1 'm1—|—~~~—|—mk,1+1
Therefore, by (2.12), we obtain the following theorem.

Theorem 2.3. For n > 0, we have

CETEED SN 4 HED SR SN

m=0 mi+--F+mr_1=m

b A(A = 1) by A (N — 1 by A(A—1
% 1,)\( ) 2)\( ) k 1’)‘( ) Fn_m7)\(y), (213)
mi+1 mi+ma+1 mi+--+mp1+1

Corollary 2.2. For k > 2, we have

F2(y) = % > <n> A= D ).

= \m m-+1

Let k > 1, be an integer. For s € C, we define the function 7y x(s) as

1 oo ts—l )
") = 1 /o = (1t — ) e lomalt o) de

1 1 tsfl .
= I'(s) /0 t(1—y((1+ M)x — 1>)E1k,)\ (log, (1 +¢t)) dt

I ot :

+F(s) /1 (Lt = 1))E1k,>\ (logy (1 +1))dt. (2.14)

The second integral converges absolutely for any s € C and hence, the second term

on the right hand side vanishes at non-positive integers. That is,
ts_l

lim M =0.

s—m ‘ I(s) /100 t(1—y((1+ )% —1))

Eik’)\ (10g>\(1 + t)) dt <

1
I'(=m)
(2.15)
On the other hand, for $(s) > 0, the first integral in (2.15) can be written as
1 i FR@) 1
I'(s) s+

=0
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which defines an entire function of s. Thus, we may include that 7 »(s) can be con-
tinued to an entire function of s.

Further, from (2.14) and (2.15), we obtain

S e =1 :
Ma(=m) = lim F(s)/o (17 ((1+)\t)%71))E1k,>\ (logy (1 +1)) dt

_ 51 l>\ T ix W1
=i [ z: D e~ i Y _

(k)
1 1 F,\y
=---40 0 li : O+0+--- 2.16
FOF 0 lim s e 0 0 (2.16)
T'(l—s)sinms k k
~ lim ( ) B —r(1+m)cos(nm)7Ff(”7)*(y)
g — s+m m! m!

= (-D)"E\ ().

Therefore, by (2.16), we obtain the following theorem

Theorem 2.4. Let k > 1 and m € N{J{0}, s € C, we have
m p(k

M (=m) = (=1)"F, 5 (y).

From (2.1), we note that

Eik,A(logtx(l”)):a y((1+ )% — ))ZFka)(y)tn

-3 A yzz() Vs B, 05 40 D ES W

= n=0m=0

=(1+y) ZF,E’&) yZZ( ) mAFn’”m(y)tn
n=0

—. (2.17)
|
n=0m=0 n:

On the other hand,

Eik,x(log)\(l + t))
t

L3S Wallons L)

— (m — 1)lmF
1 i Jm1.(logy (1 +£)™* (m + 1)!
t = ml(m+ 1)k (m+1)!

m=
1 - m+1)\ "
{Z (m+ 1)1 Z Sl/\nm+1)7
0 n=m-+1

(DmsrrSia(n+1,m+ 1)> "
n!

oo

L.HS= Z(Zn_:
7) a

m—i—l’C !

n+1

(2.18)
nd (2.18), we obtain the following theorem

Therefore, by (2.1

Theorem 2.5. Let k > 1 and m € N{J{0}, s € C, we have
k
FR ) =

n (k) 1 (Dmg1aSipa(n+1,m+1)
yZ(m)( >\Fn m/\ +Z m+1)k 1
m=0

n+1
For k =1 in Theorem 2.5., we get the followmg corollary
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Corollary 2.3. For m € N J{0}, we have

Foa(y) =

n
Sia(n+1,m+1
yz< ) m)\Fn m>\ +Z m+1)\ 17L>\+]. )

m=0 =0

1+y
From (2.1), we note that

> (F,E’X)(H Liy) - F (@ ;y)) %:L

n=0
_ Eik7>\(log>\(1 + t))
t(1—y((1+ At)x —1))

g

t

B () )

1 (Eih,\(log,\(l—k ) (1 + At) Eik,,\(log/\(1+t))(1+)\t)§>

(1+ M3 ((1 FA)Y 1)

Y\ (1 —y((1+x)> —1)) t
[e%S) 9] l [e'S)
1 (k) tm 1 Sl ,\(l—|—1,m+1) t t"
= — F 2 — A
0o n l
1 ) 1 Sia(l+1,m+1) "
= — F ’ n— R
y7;0< n,A SL' y o ’m‘Z_O( ) m-'—l)k_l l+1 (x) 39N ’I'L'
(2.19)
By comparing the coefficients on both sides of (2.19), we get the following the-
orem.

Theorem 2.6. Let k € Z and n > 0, we have

1 S (I+1,m+1)
F®(z+1;y) = (y+1)FR( AT Y
yF " (24+1y) = (y+1)F, 3 (w3 ) lz;mz:o T 1 ()n—-1.2

When z = 0 and 2 = —1 in Theorem (2.6), we get

n l
(k) (k) n 1 Sl’)\ﬂ—i—l,m—i—l)
(1 HF - E > 0).
vEnA9) =+ DEA) z=0m_o(l>(m+1)k1 I+1 (0 20)

and

n l
yF X @) = D ER(=15)-> Y <n) o +11)k_1 S1al ;rj’lm i, (=12, (n > 0).

Now, we observe that

Eiy x(logy (1 +1)) 21 Eig 1 (logy (14 t)) o
(t(l — 1 ((L+A)> — 1)) (I+Xt) ) < 0= (L M5 — 1))(1 + At) >

_ Biga(log,(1+ 1) ( " L+a)752 g (1+x0)"5 )

t yZ_yll—yQ((l—l-/\t)}\—l) Y2 — Y11 —yo((1+ A)x — 1)

B Z (ygF Qa1+ wa50) — 1 FR (a1 + xﬂﬂ)) & (2.20)

Y2 — Y1 n!’
On the other hand,

< Eik’)\(log)\(l +t)) Eik)\(log)\(l -l—t))
t(

L=y ((1+ A3 —1)) t At)k) (t(l —ya((1+A)F — 1))( At)k)
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9 m
= (Z Fr(zk;\ xhyl > <Z $2,y2 m'>
n=0

" /n "
= Z <m> F,(Lk_)m,,\(x1;y1)Ff(nk,),\($2;y2)>

n=0 \m=0
Therefore, by (2.20) and

Theorem 2.7. Let k € Z and n > 0, we have

Z (m) Fé )m NESE yl)Ffr(rﬁ))\(l‘Q; Y2)

m=0

?J2F7(L’,CA)($1 + 22 49) — 1 FL ))\(xl + x2; Y1)

Y2 — 1
For 1 = 29 = 0 in Theorem 2.7, we have

Corollary 2.4. Let k € Z and n > 0, we have

n!’
(2.21), we get the following theorem.

n (k) (k)
n Yol 3 (y2) = F (yl)
> () Al E ) = 222 :

Y2~
From (2.1), we note that

IS . m
ST ER @y -1 =
n=0

Eik,x(log)\(l + t))

nt (1= (y = D1+ 03 - ))(1+)\t)i

_ Ei a(logy (14 1))(1 + At)*

t1—y(L+M)x = 1)+ (1 + )% —1)

_ Biga(logy(1+8)(1+3) "5
H1—y(1—At)%)

_ Eiga(logy(1+8)(1 = A(—t))" %

I y((L = A1) TR = 1))
=S (1 E

n=0

n!

orem.

Theorem 2.8. Let k € Z and n > 0, we have

F @iy —1) = ()" (1~ a3 —y).
On setting z = 0 in Theorem 2.8, we get

Corollary 2.5. Let k € Z and n > 0, we have
k n (k
FRy—1) = (~)"F" | (1;-y).
From (2.1), we see that

— (k) " Eiga(logy(1+1))
;Fn’h(y)”! (1 —y((1+ A)F - 1))

<E1“(logx 1+1)) ><Zy (L+ X% —1 )>

d0i:10.20944/preprints202009.0578.v1

(2.21)

(2.22)
Comparing the coefficients on both sides of (2.22), we obtain the following the-
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n=0 r=0

S 1 Dms1aSia(l+1,m+1)# > .
(55 ot St 08 (S50

n=0r=0

(5 ) (58t

n 1 (1)m+1’)\51’)\(l +1,m+ 1) ” t"
( )(m+ 1)k—l l+ 1 Yy SQ,)\(n Z7T) TL'

(2.23)
Therefore, by (2.23), we get the following theorem.

Theorem 2.9. Let k € Z and n > 0, we have

(k) " 1 (Dmt1 a1 Sip2((+1,m+1)
F - .
”v)\ Z;z_: Z ( ) ’ITL ]_)kfl l 1 Y SQJ(TL l,’l")

Corollary 2.6. Let k € Z and n > 0, we have

n n—l 1
n\ (Dmer xS a(l+1,m+1) |
Fn,A(y):ZZZ (l>() = 11/\—51 )y Sox(n—1,7).

=0 r=0 m=0

3. Type 2 degenerate unipoly-Fubini polynomials and numbers

In this section, we define type 2 degenerate unipoly-Fubini polynomials by using
modified degenerate polyexponential function. We derive some explicit expressions
and multifarious properties.

Let p be any arithmetic function which is a real or complex valued function
defined on the set of positive integers N. Kim-Kim [15] defined the unipoly function
attached to polynomials p(z) by

(z|p) = Z ,(k €7). (3.1)
Moreover, B
ug (1) =Y %: = Lij(x), (see [§]), (3.2)

is the ordinary polylogaritm function.

In this paper, we define the degenerate unipoly function attached to polynomials
p(z) as follows:

ug A (z|p) = Zp )i ,\m . (3.3)
It is worthy to note that
Uk ) <m|1£> = Eig () (3.4)
is the modified degenerate polyexponential function.

By using (3.3), we define the degenerate unipoly-Fubini polynomials as follows:
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o0

up(logy (1 +1)|p) : (k) ¢
: 1+)\tk:§ F T y)—. 3.5
t(1—y((1+ )% — 1)( ) —~ m AT (8:3)
In the case when z = 0 and y = 1, Fék))\p FT(Lk;p( ;1) are called the type 2

degenerate unipoly-Fubini numbers. Let us take p(n) = 5. Then we have

1

- () . t" Um(logx( ) £p) e

_ 1 (IOgA(lth))m "
L —y((L4 AR —1) mzz:l mk(m + 1)! (14 At)

__ Bika(log,(1+1))
(1 A0F )

o . m
= Z%FT(L;\(:U, y)ﬁ (3.6)

Thus, by (3.6), we have the following theorem.

(1+ A%

Theorem 3.1. Let n > 0 and k € Z, and I'n be a Gamma function. Then, we have
k k
F) | (w3y) = R (x:y).

From (3.5), we get

Al T A (L MR - 1)

- ! 3 p(mfﬁ)m* (log, (1 + )™

iF(k) ()1 = (o (1 +Dlp)

_ p(m + 1) (1) myra(m + 1)!
— TR l%;rlSl,\m+1l)

= t7 e p(m A D (Daa(m + 1) Sy a(m + 1,1+ 1) ¢
—<ZFJ,A<@/>-, (sz ><<m>++1)2< ) A<l+1 >“>
p

= (S (1) plm+ DDl + DSiam+ 11+ DFaia)
=2 ZZ(I) ERCESVA(ES) )

(3.8)
Therefore, by comparing the coefficients on both sides of (3.8), we obtain the following
theorem.

Theorem 3.2. Let n € N and k € Z. Then we have

L pim 4+ D) (Va1 a(m + DSy s(m + 1,1+ 1)E,_
Fﬁl;)’p(y)zzz ( )P( +Hd) +1,A((m++)1)k1(,lx\i 1)"’ +1) l,A(y).

=0 m=0
(3.9)
In particular
[e'S) l
k) _ ) Sia(m+ 1,1+ 1)Fia(y)
ER W) =F3w=> (l> CES S I (3.10)
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From (3.5), we observe that

Z F(k’p)

1 —
ug,\(logy (1 +7)[p)

ug,x(logy (1 +?)|p)
y((1+M)% —1))

(ex'(t) —

14+1)°

o0

- rz+m—1 = m
_t(l—y((1+At)i_1))Z< m )(1 O))

(i Rl

n /\,p
n=0

(lOmO

oo

L.H.S = Z

(k) ("

n ,\,p(y) ol

ék)l ,\7p(y)(x)(m)52,,\(lvm; m))

E (3.11)
From (3. 11) , we obtain the following theorem.
Theorem 3.3. Let n > 0 and k € Z. Then we have
n 1
k k m
E s ZZ ( )Fﬁ D @) (@)™ Sy (s —m).  (3.12)
0 m=0

From (3.5), we observ that

>

n=0

k
FX ()

n!

" upa(loga(1+t)|p)

(1 — ((1 + A)x — 1))

1 - p m+1>\m! 1
= log, (1 +¢))™"
t(1 —y((1+ A)x — 1)) Z m+1km' (log(1+))
logy (1 +1) — p(m m+1xm
— log, (1 +t
H1—y((1+ )% — 1)) ZO m+1 (logy(1 )"
:logx(l—&—) 1 Z m—|—1 m+1 )\m ZS
t 1—y((1+ )% —1) m+1

b
( )Db arFax(y

1=0 a=0

reml.

Theorem 3.4. Let n >0 and k€ Z

m=0
ts = t 1= p(m A 1) (1) g am! t!
(S o) (E ) (53 s it sl,w,m))

LH.S = i (ZZ > ( ) n—t-aFax(y)

=0 m=0

(izn:]?m-l-l m+1,\mSM(l m)

=0 m=0 m+1

!

tl
[

pm+ )Umaram! o m)> t
nl’

(m+ 1)k
(3.13)

By comparing coefficients on both sides of (3.13), we obtain the following theo-

. Then we have

n
(l ) anlfa,)\Fa,)\(y)p

B

All,m). (3.14)

d0i:10.20944/preprints202009.0578.v1


https://doi.org/10.20944/preprints202009.0578.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 September 2020 doi:10.20944/preprints202009.0578.v1

13

By applying the difference operator Ay to both sides of equation (3.5), we get

S F® i) — o, (o (4 Dlp) :
AA (gF"’A’”(x’y)”J - (t(l BT VIS )

and then we have

ZAA T(ka)p L'_ uk,)\(IOgA(1+tl)|p) Axel(t)
’ HL—y(L+ A% — 1)
_ uk,)\(log)\(l + €)|p) €§(t)t
t(—(G+Mﬁ—U
& t’n,+1
_Z F& (@ - (3.15)

Therefore, by (3.15), we obtam the following theorem.

Theorem 3.5. Let n > 0 and k € Z. Then we have
k
FR (aiy) = nF,S D ap (@10

By applying the derivative operator 5 % yith respect to z to both sides of equation
(3.5), we have

O (S p0) (et 2 (_malosa(1+0)lp) 5
o (ZFnM( ,y)n!> = 32 <t(1—y((1+)\t)i _1)(1+/\t) >

n=0
Z SE )
Uk A(logx(l +t)lp) 0
t(1—y((1+ Xt)x —1) Oz
__ua(logy(1+1)[p)
t(1—y((1+ )% — 1)

- (Z F® (@ y)t"> (Zu)m,xf;)

n=0 m=0

= Z (Z ( ) FY @) (Wm ,A) g (3.16)

By, comparing the coefﬁments of t"™ on both sides, we get the following theorem.

—(1+ )3

(1+M)5(1+A0)>

Theorem 3.6. Let n > 0 and k& € Z. Then we have

4. Conclusions

Recently Kim-Kim [] considered the degenerate poly-Genocchi polynomials by
making use of the modified degenerate polyexponential functions and Kim et al. []
introduced the two variable degenerate Fubini polynomials. By using these functions
and polynomials, we defined the type 2 degenerate poly-Fubini polynomials and ob-
tained some identities of the degenerate poly-Fubini numbers. In the final section, we
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defined the degenerate unipoly-Fubini polynomials by the modified degenerate poly-
exponential functions and obtained some properties of the degenerate unipoly-Fubini
numbers and polynomials and given multifarious properties including derivative and
integral properties. Furthermore, we have provided a correlation between the unipoly-
Fubini polynomials and the degenerate special polynomials.
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