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Abstract. At 1979, L. Carlitz introduced a degenerate version of the Stirling, Bernoulli, and Eulerian

numbers. Recently, some researchers have studied various degenerate special polynomials and numbers.
LetY be arandom variable whose moment generating function, E [e” ] =Y E[Y" ;—”!, (It| < r). The purpose

of this paper is to introduce the probabilistic extension of degenerate Genocchi polynomials, namely the
probabilistic degenerate Genocchi polynomials associated with random variable Y, m (E [3}(,5)])* =
A

Yoo GZ/ N (x)%. We obtain some properties, explicit expressions, recurrence relations and certain identities
for those polynomials and numbers. As the various special cases of random variable Y, we deal with
the gamma random variable with parameters «, f > 0, the Bernoulli random variable with probability of
success p and the Poisson random variable with parameter a > 0. Also, we investigate the properties of the
G}; ,(x) and illustrate our results with some examples.

1. Introduction
For a given nonzero real number A, the degenerate exponential function is defined to be
ety = (1+ AT, and ex(t) = (1+AB)T, (see [4,12]). (1.1)

The study of degenerate versions of special functions was started by L. Carlitz ([4]), and since then
many researchers have introduced degenerate versions of various special functions and found various
properties of them. In [22], Kurk considered the degenerate Korobov polynomials and gave recurrence
relations for poly-Korobov polynomials, the poly-Korobov-type Changhee polynomials and the degenerate
Korobov polynomials. Kim-Kim gave several expressions for the generating function of the sum of the
values of the generalized falling factorials at positive consecutive integers in [14]. In [26], authors gave

2020 Mathematics Subject Classification. Primary 05A10; Secondary 05A15, 11B73, 11B83, 60C05.

Keywords. Genocchi polynomials, degenerate exponential function, probabilistic degenerate Genocchi polynomials, probabilistic
Bell polynomials, probabilistic Stirling numbers of the second kind.

Received: 08 September 2025; Revised: 26 December 2025; Accepted: 09 January 2026

Communicated by Dragan S. Djordjevié¢

* Corresponding author: Jongkyum Kwon

Email addresses: a®417001@daegu. ac.kr (Jin-Woo Park), s jmath82@gmail.com (Sang Jo Yun), piaoxf76@gmail.com (Sangbeom
Park), mathkjk26@gnu.ac.kr (Jongkyum Kwon)



J.-W. Park et al. / Filomat 40:7 (2026), 2551-2567 2552

the degenerate version of derangement polynomials and found some interesting identities. In [18], Kim-
Kim-Lee-Kwon considered the degenerate Daehee polynomials and found the coefficients when any formal
power series represented the linear combination of these polynomials using umbral calculus. Kim-Park-
Kwon introduced the degenerate version of g-Changhee polynomials and gave some explicit formula of
those polynomials (see [21]).

L. Carlitz defined defined the degenerate Bernoulli numbers by using generating function as follows:

m ZBnA ', (see [4 7])

and Kim-Kim defined the degenerate Bell polynomials as follows:
D_Y "
e = Z Bely,\(x)—, (see [11,13, 14, 16]).
n=0

In [10, 20, 23], Kim et al. gave degenerate Genocchi polynomials which are defined as follows

% L o

When x = 0, G, = G;,1(0) are called the degenerate Geoncchi numbers.
In [9, 17], Kim et al. defined the degenerate Stirling numbers of the first kind and the second kind Sq,,(n, k)
and S, 1 (n, k), respectively defined by the generating function to be

(logA 1+t) ZSM(n e — and - (e,\(t ) — 1) —ZSZ,\(n e - 1.2)

where log, (t) is the compositional inverse function of ) such that e (log/\(t)) =log (ea(t)) = t.
The Genocchi polynomials are defined by the generating function to be

Z Gy (x) , (see [6, 8]).

ef+1

When x = 0, G,, = G,(0) are called the Genocchi numbers.
For nonzero integers n and k with n > k, the Stirling numbers of the first kind and the Stirling numbers of
the second kind S1(n, k), S2(n, k), respectively are defined by generating function to be

- 1
(log(l +1) ;Sl(n R, and & k Z So(l k)= T (see [5]). (1.3)
The Bell polynomials are defined as follows:
. = £
e(e1) = Z Bel,(v)—, (see [5, 11, 25))
n=0

In the special case x = 1, Bel,, = Bel,,(1) are called the Bell numbers.
Let Y be a random variable with the moment generating function of Y

b n

t
E [er] = Z(; E[Y"] k (It| < ) exists for some r > 0,
=
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(see [1, 2]). Note thatif Y = 1, then E [er] = ¢,
By above note, Kim-Kim defined the probabilistic Bernoulli polynomials associated with random variable
Y as follows:

W( [])' zBY(x — (see [15)) (1.4)

As the generalization of the Stirling numbers of the second kind, the probabilistic Stirling numbers of the
second kind associated with random variable Y are defined as follows:

1 (E [er] - 1)" = i SY(n, k);—n', (see[1,2,13, 19]). (1.5)

k!
I=k

In the special case Y = 1, SY(n,k) = Sy(n, k).
The probabilistic Bell polynomials associated with random variable Y are defined by the generating function
to be

) 2 Y Bez,{(x)%, (see [13, 16, 25]) (1.6)
=0

When Y = 1, Bel,(x) = Bel) (x) are called the Bell polynomials and Bel,, = Bel,(1) are called the Bell numbers.

Special functions are used extensively not only in pure and applied mathematics, but also in all fields
that utilize mathematics, such as engineering, medicine, and economics (see [3]). In particular, research
actively exploring the properties of special functions using probability theory has been progressing rapidly
in recent years (see [1, 2, 13, 15, 16, 19, 24, 25]).

This aim of this paper is to discover various properties of degenerate Genocchi polynomials and numbers
using probabilistic methods and derive some interesting identities of those polynomials and numbers. The
applications of this paper are to establish a theoretical framework for a new probabilistic model and develop
theories applicable across various fields. In particular, it seeks to provide practical solutions to real-world
problems in areas such as finance, image processing, regression modeling in statistics, and plasma physics.

The outline of this paper is as follows. In Section 1, we recall the degenerate Bernoulli numbers,
degenerate Bell polynomials, degenerate Genocchi polynomials, degenerate Stirling numbers of the first

kind and the second kind. Assume that Y is a random variable such that the moment generating function
ofY,E [eYt] =Yoo E[Y"] tn—"!, (It} < 7). In Section 2, let (Y);>1 be a sequence of mutually independent copies

of the random variable Y, and let Sy = 0, Sx = Y1 + Y2 + - -+ + Y%, k € N. Then we define the probabilistic
degenerate Genocchi polynomials associated with Y, GY w2 (0). Then we derive explicit expressions for the

probabilistic degenerate Genocchi polynomials from Theorem 2.1 to 2.7. We determine GY w2 (X) when Yis
the gamma random variable with parameters «,f > 0 in Theorem 2.8 and the Bernoulli random variable
with probability of success p in Theorem 2.9 and the Poisson random variable with parameter & > 0 in
Theorem 2.10. In Section 3, we investigate the properties of the G:, ,(x¥) and illustrate our results with some
examples. Finally, we conclude our study in Section 4.

2. Probabilistic Genocchi polynomials and numbers
Let (Yj), be sequence of mutually independent copies of the random variable Y, and let
jz1

S0=0,S=Y1+Y+---+Y;, ke N.

In viewpoint of (1.4), we define the probabilistic degenerate Genocchi polynomials associated with Y as follows:

2t
W (f) Z Gy A(x)— (21)



J.-W. Park et al. / Filomat 40:7 (2026), 2551-2567 2554

In the special case x = 0, GY , = G (0) are called the probabilistic degenerate Genocchi numbers associated with
Y. ’ ’
By (1.5) and (2.1), we see that

(e8]

Z Ggﬂ(x)t—n! =+ (E[er®] -1+1)

gy n E[e t)]+1

Seudbenony]

" ! (2.2)

[Bew)(Ze Zosens]
-y [mo (ZZ)SZM )Gy M<x>m]

n=0

By (2.2), we obtain the following theorem.

Theorem 2.1. For each nonnegative integer n, we have

Gl \(x) = Z( )GZ A SY (1, 1) ()

m=0
In particular, if we put Y = 1, then

n

Gn,/\(x) = Z (Z)Gn—m,/\sz,/\ (1’1, m)(x)m

m=0

In addition, by (2.2), we get

Z el A(x)— = [Z G;A;—n!] [Z(x)n% (E[ex®]-1) ]
n=0 n=0
- { G;A;—"'] [1 + Z(x)n% (E [e{(t)] - 1)] (2.3)
n=0 : n=1 :
-y [G,{A;—"' £y (';)sg rm o+ 1)G,f_m(x)m+1] ;—n,
n=0 ' n=1 r=0 m=0 ’

By (2.3), we obtain the following theorem.

Theorem 2.2. For each positive integer n, we have

n r n

G () =Gy, = Z Z (r)sg AEm+ DG (O
r=0 m=0

In particular, if we put Y =1, then

n r n
GZ,/\(x) - GZ,A = Z Z (r)Sz,A(T, m + 1)Gyr A (X)41-

r=0 m=0



J.-W. Park et al. / Filomat 40:7 (2026), 2551-2567

Note that by (1.2)

n

)2(n+1) 1

m E [ey(t)]
EleX(p) > :( A i
m=0( [eA ]) (E [e}{(t)]) -1

- i 2t Y2
“w el ieefe CEO)T )

=% [Z B;;] (Z (Gl @n+2)=G))) %]

r=0

:% Z Z (i) (GZA(Zn +2)— G:,//\) Bay_r;_”!

1 i 2 40\ (G,(@n+2)-GY,)BY,, #
2 T (@a+2)@a+1) n!’

and

Eley o] = ) Ele )]

n
m=0 m=0 m=0
(o]

E [(San)u,A] 2_11!-

Hence, by (2.4) and (2.5), we obtain the following theorem.

Theorem 2.3. For each nonnegative integer a, n, we have

(cren+2-cY) |

n a+2 )
mZ:OE[(Yl +Yo 4+ YZm)a,A] = ;‘( r ) (Cl + 2)(!1 + 1) Bu—r+2'

Ifwe put Y =1, then

n a+2
Z(zm)m = Z (“ + 2)(Gm(2n +2) - GM)B
m=0

=i\ r @+2)@a+1)

2555
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Since

REOES] (E[exo)) EEEE) (E[er])

=2t Y (1" (E[ef)])™"
m=0

:2ti(—1)’” (E[ero] -1+ 1)”’”
m=0

=2t i i (x J; '”)(—1)*" (Elero] - 1)1
m=0 [=0
) i(x + ) i NG l);—:
m=0 =0 r=1 ’
=2t )" Y Y e mu(=1)"S} 1);—’:
m=0 n=0 [=0 ’
o oo n-1 n
= Z Z n(=1)"(x + m)Sy ,(r, l)%.
n=1 m=0 =0 ’

By (2.6), we obtain the following theorem.

Theorem 2.4.
oo n-1
Gy () =0and G, (x) = Z Z n(=1)"(x + mySY, (r,1), (n > 1).
m=0 [=0

In particular, if we put Y = 1, then
Go(x) = 0and Gy an(=1)"(x + m);Soa(r, 1), (n > 1).

From Theorem 2.4, we see that Gf ,(x) is also constant.
By (2.1), we get '

2t [i Gt—] (E[ero]+1)

n=0 \ r=0

and so by (2.7), we obtain the following theorem.

Theorem 2.5. For each nonnegative integer n, we have

n

n
261, = Z (r)E [(V);a] G}fz/—r,)\ + GZ,A-

r=0
In particular, if we put Y = 1, then

n

n
210=Y (r)(l)mcn_m + G

r=0

2556
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Note that

(o)

Z n! Y(t) + 1 B th( 1)"1 (t) )

=0 m=0

=2t Z(—m}s [eysrae e

=2f2(—1)m g E [(Y1 +Yy 4+ Ym)m] ;—n'

m=0 n=1
=Y 20 Y (CDPE[( + Yo+ 4 V)] %
n=1 m=0 '

and so by (2.8), we obtain the following theorem.

Theorem 2.6. For each positive integer n, we have

Gry=2n ) (~1)"E[(Smlu-14]-
m=0
In particular, if we put Y = 1, then

)

Gn,/\ =2n Z(_l)m (m)n—l,)\ .

m=0

Let n be a positive odd integer. Then

th( DF(E[ef)]) L( L+ (E[efo]))

Elel)]+1

=Y (6, + Y ) %

m=0

and

n

ot Z( 1)k (t) =2t (_1)kE [edAY1+Yz+m+Yk (t)]

0

=

S|

=2t} (- 1)kZ [y +Y2+-.-+Yk)m]%

k=0 m=0

—szZ]( DE[Snora] o

m=1

By (2.9) and (2.10), we obtain the following theorem.

Theorem 2.7. Let n be a positive odd integer. Then G , = =G, (n) and for each positive integer m, we have

GY +GY A1)

Y D[S0 1] - o

k=0

2557

2.8)

(2.9)

(2.10)
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In particular, if we put Y = 1, then

Z(waﬁf—ﬁﬁﬂ

A continuous random variable Y whose density function is given by

_ | pety F()) if y >0,
U { 0 ify <0,

for some a, > 0 is called the gamma random variable with parameters «, , which is denoted by Y ~ I'(«, ).
Let Y ~I'(1,1). Then

EHM=L€WWW=Le%HW“W@

1
— Llog(1 + At)’

(2.11)

and so by (1.3), we see that

© of 2t(1- }log(1 + At))
Z‘O "l g Y(t)]+1 2 - Tlog(1+ 19

1 ) s log(1 + At) ]
1-slog(l+At)  1-5;log(l+At)

— i (i/\ log(1 + /\t)) - 22 (— log(1 + At))m]

n=0

~t|2- i( ) (1og(1+)u))”]

n=0

(2.12)

=2t — tZ o /\l)n = (log(1 + At)"

:zt—ii LR il
Q20" e

n=1 m=0

By (2.12), we obtain the following theorem.
Theorem 2.8. Let Y ~ I'(1,1). For each nonnegative integer n, we have

-1 1
Y nA" " m!
Gy =201n — L Wsl(n —1,m).

Let Y be the Bernoulli random variable with probability success p. Note that

E[el®)] =pleay - 1) + 1. (2.13)



J.-W. Park et al. / Filomat 40:7 (2026), 2551-2567 2559

By (2.13), we get
oy P2
2 G CE[eX]+1
n=0 A

_ 2t _ t
pex®-1D+2 1 (=L -1)

P , (2.14)
=tz_é(—g n!;sm(l,n)l—'

ke p)m t‘rl
=t -2} m! —
( 2 " SZ’A(n'm)n!

n=0 m=0

n-1 n

_ s p m ¢
—Z n(—E) m!Sz,A(n—l,m)a,

and by (2.14), we obtain the following theorem.

Theorem 2.9. Let Y be the Bernoulli random variable with probability success p. For each positive integer n, we have

[y

& =¥ (B
a) =1 ~3 m!Sy y(n —1,m).
0

3
I

Let Y be the Poisson random variable with parameter & > 0. Note that

— v —a ( (t))y aler(t)—
Eley(0] = ;eﬁ(t)e % =e ; ae;—, = 20D, (2.15)
By (2.15), we get
. " 2t x

— 2t eax(eA(t)—l)
eatea(h)-1) 4+ 1

_ t 20 (ep(t) - 1)eax(gA(t)_1)
aley(t) — 1) exea®-1) 41

Ly g Py g e Aty t" (2.16)
= [Z B”’AEJ [HZ:(; Gnm (ea(t) = 1) ][;0 Beln,A(ax)mJ

n=0
1 (oS} n n t” 00 ; 8] tl
- Z& Za - Ba-imaBelua(ax) — Zaa Gansm(l, g
n=um n= =n

n a n—a

t
(n)( ¢ )arGrSz, A(n—a, r)Ba_m,/\Belm,,\(ax)]
—i \a/\m

n

E.
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Moreover, by (2.16)

ZG /\( ) Z_t exea(t)=1)

ga(t’z\(f) D41

- [i ][i 0"Gy) (o1 - 1))”]

=0

i[i Bn)\_][z Z Gm(x)a™ Sy, 0 (n, m)— J
n=0 n=0 m=0

1 (o)

2L

[ Z ms2/\(7’ m)B;,— VAGm(x)]

0 m=0

(2.17)

By (2.16) and (2.17), we obtain the following theorem.

Theorem 2.10. Let Y be the Poisson random variable with parameter a > 0. For each nonnegative integer n, we

have
n a n—a n
aGl@ =YY (a)( )a GrS2,1(11 = 8, 7)By-y 1 Bely 1 ()
a=0 m=0 r=0
n 14 n
=Yy ( )a”’Sz,;\(r, 1)Byy—\ G ().
r=0 m=0 r
Let Y be the binomial distribution with parameters m and p. Then
E[el()] = (plea®h -1+ 1)". (2.18)
By (2.18), we get
i 2t 2t
— Y(t)] 11 (pe®-D+1)+1

=2t Z(—l)’ (e -1)+ 1"
=
ot IZ:}—D’ i (’Zl )P“(m(t) ~ 1y
=2tg<—1>12ml>ap e =1y (2.19)
ot genl ioml)ap“ Y sl
=2t i(—l)l i i(ml)w"sz,m, b);

a=0 b=0
) o n-—1
tTl
=23 Y (D ' nSaatn =1,0)—.
n=1 1=0 b=0

By (2.19), we obtain the following theorem.
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Theorem 2.11. Let Y be the binomial distribution with parameter m and p. For each positive integer n, we have

oo tn
Gua=2) Y (=1 (mb)sp"nSoa(n - Lb)—.
Let Y be the geometric distribution with probability success p. Then

E[e} (0] = 1p ;( )(t),p +g=1. (2.20)

By (2.20), we get

i ot 2 -ge®)
"l T @p - Dea(t) + 1

n=0
=2pz—f1<1 g 0) L0
zp - Z( 1e g(t)—qZ( G (221)

i e+l

0

I
S (O =00+ )0 S

=
Il

2n(-1)
2p -

[ EMS

((l)n 14 = q(+ Dy 1)\)—-

—

1

]
o

n=
By (2.21), we obtain the following theorem.
Theorem 2.12. Let Y be the geometric distribution with probability success p. For each positive integer n, we have

o 2n(—1)!

Gn,/\ =
— 2p -

((ln 14 =g+ 1) 10).

3. The properties of GZSA(x)

The polynomial G (¥), s =g,b,p can be explicitly expressed by using Mathematica. For example, the
polynomials with n = 1 2,3,4 are listed as following

ij\(x) =1,
G\ () = 2x +1,
Gl () = 32 = 3hx + 2 (A 1)

3,1 2 !
Gy (x) = 4 + (6= 12A)% + (—4 + 81%) x + (-3 + 61 — 4A2).
Gl =1,
Gy (x) = p(2x - 1),

3

Gy (x) = 3p° +3p(1-2p— A)x + 7’0 A+p-1),
Gy () = 49’ + 6p” (2 - 3p — 21)
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+4p (1= 6p+5p> =31+ 6pA + 2A%)x + p (=2 + 6p — 3p* + 61 — 6pA — 442).
G\ =1,
G, (%) = ax —1),
G;a(x) =3%2+3a(l-a—-A)x+ 37“ A-1),
GZ;\(X) =40°x® +6a% (2 — a —24) 2

+4a(1—3a—3)\+3oz/\+2)\2)x+a(—2+a2+6)\—4/\2).

where Y, ~ I'(1,1), Y} is the Bernoulli random variable with probability success p and Y, is the Poisson
random variable with parameter a.

To investigate the numerical patten of the root of the polynomials G}fA (x), s=g,b,p, we compute there
roots by using the Mathematica with 100 working precision, for n = 20,40,60 and A = 0.2,0.4,1.0. Here,
we take a = 0.2 and p = 0.5. The numerical results are plotted in Fig.1-3. Studying how many real roots a
polynomial has is also important in algebra. The number of real roots of the polynomials G:SA (x), s=g,b,p
are counted for n = 20,40,60 and A = 0.2,0.4,1.0. The results are shown in Table 1-Table 3. Observing the
results in Table 1-Table 3 and Fig. 1-3, the polynomials G;SA (x) have the following properties:

The degree of polynomials G;SA (x)isn —1.

The distributions of the roots of the polynomials G;KSA (x), s = g,b,p are symmetrical with respect to
the x— axis.

Both polynomials G:,”A(x) and Gz’” (x) have a similar property, i.e. polynomials with smaller A have
more real roots.

G:Z’A (x) with larger A has more real roots.

Table 1: The number of real roots of polynomial G:ﬁ ().

A=02 A=04 A=10
n =20 7 3 1
n =40 5 5 1
n =60 7 3 3
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n=20,1=0.2 n=20,1=04 n=20,1=1.
l I
10 . . 20 .
. 10 . .,
5 o. 5 ... 10 ‘.
~ o - A A .
g oo = £ e £ .
=1 .‘ =1 .‘ =1 $
3 ° -5 o -10 g
° -10 ° o
. . =20 M
-10[ -15
=300 =20 <10 0 10 20 -3 -2 -1 0 10 20 -2 -10 0 10 2
Re(x) Re(x) Re(x)
n=40,1=0.2 n=40,1=04 n=40, 1=1
40F ' ' ] 0 o
° e o .. Y 40 ]
20 ° o. % 20 L . e . ..‘o
° .. L] L] .. 20
£ 0 . . o* E 0 . z 0 .
=] o =] -
[ ] oo
. ° B -20
-0t o ® . =20 o« o 0 o
e, 6 0, 0 ° -40 P
—40b . || T -60 . . . . .
-60 -40 -2 0 20 -5 -40 =30 -20 =10 0 10 20 =20 -10 0 10 20
Re(x) Re(x) Re(x)
=00, 1=0.2 n=060, =04 n=60,1=1
" . ol M 100F —
° [ ] [ ] ° ° L] [ ] ° ..
50 ° ° o ° e )3 . ° e ° S0F %
° ° . o °°
% . 0o o % 4 4 . . . %
| . nig F N oo .
=} L3N ) ° - [) ° -
e o ° ° ° °
" o . .. sl . ° ..0
- ° ° - =50¢
e e ¢ * . o o°° ¢ % .0’.
-100
, SOOF 1| ,
-100 -5 0 -120-100 -80 -60 -40 -20 0 20 =30 =20 -0 0 10 2
Re(x) Re(x) Re(x)
Figure 1: The zeros of the polynomials G:g/\ (x) varying n = 20,40,60 and A = 0.2,0.4,1.0.
Table 2: The number of real roots of polynomial GZ@\ ().
A=02 A=04 A=1.0
n =20 13 15 19
n =40 19 17 39
n =60 7 11 59
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n=20,1=0.2, p=0.5

n=20,1=04, p=0.5

n=20,1=1,p=0.5

r 1.0
2
. 10 .
0.5
1 05
2 o’ 2 2
‘E’ (1]3 ° e o o ....- E 0.0! ° o o o oanmf TE’ 0.0F €20000000000000000
L] ° L) L)
-0.5
- 05
. 10 .
=2
-60 -40 -2 0 20 -40 =20 0 20 =T 0 20 3
Re(x) Re(x) Re(x)
n=40,1=0.2, p=0.5 n=40,1=04, p=0.5 n=40,1=1,p=0.5
10F M AN M NS Anas s 10 ¥ y
- 10 -
5 . N 0.5
°° 5 s °
~ ° ~ o ~
C! y g e o %
£ 0f o o o ooooooona* . £ (113 e o o oooooon?oo £ 0.0F NS0 © © © ®ocNe
- ° = ° L] L]
= v - .'. N -03
° .‘ PR
-10
L8 (1] O T TP TP TP s . . . . . . . -10 N . . .
-100 -80 -60 -40 -20 0 20 -100 -80 -60 -40 -20 0 20 40 =20 0 20 40 60
Re(x) Re(x) Re(x)
n=60,1=0.2, p=0.5 n=60,1=0.4, p=0.5 n=60,1=1, p=0.5
T T T T T 1.0 T T T T
40 40[ P
° oo o00 . o® ’. 03
2 . o o o 2 o e
. o %o,
~ ° .Q. ° ) ° ° .. L4 2
X (0f o o ‘@ o X (0f © o oo o§ o o = 0.0F GEENSIENN000 ® 00 ®O one
£ LX) £ 4 £
= . - . = ° °® © . =
. ® o0
-2 . e o © -2 o .
° oo %0 ° ° ° -0.5
[} L]
4 L) (X3
-40
=150 -100  -50 0 50 =150  -100 =50 0 50 SN0 0 4 6 80 100 120
Re(x) Re(x) Re(x)
Figure 2: The zeros of the polynomials G:i\ (x) varying n = 20,40,60 and A = 0.2,0.4,1.0.
Table 3: The number of real roots of polynomial G ().
n,A
A=02 A=04 A=1.0
n=20 17 11 7
n =40 31 19 5
n =60 11 7 5
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Let Y be a random variable whose moment generating function, E [e“] = Yo oE[Y"
The aim of this paper is to introduce the probabilistic extension of degenerate Genocchi polynomials,
namely the probabilistic degenerate Genocchi polynomials associated with random variable Y. We obtained
several properties, explicit expressions, recurrence relations and certain identities for those polynomials and
numbers. As the some special cases of random variable Y, we dealt with the gamma random variable with
parameters a, f > 0, the Bernoulli random variable with probability of success p and the Poisson random
variable with parameter a > 0. In a concrete form, we obtained several explicit expressions for GZ/ 1)
related to the probabilistic Bernoulli polynomials associated with Y(see Theorem 2.3), the probabilistic
Stirling numbers of the second kind of the second kind associated with Y(see Theorem 2.1, 2.2, 2.4) and
the probabilistic Bell polynomials associated with Y(see Theorem 2.10). Further more, we derived three
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identities about probabilistic degenerate extensions of recurrence relationsand Sy = Y1+ Yo +---+ Y, k€ N
(see Theorems 2.5- 2.7). We represented explicit expressions GZ/ ,(x) when Y ~ I'(1,1) in Theorem 2.8 and Y
is the Bernoulli random variable with probability of success p in Theorem 2.9 and Y is the Poisson random
variable with parameter @ > 0 in Theorem 2.10. We investigated an explicit expression and the numerical
pattern of the roots for the polynomials GZS/‘ (x), s =g,bp. Also, we compute their roots by using the
Mathematica with 100 working precision, forn = 20,40,60,A =0.2,04,1.0,a = 0.2 and p = 0.5 and showed
the results in Table 1,2,3. As one of our future projects, we would like to continue to study probabilistic
versions of Riemann-Zeta functions and L functions.
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