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Abstract: Many properties of special polynomials, such as recurrence relations, sum formulas, and
symmetric properties, have been studied in the literature with the help of generating functions and
their functional equations. In this paper, we define the generalized (p, q)-Bernoulli-Fibonacci and
generalized (p, q)-Bernoulli-Lucas polynomials and numbers by using the (p,q)-Bernoulli num-
bers, unified (p, q)-Bernoulli polynomials, /1(x)-Fibonacci polynomials, and /(x)-Lucas polynomials.
We also introduce the generalized bivariate (p, g)-Bernoulli-Fibonacci and generalized bivariate
(p, 9)-Bernoulli-Lucas polynomials and numbers. Then, we derive some properties of these newly
established polynomials and numbers by using their generating functions with their functional
equations. Finally, we provide some families of bilinear and bilateral generating functions for the
generalized bivariate (p, g)-Bernoulli-Fibonacci polynomials.

Keywords: g-Bernoulli numbers; (p, g)-Bernoulli numbers; unified (p, 4)-Bernoulli polynomials;
h(x)-Fibonacci polynomials; generating functions

MSC: 05A19; 11B37; 11B39; 11B83

1. Introduction

Special polynomials and special numbers are frequently used in many branches of
mathematics, especially in areas such as mathematical physics, mathematical modeling,
difference equations, and analytical number theory. With the help of the generating func-
tions of these polynomials and numbers, some identities, sum formulas, and symmetric
identities containing these polynomials have been obtained. Many special numbers and
special polynomials including Fibonacci and Lucas numbers have been studied with inter-
est by mathematicians from past to present. For n > 2, Fibonacci and Lucas numbers [1]
are defined by

Fo=Fy1+ Fy-2,
and
Ly =Ly—1+ Ly,

with the initial values Fp = 0, F; = 1, Ly = 2, and L; = 1. In [2], Nalli and Haukkanen de-
fined the h(x)-Fibonacci polynomials and /(x)-Lucas polynomials, including the Fibonacci
polynomials, Pell polynomials, Lucas polynomials, and Pell-Lucas polynomials. Let /1(x)
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be a polynomial with real coefficients. The recurrence relations of the /(x)-Fibonacci
polynomials and /(x)-Lucas polynomials are defined by

Fon(x) =h(x)F_10(x) + Fiop(x), n>2

and
Lyp(x) = h(x)Ly_1p(x) + Ly_pu(x), n>2

where Fy,(x) =0, F; ,(x) =1, Lo,(x) = 2, and Ly ;,(x) = h(x). They derived the generat-
ing functions of /1(x)-Fibonacci polynomials and /(x)-Lucas polynomials as follows:

. n_ 4
an,h(x)é - 1—h(x)§—§2'
and . 2 h(x)z
_ — h(x
n;OLn,h(x)@ = W

For more information on Fibonacci- and Lucas-type polynomials, numbers, and their
applications, for example, in the theory of geometric functions, see [3-15]. On the other
hand, the Bernoulli numbers B;, are defined with the help of the following generating
function as [16]

o n
ZBnQ' = ég , 2] < 2m.
iy ntoet—1
In [17], Rahmani defined the p-Bernoulli numbers by means of the following generating
function as

(e Cn
ZOB”"’E =2F1(1,1;p +2;1—¢b), 1)
n—

where p > —1 integer and 2F1(a, b; c; u) denotes the Gaussian hypergeometric function
defined by
(a),,(b), u"

ad u
2F1(a,b;c;u) = — =
y;) (c), n!
and (x),, denotes the shifted factorial defined by (x), = x(x +1)(x +2)...(x +n — 1) for
n >0, (x)y =1, and x any real or complex number. Substituting p = 0 into (1), B, o = By,
ordinary Bernoulli numbers are obtained. Moreover, Rahmani gave some important
properties of p-Bernoulli numbers. Rahmani also defined the p-Bernoulli polynomials
as follows:
) n
Y Bn,,,(x)i = e 2F1(1, L;p + 2,1 —éb). )
=0 n!
Substituting x = 0 into (2), By,»(0) = By,p, p-Bernoulli numbers are obtained. The readers
can also see [18]. After Rahmani, Pathan [19] generalized these numbers and polynomials
called (p, q)-Bernoulli numbers and (p, q)-Bernoulli polynomials, respectively. The (p, 9)-
Bernoulli numbers are defined by means of the following generating function as

& n
2F1(1,+ 1L p+21—¢°) = ZBW,%. ®3)
n=0 :

For g = 0, (3) reduces to (1). Moreover, the author introduced the unified (p, 4)-Bernoulli
polynomials defined by
e} gi’l
e oF1(1, g+ ;p+21—ef) = Z()Bn,p,q(x)m,
n=

4)

for every integer p > —1. For x = 0, (4) reduces to (3).
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In the light of the above paper, with the help of the (p, )-Bernoulli numbers, unified
(p, q)-Bernoulli polynomials, /(x)-Fibonacci polynomials, and (x)-Lucas polynomials, we
define the generalized (p, )-Bernoulli-Fibonacci and generalized (p, g)-Bernoulli-Lucas
polynomials and numbers. We also introduce the generalized bivariate (p, q)-Bernoulli—
Fibonacci and generalized bivariate (p, q)-Bernoulli-Lucas polynomials and numbers.
Then, we derive some properties of these newly established polynomials and numbers
by using their generating functions with their functional equations. Finally, we provide
some families of bilinear and bilateral generating functions for the generalized bivariate
(p, q)-Bernoulli-Fibonacci polynomials.

2. Generalized (p, 9)-Bernoulli-Fibonacci and Generalized (p, q)-Bernoulli-Lucas
Polynomials and Numbers

In this part of the paper, we introduce the generalized (p, q)-Bernoulli-Fibonacci
polynomials and generalized (p, q)-Bernoulli-Lucas polynomials. Then, we derive some
properties of these polynomials by using the their generating functions.

Definition 1. The generalized (p, q)-Bernoulli-Fibonacci polynomials gF, 1, , 4(x) are given by
the following generating function:
2\-1 c- "
CA—n(x)g =) 2P g+ Lp+21 €)= ) Funpg(0) 2y,

n=0

©)

for every integer p > —1.

Some special cases of the generalized (p, 7)-Bernoulli-Fibonacci polynomials gF,, 1, ; 4 (x)
are as follows:

e  Setting ¢ = 0 into (5), pFypp0(x) =p Fupp(x), generalized p-Bernoulli-Fibonacci
polynomials are obtained.

e Setting (x) = x into (5), generalized (p, q)-Bernoulli-Fibonacci polynomials become
(p, q)-Bernoulli-Fibonacci polynomials.

e  Setting (x) = 1into (5), generalized (p, g)-Bernoulli-Fibonacci polynomials become
(p, q)-Bernoulli-Fibonacci numbers.

e Setting h(x) = 2x into (5), generalized (p, q)-Bernoulli-Fibonacci polynomials become
(p, q)-Bernoulli-Pell polynomials.

e Setting h(x) = 2 into (5), generalized (p, g)-Bernoulli-Fibonacci polynomials become
(p, q)-Bernoulli-Pell numbers.

Definition 2. The generalized (p, q)-Bernoulli-Lucas polynomials gL, j, , ,(x) are given by the
following generating function:
o n
(2=h()D)(A=h(x)l =) 2F1I(L g+ Lp+21—¢) = ) BLn,h,p,q(x)%'
n=0 :

(6)

Some special cases of the generalized (p, q)-Bernoulli-Lucas polynomials gL, j, ; 4 (%)
are as follows:

*  Setting g = 0into (6), gLy 1,p,0(x) =8 Lypp(x), generalized p-Bernoulli-Lucas polyno-
mials are obtained.

e Setting h(x) = x into (6), generalized (p, q)-Bernoulli-Lucas polynomials become
(p, q)-Bernoulli-Lucas polynomials.

e  Setting h(x) = 1 into (6), generalized (p, q)-Bernoulli-Lucas polynomials become
(p, q)-Bernoulli-Lucas numbers.

e Setting h(x) = 2x into (6), generalized (p, q)-Bernoulli-Lucas polynomials become
(p, q)-Bernoulli-Pell-Lucas polynomials.



Symmetry 2023, 15, 943

40f 10

e Setting h(x) = 2 into (6), generalized (p, q)-Bernoulli-Lucas polynomials become
(p, q)-Bernoulli-Pell-Lucas numbers.

We can rewrite (5) as
00 gn 00 Y 00 g]
2 BFn,h,p,q(x)il = Z Fn;h(x)g Z BfJ’"i‘T'
n=0 =0 j=0 J:
Comparing the coefficients of (" on both sides of the above equation, we have

B
]

BFnh,p, ”'ZFn ]h

Similarly, we may reformulate (6) as

o]

ZB nh,pq Z x)¢" Z qu*

Thus, we have

Theorem 1. The representation of (p, q)-Bernoulli numbers in terms of generalized (p, q)-Bernoulli—
Fibonacci polynomials is

Bn,p,q - BFnJrl,h,p,q (x) h(x)BFn,h,p,q(x) Banl,h,p,q (x)

_ _ - > 1.
nl (n+1)! nl CES

Proof. By using (5), we have

) n—1
PFUL g+ 1p+ 21— o) = (1= h(x)E ~ ) Y 5Fuipg(0)"
n=0 ’
o) 7" - 1
Z()Bn,p,qa - ( g é—Z Z BPn JLp.g ) T
n=
Comparing the coefficients of (", we obtain the desired result. [
Theorem 2. Forn > 1, we have
n n12 1 1\ B
. l — —m,p, i
BFn h,pq ZO Z ( ) (:_mni’)q' hm 2 1(x)r (7)
m=0 i=0

where |h(x)Z + (2| < 1.
Proof. Using (5), we obtain

C(1=h(x)7 =)' 2F1(1L, g+ L;p+2;1 )
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On writing n 4 i + 1 = m in the right hand-side of the above equation, we have

{1 —h(x)—®) 1 2F1(1, g+ L, p+2;1—¢éb)

—92rF1 . . 4 - VﬂTfl] m—i—1 m—2i—1 m
=2F1(L,q+Lp+21—¢) Y, Z( ) )h ()|

m=0| i=0 !

o & n o (L] m—i—1 2i-1
Y ohuga( = L Buay | L (") e
n=0 m=0| i=0

Replace n with n — m and compare the coefficients of " to obtain the result (7). O

Theorem 3. For n > 2, we have

2 1 1
Bn,p,qH = h(x)BFn,h,p,q(x)a + BLn,h,p,q(x)E
1 1
—h(x) {h(x>BFnl,h,p,q(x>(nl)! + BLnLh/P/’i(x)(nl)!}
1 1
— [h(x)BFnzlh,p,q(x)(n_z)! + BLnZ,h,p,q(x)(n_z)!] 4 (8)
d
an 1 2 1
BLup,q(x ) = BFui1n,pq(x )(n+1)! —h(x)BFn,h,P,q(@ﬁ' ©)

Proof. Through the following equation, we have

21~ h(x)E ~ )V 2FL(Lg + Lp+ 21— ) = h(x) Y pFoppa(0) 2 + 2 BLnpa(0) .
n=0

So, we obtain

gn + Z Bthpq( )gn]

n o n

= 1) X pFunp() 5y + 1 BLn,h,p,q<x>%
n=0 : =

2 ;}Bn,mi! = (1-h(x)Z-2%) [h(x) ;)Bpn,h,prq

o n

_h(x)glh(x) Z BFn,h,p,q( g + Z Bthpq( )gn]

n=0

n

O Bt g] |

Comparing the coefficients of ", we obtain the result (8). By virtue of (6), we obtain

_gz [h(x) Z BFn,h,p,q(
n=0

(2~ Q1) )7 2FUL G+ Lp 421 =) = 3 gLy p(0)S

n=0
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¢

—h()L =) 2FI(Lg+ Lp+21—ef) = e X BPn,h,p,q<x,y)%

=) n—1 0 n o] n
2 Z BFn,h,p,q(x)gT - h(x) Z BFn,h,p,q(x)% - Z Bthpq( )é
n=0 :

n=0 . n=0

Comparing the coefficients of (", we obtain the our assertion (9). O

3. Generalized Bivariate (p, g4)-Bernoulli-Fibonacci and Generalized Bivariate
(p, q)-Bernoulli-Lucas Polynomials and Numbers

Definition 3. The generalized bivariate (p, q)-Fibonacci-Bernoulli polynomials are defined by the
following generating function as

n

(1~ h)g - ) N 2L+ p 421 - ) = Y BEunpa(e ), (10
n=0 :

for every integer p > —1.

Letting y = 0 in (10), pFy,p4(x,0) =p Fuppq(x), the generalized (p,q)-Bernoulli-
Fibonacci polynomials are obtained.

Definition 4. The generalized bivariate (p, q)-Lucas—Bernoulli polynomials are defined by the
following generating function as
oo n
2=h(x)) (1 =h(x)g =)' 2F1(L g+ Lp+21—ef) = Y gLy ypq(x, y)C,, (11)
n=0
for every integer p > —1.

Letting y = 0in (11), gLy ji,p4(x,0) =p Ly p,q(x), the generalized (p, q)-Bernoulli-
Lucas polynomials are obtained.

Theorem 4. The following summation formula holds true:

BEunpq(¥) = ) ( ) "B mhpq (X Y), (12)

m=0

and ;
nhpq ZO( ) Ln_m,h,p,q(x,y). (13)

Proof. By using (10), we have
n

m oo n

m, ZBFnhpq(x ]/)g

é’fl

ml(n —m)!’

L
io:BFnhpq( )gn = io:

n=0

HME%

Fy mhpq(x y)

Using the Cauchy product and comparing the coefficients of ", we obtain (12). The proof
of (13) is similar. [
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Theorem 5. Let p > —1. The following representations for generalized bivariate (p, q)-Bernoulli—
Fibonacci polynomials and generalized bivariate (p, q)-Bernoulli-Lucas polynomials involving
Euler polynomials E,, (x) hold true:

SEunpa(ey) = ;[2 3 (1) (5 ) B

m=0 k=0
3 Z)Enmw)BFm,h,p,q(x)], )
and
suipa(y) = [ 33 (0) () Ern®)oLncsnpa)
3 () Enmw)BLm,h,p,q(x)] . 1)

Proof. The generating function for the Euler polynomials E, (y) gives

1 & n
=LY B

T
=0 n:

Substituting this values of e¥¢ in (10) gives

egT“ i)gn(y)i’:gu —h(x)l —2*) ' 2F1(1, 9+ 1;p+2;1—¢°)
= !
= i BFn,h,p,q(xr]/>%
n=0 ’
% ng % g En(y)% g BFn,h,p,q(x)% + 2 E, (y)% gBFn,h,p,q(x)i’:
= gBFn,h,p,q(x/y)it'

Using the Cauchy product and comparing the coefficients of ", we obtain (14). The proof
of (15) is similar. [

4. Some Families of Generating Functions for the Generalized Bivariate
(p, q)-Bernoulli-Fibonacci and Generalized Bivariate
(p, q)-Bernoulli-Lucas Polynomials

In this section, we derive bilinear and bilateral generating functions for the generalized
bivariate (p, q)-Bernoulli-Fibonacci polynomials by using some methods that were used
earlier in [20] (see also [21-24]).

Theorem 6. Suppose that A, (T) is an identically non-vanishing function of m complex variables
ti,...,ts (m € N) and of complex order y. Additionally, let the function A, (T) have the following
generating function:

Yy,v (T/' w) = kz akA}H»vk (T)wk
—0

(ap #0; v e C;, T=(t,...,t5); s € N).
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Then, for ¥, r,u,v (X, y; T; h) given by

[n/1] F (x
BEu—rihpq(X.Y)
(X, y; Tih) =) oy — A T Ay+vk(T)hkz (16)
= (n —rk)!
o0 (D "
HX::O‘Yn,r,y,v (x,y, T; U,)'U (1 )

= Yuu(T;@)0(1 - h(x)v — v?) 1V 2F1(1,9 +1;p 4+ 2,1 —¢°),
where n,r € N.

Proof. By substituting
@
lIIn,r,y,v (x/ y; T; ?)

from the definition (16) into the left-hand side of (17), we can write the following form of
the left-hand side of the equality (17) of Theorem 6:

o) n/r L (
BEn—ricn,pq (%, Y) _
Z‘Yn,w(x v r)v -y Z %vak(mwkvn 3
n=0 k= rk)!

which, upon replacing n with n + rk, we have

ol o o0 F X,
Z LIIn,r,y,v (x; yT; g)vn = Z Z aj w Ay+vk(T )(Dkvn
n=0

n=0k=0 !
(o) k e} ,Un
= ¥ %A (T)@ Y BEujpqe(xy) P}
k=0 n=0 :
=Y (T,@)o(1 — h(x)v — v?) LY’ 2F1(1,q +1;p +2;1—¢€Y),

which is the right-hand side of the generating function (17) asserted by Theorem 6. [

To give some examples of the generating functions expressed by Theorem 6 above, we
first set

s=1and Ayiu(7) = Buiup(r) (kv € No)

in Theorem 6. Here, B, ,(x) denotes the p-Bernoulli polynomials defined by (2). Thus, we
deduce from Theorem 6 the following result, which provides a class of bilateral generating
functions for the p-Bernoulli polynomials and the generalized bivariate (p, q)-Bernoulli-
Fibonacci polynomials.

Corollary 1. If Y, ,(v;w) := ¥ akBH,,k/p(’y)wk Aax #0, k,u,veNy),and
k=0

/1] BEq- rkh,pq( ]/)
=L

Wnry, X, Y; ’)// rk) By+1/k,P (’)/)gk

where n, u,v € No; v € N, then

ad u
2 Wn,r,;t,v (x/ v F) "
n=0

= Y (pu)t(l—h(x)t —2) e 2F1(1, 9+ L;p+2;1—¢).
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Remark 1. Using (10) and taking aj = %, u=0,v=1, wehave

i i F,_ rkh,p, ]/) Bk,P(’)/) uktnfrk
= = (n —rk)! k!

= eM™2F1(1,1;p +2;1 —e")t(1 — h(x)t — t2) "LV 2F1(1,g + 1, p +2;1 —¢).

Finally, in terms of the generalized bivariate (p, q)-Fibonacci-Bernoulli polynomials
BFup,q(x, y) generated by (10), we set

s = 2and Ay+vk(x1/]/l) =B Fn,h,p,q(xlz]/l)

in Theorem 6. We find that the following class of bilinear generating functions for the
bivariate polynomials gF,, j, ;4 (%, ¥)-

Corollary 2. IfYy,v(xl/yl;w) = kZ Ay BFn,h,p,q(xl/]/l)wk /(ak #0, u,VE NO)/ and
=0

/1] Banrk,h,p,q(x/y)
D P AT

Wi (X, 5 %1, 91, 0) = p—_ BEu vk pg (x1,91)2F

k=0 (

where n, u,v € Noand r € N, then

s u
Z Wn,r,y,v X, Y, X1, Y1, . t"
3 Wan ( v)
= Yyu(xq,yu)t(1—h(x)t — )1V 2F1(1,9 +1;p +2;1 —¢').

Remark 2. By virtue of (10), and if we set ay = %, u=0,v =1, wehave

Z [?ir BEq - rkh,pq( }/) BFk,h,p,q(xllyl)uktn,rk
b (n —rk)! k!

= u(l—h(x))u—u?)"1e" 2F1(1,+1;p +2;1 —e")
xt(1—h(x)t — )LV 2F1(1,g+ 1, p +2;1 —¢').

5. Conclusions

In this paper, using the (p, 7)-Bernoulli numbers, unified (p, q)-Bernoulli polynomials,
h(x)-Fibonacci polynomials, and h(x)-Lucas polynomials, we define the generalized (p, q)-
Bernoulli-Fibonacci and generalized (p, q)-Bernoulli-Lucas, generalized bivariate (p, q)-
Bernoulli-Fibonacci, and generalized bivariate (p, q)-Bernoulli-Lucas polynomials and
numbers, respectively. We obtain some important identities and relations of these newly
established polynomials by using their generating functions and functional equations.
Finally, we provide some generating functions for the generalized bivariate (p, )-Bernoulli-
Fibonacci polynomials. For the last section, every proper choice of the coefficients a;
(k € Np), if the multivariable function A, k(f1, ..., ts), (s € N), is expressed as a proper
product of many ordinary functions, the allegations of Theorem 6, are able to be applied
to obtain various families of bilinear and bilateral generating functions for the families of
the polynomials gF, j, p,q(x,y). With the help of this article, different types of polynomial
families can be defined. Different types of polynomial families can be defined by taking
bivariate Fibonacci and bivariate Lucas polynomials instead of /(x)-Fibonacci and h(x)-
Lucas polynomials, which we discussed in this article. Our work is to define a new
polynomial family with the help of different types of polynomial families that differ from
previous studies. For future studies, researchers can define different types of polynomials
with the help of this study.



Symmetry 2023, 15, 943 10 of 10

Author Contributions: Conceptualization, H.G., W.A K. and C.K,; formal analysis, H.G., W.A.K. and
C.K,; funding acquisition, H.G. and W.A K.; investigation, W.A K. and C.K.; methodology, H.G.,
W.A K. and C.K,; project administration, H.G., W.A K. and C.K,; software, H.G., W.A K. and CK;
writing—original draft, W.A K. and C.K.; writing—review and editing, H.G.,, W.A.K. and C.K. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Data Availability Statement: Not applicable.

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

References

1. Koshy, T. Fibonacci and Lucas Numbers with Applications; Wiley: New York, NY, USA, 2019.

2. Nalli, A.; Haukkanen, P. On generalized Fibonacci and Lucas polynomials. Chaos Solitons Fractals 2009, 42, 3179-3186. [CrossRef]

3. Lee, G.; Asci, M. Some properties of the (p, q)-Fibonacci and (p, q)-Lucas polynomials. . Appl. Math. 2012, 2012, 18. [CrossRef]

4. Kocer, E.G.; Tuglu, N.; Stakhov, A. On the m-extension of the Fibonacci and Lucas p-numbers. Chaos Solitons Fractals 2009, 40,
1890-1906. [CrossRef]

5. Horzum, T.; Kocer, E.G. On some properties of Horadam polynomials. Int. Math. Forum. 2009, 25, 1243-1252.

6. Horadam, A.F,; Basic properties of a certain generalized sequence of numbers. Fibonacci Quart. 1965, 3, 161-176.

7. Kizilates, C. New families of Horadam numbers associated with finite operators and their applications. Math. Methods Appl. Sci.
2021, 44, 14371-14381. [CrossRef]

8. Pathan, M.A.; Khan, W.A. On a class of generalized Humbert-Hermite polynomials via generalized Fibonacci polynomials. Turk. J.
Math. 2022, 46, 929-945. [CrossRef]

9. Pathan, M.A_; Khan, W.A. On h(x)-Fibonacci-Euler and h(x)-Lucas-Euler numbers and polynomials. Acta Univ. Apulensis Math.
Inform. 2019, 58, 117-133. [CrossRef]

10. Bala, A.; Verma, V. Some properties of bi-variate bi-periodic Lucas polynomials. Ann. Rom. Soc. Cell Biol. 2021, 25, 8778-8784.
Available online: http://annalsofrscb.ro/index.php /journal/article /view /3598 /2921 (accessed on 31 March 2023).

11. Catalani, M. Generalized bivariate Fibonacci polynomials. arXiv 2004, arXiv:math/0211366v2.

12. Panwar, Y.; Gupta, V.K.; Bhandari, ]. Generalized Identities of Bivariate Fibonacci and Bivariate Lucas Polynomials. Jauist 2020,
1, 142-150.

13. Altinkaya, $.; Yalgin, S.; Cakmak, S. A Subclass of Bi-Univalent Functions Based on the Faber Polynomial Expansions and the
Fibonacci Numbers. Mathematics 2019, 7, 160. [CrossRef]

14. Altinkaya, S.; Yalgin, S. On the (p, g)-Lucas polynomial coefficient bounds of the bi-univalent function class ¢. Bol. Soc. Mat. Mex.
2019, 25, 567-575. [CrossRef]

15. Murugusundaramoorthy, G.; Yalgin, S. On A-Pseudo Bi-Starlike Functions related (p, g)-Lucas polynomial. Lib. Math. 2019,
39, 79-88.

16. Srivastava, H.M.; Choi, J. Zeta and q-Zeta Functions and Associated Series and Integrals; Elsevier Science Publishers: Amsterdam, The
Netherlands; London, UK; New York, NY, USA, 2012.

17. Rahmani, M. On p-Bernoulli numbers and polynomials. J. Number Theory 2015, 157, 350-366.. [CrossRef]

18. Kargin, L.; Rahmani, M. A closed formula for the generating function of p-Bernoulli numbers. Quaest. Math. 2018, 41, 975-983.
[CrossRef]

19. Pathan, M.A. Unified (p, q)-Bernoulli-Hermite polynomials. Fasc. Math. 2018, 61, 125-141. [CrossRef]

20. Erkus, E; Srivastava, H.M. A unified presentation of some families of multivariable polynomials. Integral Transform. Spec. Funct.
2006, 17, 267-273. [CrossRef]

21. Srivastava, H.M.; Manocha, H.L. A Treatise on Generating Functions; Halsted Press (Ellis Horwood Limited, Chichester): Sydney,
Australia; Wiley: New York, NY, USA, 1984.

22. Srivastava, H.M.; Kizilates, C. A parametric kind of the Fubini-type polynomials. Rev. R. Acad. Cienc. Exactas Fis. Nat. Ser. A Mat.
RACSAM 2019, 113, 3253-3267. [CrossRef]

23. Tuglu, N.; Erkus-Duman, E. Generating functions for the generalized bivariate Fibonacci and Lucas polynomials. ]. Comput. Anal.
Appl. 2015, 18, 815-821. [CrossRef]

24. Kizilates, C. Explicit, determinantal, recursive formulas, and generating functions of generalized Humbert-Hermite polynomials

via generalized Fibonacci Polynomials. Math. Meth. Appl. Sci. 2023, 1-12. [CrossRef]

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://doi.org/10.1016/j.chaos.2009.04.048
http://dx.doi.org/10.1155/2012/264842
http://dx.doi.org/10.1016/j.chaos.2007.09.071
http://dx.doi.org/10.1002/mma.7702
http://dx.doi.org/10.55730/1300-0098.3133
http://dx.doi.org/10.17114/j.aua.2019.58.10
http://annalsofrscb.ro/index.php/journal/article/view/3598/2921
http://dx.doi.org/10.3390/math7020160
http://dx.doi.org/10.1007/s40590-018-0212-z
http://dx.doi.org/10.1016/j.jnt.2015.05.019
http://dx.doi.org/10.2989/16073606.2017.1418762
http://dx.doi.org/10.1515/fascmath-2018-0022
http://dx.doi.org/10.1080/10652460500444928
http://dx.doi.org/10.1007/s13398-019-00687-4
http://dx.doi.org/10.26637/mjm1003/008
http://dx.doi.org/10.1002/mma.9048

	Introduction
	Generalized (p,q)-Bernoulli–Fibonacci and Generalized (p,q)-Bernoulli–Lucas Polynomials and Numbers
	Generalized Bivariate (p,q)-Bernoulli–Fibonacci and Generalized Bivariate (p,q)-Bernoulli–Lucas Polynomials and Numbers
	Some Families of Generating Functions for the Generalized Bivariate (p,q)-Bernoulli–Fibonacci and Generalized Bivariate (p,q)-Bernoulli–Lucas Polynomials
	Conclusions
	References

