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Abstract

Hybrid number system is a generalization of complex, hyperbolic and dual numbers. Hybrid numbers
and hybrid polynomials have been the subject of much research in recent years. In this paper,
hybrinomials related to hyper-Fibonacci and hyper-Lucas numbers are defined. Then some algebraic
properties of newly defined hybrinomials are examined such as the recurrence relations and summation
formulas. Also, the relation between hybrinomials related to hyper-Fibonacci and hyper-Lucas numbers
is given. Additionally, hybrid hyper-Fibonacci and hybrid hyper-Lucas numbers are defined by using
the hybrinomials related to hyper-Fibonacci and hyper-Lucas numbers.
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1. Introduction

The Fibonacci and Lucas number sequences are the most popular integer sequences which are
the special cases of the Horadam number sequences. The Fibonacci and Lucas number
sequences have a wide range of applications in mathematics [1-3, 7, 8, 12, 15, 25, 26] and they
are defined by the recurrence relations, respectively (n > 1) [13]:

Fooy=E, +F,, with F,=0, F, =1 (1)
and
LTl+1 = LTl + LTL—l Wlth LO = 2, Ll = 1, (2)

We encounter many generalizations of the Fibonacci and Lucas numbers in the literature [2, 3,

6, 8, 14, 18, 28]. Dil and Mez6 [6] introduced hyper-Fibonacci number Fn(r) and hyper-Lucas

number LEI’") as a generalization of the Fibonacci and Lucas numbers, by the formulas

This paper is the extended form of the talk entitled “Hybrinomials related to hyper-Fibonacci and hyper-Lucas numbers” presented at the “9th
International Congress on Fundamental and Applied Sciences” (ICFAS2022) at Fatih Sultan Mehmet Vakif University, Istanbul Turkey, 28-
30 June 2022.


https://orcid.org/0000-0001-6260-9063

n
E" = Z F'™Y  with ¥ =F, F7=0 K’ =1 3)
k=0
and
n
Ly = Z Ly with LY =1, 1 =2 L=2r+1, (4)
k=0

where r is a positive integer. The hyper-Fibonacci and hyper-Lucas numbers have the
recurrence relations forn > 1 and r > 1 [6]:

EN =F" 4+ FTY (5)
and
LY =19, + 107, 6)

Horzum and Koger [9] introduced the Horadam polynomials as a generalization of the Horadam
numbers, and investigated some of their properties. Fibonacci polynomial E,(x) and Lucas
polynomial L, (x) are defined by Catalan and Bicknell, respectively as

Fp(x) = xFp_1 (%) + Fo(x) with Fo(x) =0, Fi(x)=1 (7)
and
L,(x) =xL,_1(x) + L,_,(x) with Ly(x) =2, L(x)=x, (8)

where x is any variable quantity and n > 2. Hyper-Fibonacci polynomial Fn(r) (x) and hyper-
Lucas polynomial Lgf) (x) are defined by the formulas

F(x) = Z FO D) with E®(x) = F(x), F7(x) =0, E”(x) = 1 9)

s=0
and

n
L7 (x) = Z L™V () with L) = L,(x), L) =2, 1) =x +2r  (10)

s=0

for any variable quantity x and positive integer r [16]. For r > 1 and n > 1, the recurrence
relations

EM(x) = F7 (x) + ET P (%), (11)
L) = 19,0 + LYV (%) (12)

are hold and also for r > 1 and n > 2, the relations

+r—2
FP@) = xED @ + B0+ (M) (13)

My — g @ ) _(nt+r-—2 n+r—1

LD = 2Dy 0 + 157,00 —x ("I TF) +2(M T (14)



are valid for the hyper-Fibonacci and hyper-Lucas polynomials [16]. Furthermore, if r > 1 and
n > 1, then there are the summation formulas

r

D ED® = ER @ + (1= 0F,0) = By () (15)
and =

DI = 10,00 + (1= DLy ~ Ly () (16)

s=0

and there are the relations between the hyper-Fibonacci and hyper-Lucas polynomials [16]:

xE () + L7 (x) = 2E7 (x) (17)
and

xEP ) - LD (x) = -2 (Fn(f)l(x) + (” jz | 1)) (18)

Hybrid number set K, which is a generalization of complex, hyperbolic and dual numbers, is
introduced by Ozdemir [19] as

K= {a+bi+ce+dh:ab,c,d €R,i?=—-1,62=0,h>=1,ih = hi = € + i}. (19)

The hybrid number system has attracted the attention of many researchers, recently. So there
are a lot of papers about the hybrid number system including the Horadam numbers and
especially the special cases of Horadam numbers [4, 5, 10, 11, 17, 20-25, 27]. Let us give a
brief overview of some of them: Szynal-Liana [21] defined the Horadam hybrid numbers and
gave some of their properties such as the Binet formula, character and generating function.
Fibonacci hybrid number FH,, and Lucas hybrid number LH,, are defined as

FHn :Fn+iFn+1+EFn+2+th+3 (20)
and
LHn = LTL + iLn+1 + ELn+2 + th+3 (21)

by using the Fibonacci and Lucas numbers [21]. Tan and Ait-Amrane [25] introduced the bi-
periodic Horadam hybrid numbers as a generalization of the Horadam hybrid numbers. They
investigated the generating function and the Binet formula for newly defined hybrid numbers
and gave the relation between generalized bi-periodic Fibonacci hybrid numbers and
generalized bi-periodic Lucas hybrid numbers. Kizilates [11] defined the generalization of
Fibonacci and Lucas hybrid numbers called g-Fibonacci and g-Lucas hybrid numbers,
respectively. The author also gave some of their algebraic properties. The nth (p, q)-Fibonacci
hybrid and (p, q)-Lucas hybrid numbers are defined by using (p, q)-Fibonacci and (p, g)-Lucas
numbers, respectively, moreover the generating functions, Binet formulas, Catalan and Cassini
identities are presented for these hybrid numbers [5]. Horadam hybrid polynomials are defined
using the Horadam polynomials, by Kizilates [10]. Fibonacci and Lucas hybrid polynomials,
which are called Fibonacci and Lucas hybrinomials, are introduced by Szynal-Liana and Wloch
[23] as follows:



FHy(x) = Ey(x) + iF11(%) + €Fpi5(x) + hFyy3(x) (22)
and
LHp(x) = Lyp(x) + iLpy1 (%) + €Lyi2(x) + Ly 5(x), (23)

where F,(x) and L,,(x) are the ordinary Fibonacci and Lucas polynomials, respectively. The
recurrence relation for the Fibonacci hybrinomials is (n = 2)

FHy(x) = xFH,_1(x) + FHy (%), (24)
with the initial conditions
FHo(x) =i+ex+h(x?>+1),FH;(x) =1+ ix + e(x? + 1) + h(x® + 2x),
and the recurrence relation for the Lucas hybrinomials is (n > 2)

LH,(x) = xLH,_;(x) + LH,_5(x) (25)
with

LHy(x) =2+ ix + e(x? + 2) + h(x3 + 3x)
and

LH (x) =x +i(x? +2) + e(x3 + 3x) + h(x* + 4x? + 2) [23].

Mersin and Bahsi [17] defined hyper-Fibonacci and hyper-Lucas hybrinomials as

n
HE® = Z HET™Y with HE® = HF,(x), HF(" = HF,(x) (26)
s=0
and
n
HLD) = Z HLU™ with HL® = HL,(x), HLT = HLy(x), (27)
s=0

where r is a positive integer, HE,(x) and HL,(x) are the ordinary Fibonacci and Lucas
hybrinomials. The authors examined some of their properties such as the recurrence relations,
summation formulas and generating functions. Also in [17] hyper-Fibonacci hybrid numbers
and hyper-Lucas hybrid numbers are introduced by using the hyper-Fibonacci and hyper-Lucas
hybrinomials for x = 1, respectively.

By the motivation of the above papers, this paper aims to define hybrinomials related to hyper-
Fibonacci and hyper-Lucas numbers in a different way than in [17] and to examine some
properties of these hybrinomials, such as the recurrence relations and summation formulas.
Another aim is to introduce hybrid hyper-Fibonacci and hybrid hyper-Lucas numbers by using
newly defined hybrinomials.

2. Main results

Definition 2.1 Hybrinomials related to hyper-Fibonacci and hyper-Lucas numbers are defined
as:

FHY (x) = F7 () + iF 2 (x) + €BG () + hES (%) (28)



and
LHD () = L () + L0, 00 + L2, () + L, (), 29

n+1

where F,fr)(x) and Lgf) (x) are the ordinary hyper-Fibonacci and hyper-Lucas polynomials,
respectively.

The first few hybrinomials related to hyper-Fibonacci are

FHP(x) =i4e(x+1)+h(x2 +x+2),
FHP(x) =1+i(x+1)+e(x? +x+2) +h(x3 +x% +3x + 2),
FHP(x) =@+ 1) +i(x2 +x+2) + e(x® +x2 +3x + 2) + h(x* + x® + 4x2 + 3x + 3),

FHP () =i+e(x+2)+h(x®+2x+4),
FHP(x) =1+i(x +2)+e(x? + 2x +4) + h(x3 + 2x% + 5x + 6),
FHP(x) = (x+2) +i(x?+2x + 4) + €(x® + 2x2 + 5x + 6) + h(x* + 2x3 + 6x2 + 8x + 9).

The first few hybrinomials related to hyper-Lucas numbers are

LHP() =2+ i(x+2) +e(x® +x +4) + h(x® + x2 + 4x + 4),
LHO(x) = (c+2) +i(2 +x+4) + e +x2 + 4x +4) + h(x* + 2% + 5x% + 4x + 6),
LHP(x) = (22 +x +4) + (% + 2% + 4x + 4) + e(x* + x> + 5x% + 4x + 6)

+h(x® + x* + 6x3 + 5x% + 9x + 6),

LHSZ)(x) =2+i(x+4)+e(x?®+2x+8)+h(x3+2x%+ 6x+12),
LHP(x) = (x+4) +i(x? + 2x + 8) + e(x® + 2x% + 6x + 12)
+h(x* + 2x3 + 7x? + 10x + 18),
LHZ(Z)(x) =(x?+2x+8)+i(x3+2x%+6x+12) + e(x* + 2x3 + 7x% + 10x + 18)
+h(x® + 2x* + 8x3 + 12x% + 19x + 24).

The hybrinomials defined in Definition 2.1 gives the following definition of hybrid numbers
for x=1:

Definition 2.2 Hybrid hyper-Fibonacci and hybrid hyper-Lucas numbers are defined as

FH = ED +iE® + eE® + hE™) (30)

n+1 n+2 n+3
and



LHD = 1 010 4 el™

@)
+ LS,

(31)

where Fn(r) and Lsf) are the ordinary hyper-Fibonacci and hyper-Lucas numbers, respectively.

Next two tables contain some values of the hybrid hyper-Fibonacci and hybrid hyper-Lucas

numbers, respectively.

Table 1: The first few values of the hybrid hyper-Fibonacci numbers FH,ST).

r=20 r=1 r=2 r=3
n=0 |i+e+2h i+ 2€e +4h i+3e+7h i+4e+11h
n=1 [1+i+2e+3h 1+ 20+ 4e+7h 1+3i+ 7¢+ 14h 1+ 4+ 11€ + 25h
n=2 [1+2i+3e+5h 2+4i+7e+12h 3+ 7i + 14€ + 26h 4+ 11i + 25¢ + 51h
n=3 [2+3i+5e+8h 4 +7i+12¢ + 20h 7+ 140 + 26€ + 46h |11+ 25i +51€ +97h
n=4 [3+5i+8+13h 7 +12i + 20€ + 33h 14 + 260 + 46€ + 79h |25+ 51i + 97¢ + 176k
Table 2: The first few values of the hybrid hyper-Lucas numbers LH,Sr).

r=0 r=1 r=2 r=3
n=0 |[2+i+3e+4h 2+3i+6e+10h  |2+5i+11e+21h 2+ 7i+ 18¢ + 39h
n=1 |[1+3i+4e+7h 3+6i+10e+17h |5+ 11i+21e+38h |7 +18i +39€ + 77h
n=2 |[3+4i+7e+11h 6+10i +17¢ +28h [11+21i +38e + 66h |18 +39i + 77¢ + 143h
n=3 [4+7i+11le+18h 10 + 17i + 28¢ + 46h |21+ 38i + 66€ + 112h[39 + 77i + 143€ + 255h
n=4 |7+11i+18e+29h |17+ 28i +46€ + 75h [38 + 66i + 112¢ + 187h |77 + 143i + 255¢ + 442h

Next, we give our results.

Theorem 2.1 FHS (x) and LHS (x) have the recurrence relations for r > 1 and n > 1

Proof.

FH (x) = FHY (%) + FHT P (),
LHP (%) = LH, (x) + LHY ™V (x).



i.  The proof is similar to the proof of (ii).
ii.  Considering Definition 2.1 and equation (12), we have
LH (r)l (x) +LH V() = L(T)l(x) + il (%) + ELEQl(x) + hL(r)z(x)
+LT V() + LT () + el P () + ALl (x)
= (12,@ +1777@) +i (17 @ + 157 @)
e (L@ +L75700) + h (L0, 00 + 157 )
= LD ) + L"), () + LT, (x) + L), (x)
= LH ().

Corollary 2.1 The hybrid hyper-Fibonacci and hybrid hyper-Lucas numbers have the
recurrence relations forr > 1 and n > 1:

i. FH? =FHD, + FHI ™,
i. LH =LH, +LHT™Y,

Theorem 2.2 If r > 1 and n = 2, then there are the recurrence relations for FH,(f) (x) and
LH (x), respectively:

i FEO@ =xF D 0+ FEO,0 + (P T+ (PFT T
n+r n+r+1
e (7” ) ( r—1 )

i.  LHP () = xLH, (x) + LHT, (x) - (n +r— T 2) (x — 2h)

(ni—i )(xL—Z)—(n+r)(xe—21) (n;l—r+1)(xh_2€)

Proof.

i By using Definition 2.1 and equation (13), we have

(P20 L0+ (TS (T T e (1) n (P

= x (EZ,00) + iR () + eEC () + hES), ()

+(ED, ) + iED () + €7 (x) + hED (1)

#(TIT (I e CID R (I



) () n+r—2 . D) Q) n+r—1
= xF,” (x) + E," ()+( .1 )+l<an (x)+Fn_1(x)+( S )>

n+r +r+1
+e(xF,f?1(x)+F(r)(x)+( 1))+h(xF,fP2(x)+F,fP1( )+(nri1 ))

= Fn(r) (x) + LFn(i)1 x) + an(i)z (x) + th(P3 (x).
ii. The proof is similar to the proof of (i).

Corollary 2.2 If r > 1 and n > 2, then there are the recurrence relations for the hybrid hyper-
Fibonacci and hybrid hyper-Lucas numbers, respectively:

L FH = FHO, 4+ PR, + (P72 4 (P D4 ()

+h(n+r+1)’

r—1

) ) (r) _(n+r _ _(n+r—
i. LH = LHT, + LH® (r_ )(1 2h) (r )(l 2)

n+r ) n+r+1
—(r_l)(e—Zl)—( 1 )(h—Ze).
Theorem 2.3 The summation formulas

n
i. Z FH_ET)(x) — FHr(lT‘I'l)(x) _ (l'FO(T'l‘l)(x) + EFvl(T‘l‘l)(x) + thZ(T'I‘l)(x))’
n
il ) L) = LTV - (5@ + el @ + T 00)
s=0

are hold for FH (x) and LH{ (x), respectively.
Proof.
I. The proof is similar to the proof of (ii).

ii. We use the mathematical induction method on n. By using Definition 2.1 and
equation (12), we have



LHIY () — (iLg”l)(x) +eLT D (x) + ALTHY (x))
= L300 + L) + LYV () + hLY P ()
- (iLg”” () + LTV () + hLTY (x))
=170 +i (1770 - LV00) + € (15 @) - 15 ()
+h (L(3T+1) (x) _ L(2T+1) (x))
=190 +il7 () + L () + ALY (%)
0 1 2 3
= LH (x).

Thus, the result is true for n = 0. Assume that the result is true for n = k. Then, we have

LH () = LHT D () = (ild "0 () + €L () + hLy V().

%)
Il E
o

We must show that the result is true forn = k + 1.

k+1

k
DO =) L@ + L ()
s=0 =

= LHT V() = (il§ 060 + L™ 00 + hid ™0 (0)) + LHET, ()

= LHT* Y (x) — (iLE;“) (@) + €Ly + hLT (@),
This completes the proof.

Corollary 2.3 There are the summation formulas for the hybrid hyper-Fibonacci and hybrid
hyper-Lucas numbers, respectively:

ZFH(r) H(r+1) (iFO(r+1) n EFl(r+1) n hFZ(r“)),

n
ii.z LHY = LH{D = (iL5™ + el I + hid ™),
s=0
Theorem 2.4 Forr > 1 and n > 1, the summation formulas
Z FHS (x) = FHT, () + (1 = x)FH, (x) — FH,_y (%),

z LH® (x) = LHT, (x) + (1 — x)LH, (x) — LHy_ (%)

are hold.



Proof.
i By using Definition 2.1 and equation (15), we have

r T
Y FHP) = ) (B0 + ES () + B () + hES ()
s=0 0

s=

T T T

T
= Z F,fs) (x) + iz F,fi)l (x) + ez Fn(i)z (x) + hz Fn(i)3 (x)
s=0

s=0 s=0 s=0

= [FS00 + (1 = 0F,(0) = Fury 0] + [ EEL(0 + (1 = 0)F s () — By ()]
+e[FS 00 + (1= 0)Fn(6) = Frpa ()]

FR[ED, (0 + (1= 0)Fya(0) — Fraz ()|
Thus,
r
> FHD () = (E 00 + EG(0) + eES3 00 + hES, (1)
s=0

+(1 = x) (B, (%) + iFpy1 (0)+€Fp5(x) + hFyi5(x))
_(Fn—l(x) + iFn(x) + 6-Fn+1(x) + th+2 (x))

= FH®, (x) + (1 — x)FH, (x) — FH,_,(x).
ii. The proof is similar to the proof of (i).

Corollary 2.4 If r = 1and n > 1, then

r
i Z FHY® = FH™) — FH,_,,
s=0

r
i z LHY = FLT) —LH,_,
) s=0
are valid.

Theorem 2.5 If r > 1 and n > 1, then there are the relations between FH,(f) (x) and
) ray-
LH, "’ (x):

i xFH(x) + LHD (x) = 2FHT, (%),

ii. xFH () — L () = =2 (FH, () + (™ :z H+i(tE

1 r—1
re(ETEY (M)

10



Proof. From Definition 2.1, equations (17) and (18), we have the proofs as follows:

i FH (x) + LHY (%)
= x (E () + I () + B () + hEGL () )
n n+1 n+2 n+3
+ (L(,f) (x) + iLgﬁl(x) + eLglrJ)rz(x) + hLEf#(x))
= (xE” @) + LY 00)) + i (xED () + L), ()
e (xFD, () + 19, (0) + h (xET () + 19250

= 2FD (x) + 2iE7) (x) + 2eFT (%) + 2hED, (x)

= 2FH") (%),

i. xFHY) —LH™
= x (F () + 1EC () + eES () + hEGL () )
= (LG + L, (0 + €152, () + ALY ()
= (xB7 0 = 15700 + i (xF 00 - 17, ()
+e (an(Pz (x) — L7, (x)) +h (an(P3 (x) — L&f#(x))

_ <Fn(f)1(x) N (n +i; 1)> —2i (Fn(r)(x) + (?i;))

r
—2¢ (Fn(i)l(x) + (n :—i-{ 1)) —2h <Fn(i)2(x) + (n :i -1|_ 2)>
N e s iedes

a("FI2)

Corollary 2.5 If r > 1 and n > 1, then there are the relations between the hybrid hyper-
Fibonacci and hybrid hyper-Lucas numbers:

. FHY + LHY = 2FH"

n+1
i. FH = LD = =2 (PHO, + (P T ) +i(C D) e (P
o (n+r+2)>
r—1 '

3. Conclusion

Hyper-Fibonacci and hyper-Lucas numbers are the generalizations of the well-known
Fibonacci and Lucas number sequences which have huge number applications in many
branches of science. The hybrid number system is also the generalization of complex,
hyperbolic, and dual numbers which are attracted attention, recently. In the present paper, we
defined the new hybrinomials and hybrid numbers related to hyper-Fibonacci and hyper-Lucas
numbers. We obtained the recurrence relations and summation formulas for newly defined

11



hybrinomials and hybrid numbers. We also gave the relationship between these hybrinomials
and the relationship between these hybrid numbers.

References

[1] Bahsi M., Mez6 1., Solak S., "A symmetric algorithm for hyper-Fibonacci and hyper-
Lucas numbers", Annales Mathematicae et Informaticae 43 (2014): 19-27.

[2] Bilgici G., "New generalizations of Fibonacci and Lucas sequences”, Applied
Mathematical Sciences 8(29) (2014) : 1429-1437.

[3] Bilgici G., "Two generalizations of Lucas sequence", Applied Mathematics and
Computation 245 (2014): 526-538.

[4] CatarinoP.,"On k-Pell hybrid numbers", Journal. of Discrete Mathematical Sciences and
Cryptography 22 (2019):.83-89. D0i:10.1080/09720529.2019.1569822

[5] Cerda-Morales G., "Investigation of generalized hybrid Fibonacci numbers and their
Properties*", Applied Mathematics E-Notes 21 (2021) : 110-118.

[6] Dil A. and Mez6 1., "A symmetric algorithm hyperharmonic and Fibonacci numbers".
Applied Mathematics and Computation, 206 (2008) : 942-951.

[7] FalconS.and Plaza A., "On the Fibonacci k-numbers”, Chaos, Solitons and Fractals 32(5)
(2007) : 1615-1624.

[8] Gupta V.K., Panwar Y.K. and Sikhwal O., "Generalized Fibonacci sequences”,
Theoretical Mathematics and Applications 2(2) (2012) : 115-124.

[91 Horzum T. and Kocer E.G., "On some properties of Horadam polynomials”, International
Mathematical Forum 4(25) (2009) : 1243-1252.

[10] Kizilates C., "A note on Horadam hybrinomials”, Fundamental Journal of Mathematics
and Applications 5(1) (2022) : 1-9. Doi:10.33401/fujma.993546

[11] Kizilates C., "A new generalization of Fibonacci hybrid and Lucas hybrid numbers",
Chaos, Solitons and Fractals 130 (2020) : 109449.

[12] Kocer E.G., Tuglu N. and Stakhov A., "On the m-extension of the Fibonacci and Lucas
p-numbers”, Chaos, Solitons and Fractals 40(4) (2009) :1890-1906.

[13] Koshy T., "Fibonacci and Lucas numbers with applications Pure and Applied
Mathematics”, A Wiley-Interscience Series of Texts, Monographs, and Tracts, New
York: Wiley, (2001).

[14] Kome C., Yazlik Y. and Madhusudanan V., "A new generalization of Fibonacci and
Lucas p-numbers"”, Journal of Computational Analysis and Applications 25(4) (2018) :
657-6609.

[15] Lengyel T., "The order of the Fibonacci and Lucas numbers", Fibonacci Quarterly 33(3)
(1995) : 234-239.

[16] Mersin E.O., "Hyper-Fibonacci and hyper-Lucas polynomials”, Conference Proceeding
of 5th International E-Conference on Mathematical Advances and Applications
(ICOMAA-2022), Yildiz Technical University, Istanbul, Turkey, (2022).

[17] Mersin E.O. and Bahsi M., "Hyper-Fibonacci and hyper-Lucas hybrinomials", Konuralp

Journal of Mathematics 10(2) (2022) : 293-300.

12



[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]
[26]

[27]

[28]

Muskat J.B., "Generalized Fibonacci and Lucas sequences and rootfinding methods",
Mathematics and Computation, 61(203) (1993) : 365-372.

Ozdemir M., "Introduction to hybrid numbers", Advances in Applied Clifford Algebras,
28(11) (2018). D0i:10.1007/s00006-018-0833-3

Ozkan E. and Uysal M., "Mersenne-Lucas Hybrid numbers", Mathematica Montisnigri
52 (2021) : 17-29.

Szynal-Liana A., "The Horadam hybrid numbers"”, Discussiones Mathematicae General
Algebra and Applications 38 (2018) : 91-98. Doi: 10.7151/dmgaa.1287

Szynal-Liana A. and WIloch 1., "On Jacobsthal and Jacobsthal-Lucas Hybrid numbers™,
Annales Mathematicae Silesianae 33 (2019) : 276-283. D0i:10.2478/amsil-2018-0009
Szynal-Liana A. and WIloch I., "Introduction to Fibonacci and Lucas hybrinomials™.
Complex Variables and Elliptic Equations, 65(10) (2020) : 1736-1747.

Sentiirk T.D., Bilgici G., Dasdemir A. and Unal Z., "A study on Horadam hybrid
numbers", Turkish Journal of Mathematics 44(4) (2020) : 1212-1221.

Tan E. and Ait-Amrane N.R., "On a new generalization of Fibonacci hybrid numbers",
Indian Journal of Pure and Applied Mathematics (2022) : 1-11.

Tasci D. and Firengiz M.C., "Incomplete Fibonacci and Lucas p-numbers", Mathematical
and Computer Modelling 52(9-10) (2010) : 1763-1770.

Yilmaz N., "More identities on Fibonacci and Lucas hybrid numbers", Notes on Number
Theory and Discrete Mathematics 27(2) (2021) : 159-167.
D0i:10.7546/nntdm.2021.27.2.159-167

Yayenie O., "A note on generalized Fibonacci sequences”, Applied Mathematics and
Computation 217(12) (2011) : 5603-5611.

13



