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ABSTRACT

The Fibonacci sequence is famous for possessinglevfuh and amazing properties. In this paper, wesent

generalized identities involving common factorkdfibonacci-Like, k- Fibonacci and k-Lucas numbend related identities.

Binet's formula will employ to obtain the identitie
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INTRODUCTION

It is well-known that the Fibonacci sequence is mreminent examples of recursive sequence. Theraitci
sequence is famous for possessing wonderful andziaghgroperties. Fibonacci numbers are a populaictdor
mathematical enrichment and popularization. Theoézci appear in numerous mathematical problemson@icci
composed a number text in which he did importantkwio number theory and the solution of algebrajoations. The
book for which he is most famous in the “Liber abablished in 1202. In the third section of thed, he posed the
equation of rabbit problem which is known as thetfinathematical model for population growth. Friiva statement of

rabbit problem, the famous Fibonacci numbers catdvived,
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Figure 1

This sequence in which each number is the sumeofutle preceding numbers has proved extremely fiugihd

appears in different areas in Mathematics and 8eien

The Fibonacci sequence, Lucas sequence, Pell ssgjudtell-Lucas sequence, Jacobsthal sequence and

Jacobsthal-Lucas sequence are most prominent egamptecursive sequences.

The Fibonacci sequence [8] is defined by the renae relation
F=F.,+tF. , k=22 withF,=0,F=1 (1.1)

The Lucas sequence [8] is defined by the recurresiagion
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L=L_+L_,, k22 with ,=2,L,=1 (1.2)
The second order recurrence sequence has beeraliggein two ways mainly, first by preserving timétial
conditions and second by preserving the recurreziagion.

Kalman and Mena [5] generalize the Fibonacci secgiéry

F =aF _,+bF_,, n=2 with =0, F=1 (1.3)

-
Horadam [1] defined generalized Fibonacci sequdnge
H,=H_,+H_,, n=23with H = p, H,= p+ ¢ (1.4)

-2’
where p and g are arbitrary integers.

Panwar, Rathore and Chawla [18] introduced thehloféacci-Like sequence and proved some relatediigsnt

For any positive real number k, the k-Fibonaccid_ﬂequencéS('r} is defined by the recurrence relation

S = K@it R RO withj=2, §=2 (1.5)

This sequence contains features both of the k-Ribcdrsequence and the Fibonacci-Like sequence.

PRELIMINARIES

The k-Fibonacci numbers which are of recent origgre found by studying the recursive applicationtved
geometrical transformations used in the well-knofear triangle longest-edge partition [10], serviag an example
between geometry and numbers. Also in [18], autlestablished some new properties of k-Fibonaccibmimand k-
Lucas numbers in terms of binomial sums. Falcon Rlada [2] studied 3-dimensional k-Fibonacci sgirebnsidering
geometric point of view. Some identities for k-Leaaumbers may be found in [2]. In [4] many propertof k-Fibonacci

numbers are obtained by easy arguments and reléttedo-called Pascal triangle.

In this section, we Review Basic Definitions and moduce Relevant Facts

Definition (k-Fibonacci sequence [4]).: For any positive real number k, the k—Fibonaca:imce{ Fk]n} is

defined by the recurrence relation

Feoi=KF ,+F .., N21 with F,,=0, F,=1 2.1)

1T

A few k-Fibonacci numbers are

F.=kK
Foo=k>+1
Fo. =K +2k
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Fos =k +3k*+1...

There is a large number of k-Fibonacci sequencdexid in The Online Encyclopedia of Integer Seqgesnc
from now on OEIS, being the first

{F.}=1{011 23758 .}.:A0000
{F}=1{0 125 12 29, }.: A0o01

{F..} = {0, 1, 3,10, 33,109, }.. : A0061

Preposition 2.1 (Binet's formula for the k-Fibonacci sequence [4]he nth k-Fibonacci number is given by

F=2-t (22)
0,-0,

where[J, & [0, are the roots of the characteristic equakér kx—1= 0.

Definition (k-Lucas sequence [1])For any positive real number k, the k-Lucas seqe{rh_kyn} is defined by

the recurrence relation

Lo =KL ¥ Ly N21 with L =2, L ,=k (2.3)
A few k-Lucas numbers are

L, =k*+2

L, =k>+3k

L, =k*+4k*+2

L, s = k®+5k® + 5k

Now on OEIS, being the first

{Lp=1{2 134,711 18,29, }.. : AOGX
{L.}={2 2 6, 14, 34, 82, 198, 478,} .. 00220z
{L..} = {2, 3 11, 36, 119, 393, 1298, 4287} :.A006497

Preposition 2.2: (Binet’s formula for the k-Lucas sequence [1]). Kieucas numbers are given by the formula
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Lin =01+ 03 (24)
where [, & [, are the roots of the characteristic equakén- kx—1= 0.

Definition (k-Fibonacci-Like sequence[9]).. For any positive real number k, the k-Fibonacdieli

sequencd S} is defined by the recurrence relation

Sin2= Kt S0y BO with =2, 8§=2

A few k-Fibonacci-Like numbers are

S,=2K+2
S s =2K +4k
S, =2K+6K+2

Ss =2K +8K+ 6k
Now

{s.}=1{2 2 4,6 10, 16, }

{s,.} = {2 4, 10, 24, 58, 130, }.

Preposition 2.3: (Binet's formula for the k-Fibonacci-Like sequeri®d). The k-Fibonacci-Like numbers are

given by the formula

(2.6)

wherelJ; & [, are the roots of the characteristic equakdm kx—1=0

IDENTITIES OF THE K-FIBONACCI-LIKE SEQUENCE

The There are a lot of identities of Fibonacci &ndas numbers described in [8]. Thongmoon [16, di&fined
various identities of Fibonacci and Lucas numb8isgh, Bhadouria and Sikhwal [13], present somesg#ized identities
involving common factors of Fibonacci and Lucas bens. Gupta and Panwar [5], present identitieslivg common
factors of generalized Fibonacci, Jacobsthal andhsthal-Lucas numbers. Panwar, Singh and Gupia {3]), present
Generalized Identities Involving Common factorsgefneralized Fibonacci, Jacobsthal and jacobsthed.uinumbers.
Singh, Sisodiya and Ahmed [15], investigate somadpects of k-Fibonacci and k-Lucas numbers, alssgre some
generalized identities on the products of k-Fib@nhaad k-Lucas numbers to establish connection tdembetween them

with the help of Binet's formula . In this pape&re present identities involving common factors efikonacci-Like, k-
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Fibonacci and k-Lucas numbers. Generalized k-FiboiFlake sequence [9], similar to the other secamnder classical

sequences. In this section we present generalidiiies involving common factors of generalize&ikonacci-Like, k-

Fibonacci and k-Lucas numbers. We shall use Birfetimula for derivation.

Theorem3.1: S, ;+2k= S, , ko, » Where 1l

Proof:

Siar w5 (07207 (0740 7
1 2

S (Df”—D‘z‘“)+ B, 0,
D1_D2 Dl Dz

2 n n
:m(mf —03")+2(0,+0,)

= S<,4n—l + 2 k

This completes the proof.
Corollary 3.2: For n=21, S, ,L = 2|: Feoan™ k]

Following theorems can be solved with the help ioieBs formula

Theorem 3.3:S ,, ,+2= §,,, ko » Wherezl
Corollary 3.4: For n=21, §, ,L,,= 2|: Foanat J]
Theorem 3.5:§ .3+ S3= Qons ko » WherenO
Corollary 3.6: FOr N20, S sl o0=2 R st Ry
Theorem37: S ., +2= S oo koo » Where 20
Corollary 3.8: FOr N20, S 0 Lo 2= 2] Fan s+ 1]
Theorem 3.9:S ,..,=2= S 1 kons » Where 20
Corollary 3.10: FOr n20, S s Loes= 2 Foay o= ]

Theorem3.11 S , -2=§ ., Lk L, » Wherem1l

3.1)

(3.2)

(3.3)

(3.4

(3.5)

(3.6)

3.7)

(3.8)

(3.9)

(3.10)

(3.11)
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Corollary 3.12: For n21, S ., L Lon:= 2 Fesps= 1] (3.12)

Theorem 3.13 (k2 +4) SooniSon= 4( le are 1~ @ , Where B 1 (3.13)

Theorem 3.14 (k2 +4) Som1 Qo= 4( b 4y 1 F l) , Wwhere B 0 (3.14)
CONCLUSIONS

In this paper, we present many identities of comrfactors of k-Fibonacci-Like, k-Fibonacci and k-lasc
numbers with the help of their Binet's formula. Té@ncept can be executed for generalized Fiborssgpiences as well

as polynomials.
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