International Journal of Mathematical Archive-9(11), 2018, 11-15
@§I~1AAvailable online through www.ijma.info ISSN 2229 - 5046

GENERALIZED FIBONACCI-LIKE SEQUENCE AND FIBONACCI SEQUENCE
BHUPENDRA SINGH GEHLOT

Department of Mathematics,
PMB Gujarati Science College, Indore (M.P.), India.

(Received On: 24-09-18; Revised & Accepted On: 13-11-18)

ABSTRACT

In this paper, we study Generalized Fibonacci-Like Sequence M, defined by the recurrence relation M, = M3 + M,,,
for all (n>2) With My = 8 and M; = 8v/n, n being a fixed positive integer. we shall defined Binet ’s formula and

generating function of Generalized Fibonacci — Like sequence. Mainly, Induction method and Binet*s formula will be
used to establish properties of Generalized Fibonacci — Like sequence.
Mathematics subject classification: 11B39, 11B37, 11B99.
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1. INTRODUCTION
The generalization of Fibonacci and Lucas Sequence leads to several nice and interesting Sequence [3] [10]

The Sequence of Fibonacci number (E,) is defined by
Fn=Fni+Foa,n=2,F=0F=1 (1.1)

The Sequence of Lucas number {L,,} is defined by
n=LuutLon>2 Ly=2,L;=1 (12)

The Binet’s formula for Fibonacci Sequence is Given by
_am—pm _ 1 ((1+vE\" 1-V5\"
e = x50 - (59 3
1+v5
2\/’
_ 15
b= 2

Where «a = Golden ratio ~ 1.618

Q
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Q

Similarly, the Binet’s formula for Lucas Sequence is given by

Loza+ pn= {(#)” + (1__@)"} (1.4)

2

L, denotes the n"™ Lucas number of the Sequence. The first few number of this sequence are:
2,1,3,4,7,11,18,29,47,.....

In this paper, we present various properties of the Generalized Fibonacci — Like Sequence {M,, } defined by
M, =M1+ M,,, foralln>2 (1.5)
With M, = 8 and M; = 8v/n, n being a fixed positive integer.

The few terms of the Sequence {M,,} are
8, 8vn and 8+8/n, 8+16v/n, 16+24y/n, and so on.
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2. ADDITION OF TWO FIBONACCI SEQUENCES

Let us we consider Generalized Fibonacci number, with the recursion formula M;:; = M, + M4, and an arbitrary initial
numbers My & My;
where
hﬂoz 8,“A1::8\ﬁ€
My;=M;+My=F, My + F; Mg
=1*8/n +1*8
=8/n+38
=8+8Vn

hﬂgz “A2+ “Alz thﬂ1+ thﬂo
=2*8/n+1*8
=16Vn + 8
=8+ 16vn

hﬂ4= “A3+ “Azz F4hﬂ1+ thﬂo
=3*8/n+2*8
=24n + 16
=16+ 24yn

M, = M; Fy + Mg Fpg, n>2
M, = 8\/5 F,+8F,1, n>2

3. PRELIMINARY RESULTS OF GENERALIZED FIBONACCI - LIKE SEQUENCE
First we Introduce some basic results of Generalized Fibonacci — Like Sequence and Fibonacci Sequence.

The recurrence relation (1.1) has the characteristic Equation.
1- \/—

X? =X -1 =0 which has two roots a = (3.1)
Now notice a few things about « and 3
a+p=1, a—p=+v5and ap =-
By substituting Binet’s formula for F,, F,.; gives;
hﬂn hﬂand'hAOFnl . .
— . [@"=B" anl- gn-
hﬂn_‘hﬂl[ a-f ] +.“AO[ a-B ]
= [Mya" — Mip" + Moa™™ — MoB"]
=a+[(M a™ + Moa™) — (M;B" + MBS )]
-1 Mo Mop™
T a-p [(Mla + ) (Mlﬁn B )]
_ 1
= o (s +2 ) g (M + )]
_ o gt 1
aff = = —f= o a= 7
1
= [a™ (M, = MoB) — B" (M, — Moa)] (32)

Equation (3.2) we called Binet’s type formula for Generalized Fibonacci numbers.
The Generating function of {M,,} is defined as

© Xn:8+8(\/ﬁ—1)x
n=0"n 1-x—x2

4. PROPERTIES OF GENERALIZED FIBONACCI - LIKE SEQUENCE

Sum of Generalized Fibonacci — Like terms:
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Theorem 4.1: Sum of First n terms of the Generalized Fibonacci — Like Sequence {M,,} is
Mp+ Mo+ Mg+ ---+ My =20 M = My, — My
= M2 — (8 + 8vVn)

Proof: In this the following relation holds:

M =Mz -M;
M2 = M4 = M3
M3 = M5 = M4
Mnjzﬂml - M,

M = Myi2 — Mpy
it follows the terms wise addition of all above equation that
Mi+ Mz + Mg+ ---+ M, =M, - M,
= M2 - (8 + 8Vn)

This identity becomes My + M, + M3 + - - - + My, =X.2, M,
= Manso = (8 + 8%)

Theorem 4.2: sum of the first n terms with odd indices is.
Mi+ Mz + Ms + - - -+ Mgy =27 My

= Mz, = Mg
= MZn -8
Proof: In this the following relation holds:
M1 = M2 = MO
M3 = M4 = M2
M5 = MG = M4

MZn_—l?MZn - MZn -2

Term wise addition of all above equations, gives
M+ Mz + Ms + - - - + Myng = Map- M
= MZn_ 8
Theorem 4.3: Sum of the first n terms with even indices is
M, + Mg+ Mg + - - - + Moy =27 My,
= Maps1— 8vn

Theorem 4.4: Sum of the square of first n terms of the Generalized Fibonacci — Like Sequence is
M% + M% + M + - - -+ M3 = 30 M2
= My M1 — Mo My

Proof: In this the following relation holds:
M% = M1 Mz—MO M1

M22=M2 Mg—Ml M2
M:%:Mg M4—M2 M3

Mz;Mn Mn+1 - Mn—l Mn

It follows from term wise addition of all the above equation that
M12 +M22+M§ """"'1"/1721=1VIn1VIn+1'1\/101\/1121\/1711\/In+1'64\/E
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5. CONNECTION FORMULAE

Theorem 5.1: Let n be a positive integer then
Mps1 + Mpg =My Ly + Mg Ly, n21

Proof: We shall prove this identities by induction on n.
Forn=1
M2+ M0=8\/EL1+8L0
(848Vn)+8=8Vnx1+8x2
16 + 8Vn=8vn+16

Which is true forn=2
M;+ My =ML, + MyL,
(84 16vn)+8/n=8/nx3+8x1
=24V/n+8
8 + 24+/n which is true .

Suppose that identity holds forn =k —-2andn =k -1, Then
My 1+ My3= ML, ;+ Mol 3
My + My = MLy 1+ MoLy_,

Adding equation and equation, we get
My + M)+ (M3 + My_p) = My[Li_y + Li_p] + Mo[Ly_p + L]
=(M Ly + MoLy_,)
Which is our identity when n = k. Hence
My + My = MiLy+ MoLy

Theorem 5.2: Let n be a positive integer then
M1 =My =M F,+ My Fq, foralln>1

Proof: we shall prove this identity by induction onn .
Forn=1
M, - My= M Fy, + MyF,
(848vVn)-8=8Vnx1+8x0
8Vn=8vn

Which is true. forn =2
M;-M;=M; F + Mg Fy
8+16Vn-8Vn=8vn x1+8x1
8 + 8vn = 8/n + 8 Which is true.

Suppose that identity holds forn=k-2andn=k -1, Then
My_1+ My3= MFy_ 5+ MoFp_3
My + My, = MiFy_y + MF,_,

Adding equation and equation, we get
(Mg + My)— (M3 + My_p) = My[Fy_y + Fr_p]+ My[Fy_, + F_3]
Myy1 - My_y = M F, + MyF,_, which is our identitiy whenn = k.
Hence, M., - M,_, = M E, + MyF,_, ,foralln>1

Theorem 5.3: Let n be a positive integer then

M, F 1
Mn+1 Fn+1 1] = [Fn Mn+1 - Fn+1 Mn]
Mn+2 Fn+2 1
M, F 1
Proof: -Let A =|M,,;, F,;1 1
Mn+2 Fn+2 1

Suppose M,, =a, M., =b, M., =a+Db
E,=p Fu1=q Fpep=p+(Q
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a p 1
Now A=| b q 1
a+b p+q 1

ApplyingR; - R; - R;

a—-b p—q O
A=| b q 1
a+b p+q 1

Applying R, —» R, — Ry

a—>b p—q 0
A=lb—(a+b) q—(+q) O
a+b p+tq 1
a—-b p—q O
A=| —a -p 0
a+b p+q 1
= [pb — aq]

= [Fn Mn+1 - Mn Fn+1]

Theorem 5.4: Let n be a positive integer then

M, L, 1
Mn+1 Ln+1 1
Mn+2 Ln+2 1

= [Ln Mn+1 - Ln+1 Mn]
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