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1. Introduction

Definition 1.1.

The Multiplicative Coupled Fibonacci Sequence of 2"*? order is defined as, Let {Xi}§23° and {Y,-}izt‘)x’ be two infinite
sequences and four arbitary real numbers a, b, c, d are given.The Multiplicative Coupled Fibonacci Sequence of 2"¢
order is generated by the following four different ways:

First scheme:

Xn2=Xp41- Xy, n 20
Yivo=Yp41- ¥, n20

Second scheme:

Xn2=Yp1-Xp,n20
Yivo=Xpi1- Y, n20

Third scheme:

Xn+2Xn41- Yy, n20
Yiio= Y41 Xy, n20

Fourth scheme:

Xnpz=Yp1-Y,,n20
Yio=Xp1-Xn,n20
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Definition 1.2.

The Multiplicative Coupled Fibonacci Sequence of 3¢ order is defined as, Let {X; izgc’ and {Y; }ﬁ:g” be two infinite
sequences and six arbitary real numbers a, b, ¢,d, e, f are given.The Multiplicative Coupled Fibonacci Sequence of
374 order is generated by the following eight different ways:

First scheme:

Xni3 =Y Yyq1 Y, n 20

Yips=Xpo X1 - X, n 20
Second scheme:

Xny3=Xyqo  Xpy1- X, n20

Yis5=Y0 Y1 Y,,n>0
Third scheme:

Xnp3 =Yoo Y - Xy, n 20

Yiis=Xnpo Xp1- Y20
Fourth scheme:

Xn3=Y0 Xpi1-Y,,n>0

Yiis=Xp2 Y- X,,,n20
Fifth scheme:

Xni3=Y0 X1 X, n>0

Yirs=Xpio Y10 Y,,n 20
Sixth scheme:

Xpyz3=Xpi2 Xpp1- Y,,n 20

Yirs=Yo Y- X,,n20
Seventh scheme:

Xnp3 =Xy Yy - Y, 20

Yn+3 = Yn+2 'Xn+1 -X,,n=0
Eigth scheme:

Xn+3 :Xn+2 : Yn+1 -X,,n=>0

Yn+3 = Yn+2 ’Xn+1 . Yn; n>0

In recent years many authors have been generalized Coupled Fibonacci sequences of lower order in number of
ways.In this paper the Multiplicative Coupled Fibonacci Sequence has been generalized for r** order with some
new interesting properties.

2. Multiplicative Coupled Fibonacci Sequence of " order

Definition 2.1.

The Multiplicative Coupled Fibonacci Sequence of " order is defined as, Let {Xi}fzgo and {Yi}f:(‘)x’ be two infinite
sequences and 2r arbitary real numbers x;, X1, X,, X3......, X,_1 and ¥y, 1, J», }3......, ¥y_1 are given.The Multiplicative
Coupled Fibonacci Sequence of r*”* order is generated by the following 2" different ways:

First scheme:
Xntr = Yorr—1 Yorr—2 Yoirgoo ¥, 20
Yoirr = Xnir—1 Xnir—2 Xppr—sz- X n 20

(27" scheme:
Xovr = Xnwr—1 Xnar—2 Xppr—3+ - Xp,n 20
Yiir =Yoir—1 Yopr—2 Yyyr3- ¥, n 20

are given below:
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Table 1. First few terms of the sequences under 2" scheme

n Xotr Yiir

0 Yo Yo Yaeenen Y Xo* Xy * Xp* Xzeeene c X1

1 Xo* X1 Xo- X3 ...... X1 1Yo Y3eeens Y2 Xy x2 X3eeeeen X1 Yo Vit Yo Yaeeenes Y2

2 Ko X2 X2+ X2 X2 - 2.2 .2 X Xy X2 X X2 Yo Y2 YR YR Y
0" X] 5t Xgeeenee 1 Yo Yy Vg e Vi 0° X1 g eeeees PRI (R ZHN 7 S AT Viq
2.3, 4. i L4 L2, L4 2. .3, 5 4 pd 2 L4

3 Xt Xy Xyt Xy X1 W yl y2 y3 ...... Vi Xyt Xy Xy Xy X W yl y2 y3 ...... Vi

4.5 .7.+8 .8 . 4. 6 .8 4.5, 7. »7. 8 .8 . .8
4 Xo "Xy Xy s X X W 2 y3 y4 ...... Vi Xo "Xy "Xy s Xy - Xy X yO yl y3 ...... Vi1

3. Main Results

In this section many of the fabulous properties of generalized multiplicative coupled Fibonacci sequence of r'"

order under 27" scheme are established.

Theorem 3.1.
For every integern >0,r >0

Xn r+1) YO Yn r+1) XO
Proof. 1f n =0,then result is true because
Xo-Yo=Y-Xg

Assume that the result is true for some integer n > 1
Now,

Xntr = Yorr—1" Yorr—2 Yorrs ¥y
Yoirr = Xnvr—1" Xnsr—2 Xnr—s - Xp,

Using Induction Method,
For,n+1

X(n+1)(r+1] Y= [Yn(r-f—l)+r ' Yn(r+1)+r—l ’ Yn(r+1)+r—2 e Yn(r+l]+l] 24

1

= [ Xura1y0-1) * Xnra1—2) * Xnranrr—3) - Xngren ] [Ygranyer—1 - Yagrener—2 - Yagrn ] Yo

Using induction hypothesis,

= [Xn(r+1) 1) X1y -2)* Xn(ra1)20-3) Xngrenr [ Ve nar—1 - Yagranyer— oo

[ n(r+1)+ Xn[r+1)+(r—2) 'Xn[r+1)+(r—3)"' 'Xn(r+l)+l]' [Xn(r+1)+r 'XO]
[ (r+1)+r+1° Xo]
[%

(n+1)(r+1) ]

Hence result is true for n + 1.
Theorem 3.2.
:For every integern >0,1r >0

Xn(r+1 Yl Yn (r+1)+1° Xl

Proof. :1f n=0,then result is true because
X-n=%-X

Assume that the result is true for some integer n > 1
Now,

Xntr = Yorr—1" Yoir—2 Yosrs - Yy
Yirr = Xpsr—1 Xnr—2 - Xpprz - Xy,

[ X+ Xn(ra1yr—2)* Xntre1ys—3)*** Xnrapr ][ Yatranyer—1 - Yagrayer—a

Yn(r+1)+1] |: Yn(r+1) : XO]

)

Yn(r+1)+1] [Xn(r+1) : YO]
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Using Induction Method,
For,n+1
Xnnr+1+1* Y1 = Xorans(r2)* 11
= [Yn(r+1)+r+1 “Ya(rrv4r - Yagranyer—1 Yn(r+1)+2] R4
= [Xn(r+1)+r : Xn(r+1)+(r—1) : Xn(r+1)+(r—2) e Xn(r+1)+1] ' [Yn(r+1)+r ' Yn(r+1)+r—1 e Yn(r+1)+2] ‘N

[Xn(r+1)+r : Xn(r+1)+(r—1) : Xn(r+1)+(r—2) e Xn(r+1)+2] : [Yn(r+1)+r : Yn(r+1)+r—1 e Yn(r+1)+2] [Xn(r+1)+l : Yl]

Using induction hypothesis,

= [Xn(r+1)+r : Xn(r+1)+(r71] : Xn(r+1)+(r72] e Xn(r+l)+2] : [Yn(r+l)+r : Yn(r+1)+r71 e Yn(r+1)+2] [Yn(r+1)+1 : Xl]
w1y Xn(r 01 (a2 Xngrenz) [ X - Xa

[x
[ n(r+1)+(r+1)+1" Xl]
=[x

(n+1)(r+1)+1" Xl]

Hence result is true for n + 1. O

In the similar way, it could be proved for the following results by induction method.

Theorem 3.3.
:For every integern >0,1r >0

Xn(r+142* Yo = Yogrene2 - Xo 3)
Theorem 3.4.
:For every integern >0,r >0

Xugr+43* B3 = Yogi1e3 - X3 (4)
Theorem 3.5.

:For every integern>0,r 20 and m >0

Xntr+1+m * Yim = Yagra1em - X ®)

Proof. :1f n=0,then result is true because
X, Y, =Y,-X,

Assume that the result is true for some integer n > 1
Now,

Xntr = Yorr—1" Yoir—2 Yours Yy
Yorr = Xnwr—1" Xonir—2 Xnpr—s= X,

Using Induction Method,
For,n+1

X(n+1)(r+1 J+m Y = Xn r+1)+(r+m+1) Yin
= [Yn(r+l)+r+m “Yagrverem—1 Yagraerem—2 Yn(r+1)+m+1]' Yo
=[Xo(rs1erem1 - Xngrens(rem—2)* Xn(ra1yerem—3) " Xn(r+14m]
' [Yn(r+1)+r+m—1 ’ Yn(r+1)+r+m—2 e Yn(r+1)+m+1] Yo
=[Xo(r+1er+m1 - Xngrens(rem—2) Xn(ra1yerem—3)"* Xn(r+1pm1)

: [Yn(r+1)+r+m—1 : Yn(r+1)+r+m—2 e Yn(r+1)+m+1] [Xn(r+1]+m : Ym]
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Using induction hypothesis,

= [Xn(r+1)+r+m—1 “Xo(r+1y+(r+m—2) " Xn(r+1)+(r+m-3)" """ Xn(r+1)+m+l]
[Yn r+1)+r+m—1" Yn(r+1)+r+m—2 Yn(r+1)+m+1] [ Yn(r+1)+m ‘Xm]
[Xn r+1)+r+m—1" Xn (r+1)+(r+m—2) " Xn(r+1)+(r+m—3) e Xn(r+1)+m+1] [Xn(r+1)+(r+m] ' Xm]
=[Yagrsnremyer - X
= [ Yur1yrs1ym - X

Hence result is true for n + 1. O

Theorem 3.6.
For every integern > 0,1 >0

i=rn

1. l_[XrH—l l_[

i=rn

2. ]_[Yrm—l_[x

Proof. :1f n=1,then result is true because
Xinn=YY 1 Y51

Assume that the result is true for some integer n > 1
Now,

Xotr = Yorr—1 Yorr2 Yoz ¥y
Yorr = Xnpr—1" Xonsr—2 Xnr—s - Xp,

Using Induction Method,
For,n+1

i=n+l1

1=n
Xriv1 = | |Xri+1 “Xr(nt1)+1
i=1 i=1

Using induction hypothesis,

i=rn

= | | Y- Xinara1
i=1
i=rn

= Yi Yonir Yonr—1 Yengr—2 Yinn
i=1
i=rn+r

=[]~

i=1

Hence result is true for n + 1. O

In the similar way (2) can be proved using induction method.

4. Conclusions

The identities of generalized multiplicative coupled Fibonacci sequence of r*”* order are described here, the ideas
can be extended for generalized multiplicative coupled Fibonacci sequence of r" order with negative integers.
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