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Abstract

In this paper we generalize the Fibonacci sequence in case
multiplicative coupled Fibonacci sequence. We consider two infinite

sequences   0i i
 


 and    0i i

 


 which have given eight initial values

and we derive new identities.
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1. Introduction

The concept of multiplicative coupled
Fibonacci sequences was first introduced by
Atanassov1 in 1995 and also discussed many
curious properties and new direction of gene-
ralization of Fibonacci sequence. Atanassov
was defined and studied about four different
ways to generate coupled Fibonacci sequences
and called them 2-Fibonacci sequences of

second order. Let   0i i 


 and   0i i 


be

two infinite sequences and let ,  ,  a b c  and

d  be arbitrary four arbitrary real numbers with

initial values 0 0 1, , ,a b c      1 2 2, ,d e f    

1 2 2, ,d e f      .

Then four different schemes of
multiplicative coupled Fibonacci sequences of
second order as follows:
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      Third Scheme                                                             Fourth Scheme
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Many work has been done on the  multiplicative coupled Fibonacci sequences. Rathore
et al.3 studied fundamental properties of the multiplicative coupled Fibonacci sequences. Harne2

consider two infinite sequences    0i i
 


 and     0i i

 


 and six arbitrary real numbers

 ,  ,  ,  ,  a b c d e  and f  be given. The eight different multiplicative schemes for multiplicative
coupled Fibonacci sequences are as follows:

First Scheme 
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Sixth Scheme       
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2. Multiplicative Coupled Fibonacci
Sequences of Forth Order :

We consider two infinite sequences
   0i i
 


 and    0i i

 


 Which have given eight

initial values  p,q,r,s,t,u,v, and w (which are
real numbers). The sixteen different multipli-
cative schemes for multiplicative coupled
Fibonacci sequences are as follows:

First Scheme 
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Fifth Scheme 

 

0,
0,

1234

1234

3210

3210











n
n

wvut
srqp

nnnnn

nnnnn







 
(2.5)



Sixth Scheme 
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Sixteenth Scheme 
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The first few terms of the sequences defined in (2.1)  are as under.

n n n

0 p t

1 q u

2 r v

3 s w

4 tuvw pqrs

5 pqrsuvw qrstuvw

6  22222 wtuvsrpq  22222 wvtuspqr
7   43324432 wvutsrqp  44324332 wvutsrqp
8   77648764 wvutsrqp  87647764 wvutsrqp
9   15141281413117 wvutsrqp  14131171514128 wvutsrqp

3.   Some Properties of First  Schemes  and
Results:

Theorem 3.1: For every integer n 0,

5050 .   nn 

Proof : To prove this, we used
mathematical induction method.
If n=0, then 1234050 ....    (By 2.1))

                          12301230 ...... 

                          01230123 ...... 

                       40123 ....  (By 2.1))

                         12340 .... 

                         50 .

Thus the result is true for n  = 0. Let
us assume that the result is true for some

integer n   1, then

 )....(. 2345060   nnnnn 

23412340 ..)....(  nnnnnnn 

23423410 .....).(  nnnnnnn 

23423410 .....).(  nnnnnnn 

23423410 ......  nnnnnnn 

23412340 .....  nnnnnnn 

23450 ....  nnnn 

60  n

Hence the result is true for all integer
n   0.

Theorem 3.2: For every integer n0,

6161   nn 
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Proof. To prove this, we use mathematical
induction method.

If n   0, then 2345161  

                        )( 12342341 

                        23423411 )( 

                            23423411 )( 

                 23412341 

                 23451 

                61

Thus the result is true for n   0. Let
us assume that the result is true for some
integer n 1, then

3456171   nnnnn 

  34523451  nnnnnnn 

     34534521  nnnnnnn 

   34534521  nnnnnnn  n+7

34523451  nnnnnnn 

34561  nnnn 

71  n

Theorem 3.3: For every integer n0,

7272 .   nn 

Proof. To prove this, we use mathe-
matical induction method.

If n  0 then 3456272 ..  

                                            34523452 )( 

                                           34534522 )( 

                                            34534522 )( 

                                  34523452 )( 

                     23456 )( 

                     27

Thus the result is true for n   0. Let
us assume that the result is true for some
integer n   1, then

).(. 4567282   nnnnn 

45634562 ).(  nnnnnnn 

45645632 ))(.(  nnnnnnn 

45645632 ))(.(  nnnnnnn 

)(. 45634562  nnnnnnn 

45672 .  nnnn 

72 .  n
Hence the result is true for all integer n   1.

         Theorem 3.4: For every integer n 0,

8383.   nn 

Proof: To prove this, we use mathe-
matical induction method.

If n  0, then 4567383 ..  

                               45634563 ).( 

                             34564563 )( 

                              33456456 )( 

         37456 

         37
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Thus the result is true for n = 0. Let
us assume that the result is true for some
integer n   1, then

5678393 ..   nnnnn 

56745673 ).(  nnnnnnn 

56756743 )).((  nnnnnnn 

56756743 )).((  nnnnnnn 

56745673  nnnnnnn 

56783  nnnn 

39  n
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