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Abstract:

Fibonacci

sequence

for

is defined

by the recurrence

relation

with initial condition

This

sequence has been generalized in many ways, some by preserving the initial conditions,
and others by preserving the recurrence relation. One of the generalizations of the
Fibonacci sequence is the class of sequences

generated by the recurrence

relation

with initial condition
In this paper we express
formula for

and a, b are positive integers.
in simple explicit form and use it to derive the recursive

to compute its successor and predecessor.

We also compute

the value of ‘generalized golden proportion’ for this sequence.
Keywords: Binet formula, Fibonacci sequence, Generalized Fibonacci sequence,
Recursive formula.
1. INTRODUCTION:
Many papers concerning a variety of generalizations of Fibonacci sequence have appeared in
recent years [1, 2]. Readers can refer the book [3] for some basic background information and
more details on the topic. Edson, Yayenie [4] generalized this sequence in to new class of
generalized sequence which depends on two real parameters used in a recurrence relation.
Definition: For any two positive numbers a and b, the generalized Fibonacci sequence
is defined recursively by

and
where

Clearly

.

, a Fibonacci sequence. In [4], authors proved the extension of Binet‟s

formula for this generalized Fibonacci sequence.
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Theorem [4]: The terms of the generalized Fibonacci sequence

where

are given by

and

.

Remark: We shall use this in its equivalent form as
(1)
with

and

.

In this paper we express (1) in simple explicit form. We use it to derive the recursive formula
for

to compute its successor and predecessor.

2. A simple form for
Here we express

:
in the simple explicit form. We prove the following result:

Theorem 1:

where

.

Proof: By using (1) we have
.

If we consider

then it is easy to see that

We now consider the cases when

(2)

.

.

Case 1: Here we consider

. In this case we get

. This gives

. And hence
.
Using this in (2) we get
.
Now if n is even, say

, then

(3)

. In this case
.

Since

(and

) we have

Thus we have

.

Again if n is odd, say

, we have

. This gives

.

. Then from (3) we get
.
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Thus for any value of n we have
This gives

, i.e.

.

.

Case 2: In this case we consider

. Then we observe that

Then from (2) we get

.

This gives

.

As above here also we consider the cases when n is even or odd. If

then

.

Thus
.
Now since
Also if

, we have
then

Thus

. Then

.

. Thus by (2) we get

.

.

Hence in any case we get

, as required.

3. Successor and predecessor for

:

Here first we derive the result for the value of

, when the value of

Theorem 2:

is known.

and

Proof: We write (1) as

, where

.
.

If we consider

then for the case of classical Fibonacci sequence, Koshy [3] proved

that

, which is analogues to our result.

Thus throughout we consider the case when
Now consider the case when n is even, say

.
.
and

.

.

(4)

Here also we consider the two cases.
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Case

1:

First

consider

.

Then

.

This

gives

.
Thus (4) becomes

.

Now since

.

Thus

.

Case 2: Here we consider the case when

.

In this case we get

. Using this in (4) we get
.

Since

, we get

. Thus

.
.

This gives

.

In any case this gives

.

This finally gives

.

(5)

We next consider the case when n is odd, say

.

and

. Thus we have

.
Case 1: First consider

. Then

This gives

.
.
.

Case 2: Here we consider the case when
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Thus,
.
Since

we have

Thus

. This gives

.

.
, which finally gives
.

(6)

Combining (5) and (6) we get
, where

, as required.

We use this theorem to derive the „golden proportion‟ for the sequence
Corollary:

.

, where

.

Proof : By above theorem we have
, where
This can be written as

.
, for some real number

. This gives
, where

.

We conclude this paper by deriving the expression for

, when the value of

is

known.
Theorem 3:

, where

.

Proof: By above theorem we have
, where

.
.

This gives
Since

.
is an integer, we get
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