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I. INTRODUCTION

Fibonacci —Triple sequence is the explosive development in
the region of Fibonacci sequence. The Fibonacci —Triple
Sequence is a new direction in generalization of coupled
Fibonacci sequences. Much work has been done to study on
Fibonacci-Triple sequence. The concept of Fibonacci-Triple
sequence was first introduced by J.Z. Lee and J.S. Lee [1].He
described new ideas for Fibonacci-Triple sequences and called
3-Fibonacci sequences or 3-F sequences. The Fibonacci-
Triple sequence involves three sequences of integers in which
the elements of one sequence are part of the generalization of
the other and vice versa.

In this paper we present basic concepts that will be used to
construct Fibonacci-Triple sequences of second order with
fascinating properties. At present, we shall describe two
specific schemes for 3-F sequence and fundamental properties
with proof.

Il. TRIPLE -FIBONACCI SEQUENCE OF SECOND
ORDER

Let ()", (B)",and (7,)”, be three infinite sequences

and six arbitrary real numbers a, b, c, d, e and f be given. Then
J.Z. Lee and J.S. Lee [1]defined following specific scheme for
three sequences and derived recurrent formula:

First Scheme:
a, =a,ﬂo :b17o :Caa1:d’ﬂ1=e171=f

an+2 =ﬂn+l +ﬂn

n>0

ﬁn+2:7n+l+7/n nZO

L(2.0)

7n+2:an+1+an n=0

K. Atanassov [3] considers the following specific scheme:

K.T. Atanassov [2],[3] notified 36 different schemes of 3-F
sequences .There are ten schemes are trivial 3-F Sequences
because they having at least one resulting sequence same as
Fibonacci sequence. The twenty six remaining schemes are
essential generalization of the Fibonacci sequence. These
sequence have arranged in seven groups and called as the
Fibonacci sequence. These sequences have arranged in seven
groups and called as basic 3-F Sequences.

I1l. PROPERTIES OF FIRST SCHEME

First few terms of First scheme (1) are as under:

n a, B, Vn

0 a b c

1 d e f

2 b+e c+f a+d

3 cte+f a+d+f b+d+e

4 a+c+d+2f a+b+2d+e b+c+2e+f

5 2at+b+3d+e+f 2b+c+d+3e+f at+2c+d+e+3f

6 a+3b+c+3d+4e+f a+3c+b+d+3e+3f 3at+b+c+4d+e+3f

If we set a=b=c and d=e=f, then the sequences {ai }w

i=0

{B,}", and {y;}7, will be coincide with each other and

F,(a,d)=a, F(ad)=d,
F..(@d)=F,(ad)+F/(ad)

with the sequence {Fi }uio which is called a generalized
Fibonacci sequence, where

Now we present fundamental properties of First schemes.
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Theorem 1(a) For ever integern > 0.

@a,. =8a,,+5, .

(b)ﬁn+6 :8ﬂn+1+5ﬂn'
(C) 7n+6 :87n+1+57/n'

Proof. (a)To prove this, we shall use induction method. If n=0
then
Qg =Ps+ B, =s +73) + (Vs +7,)
By Scheme( 2.1)
=a,ta,ta,ta +ta,+o, ta, +a,
By.Scheme(2.1)
=a, +3a, +3a, +a,
By Scheme(2.1)
=a,+3(f, + f,) +3a, +
By.Scheme(2.1)
=0, + 5, +36,+36, +3, +
By.Scheme(2.1)
=y +Yo+ P +36+36, +3a, +
By.Scheme(2.1)
=y + By +3P, +3a) + (3B, + 70 + 1)
By hypothesis
=(a, +a; +3a, +3a,) + B, + oy + ;)
By Scheme (2.1)
o =8a, +5a,

Let us assume that the result is true for some integer’s N >1
.Then

an+7 = ﬁn+6 + ﬁn+5
By Scheme (2.1)

=7/n+5 +7n+4 +7n+4 +7n+3
By Scheme (2.1)

=a,,ta +a,,,)+ta

- “n+4 n+3 + 2(6! + an+l

n+3 n+2

By Scheme (2.1)
= an+4 + 305n+3 + 3OCnJrZ + an+l

By Scheme (2.1)

= ﬂn+3 +ﬂn+2 +3(ﬂn+2 +ﬂn+l) +3(ﬂn+l +ﬂn) + an+l

By Scheme (2.1)
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= 7/n+2 + 7/n+1 + ﬁn+2 + 3ﬂn+2 + 3ﬂn+l + 305n+2 + an+1
By Scheme(2.1)

= (yn+2 + ﬂn+2 + 3ﬁn+2 + 3an+2) + (3ﬂn+l + 7n+l + an+l)
BY hypothesis

= (an+2 + an+2 + 30£n+2 + 3an+2) + (3an+1 + an+l + an+l)

an+7 = 8an+2 + 5an+l

Hence the result is true for all integers N >0
Similar proofs can be given for remaining parts (b) and (c).

Theorem 2.For every integern >0,
F.,a+F, f,ifn=0(mod3)
a)a, =4F, ,b+F. d,ifn=1(mod3)
F..c+ F,eifn=2(mod3)

F.,b+F.d,ifn=0(mod3)
F. .c+F e ifn=1(mod3)
F.,a+F, f,ifn=2(mod3)

b) B, =

F. .c+ F,e,ifn=0(mod3)
F.,a+F,f,ifn=1(mod3)
F..b+F.d,ifn=2(mod3)

) Vo =

Proof.(a)By Theorem (1),we have
a,.s =8a,,+5a, forn>0
When n = 0(mod 3), assume n = 3m,we have
Qynia) = 8y 9, Witha, =a,
a,=a+d+f

Let G, = &y, ,we have
G,., =8G,; +5G,, with
G,=a,G =c+e+f

Therefore, we get

_(V5-Da+2f . (B-da-2f oo
G, = e (2++5)" + e (2—/5)
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Since ( 2\/_ =2+45
=F_,a+Ff
iea,=F_a+F,f

Using same process to get:
F.,a+F, f,ifn=0(mod3)

=JF_.b+F. d,ifn=1(mod3)
F_,c+F e ifn=2(mod3)

a

n

Similar proofs can be given for remaining parts (b) and (c).

Theorem 3.For every integer N >0

z a + p "’7k Fn+1(a0 + 5, +70)+(Fn+2 _1)(0‘1 + 5 +71)
k=0

Proof: To prove this, we shall use induction method.

If n=0 assume that the result is true for some integer
n=>1, then

Z(ak + By +7k):(an+1+ﬂn+1+7n+1)+zn:(ak + By +7k)

n

:(an+l+18n+1+7n+l)+ (ak+ﬂk+7/k)
k=0

= (aml +ﬁn+l +7n+1)+ Fn+1(a0 +:BO +70)+(Fn+2 _1)(a1 +ﬂ1 +71)
(By indu. Hypo.)

= Fn(ao +h, +70)+ Fn+l(a1 +h +71)+(Fn+1)(ao th, +7o)+(Fn+2 _1Xa1 +h, +71)

(ak + +7k): Fn+2(0‘o + 5, +70)+(Fn+3 _1)(0‘1 + 5 "‘71)

M=

=
Il
o

Hence the result is true for all integersn >0,

Theorem 4: For every integer N >0

(an+2 + B2 +7n+2)zzn: (ao +,Bo+70)+(a1+ﬂ1+71)

k=0

Proof can be given by induction method.
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