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Abstract

In this paper we generate pair of integer sequences using third
order recurrence relation

pn+3 = qn+2 + qn+1 + qn n 30
qn+3 = pn+2 + pn+1 + pn nzo

This process of constructing two sequences {pi }Zo and

{qi }:”:0 is called 2-Fibonacci sequences®.

Key words: Fibonacci sequence, recurrence relation.

The process of construction of the
Fibonacci numbers is a sequential process®?.
Atanassov K.>* consider two infinite sequence
{an} and {b,} which have given initial values

a,, a,and b;, b,. Sequences {an} and {bn} are ;g {Bi}7, are generated for every natural

enerated for every natural numbern>2 b =0 .
?he coupled equatigns z2 by numbers n > 3 by the coupled equations

an+2 = Dpey + by bz =@, + an

sequence {p, |, and {g,}”, which have
given three initial values a, c, e and b, d, f

(which are real numbers). Sequences {a; |,

Prt3 = One2 + Gea + On N >0
In this paper we consider two infinite On+3 = Pre2+ Prez+tPpn N>0
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Ifweseta=>hb, c=d, e=fthen the
sequence {p,}”, and {g;}”, will coincide
o
which is a generalized Fibonacci sequence.

with each other and with the sequence {F, }

where, Fq(a,c,e)=a, Fi(a,c,e)=c, Fy(a,c,e)=¢,
Frs(a,c,e)=Fns2(a,c.e)+Fns1(a,c.e)+ Fo(a,c.e)

2. The 2f-Sequences :

We are constructing two sequences

{p;}7, and {q; |7, by the following way -
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Ppo=a,p,=cp,=€ ¢ =b,q=dq,="f
Pr+3 =02+ Qnv1+ G N>0
On+3 = Pn+2 T Pn+1 t+ Pn

n>0 (2.1)

where, a,b,c,d,e,f are real numbers.

First we shall study the properties of

the sequence {p; |, and {q; |, defined by

=0
equation (2.1). The first ten terms of the
sequences defined in equation (2.1) are shown
in table below® :

Pn On
a b
c d
e f
b+d+f atcte

at+tc+e+f+d

b+c+d+e+f

a+tb+2c+d+ 2f+ 2e

at+tb+c+2d+ 2e+2f

2a+2b+3c+3d+4e+ 3f

2a+ 2b+ 3c+ 3d + 3e + 4f

3a+4b+5c+6d + 6e + 7f

4a + 3b + 6¢+5d + 7e + 6f

7a+ 6b+10c + 10d + 12e + 12f

6a + 7b + 10c + 10d + 12e + 12f

Ol |IN|joojJo]l B> |JW|IDN] L] O|S

12a + 12b + 18c + 18d + 22e + 22f

12a + 12b + 18c + 19d + 21e + 22f

Theorem 1 : For every integer n > 0

(@ Pg,*t0=05,+P,

(b) p5.n+1 + q2 = q5.n+1 + p2
(C) p5.n+2 + q3: q5.n+2 + p3
(d) p5.n+3 + q4 = q5.n+3 + p4

We prove the above results by induction

hypothesis.

Proof (a) Assume that the result is
true for some integer n > 1.

Now by equation (2.1) we can write —
p5.n+5 + ql = q5.n+4 + q5.n+3 + q5.n+2 + ql
= p5.n+3 + p5.n+2+p5.n+1+qS.n+3 + q5.n+2+ ql
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= p5.n+3 + p5.n+2+qS.n+3 + q5.n+2+p5.n+1+ ql

:p5.n+3 + p5.n+2+q5.n+3 + q5.n+2 +q5.n+1+p1
(by ind. hyp.)

= p5.n+3 + p5.n+2+ p5.n+4+ pl(By €q. 2'1)

= p5.n+4 + p5.n+3 + p5.n+2 + pl

=0 ,stP, (Byeq. 2.1)

Hence the result is true for all integers n > 0.

Proof (b) : Assume that the result is
true for some integer n > 1.

Now by equation (2.1) we can write —

p5.n+6 + q2 = q5.n+5 + q5.n+4 + q5.n+3 + qZ
= p5.n+4+pS.n+3+pS.n+2+qS.n+4-|-(:15.n+3-|-qz
= p5.n+4+p5.n+3+q5.n+4+q5.n+3+p5.n+2+q2
= p5.n+4+p5.n+3+q5.n+4+q5.n+3+_q5.n+2+pZ

(by ind. hyp.)

= p5.n+4+pS.n+3+pS.n+5+pZ (By €q. 21)
:pS.n+5+p5.n+4+p5.n+3+p2
=0;,..tP, (Byeq.2.1)

Hence the result is true for all integers n > 0.
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Some results for particular value of
sequences {ai} and {Bi} defined in equation
(2.1).

References

1. AndoS., Hayashi M., Counting the number
of equivalence classes of (m,F) sequences
and their generalizations. The Fibonacci
Quarterly, 35, No.1, 3-8 (1997).

2. Atanassov K., An arithmetic function and
some of its applications. Bulletin of Number
Theory and Related Topics, Vol. IX, No.1,
18-27 (1985).

3. Atanassov K., On a second new generali-
zation of the Fibonacci sequence. The
Fibonacci Quarterly, 24, No. 4, 362-365
(1986).

4. Atanassov K., Atanassova L., Sasselov D.,
A new perspective to the generalization of
the Fibonacci Sequence. The Fibonacci
Quarterly, 33, No.3, 249-250 (1985).

5. Atanassov K.T., New visual perspective
on Fibonacci Numbers. World Scientific
Publishing Company, Singapore (2002).



