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Combined 3-Fibonacci sequences
from a new type
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Abstract: New combined 3-Fibonacci sequences are introduced and the explicit formulae for
their n-th members are given.
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1 Introduction

The authors have introduced a series of extensions of the nature of the Fibonacci sequence in a
series of papers and book [1]. One of these extensions [2] is the following: Let a, b, c,d, e, f be
arbitrary real numbers. Let g = a, By = b,7% = ¢,aq = d, 5y = e, = f, and for each natural
number n:
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Q42 = an,lﬁn-‘rl + Oa,2Vn+1 + an,36n + Oa,4Vn,
Brt2 = 081Yn+1 + 0820041 + 08370 + 03400,

Tn4+2 = O410n41 + 0-7,26n+1 + 0,30 + 0-7,4/8717

where 041, ... 004,031, ..s O34, Oy 15 .oy 044 € {0, 1} and

Oa,1 + Oa,2 = 17
Oa,3 + Oad = 17
op1+0op2 =1,
03+ 04 =1,
0'%1 -+ 0'%2 = 1,
0'%3 + 0'%4 = 1,
Oa,l + Oq,3 = 17
Oa,2 + Oa4 = 17
01+ 0p3= 17
03,2 + 04 = 1,
0'%1 + 0'%3 = 1,

Oy2+0y4=1

2 Main results

Here, a new type of combined 3-Fibonacci sequences are introduced.
Let again a,b, c,d, e, f be arbitrary real numbers, g = a,8y = b,y = ¢c,a1 = d, 1 =
e,v1 = f, and for each natural number n:

Opt2 = Bn+1 + Tns

Bn+2 = 6n+1 + ﬁm

Yn+2 = ﬂn—f—l + ay,.



The first 10 values of sequences {a, }5° o, {5, }5°, and {7, }52, are the following

(7% Bn Tn

n
0 a b c

1 d e f

2 c+e b+e a+e

3 bte+f b+ 2e b+d+e
4 a+b+ 3e 2b + 3e b+ c+ 3e
5 3b+d+4e 3b+5e  3b+de+ f
6 4b+c+ 8e 5b 4 8e a -+ 4b+ 8e
7 8+ 12e+f 8b+13e 8b+d+ 12¢
8 a+12b+2le 13b+ 2le 12b+ ¢+ 2le
9 21b+d+33e 21b+33e 21b+33e+ f

Let { F,,}2 , be the standard Fibonacci sequence, where Fy = 0, F; = 1, F, 10 + Fi1 + F),
for each natural number n > 0.

Theorem: For each natural number n > 1:

Qgn = a+ (Fy1 — 1)b+ Fye,

Bin = Fan_1b+ Fype,

Yan = (Fan—1 — 1)b+ ¢+ Fye,
Qi1 = Funb + d + (Fipa — e,
Ban+1 = Funb + Finyre,

Yant1 = Fianb + (Fanp1 — L)e + f,
Qpi2 = (Fint1 — 1)b+ ¢+ Fuppze,
Bin+2 = Fint1b + Fianyoe,

Yint2 = @+ (Fany1 — 1)b + Fipyoe,
Qanis = Finiob+ (Fypaze — 1) + f,
Ban+s = Fintob + Finise,

Vants = Faniob +d+ (Finis — 1e.

Proof: We can prove the Theorem, for example, by induction. For n = 1, the validity of the
Theorem is checked directly from the above table. Let us assume that the Theorem is valid for
some natural number n > 1. Then:



Qnta = Bants + Yant2
= Fipiob+ Fypise +a+ (Fipp1 — )b+ Fypioe
= a+ (Fanya + Finp1 — )b+ (Fanis + Fingo)e
=a+ (Finss — 1)b+ Fyppae
= a+ (Fyms1)-1 — )b+ Fymynye.

The rest formulas are checked by analogy. U

3 Conclusion

Two new schemes, modifying standard form of 2- and 3- Fibonacci sequences, will be discussed
in near future.
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