T LRI JUSPS-B \ol. 33(1), 1-4 (2021). Periodicity-Monthly TR

I~ = |
9

Section B I ‘
772231 1 347001 772319 1 805003
JOURNAL OF ULTRA SCIENTIST OF PHYSICAL SCIENCES

An International Open Free Access Peer Reviewed Research Journal of Physical Sciences
website:- www.ultrascientist.org

a

|
\\‘ ”/

e
SHgpaL oW

Estd. 1989

Inequalities Among Related Quadruple of Fibonacci Numbers
MANJEET SINGH TEETH!and SANJAY HARNE?,

IChristian Eminent College, Indore (India)
2Government Mata Jija Bai Girls PG College, Indore (India)
Corresponding Author Email:- manjeetsinghteeth@gmail.com
http://dx.doi.org/10.22147/jusps-B/330101

Acceptance Date 21st March, 2021, Online Publication Date 27th March, 2021

Abstract

In this paper we consider Fibonacci Inequalities and relate them through the sequence {Sr }:=1 defined

bys, = F.F,., F., F,.s;, wherenisafixednatural numberand F, F,, F,,... are the ordinary Fibonacci

numbers.
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1. Introduction

Fibonacci numbers® 8 were introduced in 1202 in Fibonacci book Liber Abaci. The Fibonacci sequence

is a source of many identities*®. The sequence of Fibonacci Numbers {Fn} is defined by

F=F_,+F

n-21

n>2, F, =1 F=1 (1.1)
The Binet’sformula for Fibonacci sequence is given by

c_a-p 1 £1+\/§J”_£1—\/§J”

n Ol—ﬁ _E 2 2 (1.2)
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Where « = = Golden ratio = 1.618

1+x/§
2

and p= 1_2\/5 ~-1.618

Atanassov* consider the Fibonacci inequalities and relate them through the sequence {mr }:=1 defined
by s, = F F,,,_, wherenisa fixed natural numberand F,F,, F;, ... are the ordinary Fibonacci numbers.

S. Harne and B. Singh” consider the Fibonacci inequalities and relate them through the sequenc
{m}' ~ definedby m = FF,. F,, Wwhere nisa fixednatural number and

F..F,,F,,..arethe ordinary Fibonacci numbers.

we consider Fibonacci Inequalities and relate them through the sequence {Sr}::l defined by

s, = FF,.. F., F.s;, wherenisafixed natural numberand F ,F,, F,,... are the ordinary Fibonacci
numbers.

2. Inequalities among related quadruple of Fibonacci numbers :

Theorem 2.1. For every natural number k, the following inequalities for the elements ofthe sequence

n H .
{Sr }r:1 are valid:
For n = 4k

() FiFacFaaFace > FsFacoFacaFac > > FacaFacFaca Facea
> B Faca PP > Faca Facs P Fok > - > Ry FR R
(i) FyFg 1 FacFava > FaFasFacoFas > > FacFagaFaco Fas
> B Fac P Foee > FarsFaco Faca Fox > > Fu s B RF
Theorem 2.2. For every natural number k, the following inequalities for the elements of the sequence

n H .
{Sr }r:1 are valid :
For n = 4k+1,

(1) FiFaaFaci2Fakes > FaFacaFakFain > > FacaForaa ok o Fokes
> FooFok FokaiFoakia > FokiaFak o Foka Fox > > Fy o R Ry

(i) FoF FacaFaki > FaFaoFaaFax > > P Fora Fokio Fokes
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> FoaFok i Fok Fokin > Fais Fak s Fak 2 Foks > - > Fa n R s

Theorem 2.3. For every natural number k, the following inequalities for the elements of the sequence

{sr }::1 are valid :

For n = 4k+2,
(1) FiFacoFaesFas > FsFacFavaFaie > > FoaForeo FokeaFoka

> FooFaciaForea Fakis > Facia Fava Fox Farin > - > Fy o B g
(i) FoFuiFacoFas > FaFacaFacFaca > > FacaFooa Faris Fakaa
> FosFo Faa Farie > Fais oo Foka Fax > - > Faa FoF3Fy
Theorem 2.4. For every natural number k, the following inequalities for the elements of the sequence

{sr }::1 are valid :

For n = 4k+3,
(1) FiFycsFacaFacs > FaFacaFacaFacs > > FacaFacsFaea Fakes

> FooForioFakisFokia > FokiaFok FokiaFokio > - > Fa o FoFsFy

(if) FoFaoFaisFakia > FaFacFaciaFakso > > FocaFaisFokiaFakss

> FoaFokiFakio Fakis > ForisFakaFok Foks >+ > Fu s Fo s

. n .
Theorem 2.5. For every natural number n the maximal element® ® of the sequence {lr} is

r=1
F 1Fn I:n+1 I:n+2 :

Theorem 2.6. For every natural numbern the minimal elementis F F, K, F, .

3. Conclusion

The main results of this paper are six theorems. There are many known identities for Fibonacci numbers.
This paper extended the results of inequalities among related triplets of Fibonacci numbers. The research can
derive inequalities among related quadruple of Lucas numbers.
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