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Abstract

In pure mathematics number theory is very important subject . In number theory, we study about
numbers and very special properties of these numbers and group theory is also very important
part of pure mathematics in group theory we study about properties of groups. In this paper we
define a special relation between recurrence sequence and property of group. In number theory
there are many special type of recurrence relation sequence which are depend on given inttial
terms and recurrence relations . A recurrence relation is important topic of mathematics.
Recurrence relations are used in mathematics as well as economics,physics and others subjects.
My main area of research is Number Theory. Number Theory also known as Higher Arithmetic.
Thinking of famous mathematician Carl Friedrich Gauss (1777— 1855) about number theory:
“M athematics is the queen of all sciences, and Number Theory is the queen of M athematics.”
Number theory or higher arithmetic is the study of those properties of integers and rational
numbers, which go beyond the ordinary manipulations of everyday arithmetic.

In Number Theory [3,9] we work on numbers in mathematics many types of numbers for
examples Even number, Odd number, prime number, complete square number etc. In Number

Theory we want a solution in integers [10, 11]. Many basic theorems have proved in Number
Theory. Forexample, every number can be written as product ofprimes.
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Introduction
In group theory we study about properties of group. There are four properties of group.

1. Closure: If a and b aretwo elements in G, then the a * b isalso inG.

2. Associativity : The defined multiplication is associative, i.e., for all, a, b and c in G then
(a*b)* c=ax* (b xc)

3. Identity: There exist anelemente in Gsuchthat a * e= a =e *aforall abelongsto G

4. Inverse: Let a isany element of G then there exist an element b in G such that

axb=e=b *a

If G satisfied above four properties then G called the Group with respect to operation = and if G
satisfies the above two prgperties closure and associative then G becomes the Semi-Group.

In Number Theory there are many special types of Sequences Fibonacci Sequence and Luca
Sequence both are special type of recurrence relation with given initial terms.[12] Recurrence
relation is very useful topic of mathematics. It isan equation that defines a sequence based on a
method that gives the next term as relation of the previous terms [4,7,8]. Recurrence relation is
very useful in mathematics as well as economics. We can calculate growth in economics by
recurrence techniques.. In mathematics, a recurrence relation is an equation that defines a
sequence recursively, each term of the sequence is defined as a function of the preceding terms.
Recurrence relatons are also of fundamental importance in analysis of algorithms. If
an algorithm is designed so that it will break a problem into smaller sub problems, its running

time is described by a recurrence relation.

Number theory is the study of the set of positive whole numbers 1,2,3,4,5,6,7,...
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Which are often called the set of natural numbers. We will especially want to study the
relationships between different sorts of numbers. Since ancient times, peop le have separated the
natural numbers into a variety of different types.

Preliminaries
Mary papers have contributed to method of solving Recurrence relations such as [1, 5and 6].
We dlassify recurrence relations the number of previous terms needed to find the new term.

First Order Recurrence Relation
In the first order recurrence relation only one initial term is given. For example
Apy1= ap+5n=1,a,=0

we can find the terms
a,=6,a,=7,a;=28

Second Orcer Recurrence Relation

In the second order recurrence relation new term depend on twoprevious terms and two
initial terms are given.
Forexample

a,=a,_1+2a, ,n=2
with the initial terms ay =0,a, =1

Third Order Recurrence Relation
In the 3" order recurrence relation new term is depend on previous three terms. For

example
an =an-3+2an+an-1,n=3
with the initials termsa, =0,a, = 1,a,= 2.

Main theorem of paper

Theorem: - let a,,;= a,+ 5n>=1,a, =0any first order recurrence sequence we get all
terms of this sequence as natural number but if we takes (x,y) any real numbers which are
satisfied thex — y = 5 (recurrence relation of the above sequence)

Let G be the collection of all (x,y) and including (0, 0) where x and y are real numbers satisfied
the x — y =5 then G forma semi group with repect to the operation (x,y) * (z,t) = c,(x,y) +
c,(zt) forall (x,y), (z,t) belong to G suchthatc,+c, =1

Page |107% Copyright © 2019Authors



THINK INDIA JOURNAL

ISSN:0971-1260
Vol-22- Issue-14-December-2019

Proof

Closure property: - let (x,y),(zt) are any twoelements of G and (x,y) = (z,t) =
c1(x y) + c1(z,t) = (c1x + c12,c2y + c3t)
Consider (c;x + ¢,2) — (¢y + ct) = c(x — y)+ c,(z—t) =5¢,;+5¢,=5(c;+¢,) =5

So
(x,y) *(z,t) alsosatisfied the recurrence relationi.e is dlso elements of G

Associative property: - these are real number so must be satisfied the associative property

So we cansay that is the semi groupwith respect to this operation.

Conclusion

In this paper we give the special relation between semi group and recurrence relation sequence
and semi group. A recurrence relation sequence is the topic of number theory and semigroup is
the topic of group theory. We define a relation between two branch of mathematics number

theory and group theory. Recurrence relation is very useful topic of mathematics many problems
of real life many be solved by recurrence relations. In this paper we aretry relates group theory

to recurrence relation so that we can makes application of recurrence relation more useful.
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