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Abstract

In this work we shall introduce a definition of strong periodic ring and we
prove some properties of this type of rings.
1. Introduction : The concept of ring is very important concept in Algebra
[1],[2] . We give a definition of periodic ring where a ring is called periodic if
every subring is periodic that is there exist re R such that rS=S for S subring
of a ring R. And we give a definition of a strong periodic ring if rS=S for
everyre R .

We find the intersection of two strong periodic subring is a gain strong

periodic subring .we prove if R is a strong periodic ring and I' peideal of R

then R/I Is strong periodic ring .
2. Basic definition and remarks:
In this section ,we recall the basic definition needed in this work

2.1 Definition [3]

Let R and S be two ring then a ring homomorphism
F:R —S isamapping forall 7s1,7:€ R we have
F(Te+73) = F(T1) +F(73)
F(": .72 ) = F(T1).F(73)

2.2 Definition [3]
Homomorphism function f:R —S where R,S be two rings is epimorphism

if foreach seS thereexists 7 €R such that f(r)=s.

2.3 Definition [4] : quotient ring

R
Let R be a ring and I' be ideal of R then /I is called quotient ring
where

Ry . R
I={a+ ;a € R} and we define +,. on I by
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@+  )tra(b+ ) =(a+b) +py

@ )b+ )=(@b)tral

In this section ,we recall a new definition and some example
3.1 Definition : A subring S of a ring R is said to be periodic subring if there
exist re R; rS=S where r is called period elements.
3.2 Example : Z,={0,1,2,3,}, let S={0,2}
Let r=3€ Z,; 35=S so S is periodic subring of R.
3.3 Definition: A ring R is called a periodic ring if every subring of R
is periodic subring.
3.4 Example : Zg is periodic ring.
3.5 Definition : A subring S of aring R is called strong periodic if rS=S for
everyre R .
3.6_Definition : A ring R is called strong periodic if every subring of R is a
strong periodic.
3.7 Example :

1) {0} is a strong periodic subring of any ring since

r{0}={0} for every re R.

2) Z,,Z5,Z, are all strong periodic rings .
3.8 Remark:

It is clear that by definition (3-3) and definition (3.6) every strong periodic
ring is periodic but the converse is not true for example

3.9 Example :

Let R =Z12.412. -12%and let $1={0,2,4,6,8,10} is a subring of R then
for every re R ,rS1 = S1 then S1 is a strong periodic subring of R, also S2=
[0,3,6,9] is a periodic subring but not strong subring since 10 S2=+ S2.

3.10 Example :

Let R =tM,®), +,.} \yhere ® be the set of all real numbers . let

a bl;abeR.+.
S={[u n]’ + ' be subring of M) and since there is
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.o . . __ _ _ . . . .
r= [o 1le R such that rS=S ,So S is a periodic subring and since there is r=

2 1

b sle R putrs= s

S is not strong periodic subring.

3.11 Remark: It is clear that Zl: Is periodic ring but the ring in
Example (3.10) is not periodic ring since

a bl;ab.c€eER,s:.
S={[C n] ool IS a subring of M.ibut not periodic subring

of M:[ll] .
In this section ,we shall prove several theorems concerning of
strong periodic ring.
4.1 Theorem: The intersection of any two strong periodic subring is a gain
strong periodic subring.
Proof:

Let R be a ring and Sy,S, are strong periodic subring there for each re R
IS1=S; and rS,=S, then r(S; NS,)=rS;NrS,=5;NS,
Thus S; NS, is a strong periodic subring.
4.2 Cor: let R be periodic ring and A,B be two subring of Rthen ~ A NBis
periodic subring if A and B are periodic subring which have the same period.
Proof: observeliy .
4.3 Theorem : Let R be a periodic ring and let A and B be two subring of R
such that A< B ,if B is strong periodic ring then A be periodic ring.
Proof :
TO prove¥y S A;rIS=S ¥ re R
v S€ A € B so Se B but B is strong periodic ring so rS=S ¥ re R.
4.4 Remark : It is Clear that every ideal is periodic subring.

4.5 Theorem : If R is strong periodic ring and I' beideal of Rthen R/ is
strong periodic ring .
Proof:

Let S R and S be strong periodic subring of R, To prove

S

= is strong periodic subring of R / I
Let r+1 € R/ foreachreRto prove
o+l ) (s+1 y=s+!
(r+ I ). (S+ [ ) =rS + I' =s+!1 sincesbe strong periodic ring.

4.6 Theorem: Let R, S be two rings and f be epimorphism s.t
f:R—S , if R is strong periodic ring then S is a strong periodic ring.
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Proof:

Let W be a subring of S, then f (W) is a subring of R
But R is strong periodic ring so for each re R we have

T ow)=F*wW) or fnw=w
Thus S is a strong periodic ring.
4.7 Theorem :
Let F: R —S be epimorphism and S be strong periodic ring then R is strong
periodic ring.
Proof :
Let A be a subring of R
Then f(A) is a subring of S
But S is astrong periodic ring so for each se S we have
sfA)=FA) or [ (5)A=A
Thus, R is a strong periodic ring.
References
1 — F.W Anderson and K.R Fuller, Ring and categories of modules , university
of Oregon , 1973
2 — K.R Good reat , Ring throry —Non-singular ring and Modules , Marcel —
Dekker ,New York and Basel 1976
3 — F.kash , Modules and Rings, Academic , London , New York , 1982
4 — Farleigh , B . john , Afirst course in Abstract Algebra , Department of
Mathematics, university of Rhoda is land,1981




