Chapter One
Theory Ring

Definition: By aringwe meananon-1 1
empty set R with two binary operations * and
°js called aring and is denoted by (R, *, °) if

is a belian group (+ ,R) -1
.is a semi-group (° ,R) -2
. * is distributive (on both sides) over ° -3

Another defini tion : it A mathematical
system (R, *, °) is called a ring if

.a,bE&R,axkbe&R(closed) under V -1
a%kb=bxaVa,bé&R (commutative) -2

c=axk(bxc)Va,b,cER %k(a%kb)-3
. (associative)

e€ER>Dake=ekxka=eVa,b,ceR d-4
. (identity)



aeERdJd-aeR>ax(a)=(a)=e V-5
. (inverse)

.a,b&EeR,a°b&R(closed)under V -6
c=ac(bec)Va,b,ceERo(ach)-7

. (associative)
ac(bkc)=(aeb)k(acc) (twosides -8
distributive )and (b %k c)eca=(bea)k (cea
)(V a,b,cER)

. Some Important examples of rings : 2 — 1

isaring, suchthatRisthereal (-, +,R)-1
number

ifR={a+bV3:a,bEZ} then(R,+,¢)isa -2
. ring

is a ring, where P(X) is a Power (n , A, P(X)) -3 3
set of a set X

and A is a symmetric difference AAB=(A-B)
.U(B-A)

isaring.(P(X),A,n)isaring:But (n,A, P(X))
.(P(X),A, U)isnotring



Now, to prove the intersection is distribute to a
.seem ethic difference

First, we need the following. AN (B-C)=(ANB
.)-(AnC)

It's clear that (P (X) , A ) is a belian group, and ( P
(X), N )is asemi-group

An(BAC)=An[(B-C)U(C-B)]=[ANn(B
-C)JU[ANn(C-B)]=[(AnB)-(AnC)]U
I(ANnC)-(AnB)]=(AnB)A(ANC)

Note:AU(B-C)#(AUB)-(AUC)



