:.Examples (7- 4)

, is a belian ring with identity (Z , +n, n)

where n is a posative integer solution: Let [a] , [b],
[c]€ Zn

n[b]=[a+b] € Zn (closed)+ [a]®
nlcl=[a+bl+n[c]=[(a+b)+ct+ (n[b]+[a] )@

I=[a+(b+c)]=[al+n[b+c]=[a]+n ([b] +n
[c] ) (associative)
nibl=[a+b]=[b+a]=[b]+n[a] + [a]©
(commutative)

n[0]=[a+0]=[a], [0] +n [a] = [0+ a] =[a] + [a]®
~V[ale Zn3[0] € Zn = [a] +n [0] =[0] +n [a]
= [a] (identity)

nl-al]=[a+(-a)]=[0],[-a] +n [a] = [-a + + [a]©®
al=[0]V[ale Znd[-al€e Zn 2 [a]+n [-a] = [-
al +[a] =[0] (inverse)

. Thus (n, +n ) is a belian group

n[b]=[a e b] € Zn (closed under) 9- [a]®

nicl=[a.b] enfc]=[(asb).c]-(n[b] [a] )@
=[a.(b.c)]=[a] en[b.c]=[a] en ([b] *n [c])
.(associative)



nibl=[aeb]=[bea]=[b] en[a]-[a]®
( commutative)

n[1l]=[a. 1] =[a],[1] en[a]=[1 * a] =[a]- [a]©

Viale Zn3d[1] Zn>[a] en[1]=[1] en[a] = -
[a] (identity)

Therefore (Z , +n, n) is a commutative ring with
identity

Definitions: A ring in the form ({0}, +, ¢ ) is 1-8
called Zero ring
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Let(R,+, *)bearing,andleta,b R
Then-(a.b)=a.(-b)=(-a). b @
a.b=(b-).(a-)@

a.(b-c)=a.b-a.cand(b-c).a=b.a-c. ®
a

Proof: \a.b+a.-b)=a(b+(-b))=a.0=0= -

(a.b)=a.(-b)a.b+(-a).b=(a+(-a)).b=0.b=
0



bHence-(a.b)=a.(-b)=(-a).b.(a-)=(a.b)-=
a.b10=((a.b)-)-=(b.(a))-=(b-). (a-)@



