
(4- 7 )Examples:

( � , +� , n )is a belian ring with identtt , 

where n is a posatie integer solutonn Let [a] , [b] ,

[c] ∈ ��

[  ❶a+ ]� [b] = [a + b] ∈ �� (closed).

[ (  ❷a+ ]� [b]+ ) � [c] = [a + b] +� [c] = [ (a + b) + c

] = [ a + (b + c) ] = [a] +� [b + c] = [a] +� ( [b] +� 

[c] ) (associatie)

[  ❸a+ ]� [b] = [ a + b ] = [b + a] = [b] +� [a] 

(commutatie)

[  ❹a+ ]� [0] = [a + 0] = [a] , [0] +� [a] = [0+ a] = [a] 

∴  ꓯ [a] ∈ �� ∃ [0] ∈ �� ∋ [a] +� [0] = [0] +� [a]

= [a] (identtt)

[  ❺a+ ]� [-a] = [ a + (-a) ] = [0] , [-a] +� [a] = [-a + 

a] = [0]  ꓯ [a] ∈ �� ∃ [-a] ∈ �� ∋ [a] +� [-a] = [-

a] + [a] = [0] ( inierse)

 Thus ( � , +� ) is a belian group. 

[  ❻a∙ ]� [b] = [a  b] ∙ ∈ �� (closed under) 9

[ (  ❼a∙ ]� [b]∙ ) � [c] = [a .b] ∙� [c] = [ (a  b) . c ] ∙
= [ a . (b . c) ] =[a] ∙� [b . c] = [a] ∙� ( [b] ∙� [c] ) 

(associatie).



[  ❽a∙ ]� [b] = [a  b] = [b  a] = [b] ∙ ∙ ∙� [a] 

( commutatie)

[  ❾a∙ ]� [1] = [a. 1] = [a] , [1] ∙� [a] = [1  a] = [a]∙ 

∴  ꓯ [a] ∈ �� ∃ [1] �� ∋ [a] ∙� [1] = [1] ∙� [a] = 

[a] (identtt) 

Therefore (� , +� , n) is a commutatie ring with 

identtt 

1-8 Defnitonsn A ring in the form ({0} , + ,  ) is ∙
called Zero ring

 1 -9 :Ramark: 

 Let ( R , + ,  ) be a ring, and let a , b ∙ ∈ R.

 ①Then -(a. b) = a . (-b) = (-a). b 

-(②a-( . )b = )a . b

 ③a . (b - c) = a . b – a . c and (b - c) . a = b . a – c . 

a

 Proofn ①a .b + a .(-b) = a (b + (-b) ) = a . 0 = 0 ⇒ - 

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

0



 ⇒)- a . b-) = (a . (b Hence -(a . b) = a . (-b) = (-a) . b

-(  ②a-( . )b-( (- = )a . )b(-(- = )a . b = ))a . b 10

 ⇒-) a-) . (b = (a . b

 ③a . (b - c) = a. (b + (-c) ) = a . b + a . (-c) = a . b + 

(- (a . c) ) = a . b - a . c 

and (b - c) .a = (b + (-c)) . a = b . a + (-c) . a = b . a + 

(- (c . a) ) = b . a – c . a


