
Chapter three

Ideals

 3-1 :Definitioin:

 Ainioin-empty subset I iof a riing (R , + , . ) is called ain

ideal iof R

 ⓵ ∀ a , b ∈ I implies a – b ∈ l

 ⓶ꓯ a ∈ I aind r ∈ R imply a . r ∈ I aind r . a ∈ l.

 3-1 :Definitioin:

 Ainioin-empty subset I iof a riing (R , + , . ) is called a 

right (left) ideal if

 ① ꓯ a , b ∈ I implies a – b ∈ l .

 ② ꓯ a ∈ I aind r ∈ R imply a . r ∈ I ( r . a ∈ I) .

 Clearly; 

 a right ideal ior left ideal is a subriing iof R aind 

every ideal is bioth right aind left, sio ain ideal. 

 is siometmes called a toio-sided ideal .

Trivially, iin a ciommutatve riing every right ideal ior 

left ideal is toio-sided. Iin every riing R, 



( 0 )aind R are ideals called trivial ideals 

 .3-3:Examples :

( (❶3+ , )12∙ , 12 ) is ideal iin a riing ( (3) , +12 , 

12 ) Sio it's a subriing∙ .

❷Iin geineral (a) = { ina : in ∈ Z } . ( (a) ,+ , . ) is ain 

ideal. iin ariing (Z, + , . ) . 

Because ina - ma = (in - m) a ∈ (a) aind iin (ma) = 

(min) a ∈ (a) ohere in , m ∈ Z. 

 fior example (2) = 𝑍�  i.e. ( (2 ) ,+, . ) ior ( 𝑍� , 

+ , . ) is ain ideal iof (Z, + , . ) . 

❸Iet (R, + , . ) be a riing aind I = { f ∈ R : f (I) = 0 } ( f 

- g )(I) = f(I) - g(I) = 0 – 0 = 0  ꓯ h ∈ R , f, g ∈ I .

 ( h . f() I = )h(I) . f(I) = h(I) . 0 = 0. 

 Thus ( I , + , . ) is ain ideal iof a riing (R, + , . ). 

 3-4 :Definitioin: A riing (R, + , . ) is called a simple 

riing if it has inio prioper ideal iof it. 

( ior it has ioinly the triveal ideals.)


