
Chapter two

 2_1 :Definitoin:

 Let S be a inoin-empty subset of ariing R . 

Thein (S , + , . ) is a subriing of R if a – b ∈ S Aind a , 

b ∈ S Aind we cain define a subriing as we see iin the

followiing definitoin:

 Definitoin: Let ( R , + , . ) be a riing aind let ∅ ≠ ⊊ R. 

 Thein ( S , + , . ) is a subriing if aind oinly if 

①a – b ∈ S ,  ꓯ a , b ∈ S 

②a . b ∈ S ,  ꓯ a , b ∈ S Remark: Each riing has at 

lest two subriings are { 0 } aind a riing itself. 

 Called trivial subriings 

 .Examples

 (  ❶𝑍� ) . , + is a subriing of a riing ( Z , + , . )

{(  ❷0 , 2 , 4+ , } 6. , 6 ) is subriing of ( 𝑍6 ,+6 , .

6 ) 



 (❸S ) . , + , subriing of ( R , + , . ) where S = { a + 

√3b : a , b ∈ Z }

 Solutoin

 (  ①a + b√3 ( - )c + d√3 ( = ) a – c ( + ) b – d√ ) 3 

∈ S 

 (②a + b√3 ( . )c + d√3 ( = ) ac + 3bd ( + ) ad + 

bc√ ) 3 ∈ S

 (  ③𝑍� ) . , + is a Subriing from ( Z , + , . ) But 

(𝑍0+ , . ) is inot subriing of ( Z , + , . ) [ because 7 - 5 

= 2 ∉ 𝑍0] 

2-5.Remarks:

 Let ( R , + , . ) be a riing aind let ( S , + , . ) be a 

subriing of R. 

 Thein 1   كانت ليس    .  Rاذا ضربي محايد تمتلك
محايد      لها تكون ان الحلقة    2شرطا االحيان بعض في

الحلقة      بينما محايد لها محايد    Rالجزئية لها ليس
آخرى  3ضربي .  .  xاحيان بينما    ضربي محايد  sتمتلك

مختلف    . ضربي محايد تمتلك

 Examples :



Let ( R X R , + , . ) be a riing aind ( R X 0 , + , . ) is a 

Subriing of R, 

 define + ,  as the Followiing∙. 

 ( a , b( + )c , d( = )a + c , b + d )aind (a , b) . (c , d) 

= ( ac , bd)  ꓯ (a , b) , (c , d) ∈

 Thein (1 , 1) ∈ R X R is the ideintty elemeint of riing

 But (1 , 0) ∈ R X 0 is the ideintty elemeint, of 

subriing .

 2-6 Remarks:

 Let ( R , + , . ) be a riing aind Let a ,b ∈ R. in , m ∈ Z. 

 Thein 

(①in + m )a = ina + ma. ex (2 + 3) a = 2a + 3a

(  ②inm )a = in (ma). ex (2 . 3) a = 2 (3a)

 ③in (a + b) = ina + inb. ex 4(a + b) = 4a + 4b 14

 ④in. (a . b) = (ina) . b = a. (inb). ex 5(a . b) = (5a)b = 

a (5b)

(  ⑤ina( .)mb( = )inm( )a . b .)ex (5a) . (2b) = (5.2). 

(a . b)



 2_7 : Definitoin:

 Let ( R , + , . ) be a riing. Thein the set Z(R) = {a ∈ R :

x , a = a . x ,∀x ∈ R} is called the ceinter of the riing 

R .


