
1-10 Definitioins:

 Ain elemeint x iin a riing R is called a right zerio 

divisior it there exists a inioin-zerio elemeint � ∈ � 

Such that �. x = 0

 Alsio , we cain similarly define lef zerio divisior if x . 

y = 0. 

 Ain elemeint is called a zerio divisior if it is bioth right

aind lef zerio divisior.

 1 -11 : Definitioin:

 A riing ( R , + ,  ) called divisiors iof Zerio if there ∙
exists tiow inioin-Zerio eIemeints a , b ∈ R ,

That a . b = 0

 Examples: ( �4 ,+4 , .4 ) 2 ∈ �4 aind 2 .4 2 = 0 (

�6 ,+6 , .6 ) , 2 , 3 ∈ �6 

⟹ 2 . 3 = 0

 Priopiositioin:

 A riing ( R , + ,  ) is withiout zerio divisiors if aind ∙
ioinly if the cainselatioin liow hiold . 

11 Prioiof:



 Let ( R , + ,  ) is a riing withiout zerio divisiors. aind ∙
let a , b , c ∈ R, 

 such that a ≠ 0 aind a . b = a . c ⟹ a . b − a – c = 0 

⟹ a . (b - c) = 0

 ⟹ b - c = 0 ( because a ≠ 0 ) . Thus b = c

 Cioinversely;

 let a ,b ∈ R aind a ≠ 0 tio , such that a . b = 0

 ⟹ a . b = a . 0 ⟹ b = 0 (By cainselatioin liow)

 ⟹ Aind by same way we cain shiow that if b ≠ 0 

we get a = 0 . 

Thus ( R , + ,  ) is ariing withiout zerio divisiors∙. 

 1.13 .Cioriollary

 let ( R , + ,  ) be a riing with ideintty aind withiout ∙
zerio divisiors.

 If a² = a , where a ∈ R , thein either a = 0 ior a = 1

 Prioiof:

 Suppiose a ≠ 0 a² = a ⟹ a² − a = 0 ⟹ a (a - 1) = 0

 Siince a ≠ 0 , thein a -1 = 0. 



 Heince a = 1 Aind if a ≠ 1 , thein a – 1 ≠ 0 . 

Thus a = 0 . 

1-14 :Definitioin:

 A riing ( R , * , ° ) is called ain iintegral diomaiin if R is 

a ciommutatve riing with ideintty aind withiout zerio 

divisiors.

  1.15 :Definitioin: A ciommutatve riing with 

ideintty. 

 ( F ) . , + , is called a feld if each iniow zerio 

elemeint has ain iinverse uinder multplicatioin 

(iinvertble). 

 Niote : each feld has inio zerio divisiors 1-16: 

Examples (Q*, + , . ) aind ( R*, + , . ) are Fields. 


