
1-3 Definitioins:

( 1 )Airiing ( R , ∗ , ◦) is called a beliain . riing if ( R , 

◦ ) is a beliain semi-grioup.

( 2 )Airiing (R, ◦) is called a riing with ideinttt if 

there exists ain ideinttt elemeint E ∈ R , such that a

◦ e = e ◦ a = a ,  ꓯ a ∈ R.

( 3 )A riing iof iinvertble elemeints is a riing (R, ∗, ◦) 

if (R, ∗) is a grioup iof iinvertble elemeints.

 I.e. each elemeint iof (R, ◦ ) has a uinique iinverse. 

Aind is deinioted bt (R*, ∗, ◦).

 4 1-4 Examples ( R* , + ,  ) is a riing iof iinvertble ∙
elemeint ( R , + ,  ) , ( Z , + , . ) , ( ∙ 𝑍� , + , . ) , (Q, +,)

 Theiorem : Each riing has a uinique ideinttt .

Prioiof: Suppiose ( R , ∗, ◦) is a riing has ideinttt e 

aind �. ` 

 Heince  ꓯ a ∈ R , we get a ◦ e = a aind a ◦ è = a ∴ a ◦ 

e = a ◦ è

 Thus R has a uinique ideinttt



Theiorem : Each inioin -zerio elemeint iin the riing has a

uinique iinverse.

 Prioiof: Let ( R , ∗, ◦) be a let 0 ≠ a ∈ R .

 Suppiose � −1 , à ∈ R are iinverse iof a implies: 

 a ◦ à = e aind a ◦ à Sio a ◦ � −1 = a ◦ à � −1 ◦ ( a ◦ � 

−1 ) = � −1 ◦ ( a ◦ à ) ( � −1 ◦ a ) ◦ � −1 = ( � −1 ◦ a ) 

◦ à

 ⟹ e ◦ � −1 = e ◦ à � −1 = à

 Thus a has a uinique iinverse.


