Theorem (1-5):- Every finite integral domain is field .

Proof :-
Let (R, +,.) be a finite integral domain .

< T-P(R,+,.)isafield >?

(R, +,.) be a finite integral domain
~ (R,+,.)is a commutative ring with identity and has no zero
divisors :----: * and (R,+,.) has n distinct elements

leta€R and a#0 < T-p, aisaninvertible element >?
Consider theset R*={a.x,Vx€R and x# 0}

~Vy€eR" ,y#0

If aax=a.y

= a.X—a.y

=a.(x—y)=0

since, R has no zero divisors and a #0

=(x-y) =0

= X=y

~, R* containing all distinct non zero elements of R Ozeg R* =R — {0}

Since, R is a ring with identity bl s = 1 €R

= 1 € R* (sinceR* =R —{0})

= 1= a.x, for some x ER
=aqa ! =x.
Then, each element of R has multiplicative inverse ----- ok

Therefore , by * and ** we get (R, +,.) is field . O



