CHAPTER 2. IDEALS AND HOMOMORPHISMS OF R a2

and 3 = E G AE so By T (Now add up all the ideals), Let

B = Bi+8+ - +8,
= I'lﬁlif{ Ean+Ea+ -+ Eu,n}
1 00 ... 0
g10..0
= apy 001 ...0
o000, 1

Thus 8 s nvertible and 8B € £ Thas (by the seeind last lemmma)

I'=M,(D)

Definition 2,10 Lot By and Wy be rings. Define a new ving, the divect
arrm of ) and [y as
Ry@® Ry ={(ri,r)|ri € Ry, s € Ry} (= i = H-; |
cartesian prodict

Let (ry,ry) and (8, 83) € K@ Ry, Define (ry, rg) + (), 82) = (ry 48,724 83)
and (ry, ra)(s, 82) = (ry8p, ress). This defines o ring (check!).

ity i Ry ds not o division ring since for any non-zero v € Ry and sinfy, we
have (r, 0)(0,8) = (r0,0.8) = (0,0) = 0 € Ry @& Ry. So (r,0) and (0, &) are
#ero divisors, So (v, 0) and (0, 8] are not invertible, So Hamilton would not
be pleased. We could define (/) @ By) @ Ry = K@ B @ Ry and .. and
RioRyp... Ry

Definition 2.11 A ring i is ealled o simple ving if of's only sdeals are
{0} and R (i.e. ne non-trivial ideals).

Note : M, () is o simple ring.
Definition 2.12 An element ¢ € R is called an idempotent if ¢* = ¢




