
Lecture 4 9116 .

- Semisimple rings
- Wedderburn 's theorem

- Density Theorem

- Primitive rings and ideals .
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are invariants of R
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R P M - simple module
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D= End ,z( M) .
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2) In general , for any x ,,
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Contradicting Xi are Do- linearly in deep .
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A ring R is primitive , if R has
a faithful simple module .

( i.e .

.
I simple R-mod M . S.t.

R → End (M ) is injective .)
Cer A hug R is primitive
⇒ R is a dense subring of Endy ( V)=

for some division ring D and Va D- us
.
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.

⇒ ✓= M simple faithful module .

-

R C End
, .

D= End,z(V)
.

Previous thin ⇒ density of R .

⇐ R P V (commuting with D)
faithful ✓

Simple ? : if ott ' C V is R - submod
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contradiction !
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Def primitive ideals
-
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are annihilators of simple R - mod .

RC M - simple .

Ann ( M) = Ker( R→End( M))
2-sided ideal

.



IT : primitive ideal . in R

F- RIP is a primitive ring ( if D=
Ann (M)

.

⇒M is a faithful
simple mod of Rtp)

| Simple (left R-med}=→⇒ { Primitive ideals in R)

Lemmy
.

Any simple R - mod is of the form RII
where I = max . left ideal in R ( FR) .
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. @ If I is max left ideal .

if RII not simple .
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I is maximal : if not If J E R
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then o#I € R/I=Simple .

Warning : different left max ideals may give rise
H

isomorphic simple modules .
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