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(7.13) Proposition. Let R be a k-algebra and K D k be a field extension.

Then:
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(1) any simple left R -module V is a composition factor of MK for some

K
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(2) if My, My are non-isomorphic simple left R-modules, then M} and

MX cannot have a common composition factor. R
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(7.5) Theorem. Let R be a k-algebra (not necessarily finite-dimensional),
and let M be a simple left R-module with dim;M < oo. The following
statements are equivalent:

(1) End(sM) =
(2) The map R — End(M,) expressing the R-action on M is surjective.
(3) For any field ertension K D k, M¥ is a simple R -module.

(4) There erists an algebraically closed field E D k such that ME is a
simple RE -module.

If one (and hence all) of these conditions holds, we say that M is an abso-
lutely simple (or absolutely irreducible) R-module.
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(7.4) Lemma. Let R be a k-algebra (not necessarily of finite dimension
overk) and let M, N be left R-modules, with dim,M < co. Then the natural
map

9: (Homp(M,N)¥ — Homgr (M¥,NX)

s an isomorphism of K -vector spaces.
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