Chapter 6: Representations in characteristic
p: beginnings

Proposition 6.1.1. Let k be a field of

characteristic p . Then
k(ﬂ/o@’ ) ot k-olghe

Theorem 6.1.2. Let k be a field of characteristic
p. Every k(x]/oa’)module is the direct sum of

cyclic modules
Ur = E[<3/0E)

where 1 <r<p”n
Each module U_r has a unique
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Let k be a field. How many distinct x} M
ideals does the ring k[x]/ (xA3) have? Quch T pave 4(&% q:) ok
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E 3|k| where |k| is the cardinality of k

F None of the above.




Definition, A module M is cyclic if it com he
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A module M is indecomposable if it is not

possible to write M =M, OM, withe
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Theorem 6. 1 2. Let G be a cyclic group of
order p~n,and k a field of characteristic p.
There arePiy isomorphism types of
indecomposable kG-modules, each cyclic and
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" Jordan blocks. Diagrams
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Proposition 6.2.1. Let k be a field of
characteristic p and G a p-group. The only
simple kG-module is the trivial module.

Fun . -
Fact: Every maximal subgroup of a finite p-

group is normal of index p.
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Another fact: for each prime p, every finite
group G has a unique largest normal p-
subgroup. This subgroup is denoted




Corolla

ry 6.2.2. Let k be a field of

characteristic p and G a finite group. The
common kernel of the action of G on all the

simple
simple

kG-modules is O_p(G). Thus the
kG-modules are precisely the simple

k[G/O_

H(G)]-modules, inflated to G.

Examples.



