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Proof, let H=<a> letlgheH  h=a8"58", .45 where 5, € 5§
and £, = £1. Recall

Au(G H) =Y an(h = 1) |ay € RG).

heM

So we must show that he H =+ h-1€ RG{s - 1|s € §}. Nowh -1 =
n" 8" = 1w V) (8 = 1) (4 Bt = 1),

If £ = 1 then we are done (by induction on r). If &, = <1, then use
s'=1=al=a)==s"Ys,-1)and h=1€ RG{s=1|s € S}.

Note : weused s ' =1 —-a" {1l =z)and sy = 1 = x(y = 1) + (x = 1) and
induction on r.

Recall : If N 9 then (/N is commutative if and only if ' < N,

Lemma 4.30 Let B be o commutative ving and { an ideal of RG. Then
RGT s commutative if and only if A(G, G C 1.

Proof. Let 1 RG, R commutative, (=), RG/T commutative == Y g h €
(i we have gh = hg € 1. gh = hg = hg(g='h~'gh = 1) = hg(|h,g] = 1) € 1.
s h,gl=1€ .  AlGG) C T by the previous lemma).

(4=). Assume &(G,G') C 1 Then gh = hg = hg(lh, g) = 1) € MG, ") C 1.
Sogh o= hg mod A(G, ), so g oand b commute modulo [ so RG /T is com-
it ative, | |

Proposition 4.31 Lel & be fimte, Let RG be semisimple (10, RG &

By Mu, (D)) ). Lt e = |;—,‘|ﬁ Then

RG & RGeg ® RG(1 - ) ™ R(G/G') @ A(G, G).

Here R(G/G') is the divect sum of all the commutative summands of the de-
composition of B and A, ) bs the divect sum of all the non-commutative
summands of the decomposition of R,



