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Proof. (a) see the proof of (¢), and replace S by s.

(b) We have: gh = hg <& h% = h from which Cg(G) = Z(G) immediately
follows. (d) proves also that Z({) — C'5(&) is normal in & — Ng(G).

(¢) g Ne(S) = S9=8 =8 =(89)¢ ) =8 = g=1 € Ng(8).
91,92 € Ng(5) = 5992 = (§91)92 = 59 = § = gi1g2 € Neg(5).
Hence, N;(S5) is a group.

(d) foreachce Cg(S),n € Ng(S), wehave s* ™ = (n=leIn)sinlen) =
n 'c Ynsn YJen =n 'e 'syen = n 'syn = s. Where we used the
fact that the elements of S are fixed by conjugation under elements of
Cz(S), and Vn € Ng(S),s € § : nsn—! is some element s, € S, hy
the definition of N(.S). This implies n~ten € Cq(S).
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