Solution to Exercise 2.1.10
Let U/N = Cg(gN) with U < G. Then
U={uecG|g"N=gN}={ueG|[gu € N} >NCcqlg).
Thus

[Cal(9) [NCa(g) : N|-[Calg) N N[ < [U: NJ-|Cn(g)|

| Ca(gN)[-[Cn(9)l
with equality if and only if U = N Cg(g).
(b) Using part (a) we obtain

S 1Ca(9) =3 S Cateh)] <3S [CaleiN)] - | Cw(gih)]-
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(c) Let ©; :={(h,u) € N X N | g;hu=wug; h}. Then
[l =D |Cx(gih)l = Y |Cyn(u)l.
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Furthermore
|Con@)] = HowlzeN, " =u}f =z e N|u =u" }|=
_ { 0 if w9 g ulv

|Cn(uw)| ifud €ulV

(d) Consider G as a G-set with conjugation as action, thus Fixg(g) = Ca(g).
We then obtain from (2.3) and part (b) and (c)

K(G) = ﬁ S | Calg)l < é >l cagizv)ﬁ S [Cx(h)] = K(G) - K(N).
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