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g"z Ga zniiw f` pm| |G| m` irah m lkl f` .ipey`x p0 ,ziteq dxeag G `dz

.pm xcqn

dgked

f` p `ed G xcq m` .G xcq lr divwecpi`a htynd z` gikep .ipey`x p rawp
xcqn dxeag lk xear swz htyndy gikep .(p xcqn G ≤ G ik)oaenk swz htynd
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` dxwn

⇐ x /∈ Z (G)y oeeikn - df dxwna .pm| |Zx|e x /∈ Z (G)y jk x ∈ G xai` Ga yi
Zxa yi ,pm| |Zx| mbe |Zx| < ny oeeikn divwecpi`d zgpd itl .|Zx| okl .Zx ( G

.pm xcqn G ly g"z efe pm xcqn g"z

a dxwn

.pm - |Zx| miiwzn x ∈ G\Z (G) xai` lkl
xai` lkl - dpwqn .|Zg| |conj (g)| = |G| (ziteq G)g ∈ G lkl :htyna ynzyp

okle pm - |Zx| mbe pm| |G| epgpd .|Zx| |conj (x)| = |G| x ∈ G\Z (G)

(∗) ∀x∈G\Z(G)p| |conj (x)|

zewlgn ibivp x1, ...xk xy`k|G| = |Z (G)|+
k∑

i=1

|conj (xi)| zewlgnd z`eeyn itl

.(...dnl xiaqdl)fkxna `l x1, ...xk hxta ,1 < xcqn zecinv

p| |G| okle pm| |G|y epgpd .p|
k∑

i=1

|conj (xi)| okl p| |conj (xi)| ,1 ≤ i ≤ k (∗) itl

.p| |Z (G)| ⇐ p| |G| −
k∑

i=1

|conj (Xi)| ⇐

:p xcqn x ∈ Z (G) xai` fkxna yi iyew htyn itl okl

∃x∈Z(G) |〈x〉| = p

.p xcqn 〈x〉 E G G ly p"gz ep`vn okle 〈g〉 E G g ∈ Z (G) lkl
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('fpxbl itl)dxciq ,G/〈x〉a opeazp

|G/〈x〉| = [G : 〈x〉]

|G/〈x〉| =
|G|
|〈x〉|

=
|G|
p

< |G| = n

.pm−1| |G/〈x〉| ⇐ pm| |G| ok enk
.g1, 〈x〉 , g2 〈x〉 , ...gpm−1 〈x〉 dixai` eidi .pm−1 xcqn g"z G/〈x〉a yi divwecpi`d zgpd itl

:`"f .iktede ltk zgz dxebq `id G/〈x〉 ly g"z efy oeeikn

.1 ≤ gk ≤ pm−1 edyfi`l gi 〈x〉 gj 〈x〉 = gk 〈x〉 ,1 ≤ i < j ≤ pm−1 lkl .1

1 ≤ r ≤ pm−1 edyfi` xear (gi 〈x〉)−1
= gr 〈x〉 oke .2

-lndy oeeikn .Ga 〈x〉 ly zewlgnd ixai` ly xf cegi` B :=
pm−1∐
i=1

gi 〈x〉a opeazp

.|B| > 0 ik dwix `l B .|B| = p · pm−1 = pm ok lr .p = |〈x〉|y oeeikne zexf zewg
:al miyp .iktede ltk zgz dxebq B ze`xdl xzep

〈x〉 =
{
xi : 0 ≤ i < p

}
miiwzn gix

d1 , gjx
d2 Ba mixai` ipy lk okl

gix
d1 · gjxd2 ∈ gi 〈x〉 gj 〈x〉 = gk 〈x〉(

g1x
d
)−1 ∈ miiwzn Ba gix

d xai` lkl oke ,1 itl 1 ≤ k ≤ pm−1 edyfi`l

.2 itl 1 ≤ r ≤ pm−1 edfyi`l (gi 〈x〉)−1
= gr 〈x〉
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