
zeila` zexeag oein

htyn
zeniiw f` Ke H zexeag odyfi` xear H ×K zipevig dltknl zitxenefi` G m`
,H̃ ∼= H mbe K̃e H̃ ly dxyi zinipt dltkn `id Gy jk H̃, K̃ C G zexeag-zz

.K̃ ∼= K

htyn

G ∼= if` ,mipey miipey`x md pi xy`k
k∏

i=1

prii xcqn ziteq zila` dxeag G idz

cr cigi wexitd .G ly `eliq-pi dxeag-zzd ef Hpi xy`k Hp1 ×Hp2 × ...×Hpk

.xcq ick

dpwqn
`ed odly xcqdy zexeag - "p-zexeag" zltknl zitxenefi` ziteq zila` dxeag lk

.ipey`x ly dwfg

htyn
dltkn=)zltknl zitxenefi` `id [|G| = piy jk G dxeagl dpeekd]p zxeag lk

.zeilwiv zexeag (zipevig

dnbec
.zilwiv `l - G = Z2 × Z2 .1

.zilwiv - G = Z4 .2

zxeag `l - |S3| = 6 = 2 · 3 .zeilwiv zexeag zltknl zitxenefi` `l `id S3 .3
.p

("zeiteq zeila` zexeag ly iceqid")htyn
.cigi wexitde ,zeilwiv p-zexeag ly dxyi dltkn `id ziteq zila` dxeag lk
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dgked

.mincew mihtynn dpwqn

dxrd

wexitd f` ,cala zeilwivl `l` zeilwiv p-zexeagl didi wexitdy miyxec `l m`
.cigi epi`

Z6
∼= Z2 × Z3 dnbec

libxz
50 lcebn zeila`d zexeagd lk z` epiin

oexzt

.25 xcqn `eliq-5 dxeag zz dpyie 2 xcqn `eliq-2 dxeag-zz yi if` ,50− 2 · 52
`eliq-2 `id H2 xy`k G ∼= H2 ×H5 ik reci .|G| = 50 .Ga dxeagd z` onqp

.`eliq-5 `id H5e
.2 = |H2| ik H2

∼= Z2 ,eiykr
:zeivte` izy opyi okle ,zeilwiv 5-zexeag zltknl zwxtzn H5 mbe 25 = |H5|

H5
∼= Z25 f`e ,zilwiv H5 .1

H5
∼= Z5 × Z5 f` ,zilwiv `l `id H5 .2

Z2 × Z5 × Z5 e` Z2 × Z25 e` `id G okl

libxz
.40 xcqn zeila`d zexeagd z` epiin

daeyz

|H2| = 8, |H5| = 5 xy`k G ∼= H2 ×H5 if` ,40 lcebn dxeagk G onqp .40 = 23 · 5
H5

∼= Z5⇐|H5| = 5

[Zpl zitxenefi` hxtae ,zilwiv `id if` ipey`x p xcqn `id dxeag m` dcaer

:zeivte`d .|H8| = 8

(zilwiv)H2
∼= Z8 .1

(zilwiv `l)H2
∼= Z4 × Z2 .2

(zilwiv `l)H3
∼= Z2 × Z2 × Z2 .3

:od zeivte`d k"dq

G ∼= Z5 × Z8 .1
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G ∼= Z5 × Z4 × Z2 .2

G ∼= Z5 × Z2 × Z2 × Z2 .3

hppetq`/jixrn

dxcbd
.exp (G) = lcm {o (g) : g ∈ G} zeidl xcben G ly hppetqw`\jixrnd .dxeag G

ze`nbec
exp (Z2 × Z2) = 2 .1

exp (S3) = 6 .2

exp (S3) = lcm (1, 2, 3) = 6 .3

dxrd
,exp (G) = max {o (g) : g ∈ G} :xeza dhppetqw`d z` zeila` zxeaga wx xicbdl ozip

.zeila` `l zexeagl oekp `l df j`

dxrd
.g ∈ G lkl gd = ey jk xzeia ohwd xtqnd `ed exp (G) = d

dpwqn

exp (G) | |G|

zia libxz

exp (G×H) = lcm (exp (G) , exp (H))

dnbec

exp (Z2 × Z2) = lcm (exp (Z2) , exp (Z2)) = lcm (2, 2) = 2

libxz
.exp (G) = |G| if` zilwiv G m`
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dgked

.exp (G) | |G|y reci

exp (G) = lcm {o (g) : g ∈ G}

.o (g0) = |G|y jk g0 miiw zilwiv Gy oeeikn

|G| = o (g0) | exp (G)

⇓

|G| = exp (G)

libxz
.zilwiv G if` exp (G) = |G| m` :jxtd e` gked

daeyz

.G = S3 dnbecl egw .`l

libxz
exp (G) = |G| m` wxe m` zilwiv `id G if` p-zxeag G m`

oexzt

epiyr xak (⇐)

mipnqn m` .o (g) | |G| ,g ∈ G lkl f` .exp (G) = max {o (g) : g ∈ G} (⇒)
y o`kn .k ≤ d xy`k o (g) = pk⇐o (g) |pd if` |G| = pd

exp (G) = max
{
pk : ∃g∈Go (g) = pk

}
o (g0) = pd =y jk g0 ∈ G miiwy xne` df f` exp (G) = |G| = pd m`e

.zilwiv G⇐〈g0〉 = G⇐|G|

libxz
exp (G) = 4 if` 8 xcqn zila` `l dxeag G m`
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oexzt

.8 e` ,4 ,2 ,1 xcqn `ed xai` lk

.zila` ⇐ zilwiv G if` exp (G) = 8 m` •

.zila` G okle ,2 xcqn md mixai`d lk f` exp (G) = 2 m` •

.dcigid xai`l hxt mixai` cer dlikn Gy meyn exp (G) 6= 1 •

htyn
exp (G) = exp (H) if` G ∼= H m`

libxz
Z5 × Z4 × Z2 6∼= Z5 × Z2 × Z2 × Z2y e`xd

oexzt

exp (Z5 × Z4 × Z2) = lcm (exp (Z5) , exp (Z4) , exp (Z2)) = 20

exp (Z5 × Z2 × Z2 × Z2) = lcm (exp (Z5) , exp (Z2)) = 10
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