
zeilnxep zexcq

dxcbd

.dxeag G `dz

G = G0BG1BG2B...BGk = zexeag izz ly dxcq `id G ly zilnxep dxcq •
Gi+1 6= Gi i lkl xy`k {e}

k `ed dxcqd jxe` •

0 ≤ i < k ,Gi/Gi+1 :dxcqd ly minxebd •

dnbec

.G/{e} `ed cigid mxebd .1 jxe`n zilnxep dxcq GB {e} ,G dxeag lkl (`

GB ĀB {e} f` B̄ = {(e, b) : b ∈ B} ,Ā = {(a, e) : a ∈ A} ,G = A×B (a
.2 jxe`n zilnxep dxcq GB B̄ B {e} mbe ,2 jxe`n zilnxep dxcq

Ā/{e} ∼= Ae G/Ā = A×B/Ā ∼= B md dpey`xd dxcqd ly minxebd •
G/B̄ ∼= A, B̄/{e} ∼= B md diipyd dxcqd ly minxebd •

:minxebd .2 xcqn zilnxep dxcq Z2p B 〈2〉 B {e} .ipey`x p ,G = Z2p (b
(?recn .Z2p

∼= Z2 × Zp :dxrd)〈2〉/{e} ∼= 〈2〉 ∼= Zpe (?recn)Z2p/〈2〉 ∼= Z2

A3/{e} ∼= Z3 ,S3/A3
∼= Z2 :minxeb .2 jxe`n dxcq S3 BA3 B {e} .G = S3 (c

minxebd xnelk - (p = 3 gwip m`)zncewd dnbeca enk minxeb mze` -
.dxeagd lr `ln rcin epl mipzep `l

dxcbd

.zilnxep dxcq G = G0 BG1 B ...BGk `dz

xnelk .Gi+1l Gi oia L p"gz ztqed `id l"pd dxcqd ly ixhpnl` ynn oecir •
`idy dycg dxcq

G = G0 BG1 B ...BGi B LBGi+1 B ...BGk = {e}

.mixhpnl` mipecir ly dxcqn lawzn ynn oecir •

.dly ynn oecir e` zixewnd dxcqd `ed zilnxep dxcq ly oecir •
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dnbec

.zilnxep dxcq S3 B {e} ,G = S3

:dly mipecir

oecir S3 B {e} •

ynn oecir S3 BA3 B {e} •

dnbec cer

G = Z16

Z16 B 〈8〉B {e}

Z16 B 〈4〉B 〈8〉B {e}

Z16 B 〈2〉B 〈4〉B 〈8〉B {e}

dxcbd

.ynn oecir dl oi`y G ly zilnxep dxcq `id G ly akxd zxcq

htyn

.zeheyt zexeag minxebd m"m` akxd zxcq `id G dxeag ly zilnxep dxcq

dgked

.L p"gz zniiw `l m"m` dheyt G/N .N CG gipp .r.h

III 'fi` htyn itl ,ok lr xzi .L/N < G/N f` GBLBN m` ` oeeik .r.h zgked
dpi` G/N okle L/N C G/N

{e} C zil`ieeixh `l p"gz zniiw f` ,dheyt dpi` G/N m` a oeeik
K C G/N

ψ (g) = gN i"r xcben ψ : G→ G/N ipepwd mfitxenit`d zxekfz

.K ly zewlgna mixai`d lka xnelk ,l"pd dxwna ψ−1 (K)a opeazp

mixai`d lk = K ly ipepwd mfitxenit`d zgz xewnd .`.f ,ψ−1 (K) libxz
.N z` ynn dlikny G ly p"gz `ed K ly zewlgn

.� .N C ψ−1 (K)CG eplaiw
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akxd zexcql ze`nbec

.zeheyt zexeag md A3/{e} ∼= Z3e S3/A3
∼= Z2 :minxebd .S3 B A3 B {e} (`

.akxd zxcq ef okl

:md minxebd .zilnxep dxcq Sn BAn B {e} ,5 ≤ n xear (a

.dheyt dxeag Sn/An
∼= Z2 •

.dheyt dxeag ef 5 ≤ n xear - An/{e} ∼= An •

.akxd zxcq efd dxcqd okl

`id oiilw zxeag V4 xy`k S4 BA4 BV4 B 〈(1, 2) (3, 4)〉B {e} .G = S4 (b

V4 = {e, (1, 2) (3, 4) , (1, 3) (2, 4) , (1, 4) (2, 3)}

S4 ly akxd zxcq `id l"pd dxcqd :dprh

A4 ly g"z V4 1.r.h :dgked

V4 E A4 2.r.h

dlikn ik)S4a zecinv zewlgn ly cegi` `id V4 dgked
e` (2, 2) mdly mixefgnd dpany mixai`d lk z`

((1, 1, 1, 1)

zewlgn ly cegi` `id m"m` zilnxep `id g"z dcaer
� .zecinv

〈(1, 2) (3, 4)〉C V4 3.r.h

.(mlyd)okle 2 `ed V4 jeza〈(1, 2) (3, 4)〉 ly qwcpi`d dgked
�

V4 ∼= Z2 × Z2 dxrd

(xara epgked)A4 C S4 4 dcaer

zxcq efy ze`xdl ick .zilnxep dxcq efy 1-4 .r.hn dpwqn
.miheyt minxebd lky l"n S4 ly akxd

〈(1,2)(3,4)〉/{e} ∼=e V4/〈(1,2)(3,4)〉 ∼= Z2 ,A4/V4
∼= Z3 ,S4/A4

∼= Z2 ,ok`
.Z2

�

zpiiprn dnbec cer

G = Z6

Z6 B 〈3〉B {0}

Z6 B 〈2〉B {0}
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〈3〉/{e} ∼= Z2 ,Z6/〈3〉 ∼= Z3 :dpey`xd dxcqd inxeb •

〈2〉/{0} ∼= Z3 ,Z6/〈2〉 ∼= Z2 :diipyd dxcqd inxeb •

.minxeb mze` mr akxd zexcq 2
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