
(jynd)zexizt zexeag
:zxekfz

dxcbd .`

G = G0 BG1 BG2 B ...BGk = {e} zilnxep dxcq dl zniiw m` dxizt dxeag G
.miila` 0 ≤ i < n,Gi/Gi+1 dinxeb lky

zexizt zexeagl ze`nbec

.dxizt `id zila` G (`

.zilxcdicd dxeagd (a

4 ≥ n xear Sn (b

z`f znerl

.dxizt dpi` zila` dpi`y dheyt dxeag (`

.dxizt dpi` 5 ≤ n xear Sn (a

xehhenewd .a

[a, b] := aba−1b−1 `ed be c ly xehhenewd .a, b ∈ G .dxeag G `dz dxcbd

ab = ba ⇔ [a, b] = e ,∀a, b ∈ G 1 dcaer

.G′ := 〈{[a, b] : a, b ∈ G}〉 `id G ly xehhenewd g"z dxcbd

.G′ = {e} m"m` zila` G 2 dprh

G′ E G ,G dxeag lkl 3 dprh

.G′ = G ,zila` dpi`y dheyt G m` 4 dpwqn

.(An)
′
= An ,n ≥ 5 xear dnbec

H ′ ≤ G′ f` H ≤ G m` 5 dcaer

6 dprh
.zila` G/G′ ,G 'ag lkl
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dgked

m"m` zila` G/G′

∀a, b ∈ G aG′bG′ = bG′aG′

⇔ ∀a, b ∈ G abG′ = baG′

m"m`

∀a, b ∈ G (ba)
−1

ab ∈ G′

a−1b−1ab ∈ G′

[
a−1, b−1

]
∈ G′

� .G′ zxcbd itl oekp df la`

7 dprh
G′ E N f` zila` G/N m` .N E G ,'ag G `dz

dgked

m"m` zila` G/N

∀a, b ∈ G aNbN = bNaN
⇔ ∀a, b ∈ G abN = baN

m"m`

∀a, b ∈ G (ba)
−1

ab ∈ N

m"m`

∀a, b ∈ G a−1b−1ab ∈ N
∀a, b ∈ G

[
a−1, b−1

]
∈ N

� .G′ E N ⇐ G′ ≤ N okle G′ E G la` ,G′ ≤ N m"m`

libxz
S′
n = An gked
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dgked

.(∗)An = A′
n ≤ Sn ,5 dcaer itl okl .An ≤ Sn ziy`x

.(∗∗)S′
n E An 7 dprh itl .zila` 'ag Sn/An

∼= Z2 ,zipy
� .S′

n = An⇐(∗∗) + (∗)

xehhenewd zxcq .b
dxcbd

xicbp G dxeag xear

G(0) := G

G(1) := G′

divwecpi`ae

G(i+1) =
(
G(i)

)′

htyn
G(t) = {e}y jk iteq t miiw m"m` dxizt G

dgked

dxcq G = G(0) BG(1) B ...BG(t) = {e} dxcqd f` G(t) − ey jk iteq t miiw m`
.dxizt G okl .6 dprh itl miila` dinxeb lky ,3 dprh itl ,zilnxep

(?recn)G(i) 6= {e} xear G(i+1) = G(i) okzii `l :dxrd

G = G0 B G1 B t iteq jxe`n zilnxep dxcq zniiw f` .dxizt G gipp :ipy oeeik
.miila` dinxeb lky ...BGt = {e}

(G(t) = {e} okle G(t) ≤ Gt = {e} f` ik)G(i) ≤ Gi 0 ≤ i ≤ t lkl :r.h :l.n

.i lr divwecpi`a :.r.h zgked
.G(0) = G ≤ G0 ,i = 0 xear

(i) G(i+1) =
(
G(i)

)′ ≤ ,5 dcaer itl .G(i) ≤ Gi .`.f .i xear zepekp gipp
G′

i

.(ii) G′
i ≤ Gi+1 ,zila` Gi/G(i+1)e Gi+1 CGiy oeeikn ,7 dprh itl

.r.h l"yn .G(i+1) ≤ Gi+1⇐(ii) + (i)

�
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zexeag ly zeibele`pb zepekz .c
zexizt
` dpwqn

f` ,dxizt G m`

.dxizt dly g"z lk .1

.dxizt dly dpn 'ag lk .2

dgked

.H ≤ G gipp .1
m` ,5 dcaera xfeg yeniy itl .G(t) = {e}y jk iteq t miiw okl ,dxizt G

.dxizt He H(t) = {e}⇐ H(t) ≤ G(t) = {e} okle H(i) ≤ G(i) f` H ≤ G

.dxizt G/N l"v .N CG .dxizt G `dz .2
-xenit` π : G → G/N `dz .G(t) = {e}y jk iteq t miiw okl dxizt G ,ok`

.π (g) = gN .`.f ,ipepw mfit

.π
(
G(i)

)
= (π (G))

(i)
= (G/N)

m(i
0 ≤ i ≤ t lkl :.r.h

� .dxizt G/N okle (G/N)(t) = {e} r.h itl

dpwqn
.dxizt G f` ,dxizt G/N mbe dxizt N gipp .N E G ,'ag G `dz
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