
mfitxenefi`d ihtyn

Id 'fi`d htyn
.G/kerϕ ∼= Im ϕ if` .'ned ϕ : G → L .zexeag G,L dpiidz

lewy geqip

dxcbd

lr 'ned `ed m` mfitxenit` ϕ : G → L

Id 'fi`d htyn

G/kerϕ ∼= L if` .mfitxenit` ϕ : G → L .zexeag G,L dpiidz

libxz

.migeqipd ipy ly zeliwyd z` gikedl

IIId 'fi`d htynl dncwd

1 dcaer

N E H if` ,N ≤ H ≤ Ge N E G gipp

dlw dgked

� N E H⇔∀g∈HgN = Ng⇐∀g∈GgN = Ng⇔N E G

2 dcaer

K ≤ G f` K ≤ H ≤ G m`

dgked

.zexcbddn icin

3 dcaer

N E G gxkda `l N E H E G m`

zicbp dnbec - dgked

G =

{(
x1 0
0 x2

)
: x1, x2 ∈ {−1, 1}

}
∪
{(

0 y1
y2 0

)
: y1y2 ∈ {−1,+1}

}
.8 xcqn dxeag G

H =

{(
x1 0
0 x2

)
: x1, x2 ∈ {−1, 1}

}
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4 xcqn dxeag H

N =

{(
x1 0
0 1

)
: x1, x2 ∈ {−1, 1}

}
.2 xcqn dxeag N

:ok lr xzi .N ≤ H ≤ Gy xexa
H E G if` ,[G : H] = 2 .`.f ,2 qwcpi`n H ≤ G m` :daeg libxz

ik G ly p"gz dpi` N la` N E H E G eply dxwna :dpwqn(
0 1
1 0

)
N =

{(
0 1
1 0

)(
1 0
0 1

)
,

(
0 1
1 0

)(
−1 0
0 1

)}
=

{(
0 1
1 0

)
,

(
0 1
−1 0

)}
jci`n

N

(
0 1
1 0

)
=

{(
1 0
0 1

)(
0 1
1 0

)
,

(
−1 0
0 1

)(
0 1
1 0

)}
=

{(
0 1
1 0

)
,

(
0 −1
1 0

)}

�

IIId 'fi`d htyn
.N E G ,N ≤ K E G .dxeag G `dz

:f`

K/N E G/N (i)

G/N/K/N (ii) :miiwzne

dxrd

.zniiw K/N okle N E K f` K ≤ G ,N E G ,N ≤ K m` 1 dcaer itl

dgked

.'ned ,lr ,ahid zxcben ϕ :gikep .ϕ (gN) = gK i"r ϕ : G/N → G/K dwzrd xicbp

g−1
2 g1 ∈⇔ g1N = g2N ,ok` .ϕ (g1N) = ϕ (g2N) if` g1N = g2N m` l"v :zxcben

.ϕ (g1N) = ϕ (g2N)⇔g1K = g2K⇔g−1
2 g1 ∈ K⇐ N

.x = gK = ϕ (gN) f`e x = gKy jk g ∈ G miiw x ∈ G/K xai` lkl :lr

x1 = g1N, x2 = g2Ny jk g1, g2 ∈ G miniiw x1, x2 ∈ G/N mixai` ipy lkl :'ned
f`e

ϕ (x1)ϕ (x2) = ϕ (g1N)ϕ (g2N) = g1Kg2K = g1g2K = ϕ (g1g2N) = ϕ (g1Ng2N) = ϕ (x1, x@)

.(*)G/N/kerϕ ∼= G/K :(Id 'fi`d htyn itl) dpwqn
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:kerϕ z` aygp

kerϕ =
{
x ∈ G/N : ϕ (x) = eG/K

}
= {gN : g ∈ G,ϕ (gN) = eK} = {gN : g ∈ G, gK = K}

= {gN : g ∈ G, g ∈ K} = {gN : g ∈ K} = K/N

'fi`d htyn z` lawp ,(*)a kerϕ = K/N zavd i"re ,oekp (i) p"gz oirxbdy oeeikn
.iyilyd

dnbec

G = Z,K = 5Z, N = 10Z
G/N/K/N ∼= G/K miiwzn

Z/10Z/5Z/10Z ∼= Z10/{0,5} ∼= Z5
∼= Z/5Z

epgked
.p"gz oirxb lk

dprh
.'ned edyfi` ly oirxb `id p"gz lk :oekp k"b jktdd

dgked

∀g1, g2 ∈ G ik 'ned ϕ .ϕ (g) = gN i"r ϕ : G → G/N dwzrd xicbp .N E G `dz

ϕ (g1g2) = g1g2N = g1Ng2N = ϕ (g1)ϕ (g2)

kerϕ =
{
g ∈ G : ϕ (g) = eG/N

}
= {g ∈ G : gN = N} = {g ∈ G : g ∈ N} = N

:ip epwd mfitxenenedd mb `xwp df

dxcbd
zxcbend π : G → G/N dwzrdd `ed G/Nl Gn ipepwd mfitxenenedd ,N E G ozpda

∀g∈Gπ (g) = gN i"r

dxrd

.mfitxenit` π
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