
oganl dxfg

dl`y

?dxizt `id 250 xcqn dxeag lk

daeyz

|G| = 53 · 2

.H5a dpnqp ,53 xcqn `ide `eliq-5 g"z zniiw 1 `eliq htyn itl

[G : H5] = 2

⇓

H5 CG

.dxizt `id p zxeag lk :1 htyn

.dxizt H5 ⇐
.dxizt `ide G/H5 ≡ Z2 mb

.dxizt G if` ,N CG :2 htyn

.dxizt N mbe dxizt G/N ⇔
.dxizt G mb okl

itelg oexzt

ynzydle GBH5 B Z (G)B {e} zilnxepd dxcqae Z (G) dxeaga ynzydl ozip
:mihtyna

p zxeag xear Z (G) 6= {e} .`

.zil`ieeixh `l zilwiv dpi` G/Z(G) .a

.zila` `id p2 xcqn dxeag .b
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.〈aZ (G)〉 = G/Z(G)y jk ,aZ (G) dxevdn xai` miiw if` zilwiv `id G/Z(G) m`

.(aZ (G))
t
= atZ (G) dxevdn `ed dxeaga xai` lk xnelk

.z ∈ Z (G) , k ∈ Z xy`k ak · z ∈ akZ (G) dxevdn `ed Ga xai` lky xne` df
:zila` `id Gy d`xpy jk ici lr dxizql ribp(
ak1z1

) (
ak2z2

)
= ...

l deey df okle ,ak2 mr slgzn `ede fkxna z1

...ak1ak2z1z2 = ak1+k2z1z2 = ak2ak1z1z2 = ak2ak1z2z1 =

= ak2z2a
k1z1 =

(
ak2z2

) (
ak1z1

)
.dxizq - zil`ieeixh zilwiv G/Z(G) ⇐ Z (G) = G ⇐ .zila` `id Gy eplaiw

dl`y

?ziteq zxvep R∗ m`d

daeyz

`l

.dipn za `id ziteq zxvep zila` dxeag lk dprh

:xne` df zila` R∗y oeeikn .R∗ = 〈a1, ...ak〉y dlilya gipp{
at11 · · · atkk

∣∣∣∣ ti ∈ Z
∀1 ≤ i ≤ k

}
f`e∣∣∣∣{at11 · · · atkk

∣∣∣∣ ti ∈ Z
∀1 ≤ i ≤ k

}∣∣∣∣ ≤ ∣∣∣∣{(t1, ...tk)∣∣∣∣ ti ∈ Z
1 ≤ i ≤ k

}∣∣∣∣ = ∣∣Zk
∣∣ = ℵ0

(|B| ≤ |A| ⇐ f : A→ B lr divwpet zniiw m` :dcica)

dl`y

mfitxenit` miiw m`d

ϕ : Z → Z10 × Z33 × Z7
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daeyz

1 efi` htyn itl

Z/kerϕ ∼= Z10 × Z33 × Z7

kerϕ = mZy jk m miiw

Z/kerϕ = Z/mZ ∼= Zm

,Z10 × Z33
∼= Z10·33 okle ,Zm × Zn

∼= Zm×n if` gcd (m,n) = 1 m`e ,zilwiv Zm

.Z10 × Z33 × Z7 = Z10·33·77
ep`y zeivwpet dnk ly dakxd zniiwy gikepy jk ici lr mfitxenit` gikep

:zeniiw ody mircei

Z10 × Z33 × Z7
∼= Z10·33·7

Z mod 7−−−−−−−→
surjective

Zm=10·33·7
∼−−−−−−−→

surjective
Z10 × Z33 × Z7

.mfitxenit` miiw okl

dl`y

?ψ : B → A mfitxenit` miiw gxkda m`d ,ϕ : A→ B mfitxenepen mniiw m`

daeyz

?ϕ : Q → Z mfitxenit` miiw m`d .(Z ⊂ Q oky)ϕ : Z → Q miiw
.ψ it` ,dfk miiwy dlilya gipp

:
m

n
= 1y jk

m

n
∈ Q miiw

1 = ψ

(
m

n

)
= ψ

(
m

2n
+
m

2n

)
= 2ψ

(
m

2n

)
⇒ ψ

(
m

2n

)
=

1

2
/∈ Z

.ψ (Q) = Zy jkl dxizq

dl`y

mfitxenepen miiw m`d

ϕ : Z10 → S10
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daeyz

:1 efi` itl

Z10/kerϕ ∼= Imϕ ⊆ S10

!ok ?S10a 10 xcqn zilwiv g"z zniiw m`d

o ((1, ...10)) = 10

ϕ (1) = (1, ...10)

libxz

.dheyt dpi` ipey`x `l xcqn zila` dxeag lky egiked

oexzt

x ∈ G miiw iyew htyn itle ,p 6= m .m z` wlgny p ipey`x miiw .|G| = m gipp
.zilnxep `id zila` ly g"z lk ik 〈x〉CGe ,|〈x〉| = p .p xcqn

{e} 6= 〈x〉 E G

iyew ila oexzt

.〈x〉 lr lkzqpe ,e 6= x ∈ G gwip

.{e} 6= 〈x〉CG ik epniiq f` {e} 6= 〈x〉 6= G m` •

if` ,m z` wlgny ipey`x p miiw .G ∼= Zm ⇐ zilwiv G if` 〈x〉 = G m` •
{e} 6= pZm CG

libxz

:100 xcqn zeila`d zexeagd lk z` epiin

oexzt

100 = 52 · 22

if` ,100 xcqn zila` G m` ,oeind ly oey`xd wlgd itl

G ∼= H5 ×H2
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.G ly `eliq 2 zxeag-zz H2e G ly `eliq 5 zxeag-zz H5 xy`k

H5
∼= Z ∨ Z5 × Z5

H2
∼= Z4 ∨ Z2 × Z2

okl

G ∼=

∼=Z100︷ ︸︸ ︷
Z25 × Z4 ∨...

.exp i"r mixwnd ly mfitxenefi` xqeg miwcea

dxrd

:oiinl aezke zila` dxeagdy oezp `l m`

Z2p e` I2 (p) ⇐ 2p `ed xcqd m` .`

.zila` dxeagd ⇐ p2 m` .a

Zpq zilwiv dxeagd ⇐ q 6≡ 1 (mod p) mbe p < q mbe pq m` .b

:Q4 ,I2 (4) ,Z8,Z4 × Z2,Z2 × Z2 × Z2 ⇐ 8 m` .c

:dgkedd jxc

ueg ,xzeid lkl mixai` ipy ici lr zxvep dxeag lky mi`xn .`
4 xcqn cg`e 2 xcqn cg` ,Z2 × Z2 × Z2n

.mixveid oia qgid z` miwcea .a

.epniiq f` ,8 xcqn xai` miiw m`
epniiq f` ,2 xcqn y m` .y ∈ G\ 〈x〉 gwip f` ,4 xcqn x xai` miiw m`

.〈x〉 ∩ 〈y〉 = {e} ik

|〈x〉 〈y〉| =
|〈x〉| |〈y〉|
|〈x〉 ∩ 〈y〉|

=
4 · 2
1

= 8

.〈x〉l jiiy `ly 2 xcqn xai` yi akxday mi`xn minec milewiya

.Z6, S3
∼= I2 (3) ⇐ 6 m` .d
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