
'a wlg mipgann zel`y

'` cren `"ryz

4 dl`y

.dheyt dpi` GLn (Q) :gked

dgked

i"r xcben ϕ : GLn (Q) → Q∗ xy`k SLn (Q) = kerϕ ik SLn (Q) E GLn (Q)
ϕ (A) := detA

diipy dgked

.p"gz fkxnd
.qt` opi`y zeixlwqd zevixhnd .{cI : c ∈ Q∗} `ed GLn (Q) ly fkxnd

5 dl`y

.zecinv zewlgn 4 odl yiy zeila`d zexeagd lk z` `vn

oexzt

zecinv zewlgn 4 mr zila` G okl .|conj (x)| = 1 x ∈ G lkl m"m` zila` G 'ag
.4 xcqn G ⇐

dxyi dltknl zitxenefi` zila` dxeag ,zeila` zexeagl iceqid htynd itl
.Z2 × Z2e Z4 - mfitxenefi` ick cr 4 xcqn 'ag izy yi okle zilwiv ly

6 dl`y

xcqn dxeag lk :jxtd e` gked

26 (`

27 (a

28 (b

.dxizt
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daeyz

xcqn dxeag lk htyn itl .2p xcqn dxeag `id 26 = 2 · 13 xcqn 'ag (`
.dxizt ,miipey`x p, q ,pq

.dxizt p-zxeag lk htyn itl .p-zxeag `id 27 xcqn 'ag .27 = 33 (a

.7 xcqn H7 g"z 28 xcqn 'aga yi iyew/I `eliq htyn itl .28 = 22 ·27 (b
xcqn g"z okle ,r7 = 1 ⇐ ,r7 ≡ 1 mod 7 ,r7|28 miiwn 7 xcqn g"z 'qn

.(zetqep 7 xcqn g"z zeedn dl zecenvd g"z zxg`)zilnxep `id 7
:dinxeby GBH7 B {e} dxcq eplaiw

zila` okle H7/{e} ∼= Z7 •
.zila` okle 4 = 22 xcqn G/H7 •

.dxizt o`kne

7 dl`y

?zay 'wp yi m`d .|X| = 4 ,X lr zlret 9 xcqn dxeag G

daeyz

milelqn ibivp lr xaer mekqd xy`k .zay .wp X0 xy`k |X| = |X0| +
∑
x
|O (x)|

.1 jxe`n
1 < miiwzn |O (x)| lkl okle ,'agd xcq z` wlgn lelqn jxe` ,htyn itl

|O (x)| |g mbe |O (x)|
3|
∑
x
|O (x)| okle ,mekqa lelqn lkl 3| |O (x)| ⇐

|X0| ≡ |X|mod 3 ⇐
|X0| ≡ 1 mod 3 ⇐

� .zay .wp yi hxtae |X0| ∈ {1, 4} ⇐

a cren `"ryz

4 dl`y

.mixai` ipy i"r zxvep Sn :jxtd e` gked

daeyz

:mixai` 2 i"r zxvep Sn

Sn = 〈(1, 2) , (1, 2, ...n)〉
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dgked

τ = (1, 2) ,σ = (1, 2, ...n) onqp

στσ−1 = (2, 3)

σ2τσ−2 = (3, 4)

σiτσ−i = (i+ 1, i+ 2)

ixvei zveaw z` xnelk ,{(i, i+ 1) : 1 ≤ i < n} mikenqd miteligd lk z` eplaiw
� .Sn z` mixvei mdy dzika epi`xd .xhqwew

5 dl`y

I2 (3) zilxcdicd 'agd ly akxdd zexcq lk z` ayg

daeyz

I2 (3) =
〈
σ, τ : σ3 = e, τ2 = e, τστ = σ−1

〉
.2 · 3 = 6 xcqn zila` `l 'ag I2 (3)

2 · 3 = 6 xcqn zila` `l 'ag S3

`id zila` dpi` S3y oeeikn .I2 (p)l e` Z2pl 'fi` 2p xcqn dxeag lk htyn itl
.I2 (p)l 'fi`

S3 = 〈(1, 2) , (1, 2, 3)〉

.p"gz okle 2 qwcpi`n xnelk |〈(1, 2, 3)〉| = 3
ik akxd zxcq ef .zilnxep dxcq S3 B 〈(1, 2, 3)〉B {e} okl

S3/〈(1,2,3)〉 ∼= Z2

〈(1, 2, 3)〉 ∼= Z3

.miheyt minxebd lk
:zeilwiv okle 3 e` 2 mixcqn od S3 ly zxg` g"z ik zxg` zilnxep dxcq oi`

(1, 3, 2) = (1, 2, 3)
−1 ik 〈(1, 3, 2)〉 = 〈(1, 2, 3)〉 :3 xcqn g"z •

.(dcnvd zgz zexnyp opi` ik) p"gz opi` 〈(2, 3)〉 ,〈(1, 3)〉 ,〈(1, 2)〉 :2 xcqn g"z •

A3 = 〈(1, 2, 3)〉l hxt S3l p"gz oi` ik)zxg` akxd zxcq oi` okle

6 dl`y

Imϕ E H :jxtd e` gked .ϕ : G → H mfitxenened
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oexzt

!oekp `l
.zedfd zwzrd ϕ ,H ly zilnxep dpi`y g"z G :dnbec

zxg` dpyn

dl`y

.mfitxenefi` ick cr G oiin .mfitxenit` ϕ : S6 → G

oexzt

I 'fi` htyn itl

S6/kerϕ ∼= G

zeiexyt` oi` htyn itl)S6 e` A6 e` {e}l zitxenefi` kerϕ okle kerϕ E S6 cinz
.(zetqep
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