
zexeag ly zelert
zxekfz

ϕ : G→ S (X) 'ened `id X dveaw lr G dxeag ly dlert

ze`nbec

.dcnvd i"r X = G lr zlret G (`)

X = {(i, j) : 1 ≤ i < j ≤ n} {1, 2, ...n} zeize` ly mixecq zebef lr zlret Sn (a)

lelqn - dxcbd

.x ∈ X ,dlert ϕ : G→ S (X) `dz

σ (x) := {ϕ (g) (x) : g ∈ G}

l"pd ze`nbeca

.lirl '` dnbeca σ (x) = cong (x) =
{
gxg−1 : g ∈ G

}
(`)

σ ((1, 1)) = {π (1, 1) : π ∈ Sn} = {(π (1) , π (1)) : π ∈ Sn} = {i, i : 1 ≤ i ≤ n} (a)
.lirl 'a dnbeca

dprh

mbe σ (x) ∩ σ (y) = ∅ e` σ (x) = σ (y) ,x, y ∈ X lkl `"f)milelqn ly xf cegi` X⋃
x∈X

σ (x) = X

dgked

.zeliwy qgi `ed x ∈ σ (x) qgidy d`xp

x, y ∈ X lkl ϕ (ϕ (x)) = x ik x ∈ σ (x) (1)

ik y ∈ σ (x) ⇐ x ∈ σ (y) (2)

y ∈ σ (x) ⇔ ϕ
(
g−1

)
(x) y ⇒ ∀g ∈ G,ϕ (g) (y) = x

∃g∈Gϕ (g) (y) =⇔x ∈ σ (y) miiwzn ok` .a ∈ σ (z)⇐ y ∈ σ (z)∧x ∈ σ (x) (3)
f`e ∃h∈Gϕ (h) (z) = y ⇔ y ∈ σ (z)e x

ϕ (gh) (z) = ϕ (g)ϕ (h) z = ϕ (g) (y) = x

xf cegi` X okle zeliwy zewlgn md milelqn okle zeliwy qgi x ∈ σ (y) epgked
.milelqn ly
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1 htyn

|σ (x)| | |G| ,x ∈ X lkl if` X lr lret Gy gipp .dveaw X ,ziteq dxeag G `dz

aviin - dxcbd

Stx := {g ∈ G : ϕ (g) (x) = x} `ed x ∈ X ly aviind ϕ : G→ S (S) ozpida

dnbec

.fkxnd `ed aviind - Stx = Zx .dcnvd zlert (`)

zepey zeize` ly mixecq zebef lr zlret Sn (a)

St ((1, 1)) = {π ∈ Sn : σ (π) (1, 1) = (1, 1)} = {π ∈ Sn : π (1) = 1}

|St (1, 1)| = (n− 1)

|σ (1, 1)| = n

2 htyn

X lr G ziteq 'ag ly dlert ozpida

∀x∈X |σ (x)| |Stx| = |G|

dxrd

1 htyn ⇐ 2 htyn

2 htyn zgked

∀x∈XStx ≤ G 1 dprh

mlyd dgked

|σ (x)| = l"n 2 htyn gikedl ick okle |Stx| [G : Stx] = |G| 'fpxbl htyn itl
i"r Ga Stx ly zeil`nyd zewlgnd zveawl σ (x)n ψ dwzrd xifbp .[G : Stx]

.ψ (ϕ (g) (x)) = gStx
.lre r"gg ,ahid zxcben ψ :l"v
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r"gge ahid zxcben (i)

∀g, h ∈ G

ϕ (g) (x) = ϕ (h) (x) ⇔ ϕ (h)
−1
ϕ (y) (x) = x⇔ ϕ

(
h−1g

)
(x) = x

⇔ h−1g ∈ Stx ⇔ gStx = hStx ⇔ ψ (ϕ (g) (x)) = ψ (ϕ (h) (x))

lr (ii)

.ϕ (g) (x) xewn yi dpenzay gStx lkl ik

zewlgnd ze`eeyn
eidi .1n lecb oxcqy Ga zecinvd zewlgn xtqn k didi .ziteq dxeag G d`z

:miiwzn .dl`d zewlgnd ly mibivp x, ...xn ∈ G

|G| = |Z (G)|+
k∑

i=1

|cong (xi)|

dgked

zewlgn ly mibivp x1, ...xk ∈ G eidi .zecinvd zewlgn ly xf cegi` G xekfk
.1=oxcqy zecinvd oewlgn ly mibivp xk+1, ...xm eidie cg`n lecb oxcqy zecinvd

okle G =
m∐
i=1

cong (xi) miiwzn

|G| =
m∑
i=1

|cong (xi)| =
k∑

i=1

|cong xi|+
m∑

i=k+1

cong xi

.cegi` `id mdly zecinvd zwlgn lceby mixai`d xtqnl deey ipyd mekqd la`
�

x ∈ Z (G) ⇔ |cong (x)| = 1 oelibxz
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