
zxekfz

.mitelig zltknk aezkl ozip Sna dxenz lk

(a1, a2, ...an) = (a1, an) (a1, an−1) ... (a1, a2)

(1, 5, 4, 3, 2) = (1, 2) (1, 3) (1, 4) (1, 5) :dnbec

dpwqn

Sn = 〈ai, aj : 0 ≤ i < j ≤ n〉

dxcbd
.σ (i) > σ (j) miiwzn exeary i < j bef ed "jetid" σ dxenz ozpida

dnbec

(
1 2 3 4 5 6
1 3 2 6 4 5

)
miketidd z` e`vn

` jxc

zeiealhvdd xtqn z` xetqle ,dpenzl xewnn ug xiivl

a jxc

epinin `vnpd xtqnn lecby a dipyd dxeya 'qn yi m` .dipyd dxeyd lr mixaer(
σ−1 (a) , σ−1 (b)

)
jetid lawzn f` ,b

oeniq
Inv (σ) oneqn σ dxenza miketidd 'qn

dxcbd
.signσ = (−1)

Inv(σ) `ed σ dxenz ly oniq

.zibef z`xwp σ f` signσ = 1 m` •

.zibef-i` z`xwp σ f` signσ = −1 m` •

signσ =
∏
j<i

σ (i)− σ (j)

i− j
zia libxz
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htyn

sign : Sn → {−1, 1} ∼= Z2

(mfitxenened df n = 1 xear)(n ≥ 2 xear)mfitxenit`

dpwqn

(zibef dxenz)=(zibef dxenz)*(zibef dxenz)

sign (σ ◦ τ) = sign (σ) · sign (τ)

(zibef i`)=(zibef)*(zibef i`)

oeniq
An zpneqn zeibefd zexenzd zveaw

htyn

An / Sn

dgked jxcl fnx

sign
(
τ−1 ◦ σ ◦ τ

)
= sign

(
τ−1

)
sign (σ) sign (τ) = sign (σ)

htyn
.zeibef i` od zivgne (n ≥ 2 m`)zeibef od Sna zexenzdn zivgn

dgked

Sn/ An︸︷︷︸
‖

kerSn

∼= {−1, 1}

dxenz idyefi` `id σ xy`k)AnσeAn od ,Sna An ly zeil`ny zewlgn izy opyi
(zibef i`

zeibefd zexenzd zveaw ef An •

zeibef i`d zexenzd zveaw ef Anσ = Sn\An •
2 |An| = ⇐ |An|+ |Anσ| = |Sn| okle AnqAnσ = Sn jci`ne |An| = |Anσ| eiykre

2 |Anσ| = |Sn| dnec ote`ae |Sn|
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htyn
3 jxe`n mixefgn i"r zxvep An

dxcbd
lecbdn zxceqnd mixefgnd ikxe` z` zllekd dniyx `ed dxenz ly mixefgn dpan

.mixf mixefgn zltknk dxenzd z` mibivn xy`k ohwl

dnbec

σ =
(
2 3

) (
4 6 5

)
3,2 `ed dly mixefgnd dpan

libxz
mixefgn dpan eze` yi dly ziktedle dxenzl ik d`xd

oexzt

σ =
(
a11 ... a1n1

) (
a21 ... a2n2

)
· · ·

(
ak1 ... aknk

)
n1, n2, ...nk `ed mixefgnd dpan

σ−1 =
(
a1n1 ... a11

) (
a2n2 ... a21

)
· · ·

(
aknk

... ak1
)

n1, n2, ...nk `ed mixefgnd dpan dt mbe

dxcbd
xg1x

−1 = g2y jk x ∈ G miiw m` g2l cenv g1 ik xn`p .g1, g2 ∈ G .dxeag G

dxrd

.zeliwy qgi `ed g2l cenv g1⇔g1 ∼ g2 qgid

dxrd

zeilnxep zexeag zza zewgyn zecnvdd z` epi`x
Ga xai` lka dcnvdl dxebq H mbe H ≤ G⇔H CG

dxcbd
lk zveaw xnelk)dcnvd itl ely zeliwyd zwlgn lr lkzqdl xyt` xai` ozpida

.zecinv zwlgn z`xwp ef dveaw .(el micenvd mixai`d
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oeniq

,x ∈ G

conj (x) =
{
gxg−1 : g ∈ G

}

htyn
zecinv zewlgn ly xf cegi` `id zilnxep dxeag zz lk

"dgked"

H CG

h ∈ H lkl

conj (h) ⊆ H

conj (h1)∪, ... ∪ conj (hk) = H

dcnvdl dnbec(
1 2

)
mr

(
1 2 3

)
z` cinvdl dvex

(
1 2

) (
1 2 3

)
(
1 2

)−1

‖︷ ︸︸ ︷(
1 2

)
=

(
1 2 3

)

dprh
if` ,π dxenz dpyie σ =

(
a1 a2 ... ak

)
m`

πσπ−1 =
(
π (a1) π (a2) ... π (ak)

)

dgked

π ◦ σ ◦ π−1 (π (ai)) = π ◦ σ (ai) = hπ (ai+1)
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dxrd

πσπ−1 = π ()π−1π ()π−1...π ()π−1 f` σ = () () .... m`

dprh
.micenv md ⇔ jxe` eze`n md mixefgn ipy

dgked

σ1 =
(
a1 ... ak

)
σ2 =

(
b1 ... bk

)
zniiwnd π dxenzd z` gwip

a1 // b1

...
...

ak // bk

mixai`d n − kl mitenn {1, ...n} \ {ai} dveawa mixzepd mixai`d n − k ok enke
.{1, ...n} \ {bi} dveawa mixzepd

πσ1π
−1 = σ2

πσ1π
−1 = π

(
a1 ... ak

)
π−1 =

(
π (a1) ... π (ak)

)
=

(
b1 ... bk

)
= σ2

htyn
mixefgnd dpan eze` z` odl yi ⇔ zecenv od zexenz izy

dpwqn

.dly ziktedl dcenv dxenz lk

dxrd

.cigi `weec e`l `ed π f` πσ1π
−1 = σ2 miiwzn m`

libxz

a−1ba z` e`vn .
b =

(
1 5 2 9

)
a =

(
1 3 5

) (
1 2

) zepezp
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oexzt

π−1 = a =
(
1 2 3 5

)
π = a−1 =

(
5 3 2 1

)
a−1ba = πbπ−1 =

(
π (1) π (5) π (7) π (9)

)
=

(
5 3 7 9

)
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