
htyn
mfitxenened `id sign : Sn → ({±1} , ·, 1) dwzrdd

dgked

mincwn mr mipzyn na minepiletd zveaw - Pn = Z [x1, ...xn] dveawl qgiizp
:d`ad dxeva Pn = Z [x1, ...xn] lr zlret Sn .minly

π (f) := f
(
xπ(1), xπ(2), ...xπ(n)

)
π ∈ Sn dxenze f (x1, ...xn) ∈ Pn mepilet lkl

,f (x1, ...x5) = 2x2
1x2x4 − x3

3x2 ,π
(
1 2 3

) (
4 5

)
dnbec

π (f) = 2x2
2x3x5 − x3

1x3

.miqwcpi`d zxnd i"r Pn lr zlret Sn ,xnelk

π (f + g) = πf + πg
π (f · g) = π (f) · π (g)

:π ∈ Sn ,f, g ∈ Pn .let ipy lkl 1 dcaer

π (σ (f)) = (πσ) (f) ,π, σ ∈ Sn ,f ∈ Pn lkl 2 dcaer

.∆n ∈ Pn xexa .∆n :=
∏

1≤i<j≤n

(xj − xi) xicbp

∆3 = (x2 − x1) (x3 − x1) (x3 − x2) dnbec

mlyd - dgked .π (∆n) = sign (π)∆n ,π ∈ Sn lkl 3 dcaer

π∆3 = (x1 − x2) (x3 − x2) (x3 − x1) = −∆n = (−1)
inv(π)

∆n,π =

(
1 2 3
2 1 3

)
dnbec

z` aygp π, σ ∈ Sn bef lk xear

π (σ (∆n)) = π (sign (σ)∆n) = π (sign (σ)) · π (∆n)

= sign (σ)π (∆n) = sign (σ) sign (π)∆n

= sign (π) sign (σ)∆n

:2 dcaer itl jci`n

π (σ (∆n)) = (πσ) (∆n) = sign (πσ)∆n

eplaiw

sign (πσ)∆n = sign (π) sign (σ)∆n

⇒ sign (πσ) = sign (π) sign (σ)

1



htyn
.zexeag ly mfitxenened `id sign : Sn → F∗

3 oniqd zwzrd ,1 < n xear

dgked

:lr `id oniqd zwzrd .epgked ,'ned `id oniqd zwzrd

sign

(
1 2 · · · n
1 2 · · · n

)
= 1

sign

(
1 2 3 · · · n
2 1 3 · · · n

)
�

Id 'fi`d htyn itl zepwqn
:2 < n xear

An E Sn .1

Sn/An
∼= Z2 .2

|An| =
n!

2
.3

.xary xerya epgked

:wiqp oldl
.zibef dpezp dxpenz m` wecal dxvw jxc

1 dcaer
signτ = −1 ,τ =

(
i j

)
selig lkl

dgked

τ =
(
i j

)
=

(
1 · · · i− 1 i i+ 1 · · · j − 1 j j + 1 · · ·
1 · · · i− 1 i i+ 1 · · · j − 1 j j + 1 · · ·

)
(xf cegi`l oniq df

∐
- dxrd)?τ ly miketidd mdin

Inv (τ) =
{(

i k
)
: i+ 1 ≤ k ≤ j − 1

}∐
{(k, j) : i+ 1 ≤ k ≤ j − 1}

∐
{(i, j)}
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okl

inv (τ) = 2 (j − 1− i) + 1 = 2 (j − i)− 1

okle π (i) > π (j)y jk i < j bef `ed jetid

sign (τ) = (−1)
inv(τ)

= (−1)
2(j−i)−1

= −1

2 dpwqn
sign (τπ) = −sign (π) ,τ selige π ∈ Sn lkl

dgked

� 1 dcaer+xeryd ziy`xn htynd

3 dpwqn

sign (γ) =

{
1 |γ| is even
−1 |γ| is odd

.xefgn γ idi

dgked

ep`xd .γ = (a1, a2, ...ak) xnelk .k jxe`n γ gipp

γ = (a1, a2) (a2, a3) · · · (ak−1, ak) =

k−1∏
i=1

(ai, ai+1)

signγ = sign
k−1∏
i=1

(ai, ai+1) =
k−1∏
i=1

sign (ai, ai+1) = (−1)
k−1

htyn
.ibef i` `ed da miibefd mixefgnd 'qn m"n` zibef-i` `id dxenz

dgked

.mlyd

3


