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Setting
connected normal variety X 1 Sing X with

CadinSing 1172 Re 117 is still connected
121 is dense on

Y smooth complete algebraicvariety
IT Y finite morphism
The degree of it is deg t I 49 III
We consider the set supp R pe I ranifies at p

navelydettaltpko

Raul Sinie Y is smooth then Sing X supp R

Theorem Zariski Purity

supp R is always pure of codimension 1

Def R is the reduced Weil divisor of supplRI
namely R SIR R incolucible colin 1

comment IE ywith

There is a unique Reduced Divisor D Σ D E Dio Y s t

supp D suppR
Renard Clearly DEAR but in general D R

As an example take Example 2 with G 7 7 In that



case D TI 03 50,13 TI I TI 1

51 13 51 13

Rea Re te Res
D TI O 2 1 2,1

De Dette De

T'D 2 R since the vanific indexofeach point is 2

so GDET T'D 2 TAR T R 2D D

pietra

Let us consider a Galois cover X Y with
group

G Then
11 VgEG T tog
2 degli GI

29161g p p
1

pe supplRI Stabolp 1g
HILFITI pesupp RI pe and dip is invertible

by Inverse function than it there exists an open
neigh U of p sit Ty U TIU is an isan

Let gestabolpi we can define it i Il 21

Then Tip I TITTI is an iso so given
ETT then Tig I T I but t is iso

gx x VXC.tt g
X X is an holonorph

map trivial on MI.atythur.x85Edectedt



f is the Id a isdense in X

It there exists an open neighborhood U
of p s t Ungux YEG Butthen

Tin U TIMI is an isomorphism
ditp is invertible and pe Thus p suppiti

Renard Stabgip andstabglg.pl are conjugated
to each other

ElgigEgatti
Thus
111 If Cabela thenl p.JP
121 G sends points with a nontrivial stab to

points with a nontrivial stab In other words

IIII
which is thema

Def Let T be an irreducible component of R
The Inertia Group of T is

In T bye G g p p Hpet
Remare Given pet then Stabap In T



teme there is an open Zariski subset Toft
such that Vpet Stablp In T

If We consider for any gag
Fixlg 1 pe I g p p

which is clearly a closed Zariski subsetof
Then

g In Fixig is still Zariski
closed

as G is finite
T TI

In Fix g is the required open

Zariski set

Example It is not always true that
Stabglpi Init PET

Example 4 of lecture I is a contrexample

X P2 G 22 22 69,927
and e e X

Xoxxi Xp X2 Exo XIHEXO XI XD

The quotient map is Y P Yo 4,421
Exo Xix Exo xp

The vanification locus is To 1 0 01 FA 0

E 0 However pe Te p 1 0 03 has
Stablpi 2 22 Initi ceph

Da



Without lost of generality we may assume

111 To is smooth
12 7 C

TIETTI is a cyclic group
2 It there exists a neighborhood U of a general
point P e T with coordinates t z Zn such

that cal Te to

b In T acts as It zy zu 1 1 1817,24 zu

for some character sit In T x ̅
4 I doesnetdep.eu pneither on the local coord
but only on T

d It z zu l'Zz Zn

3 the ramification index of Tfortis IIncTIl

prof We choose PET local coordinates
t ze zu in a neighborhood U of p such that

Unti Eo
We can replaieh.by a restriction offent gill so that

gull YEINITI and hund the Inst
Prosection

clearly L'gatchg
In a similar way we define 9 73 using th project



However
gi Idt which forces

8 23
7 mad t

ft tu 8 for sene v8 U G

Indeed we take theTaylor expansion at p
fixing Zz Zu

8 73 g 172 tn tgi Zz Zn Ez
but goz 3 8310,22 Zul g

122 Znl 3

10 9 7 Z tg H z nl 3 mod t

Instead let us take the Taylor expansion atp
of 218 217 218 tu Σ UE Zs

Then Uf 2108

We observe that given big e IncTI then

mode
n'già it

hit hit nza

Ht 218 hit Nz htm

tuo tuit 21.8 tizi hn tnilhizy h'znl
tu I TaylorCFINZI al 1 te italt

piecesofhigher
Utg te tu.hu mad t ora in



In particular g t t tutt'had

so

INIZI 241 1
2108173 Zul const 2108

Ute 24 is a root of unity
In TI 4 is a group
h 210 Nonomor hism

Let geker x ̅ so 47 1

This means g 0114 let us write

g
t ft rt 017 1 with v v17 zn

Then mod E we have

gl't.at g t g t ots g t vg4t7
t vts vts
t 2vt 717

f gl8 E ogivt 04 g 0 0

Con
reo

gtt t
With the same argument we have 8 23 23

8 23 7

t.vmod.tt192173 8 19 231 8 23 Pv

9 123 t'v Zg the threzzzot
o g 8 0 V70 9 23 73



Thus
g Id an 21 g Id an

This means x ̅ InITI 4 is injective
namely In TI

1
is a subgroup of of

In TI is cyclic that I is a characterof Ink
with rate

Let us prove 2 point b
Let us consider the variable Zs
We choose Zs ETTI SENTI875
Then the In T we have

473 InnSingh ZÌ
Furthermore we have Zs 3 madt by construction

New let us consider the variable t

We define ty ftp.gEIHIg t
By construction hity Funkythigh

IITIE.INT IhIIishThYt

IIhliti
Furthermore we have ta t mod t Indeed

INFINITIEffeti iii
tutti t t madt



Finally we need to prove t ze Zu Lti Zi Zu'I
is a new parametrization of U To do this it
is sufficient to prove JI has max rank n at

p by Inverse Function Theorem However by
Construction we have

ti 11 27 something O t something o tsenething

wind
titmadt

Pz I Isomethingtatsomething 1 tsenething o something

remind 22 Z mod t

Zi x ̅ something 2 something Ott something 1 tsaneth

7n Zn mad t

Thus if we evaluate the Jacobian Matrix at peT.lt
we have

JICPI FI del 3141 1

I is a new parametrization of U
We have then constructed local coordinates of U
1 t.ge IMITI Ity Zi Zu'IRitlgità Zi Zi
It is clear from the construction that x ̅ does not



depend on the chaise of local coord at p
Furthermore 7181 21.8 is constant on U so

we have constructed a locally constant map
to a finite set to InITF

pro x ̅

However T is a opencomectedZariski subset so

the map is constant x ̅ depends only on

T and not on the specific point PET
This proves 2 14
Let us prove point 2 d The map decomposes

locally as fellows

Ty U Un T TIMEY
In TI G

We observe that f is an isomorphism since if
Gx by with yell y g x for seme se G
However by constructionof U then y g with y ell

implies ge In TI so fis injective
Moreover we observe that the action of In IT
on Città Ze zu gives the invariant subring

Ttx 21 2nF CI È I Zz In



10 Unity is smooth and the quotientmap is

Ity 22 Zu 1 t 72 Zu

Finally point 3 follows directly from point2 Id

Let T be an irreducible component of R
Then In T is cyclic

Y Init in particular there exists

a unique geIn IT such that x ̅ g e TI
is the first IInITIl root of the unity

Def The leader of a irreducible

component T of R for T Y is the

unique element gEG such that g
acts locally

arend lagenpoint of T as the multiplication ofth
first root of the unity

t ze Zu 8
3tiza zu TE to

To
any

irreducible component T of R we can

attach its local monodramy gEG so we can set

Tg T

Let Rg be the sum of the irreducible components of
R sharing the same localmonodronyg Rg Sig



Let us consider two components Te and Ta belonging
to the same orbit so Ta h Te for see he G

Then if g is the local mandrany of Te high is

the local madremy of Ta
Thus the local mandronies of components belonging to
the same orbit are conjugated to each other

Def If G is an Dabdingruptheunghy
so Ta and I have the sane loial

manadrany in other words Rg is a sum

of orbits We denote by Dg
An irreducible component Δ of the reduced branch
divisor D is devoted as D Ag if i Dg
consists of components with the same local

manadrony gEG
We denote by Dg EIdissAg

Thus we have the following decompositionof the reduced
ramification and branch divisor of T Y

R E Rg D EdDg
We have constructed a set of divisorsof Y labeled
by theelements of G 4dg geg



Remark By construction of Dy and Rg and by
the previous theorem we have

KITI


