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Rationed fuuctions
X irred. veriety.
k(X)) = Z(u,'F) |z UEX, F:U—>h vﬂe?a(q)-g/,x,

= §§: Xk} Field of vat. feus. on X.
X QH‘M = \L(X) = K( \AD(J) Yield of 'FMc’t('au_(‘_

¢ : X —> \( MQ‘)—p[M_ZM o“' lrweo(, van'effe.?.
Det ¢ s dowiuaut ¥ Px) = V.
Asciuce cﬁ: X—Y domiuaut.
P2 A(Y) — O(x) s injectiue.
A k() — k), FF =+ XYk

Def: ¢ s separble i W)/ k() is sepasably geuesateot

Thm (i): X —)Y on‘Pl,\('_((M a‘f fweo[. vaNeties.

(l) Assuwme ‘PGX e Mou-—fivgsl q‘(p)€\( < mou\-g:'ug,)
audl d(ﬁpt X — T:#(»Y 'S sukjective.
Theu ¢ i¢ dowminaut ausl Separable,

(2) Accceme cﬁ K dominaut audt geparable,

Thewn QQ,(‘U\MP{‘[O(A. of (D Woldle Yor all P°"“'t—( P
in deuse open <€ X



Let G be o counected afy. group.

Cor Auy Wowmogeneous G-wrety X /s wred. aud
Keu- singulan

Cor d>=X—>Y equivariaut w(orpkisu,( oF
howa geueous G-varieties. TFAE:
(1) ¢ is separable.

@) olg, : X —Tep Y ic surjective for- sowe peX.
(3) o(qsp Is surjective Yorolf pe X

Cor ({)‘. G —G' swject(use homoworph('jw of Qla QUoups.
¢ separable & dfe surjective.

Taugent gpaces

X affiue varety, peX.

k(p) = WIX]/1(p).

dy + kIX] — Qx = Qi

Ax = Q) = TX = I6Y 52

et +— dF(p) «—— F-£6)+Ip)

TeX = Den(kIx], k(p)

Perfect pairiug: TEX x TpX — &
(F+16), D) — DWF)



Differentiation
d’i X—X worplu'S'M oy Q'Hfme vaMeTies, PeX_

] — s ]
0(\( c(X
v ¢* . v
Oy > Qe 65 (o, (F) = e ($%F)

TinY —8 X § (5T = 66) I
F(AF ($6) = de(6)(p)
d‘ﬁp‘ T};K — T‘ﬁ(p)\{
D — Ddg*
DeTX, ueTgyy = (a,dhD) = ($*«, D)

Proclects

Let (p,9) € XxY

D €Ty q (X*Y) = Der (LIXI®RIYT, U(pie))
D(Fe3) = 3@)D(Fel) + £6) D(1ey).

Jo i X— XxY | gp: Y —s XY

Ty X=Y) = ToX @ T,y = dia(TX) @ (T, Y)



Lemwma G glg. groep. X, Y € TG
MiBxG —G weelt. ! G — G juverse.

A, o> TeG®TL6 — To6, (XY) — X+Y
di.: TeG — T, X+— -X

Proct

¢4 s oxg L6

X — (x,e) — X

du(x,0) = du(dj (X)) = d(pj)(X)= X

X +— (x,x")— e

6 s ncee o e

DX > (X, dig (X)) — X+di-(x) = O.



Adjeint Repregeutation
G LAG.

LN

A, pr G— A‘*{vw(@)
S0 = xv,  PeI) = yx

NP G— Au{k_da(k[éj()
A = A o) = $ ()
O B)&) = F(x7y), (?(KW)(Y) = £ x).

Nete :  A&x)ply) = PNAK) Y x,y €6.

k) = A TE C— T

P = PxN*: T 6 — TG

A). AR (xTy) = A F)G).

pi). dF (yx) = d(p(x).£)\¥).

Tut: 6 — Aut(6)
Tnél) = A0 p6) . Twtbdy) = xyx™
Tut()* = Mx) px) = kl6] — KT
(vaf: K5 = T ey x™).

Ad: G—> GL(TG)
Ad (x) = d Tut(x)e
AdG). X = X TutbS = X 26 ol



