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Dinh ly Hirzebruch-Riemann-Roch

Cho X 2 mét da tap dai sb xa anh tron va E 13 mét
phan thé vecto trén X. Ky hiéu

e n=dim(X) va r =rank(E).

e x(X,E) = dac trung Euler cia E trén X.
@ ch(E) = dac trung Chern cla E.

o td(X)=1td(Tx) = I6p Todd cla X.

@ Tx = phan thé tiép xtic trén X.

Dinh ly Hirzebruch-Riemann-Roch
X(X,E) = / ch(E) - td(X).
X
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Dinh ly Hirzebruch-Riemann-Roch

Phan thé vecto va bé tu do dia phuong

C6 mét tuong Ung 1 — 1 giita

{phén thé vects} +» {bé tu do dia phuong}.

Xem Muc 7.3, Bai giang cia Gathmann. ]

A. Gathmann, Algebraic Geometry, Class Notes TU Kaiserslautern,
2003.
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Dinh ly Hirzebruch-Riemann-Roch

Dac trung Euler

Dinh nghia

trong dé

Tim mét céng thic "Hinh hoc dai s6" cho xX(X, E).
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Dinh ly Hirzebruch-Riemann-Roch

Céng thic Riemann-Roch (n=r=1)

Cho X Ia mét dudng cong xa anh tron. Khi dé, véi moi
"divisor" D trén X, ta cé

h%(D) — hY(D) = deg(D) + 1 — g,
trong d6 g 13 gibng clia X va

h'(D) = h'(X, 0x(D)).
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Dinh ly Hirzebruch-Riemann-Roch

Chu trinh (Cycle)

Dinh nghia

Cho 0 < k < n |3 mbt sb nguyén. Mot chu trinh k chiéu
trén X la tong hinh thdc > . n;Y;, trong dé n; € Z va Y]
13 c4c da tap con k chiéu cla X.

Ky hiéu Zx(X) = {Chu trinh k chidu trén X}.

Z(X) 1a nhém giao hoan tu do sinh bdi cac da tap con k
chiéu cia X.
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Dinh ly Hirzebruch-Riemann-Roch

Nhém Chow

Cho W c X 13 mét da tap con k+ 1 chiduva ¢ #£0 13
mo&t ham hiu ti trén W.

Dinh nghia

div(p) = D ordv()V € Zu(X),
%

téng chay trén tit c3 cic da tap con k chidu V clia W.

Ky higu By(X) = {div()}.

B (X) 1a nhém con clia Zx(X).
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Dinh ly Hirzebruch-Riemann-Roch

Nhém Chow

Dinh nghia
Nhém Chow th(r k 1a nhém thucng

_ Z(X)
Bk(X)

Ar(X)

D3c biét Ay(X) = Z, véi phan i sinh 13 X.
N&u n =1, thi Zo(X) = Div(X) va Ag(X) = Pic(X).
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Dinh ly Hirzebruch-Riemann-Roch

Vanh Chow

Ky hiéu

Phép nhan dugc xac dinh nhu sau: [Y]-[Z] =[Y N Z].

Vanh Chow cda P” la

ZIh
A(P") = ﬁ

trong dé h 13 16p chu trinh clia mét siéu phing trén P".
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Dinh ly Hirzebruch-Riemann-Roch

Bac cda I6p chu trinh 0 chiéu

Khi dé

Ding Tuln Higp Dinh ly Hirzebruch-Riemann-Roch va ting dung



Lép dac trung




Lép dac trung

Lép Chern

Cac 16p Chern ¢;(E) 1a céc da thiic dbi xting co ban theo r
bién ai,az,...,a,, moi «a; dugc goi la mot nghiém Chern
cta E, tic la

C()(E) = 17
a(E)= ) a,
1<i<r
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Lép dac trung

Dac trung Chern va |6p Todd

Ta c6 thé dinh nghta dic trung Chern va Idp Todd cla
phan thé vecto E nhu sau:

ch(E) = i e,
i=1

r al
i=1
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Lép dac trung

Dac trung Chern va |6p Todd

Giad st E va F 1a hai phan thé vecto trén X. Khi d6
@ ch(E® F) =ch(E)-ch(F),
@ ch(E@® F) =ch(E) + ch(F),
o td(E® F) =td(E) - td(F).
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Phan thd Tango




d Dic trung Euler cia phan thé Tango
Ung dung

Phan thé Tango trén P”

Xét cac day khdp cha cac phan thé vecto sau:

n+1
0— /\n—2 T]I.Dn(—].) & Opn(—l) — Ogn(n_l)

— A" 1 Tpa (1) — 0.

E = (A2 Tpo(—1)) ® Opa(-1))".
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d Dic trung Euler cia phan thé Tango
Ung dung

Phan thé Tango trén P”

Xét cac day khép cha cac phan thé vecto sau:

0— (’)Ifn((g)fn) —E—E —0,

00— Opn — El — T —0.

Dinh ly (Tango, 1976)

T 1a phan thé vecto hang n— 1 trén P" va khong tach
dugc.
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Dic trung Euler cia phan thé Tango

L'J’ng dung

Dac trung Chern cta F

Ménh dé
Lép Chern thir k cia T 1a

n+ k n+k—1 B
(-
\WEE

Dac trung Chern cta T la

a(T) =

(D>
>,

ch(T) = (n—1) +Z _( 1 (”“)hk.
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d Dic trung Euler cia phan thé Tango
Ung dung

Lép Todd cia P”

Xét day khép Euler trén P
0 — Opn — Opa(1)®0HY) 5 T — 0,

trong d6 Tpn 13 phan thé tiép xic caa P

n+1
td(T]pn):td(Opn(l))"+1:< h ) :

1—eh
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d Dic trung Euler cia phan thé Tango
Ung dung

Lép Todd cia P”

Do dé

trong dé Si(n) 13 céc sb Stirling, tiic 13 hé sb trong khai
trién cta da thic

n

Ro(x) = x(x +1)...(x+n—1) =) Se(n)x*.
k=0
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Dic trung Euler cia phan thé Tango

U’ng dung

Dac trung Euler cia T

Dinh ly (H.-Céng-Van)

Dac trung Euler cha T trén P" 13

X(P", T)=2n—1.

Ding Tuln Higp Dinh ly Hirzebruch-Riemann-Roch va ting dung



Dic trung Euler cia phan thé Tango

U’ng dung

Phan thé Tango trén da tap Grassmann

Ky hiéu G(k, n) 1a da tap Grassmann cla cac khong gian
con k chiéu trong mdt khéng gian vects n chiéu.
Costa-Marchesi-Miré-Roig (2016) xay dung phan thé
Tango T trén G(k,n).

Tinh toan

x(G(k,n), T).
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Dic trung Euler cia phan thé Tango

U’ng dung

Cam on moi ngudi lang nghe!
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