
Lecture 19

[Ardila] 3 models : Base polytope ] → Tautological classes of matroidsBergman fan
Conormal fan

Today : Tautological bundles of linear matroids

Let E={0,1 , - - yn} , and L= rowspan [ A ] C- ICE realizing M of rkr.

Let XE be the permutohedral var. of dim __n ( i.e . Xz where I=EAn)
Let -1=61*1? XE is a T-variety (a pT= l%* - toric variety)

Detn The tautological sub /quotient bundles of L are Feqv. rect. bndls on XE

SL whose fiber over IEIPTCXE is t-1L
.

Qu - X- is É%tL
.

Exes Verify that £ & QL are well-defined by considering limits over

elts in one-parameter subgrp.

N_B. For UEN = Codnor (PT)
,

have N : → PT
.

C- relint.co) himNlt) = the
"1" in OCT)

.

+→o

N.IO→ S<→ CLE __✗E✗EE→Q<→ 0

Equivalently , let TREE by t.v-t.tv → TI Grcr : E)
✗E ☐→5→E→Q→o

%
It\ 5 : fiber over L is LEGE

X-pcmj-T.LU Grlr, E)
4*5=2

,
4*2=2,

de+Q= 04) of Pliickereonbeddy

Deft ¥ glob. gen . vee. bdl on X smth variety of rank l
.
For 01-2<-1

,

G- (F) = [ { ✗ c- ✗ 1 (six, - - -

, senile) linearly dep.}] c- ATX)
for Si, - - -, sett; general global sections of Fe.

c(F) := talk)+ - - - + cette) , c(Few)= take)wt - - - + Celtwe



Ef ce (F) = [VCs)]

a (F) = [Vcdetlsi, . . -, se))] = a ( NF = deets)

-hmL d) f : ✗
'
→✗ then f*c(F) = cc -5*8)

(2) 0→ F'→ *→of"→o then c(Fe) = cc#) D8")

(3) [Poincaré - Hopf] DX) := c(Tx ) " characteristic class
" of X

.

If ✗ smthproj.C-va.rs/xcnt-x)--Xtop(X ) .

① GLQL ) = - a (SL ) = D-
pay,

(= detox = k*(deed) )

② GEtr(QD= [WL = TPE in XE]

Take Sy : XE→ EE→ QL
,

"

general
"
section .

x ↳ 641)

V01) = { ✗ c- XE I 5<1×3-1 }
II for x=I c-PTCXE
till -01 ⇒ + c- L

⇒ V51)n1PT= PE

③ (Koszulcplx ÑQE→Iwy¥→0 ) ⇒ QLIWL = Nw4×E
0→ Twa→ FEE → Nwy×E→0
⇒ Kuk = ( D-

pay -1K¥ ) /w, ⇒ log can . dir- = D-
pay,

-
=
- x-p


