
 

Thekahlerpackagethe

key to Adipmsito Hrh Katz's work
is to show A M behaves like the Chowning
of a smooth projectile E variety even when M
is not E representable

Specifically A M satisfies 3 properties which together
form the Kahlerpachage

Let M be a rank in simple matroid on

ground set E

We let A M p A M R

Def A function ci ZE IR isstrictysubmodlarif
c O CLE O

and

If A B EE are incomparable then

c AUB c An B CCA CCB



Ex c A IAI LEHI is strictly submedian

Def If c IR is strictly submodlan let

le CLF XF c A M k

We call Lc an ample class and we let

K M lo l c strictlysubmodlar E A M

be the ampleconee of M

Def The nefco ne NCM is the closure of
KLM in A M r Elements of NCM
are called net classes

Lemmy the elements x Be A M are nef

Proof Let IEE and define Si 2E IR

by
G A

0 IEA or A E

TEA EE



So a Si F Xp

Let Ci 2 R be a strictly
submodlar function

Them for any c so the function

Gi t E C
is strictly submodnlari For incomparable A B EE

C AUB cCANB Lec A CCB

E CCAVB E CCAnB c E CLA te dB

iHA if B Si males no
contribution r

ic A.ie B Si contributes 1 to rightside
or

IFA ieB at most 1 to left side

IEA ieB Si contributes 2 to rightside

atmost 2 to left sides

So

Si F t E CCF Xp a t c he

is ample In the limit as c o we

get a cNCM

Similarly B cNCM



Thin Adipmsito Huh Katz 15

Let M be a simple matroid of mnhn

Let o e he and lek M

Poincarednality

A4M x A M Z

Z Zz
1 deg Rize

is a perfect pairing
Ak M Is Homz Ar

i t.CM Z

tank
Ue A4M A

h
M

Z l f
r i 2h

z
is an isomorphism of IR vector spaces



Hodge RiemannRelations

The symmetric bilinear form

QE AYM ATM r
R

H Zz f 1hdegll y zz

is positie definite on the primitiecohomology

Peh her l heh

z cATM 1 lively o
R

Tert.z
Notes on the proof

Long and technical

The key insight is that the Kahler package
is preserved under a matroidal flip

Somehow it is most natural to prove Hud
Lefschetz and Hodge Riemann simultaneously



HEY
Hard Lefschetz HL implies that for he

A M A M r

z l z
is injective

Thus
A Mlp Pek d A M r

So we get the Lefschetz decomposition

AhCMliR Pekt0l.pek ttol2peh
2
n.to lkpeo

This decomposition is orthogonal with respect to

the Hodge Riemann form Qek

If z E Pek Zz c Pet
J where icj Ek

er Uh it.z 0
then
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