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Several longstandingconjectures provenrecently

CoNJWhishMatson io.in.in isnotonlyunimodal

fie ioeif frifanef.ir
butalso logeoneave if Zip ik for seeker I
T lo i iz is

lefffdase Whenin 0th e g G 5,10 8

logconcave
Unimodal 53 io 10225 8

1968 1974 1971 1972 1976

CONJReadHoggarRotaHeronWelsh twowr wr is log concave

Wo w wz w3
eg 1,5 8,4

52218 82254

1974
CONTDowlingWilsonTopheavyconjecture WoWn Wr has

pth hathemeProudfootWang WhEWm ifKernerk
2020

WowWaws
e g 1 J G D

Ies
i e G
i E 1
556

REMAIN Inparticular WoEW E EWES
but WWIRota wi areunimodal is stillopen



CONTfullishMinson cio.in.si is logeoneave

1968 197419711972 1976

CONJReadHoggarRotaHeronWelsh twowe wr islogconcarree

Thesetwo wereproven via a remarkableconman generalization

Thegeneratingfunction witi sometimescalledthePo polyzomial

for Vi Vu
willalwaysfactorbyconstruction as htt wI calledredecedWhitney

IsI us lt5tt8Etyt getG 4t 4E
hm stand

EoinED
1,4 4

2010 2017 2015
THEOREM Huh HuhKatzAdiprasitoHuhKatz toowT or islogonare

GivenEvitayuck

c
Ine Y it

N
with

Cioin sir foot Er forEvil
is logconcave 11

io.in in fortri

Oneonlyreally
needstoprovelogconcavityattherightendiof.zzwrs.com

a
becausewe'llshowthatgenericlinearprojection Kn K

sends ri Kai

andsends two wIsw H two Fr



But howdo A H K prove Er Zero om

They revisit Feichtner Yuzunsky's Chowungforlvibia nor M
12003

AMC t E EE H
em

a StanleyReisnerring
ai a

whereXi Xf
Rfa for t ED ordercomplexd LIKE Theselinear

15 123 14 15 24 25 345 formsagain
Y rip c X arise from
4 3 1 I 2 3 4 5 embedding In
24 those as atank 112

2

Theyshow

a AIM ApotOA Ar or callthis

112 Type isomorphismdeg

2 HardLefschetz1hm Ai Ami is an isomorphismfor certain LEAN

3 Cons Ona Tn

degfd.pro degfa.prJ.degcpry
where 9 9 forany ie E

f Exp a



GThissymmetricmatrix
d DIE

f
mustcorrespond

Dr3 Jr 2

deglpapr7deglp.fr
Tor2 Try

to falimitot indefinite qiakticfermsonspanpk.pl
andhencehave determinant so

wrzwr.tw

ThisfastpartwmesfwmthempwuhgtheHodgeRiemannrelations

whichpredictthesignatureofallthequadraticforms on Ai
none definedbyotto0,2

eigenvalues Qdx deg x e
i

An interestingfedaureofmanyoftheseproofs

It'sdifficult toproveHardLefschetzTheorem

without sinslypnung HodgeRiemann
relations



How do BHMPWpwvefwo.ws Wr is topheavy

meaning Whewmifkemer k

Theystartwith
a commutative graded nngH M

that certainly has dimrHCM h Wk
EVE

namelythe gradedMobiusalgefra of L
FILLE

ithaslR basisly.tk feLandypyEfYFrGifdIndf'EFFI.mg
0 otherwise

EXAMPLE Hfm has R basislyqyn.gs
C 12345 21123 WEI YinYiu

123 s WE6 and 912345

L X w
Ynys1123

I 2 3 4 5 Y Y123 0

Wjz ygyizz Y12345e lo3
yyYl2 O

ThisHCM does notsatisfythe Kohlerpackage

eg noPoincare duality HIMk
HCM r.k

no HardLefschetzThin

no Hodge RiemannRelations



But HCM naturally livesinsideanother ringthat does

the augmented Chewning

cm fRl t e x

IqH7
a StanleyReisnerREO 11
for angmentedcoBmergenian

Yi
again degreeoneelements

that comefrom a fan

withHCM CHEM
embedding A open

YF IYi foranybasis I oftheflatF

Infact theyintroduce an intermediatering IH M

having HCM IHCM CHIM

suchthat IH M satisfiestheKahlerpackagewithLefchetzelement

f Ii ye lyinginsidethesmallerringHCM whichdoes it
flatsF
dint 1

If ke me r k then IHk IH r k beingan isomorphism

IHR
k
IH m is injective

Hark
h
HCM m is injective

Wh E Wm



PLAN

Simplicial complexes
Stanley Reisner rings

Simplicialfans
piecewisepolynomials

Fleming Kamprootofkahlerpackage for
107 simplicial polytopes

Matroids

Bergmanfans drownings

SketkofAdiprasito Huh Katzproof
of Kahlerpackage

AugmentedBergmanfans Chowrings
gradedMobiusalgebra

tqmejonwos

malfanoftrdilaDeyhwan.ro Huh

Kazhdan Lustig Stanleypolynomials

More f vectors cd indices V vectors


