
Lecture 8

Defn_ For f- c- R[wi
,
. . ;wn] homogeneous , supp(f)

= { a c- 2>1 / wa -_ will - - - wmam
has nonzero coe-H.int}

Let dam = { a c- 2>-91 ait - - - +am =D } .

A subset 5 C- dam is M- convex if Ya , BES and Kiam with

ai > bi
,

7- 4-jam st aj< bj and a-eitej , b-iei-ey.es.

E.gg A subset 5 C- damn [0,1]m is M- convex if the corresp. subsets

of {b- - -1m} form a matroid .

Time The following subsets of the space of deg dhomog-polynom.in REW" Wm] coincide.

(1) closure of the space of strictly Lorentzian polynomials

{ f st supptt dam , all coasts are positive, and

Viii - - , id-2 , rdiidiz - - - 2%-2-5 has the Lorentzian signature Lt,>
- - ;-)}

(Il) { f has nonneg.coe-H.io/M-convex support, and

Viii - - , id-2 , rdiidiz - - - 2%-2-5 has at most one positive eigenval .}
(E) the space of completely log-concave polynoms

{ f has nonneg. coeff , and every nonnegative directional partial derivative,
I.e. (audit - - - + 21m2cm ) - - - (Akif , -1 . - - + 2km2m) -5 is ⇒ or log-cone . on Bom}

LIV) ( f st CAF ,S , K) satisfies mixed HR"}

pf) [Brandon-Huh /21] , [Amari- Liu- Oveis Gharan - Vinzant
' 18] .

N (ao, ai , - - -, an) is a nonneg. log- conc. seq . w/ no internal zeroes

⇐ a. + a, + . . . + ai + . .
. + an# is Lorentzian

.

lot
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Prof If Zi, . . > 2m
C-KÑp net divisor classes on a proj . var. (not necessarily smth , or

over char-_o field) , then theVP white them is Lorentzian
.

QUes_ Is there a Lorentzian polynomial that does not arise this way
?

-hmL[131-121, Theorem 2.10] If few ,, . . .,wm) Lorentzian polynom, then f(Av) also
for any nonneg. matrix Amani . (v= (u, - -gumi) new variables) .
Coir Product of Lorentzian is Lorentzian

Conj._(Mason) Let M be a matroid on nets
,
and write IK for # indep- subsets of size K .

4) IF 2 Iki -1-1<+1 ⇐ É Ii ÷¥i is Lorentzian
-2=0

di ) (k ! Ia )
'
z CK- 1) 1. Iki . (Ka) ! -1-1<+1⇐ É Ii "iY Lorentzian

5=0 In- it !

""If 2 ¥¥ ⇐ I. yn + Ixynt + - -
- + Inxn Lorentzian

Thm_[131-1121 , ALOV48] Mason 's Ciii) holds
.
Let M be a matroid on Cn]={1,2, - - > n} .

pf) Lee Zpitcwo, we, - - . ,wn ) = I g-
rkmls)

Ws won-151 .

SEEN]

Claim : Zmot is Lorentzian for 048<-1 .

(Note : Claim ⇒ him Zmotcwo, quoi,- . .,qwn)=¥ggµw± Won
-11=1 )

.

q→o

pf) M- convex easy to check . ÷wiZÑ = g- rkMHZm%. . By induction
,
need only

check Gw-FZmot-hzt-wi-cn-in.w.C-Z.q-rkmlilwii-cn-zl.IE g-rkmliilwiwj) .
I.e. need :

(§ q-rklilwij-IT.E.gr/diHw-awj)ZoV-wu---,wn-R.
change of var. ⇐ with- 2¥ ( T.gg qpciiiwiwjjzo by wit> {

Wi it ↳P

qwi it not.

Reduces eventually to b- FEW-42<-1.¥,wi5+-- - + C¥smwi5 pcijk {
1 "J

which follows from Cauchy- Schwartz. 0 else
S, W - - - Wsm =[n]

QUI. If LEGE realizes M
, is there a proj . var XL & net divisors Do

,
-
-

> Dn

at VP = [ wewon-111 ? (them There is such for Mason Iii)) .
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