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SIMPLICIAL COMPLEX
-

R finite vertex set

*=2simplicialcomplexif
·r=[=A =reA

elements ofA are called faces
ABSTRACT GEOMETRIC
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GEOMETRIC SUBDIVISION

II geauetric realization of A

gauetric subdivision of
if
· feveryfacewethe gentric
realization (5) of 0 is anxiou

of geometric realizations of faces
ofA
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Toological liovIANTS

geometric b

subdivision

homeouerphicto

#
NUMERATIVE INVARIANTS

3fi(*) =#GIGA: #txi,i=- 1
A i=- 1

⑱ 4 i =0
-

Ex:if. - E
1 i =2

4 i =1



MOREENUMERATIVE INVARIANTS

d-1 =dim(A)=max):: fi(x)=0}
dimensic ofA

f(x) = (f-- (A),fo(A), .. .. ,fdim (1)(A))
f-vector of A
d

fa() = - fire (1) yd-iEn
i= 0

I-polynomial of A

Ex:fx(x) =1+4x+4x+x



SUBDIVISION OPERATIONS

Barycentric Subdivision *1203

As sd(x) =2
11

i=-1

Ex: ⑧ ⑧ 96+t...::e
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CONJECTUNE:ARRP-WI
I boundary complex of a polytope
sd(i) baycentric subdivision of i

=>fsd(*) real rooted

· simplicial polytopen
· cubical polytope (Athanasiadus 21)

·?









SPEARA

· Li,d, Danden self adjaut operaten
11 11

↳ Li

WHAT HAPPENSTO SPECTRUM

UAE SADIVISION

n--

↳(A) -> L:(sdAl) -> ? Spectra of
Li(- (Y(sa())

=? ↳Iand Lin

essentially
LiCA) ->Li (sd"(A)) **? identical







Problem:For sd"(A) anddim (A)=i

is1: S
n- 4 si()Sa"(A)

i =2:2 ·Leads to open problems
intheory offractals

Conside instead:

die 1=i

cd(A) =cone i-din simplices over

EX.: baysenter





hank you!



Theora:O:MoartsMe closed

For j. I Te(d+2) we have

de

H(d,)
*tj(,)

Example: W= (, ..,1)
I
IlwIl=S

-

-

6

⑦-<w>
-

4g.(d(2)=2(d+2:+1wIl-22) =dt.3



Carolley:O=No arOze cloud

Fer j= d2- 46(d+2)

HI,)=H)

Example. W = (1, ...,1) ,0 =(w)
ur

6

Y((+2) =d+3

:2 d+2-(2d+3)=2d-A



Similar results for tod:

& (wr,we) -> (r..,wel,()
realrootmultiplicity · realrootmulti-

· multiplicity plicity of

· additionalmerge operations
&

[CWs -,we,x) ((War-We), ktwe)

((wr ..,we),k) (CWnWen), ktWel
(w,k)

· Cellulation with cellsJod
· I1,0 differential



What about it?

Proposition: ⑦_d dend

*(50)=0 for+((al3
*(5)=2ferf =4(a))

Theorem: =Rd, w=(we.weleO=Iwltes
-gerates and relations of in()

Grolly:wi(,,121,n,2,...)eldwe
=>in() free



Next:Calculate Hil*,# for specific&

Can do Arold,Vassilio case
exist:3&4 =[(wwe)Ed: with

Can calculate with our methods

H(59),2)
· technicallymore complicated
than originalproof



Discriminant Dd*sd."
~

binary feres with an atleastdarblerealroof

Theorem:

dodd Id-(Da)
Far (Dal*

Ha (Da) Fatc(Dal -- - */

deven Fo (8dl-
#dr(a)(E)-
Fds(da) d-s(a)--E



Open:

&din*bay forms of degreedwithat
least a bi-fold root

#(wa,a)?

Kun: Higbatersion late, *OR
exists



Cruside:G-[w]

Therem 0 =[(k)>

-

> - gat if be evendiviser
ofd

50 * otherwise
d

Theorem: ⑦ - <(r.,1) ,d=2
e

-
& ·d-lPa eF0,1, eFd

* l=id,0,1



Themam, We (Wis., Wel

· WiE2, i=1,.l

· 71zjzl, witwj
-

=>Pa. *

Conjecture:For all would
- ->

S

Pd
aw

gr

no anjecture for howtoampate in






