FQCQ HLMW@GFS 07/-)

ce ITH’C\P P LJ S(L) MM Q"l CLC

m:n J oé,/ S

ISQ@EWG /\/ovi,(
rUmiverszirj 57[ \/\/as’winjon



Connection 4o yesterdas fafl-

Q\ fe\/\/ Surprl'g eS

* mwow @ é?nq more a@om[ face hum@erg oE
s manifelds Hhan oot Hhose of cs. politopes

feason -, Can u<se Agae/@r‘q ’
(Cmc[ 4 seems o CJ«VG r‘t’alnjr ’Qoumq)sw

x \/\/hife H/»e neiﬁ%@ot’p{megs 6[ CS
Poc\fropes 1S \/erD rEsJYFTCArec[/ there

Ao @Xis\' L%J’heiﬁ\fw@or/‘)«/ CS Sp)nereg

[\/\/#l’)OLﬂ[ J(‘ve CS ClSSum);jLIOh, no ((;l—D»SPL\Q\f
can Le (more n@ijlwgorg -H/\qn Q{(M :]



S’ m)p()(dap CO(’NPC@X@ N

\Y%
D@ﬁ </ s a Si‘mp@‘dqp Comppex
on Vo] Fel GeF = Gel

V — vertex sef
e?ememjrs o—f |’ —-7[0C€3

G—Gome‘t rC I eq @ ZO\JT oIl

V= 'SM)(Z/ _ _./nfj ece, _e,<K

==l el > go=conv e, e

7= V78

e

CSM Page 3



—

_:Ifm 20 r7LcrmL E Xa mpp@s

X S(Q(’WPK)(CC@() Pﬁej'/LO/DQS
(Q»oum}qr\/ — S(m’gpfchg COWPP@X>

QGC\).

&/ d-4
X S’\mFP(CIQO Sp‘ne(‘e%l /F{;S

| Mant gimppfciap S/D}vereg are
/ NOT po@%pqp ]

x S\'m/o()[da? man fjo@/S



COmaiﬂa‘LoerQ cmc] %Fo()@{ca{ EDVCH’('QH%

f:—%imp&x dimn F=|Fl-1
c\i’memgim; c\fm F: MoxX Zfo'[m F: Fel_}

i— num@e(’S: f( F) — = [~ dim 7&@3
fr=(L 4 4, )

Q—eclucecj\ BQH( ﬂumger‘s . ?(: clfm f'/TLJ(F, g)

Ei. . o’im F:Q
Jr=0732

@0-: 4/ ?1:/’/ ﬁzo




Main pr—oQQQm
C%qrc\cjferf‘ze 7[)—\fe(,][o(‘S Of

Various CQQ%SGS Of Sim Fp(c O m/DQQXQS

Chamm[er(%cnt{ons are  Kinown for’:

@ f—nquerg Of Ot(?g S(rﬁPp{C‘ ComP@)@g
< MV’LISKO\O’ l{o\‘*o G QO\C %>

(Z) »)P—humgerg o}f QM ((\)lﬂem—(uﬁfau@ Com?;f
(S#cm(ej/ lQ7S)

(9 f—\ﬂ&)\’ﬂ@@!’% of q(@ %'\rh);@c‘ pO@JO eS
(%(WGFQ, Zee/ Sﬁhp@j (JIQ?PO>

(A) Pc\(rS (%%) 07‘? S(m}?[)[c(ﬂ/? Qom’i/t)p@/\PS
( @) Orner— Ka@\f/ [O{ﬁ>



\/\/LM c[fScugg

necessar ConC[ *I‘\O(AS O (ﬁ > _f
%\{fz’;gc Q€ nfwcumf @/S Sé

oS;W\PK’C, I’WC(VH']&@[g Wi (,. Sj’ﬁme%rj
j@ﬂer‘aazl"mj 'Hnose 6% (Z\ D\V\c) (4)

chin meﬂvoc\ . SJVL\J Comg"’/’cﬂlbr (CS
of e SWLah/eij’-)g

efSner rimjs,

CSM Page 7



Slro\ m()ej — Q@i%ﬂer‘ r(mg
</ (4

- Sl'm,Dp(C, cOm/?@ (o(ea€ I(_ In
V={12 _wy — @DQ»,:&&(/,.}Q
3 el

_ & S
T o=olnp, w, + Gobicie 3T

-
SWLC(D()@j— Feisner ;(J@C‘?gf A

R[] /_Z_[‘\_j SwLampej- Reisner (72 QQ) ring O/ :

Kl f@ Lo I = (D

>

1—Xh com P oﬂeV”L
T

hIx /j‘r:i@ (FZ[x]/;Tr):

CSM Page 8



\ﬂ’ \/ec,Jror‘

&[E]/j}:@ X @&jzbév\j =

Fel’
5 dim &_ 4
a <zyyﬁ)%j‘ .
ISR, L A
- ) el
e @6 o 1)
7 h (M)

wWhere %(Tﬁj::(,ﬂoltml,__/\"o(j — %-\/@CJFOF OTZ [

_o—\_ o\’i 6! Cl—Z
N

eg )q(@):m—1)36/44)@2&-0@

73173+




CO 'ﬂ@n» MQCQQ@C{) Co M y@?x@g

Def s CM (wer £) of RLA/T s
Qa CM _n I e, ~Por‘ evey ge'lL Z

O, . Q4C€B1A> f bI<] %J%e P

'S Q —F({’\( e - c( % \/GC‘I‘OF SPQC@ ’Hx\e(/\

dier { Q[X]/n@ ep)_ = h, ()
1 w0, S 0

S

x* QQ\S\’\G‘ Num(res gell/ﬁ CM
A ‘ILO\DOPC)ﬁ\Cq@ w\\/cn'tcu/ﬂz {I ll

F (S CM if H
VPQW‘ amr/ \/Léc{ F



6uC(WSQOum Comp()exeg
le() <%C\’\€V\Ze€>
I/T 1S %uc\n%@aum if (7[ (S Pur-e

and Hizllﬁl IFF(D):O Ve <eliml
/ Y pell

T\ﬂu S

CM Com]f@m@g C @uc%g@au«m Covae
v, L/

S((fﬂp@'c. %P\nereg < S‘(Wp@”c. VV‘QV’;[)Q)&S



Group O\C‘(‘{OMS
An action d %/DZ olg Fis PI‘OPQ{’ 27()

59(}:7:(: or Some Q{# Fe [ and )06%%

{

50(\/)2\/ 7[20(‘ QM vet’

FXQMPPQS’, * ‘H‘iv(ap o\c‘Hom-— Pr"ope(‘

Sz i)

proper NOT™ proper propPet (—ﬁ*ee)

CSCOH'?/Q — Pproper aazo o m\/amam'}'
}) X = P pe %/é% (V> )9+3

Pr—oe(— \/_.*x_ﬁ( D

(G V\
nNva QV\—(— o ,Pree ol s

CSM Page 12



MC Q% LCOM p@@xes
NOWLmL‘on ;(4 J() {Q‘ % ()<q<;<}

e.q  Sls._eo)=5) —
'ooge+ 01; Q()() momowuq?g in X, ,,/)ﬁ,,_

S(’\/- ,,/13:1 S(/\ > _

all SCV(OH‘@H?[‘QQ momom(qu

Def M < S(OQV? s a mum\com)b&x
(ﬁ (1) meM W»Im_gw)el\’\
L‘l) X ¢ CM \7[\:/\ N

Y M-—mu@[{c@w)@@%”“’?}j’w> (Fl— >
where HVY\CM cleg m= )

@.j. muwicampﬁ M?S({ ) 'S Stmpfc:q(



S)I’om?@tj\ S 4‘)”7 eorcm

rﬁ_sim,)é C‘,OmPPQX r\/%'f(r): (f__b’fo/»—-,‘&j
dion T=d-1 h(C )=, b, )

O\ -z O( CA’_-t -d
Z—I"LJ“ = Z‘fc-\(+“)
(=0 1= O

< LW -\/‘Umgeﬁ rﬂqy7 in gememq Qe mejquiw;

Thn (Starfey 1975)

A—;?ueme h=(h, . k) s the h-veckr
Of O (01—43- J:’m @Aen—MGmd@j COh*yjexr
on N vertices h()f [”7:‘:0\4> |
EOV‘ some mu@[r’comloé/( M= S("owz




T/7m7 (/\// 2009>
ZQJF F@e C (J—(}—clfm ClM ComPpex on
N \/er+{'@s, TTE [ s ehcjowec[ WerLq
Proper %% —O(C‘Hom/ Oll/\a[ LwaS m frec
orQ{'(S O‘Z \/er"Hce%/ '/’(Aem

h(m)=F(M)
v edn
7&,— Some muﬂlfcom/bfex MQS((}D-D/OQ

x m:@ — WLF\'\/(qeac‘/TotA —Sjranfetjs )f{"l’h

* CS Com};pe)( g P:?/ m:% 96%

L(P)=F(M) for Mgsé“/”oom“?




How 7Lo CIQCI(JQ if I?:(L;/L;/m)
s The Frvechr Q/C{ mu@%iComF()ex ?

TP\ ag <C()ememlg~ Z’i hC[S+r5m/ (OlQQ>

For cuery PosewL S= 5/}( K) there
QXIQLS a §e7L fex])pcn[ 7/%/06#1%8 BS'
such Aot F,(F F ) s the Fvecﬂlw
07[70\ mu@[ncomppex M=S ﬂ)

E?i/ E: ﬂ/ Cmcl SJ(JH><? %21

A Kt:_-,:}(m:OQ—CQ3Q Olu@ "‘o QCQU[Q
(MZ?\

i lmadn ] mcse Kruskel- @22%)

CSM Page 16



L}L\/ch[org of euc[ﬂS@Qum COW])@X@S

(ﬂ—({-4)~ lim momif PJ (O/— [%ughggomq)
F)+6)6 -5 7. =)

Thn 2 (V) Lob T le a (J)-dim
Slm})plcmé ﬂ’)me ﬂcj on h \/erﬂL(CC-zS

ASSUMG l IS GIWC{OWQC[ W’H’v G PFOPQ‘

%/F}/—ac'hom) CIV\C‘ FGS M Jree Org 7ZS_
TlﬂQm %/:1 h/: - C! Clnq(

D (J+1> ( )E}1 \767/1

\/\/}WQFQ S 5(({7 Dmoom c(-m)




(onjecture (Kiiboel)
ﬂ [ s @ Z{—c‘(m \/TWQH(/fO@/ ﬁ(v):ﬂ/

+hen GDK (%5*1)(7((F)—® = /h,:f(z

Comjec}rure (S]DQI‘LDQB
If [ a ZZ—c}im CS mqm%)@//fy(r):?mf

‘H”l@ﬂ
) b 2) <




Kiihnel's @oum} F (S(OQ ))_ F;( S(es 27
gparpag ()oour\c(,_(— SUm mzz/) féﬂm MZ{

Thn 3 (V)
Aggume T - C/l(”ﬁ YT)QW.P&/

Z/F% QCTLS ProPer‘()j/ = Jree oré}%s 48]
T/ n»éxx3, Fhen
) (zf')'(/(( (ﬁ>-2> =V (- .(S)

W \qer—e S=35 <( p—f)mj oon/%_(;m>

Tm 1:>Clr’+\cu& K Lnejs OV\ g C“'p S
Com)QdLurelg ﬂo() 7(2)(‘ mamf%é W\”\ /76&4



(Z///D/DQ(" 6oum6{g onN 7L/7€ %-mmgcf“s
nm > Cor-oppam (AC/ Cfc”)

(—' (Cj ) Jm C/u Com/;/ex f{f
3//92/ QCJfS propeh@/ #free 0,»6-@ m

Tren  h(F) = (sfp7 =)

Thm 2 ~ COWWPJJC‘} (aNS

Y
Sanne l’?O@‘JS 7001‘ (cL 4)— 0)/'m BUC%SZQUW
QomP&’X Y2 \Q?BJ—Q \/@fﬁceg.

LCKBQ\@ FQ@ GC[ ‘LD HﬂQ (UBT%r mamf%og/'s]



)OI'067[)% — Va (‘|Cm7L of /{a@zz S
pveércuc SF l'ﬁms

[~ d-1)-dier comffex — @[ﬂ/’l‘
fopel prop. of T al§ 3CGA 2)
le.q. (ﬁ—mquo?cf) ({[lggf?/ L(—d d co()umws
o5 Buchsg| T 5
Y/ 3%5:23}(}

bl fo T,

CC)mQM pro]D E \/

B=Bloi= <— b1/ (1)
) 9_,
S(ee” B/W (%T\ %r?(/(ox :

CSM Page 21



Emmp@@ ]/(— s CN cOmPV%
on V= D{ Xty -e-, szqJ

pssume 0L ()= 45 sy Vicr

]

mT._o 4.‘0
Then — [ O 40 =/ (é)
3 m_O \/‘1_” 2m

(W‘wene N ois jemea—,’c)
'S \‘?)@mec“l’c emoujL;’ qw)

’\/\__ O\@() lﬂ’womom(qu [n B(?/]? ”%0’—3
" do ot invo/ue @;,S% O{ Vars

Sajrisnfieg
=S and - HI)

J

CSM Page 22



0/9@("7 Q—o@p@mg
I Mamifo@:ri ——U‘D(per’ QCUMJS

9Ar€ KULWQQ\S C\ncj SPCN‘&\S CODJ. S%QFF(Z

E?uqfhlj A= [ s (L{Jﬂ—me(jL,@ ?K—mcmif
2 @“’1)”\’\%5‘\0 VY)CWH'/,/ (\QSP. g

E’—X(°§+the {fSUCL mqujpo@k(z

=1 :n QOH’\ cases there exis+ OO”;émf@es
\IHQO\\/\/OOC\ Con\}ec U\FQU (i],mﬁgrmam-pfnjeg)

K7L on% o 7few QXO\”W}D@% are Known,

<e‘j_ Q’VQF'}@% WLr{amﬁw{cf‘hom of E’PZ/
CS 42'\/@{’%@)( ‘H‘fthu/, Q/KS?ASZ
refereme _ Frank Lutz's mqm'(ﬁ)@f page

CSM Page 23



Pr*o@pem”\ y Cal‘vs+ruc1t {m(?'m('wle fa [m‘/eg Of
(KH) mej gorgy Z/Z~mam1///

LE"J—he(j or@ [ (C{- >~ pl’)BFGS
O«mf K—H\ (’76( L»gor/ CS 21<“{’770VH7£@5

CSM Page 24



E Mam»){c)&/s—Zawer goumc[_g

gécmpej : [’_1 CS (C}—-’l)hCll,('Tj CM CC(T?P&’X/ ’Hf\?h
Aag# =

n ()2 (1) o)
pm@@@m: Nre +here similer @oum{s

700(‘ cs @ucl'g@aum Con @XQS?

E O”wer’ 31‘0qu

COHJQC+MF61 [ mam(fo@[ \/\/HLL\ A
5 -
APFGQ @//ZZ) — QQ‘L\OM, "’L“GV\

S

>a(r)z2




\\/ 88“6(-(30 S\‘D’\P@"c[q/ CQ/%PVQ/XQS

PF‘O@()Q(’D‘, C)fmraQJre:—(Ze ,ﬂmumwgefs C)/
5 Comp@?xés witl preseriled Betdr s

BC\@SOW—/\/ ., SOMe weceSSqrj CC)hC[(‘LfO“VWS
2 00S

CSM Page 26



