Mmcvoﬁs\h% Tosels 2 fhe Tpologicsl)
Combinatomes o}; g‘%jﬁéi\ Spcel
\\)C‘\'ior_\d

Picie Hosh , Univer Sf“\j ok Oveso

’ZS”‘.""& Lok s w{h’; Rel Kquavl
2 Lofh Bace S"‘D«Cuak



CW Compleres 2 ther Frce Posets

L
€ "é _o_v' C(K)Q e /‘\ e,
= — AN
alzg) e 7 \ \.l
7 — v, V
K : TR \;5/ -
Dall N\
\i. (2% ) ! C 'a%we 'Ffﬁ"'\\
v /// or Lace poset
W
h c}_\/: Z (agv ¢=pued)
RP* Vi

R_eg" A CW c.om?\c.x iS COM'PV.‘SCA

ok oten cells exch l’lbmoomorpl'\lb"ﬂ

an open bell. A weéu(ow- cw cow\pEx.

M&f‘ NasS cell c(DSuﬂ'S V\ow\camorth
o closed balls. e5. simplic( ompleres



! Mwms%;g o sk y Nawey

Face Posel for Shat, Spee of
Cleckcica @

I\)&m&sl/ | \




Space o Response Madnces ' o
a Pl4ncur“ Efedvfaﬂ Nesonte

“ cesponse wiebix © of e nehionce (afe negehn)



s enies 0‘(: v~es'\>0wse vuac[wx( ame

Suncking of he edye conduchuces
e,s.

-C€=C,Cy &2 C,C3
C1+QtCy Gty QiCety
, — €€y -CKGS C2C3
C$¥S4 Cy CF+Ca4Cny C\"‘"z*c's
<) 2l -~ G5

Gf:f ; % Datfed Pace of

re<povse watmces | &wajw«f 4’3

. ‘c% &(‘36 condu s vary wfhan
PZDU 0 ‘3'1-”63 Sadihed Space ok
vesyse Widnees of planan gaph &

° awu(mszmce-ﬂ @) e de,(e&f.
(wesistauce - 20 ) «dqe

¢ cCoduchmece =0 4~—; Otiact
(resishunce > ©) =<lge



UV\C rDSSw\3

Wive Di«é\&"}




e\ G’_l_’ljfic'(’wr‘e Q;(;
Thomas Lam

Ti’\_"_\_ﬂ (Lam): The W\cm§fnj
Pose% i< Eulecan

C__D_\Ddegjf w(‘§ CLQMB . TLLG

w/\c\msﬁna Pose{: (s
|e><{¢ogm"3h\ca((j Sh@”&gle,

Thm (H.-Ken on): Uncrossin
T y 3
POS@"'& ave dual EC-Shell«ble

éi‘?ﬂ«f\:} are CLO PDS?FS: e,
Sace ?agc% ok PCéu,\M' QW cowiplesss



. S(W\'P‘\th.( Cow\p(ex S Purc ot
c‘.m d |‘F a,” m4,)(¢vn<( ‘GKGCS(”‘CKCC‘"s"S
ave c(-JtMMMI

» Swdlicial complex is shell<ble £

'\'\«e\ro o dolx! ocen - F

1272277
She“w\ﬁ, on facets st. € nk(u F)
1S pure, cddimensim one J 9
SM\::compL-.x st C ‘co( e<ch: >( (vence
1S DF ov &S aCme Pow\:)

x‘:-//\\ ¢ Eacl, ficel dadmsit

V 2 / Presovves \f\ow\a"op

/ \ Tne ov closes o-C—C
/ | new Sa‘f\e re



—Dﬁ{y\: A Po&:{’ s She([agfe o
te “odver conlen is shelleble

‘DC/S’IXl ' The oder complex A, of «
poet P 16 Fhe sbshack simplicial coupplex
Mose  i-dmauiondd faas ave e
20. of it companlile

s Vo2 v 2~

posef elowauts
€S- " -

42/"\» \I/
P"\) sy [ /3 N

9 5

~?

Qc(- /)\4 deley cowplens o«L o
'PO&?(‘ 1S bx%cm{nc SLCM‘ Vision) aé V‘e&ufa,./’
O WW&M poset is Ace youet






)
[0,
hel
s Shell
DV N
o) (o lg )L:S
lim |
be = : |
e L‘\TM C\:cvgiwﬂ °
Ec(a | ’Dcc\cv\aircw = 3
S—kP }M D;r_ Z:‘J;SC <
G‘:ﬁﬁ - < Wl

ue“,tc;
b whe ] Z
é.

54

Y

1221 %
74

S

\

4

) -'»_‘45
(D - S
o S
'—\‘ D< w('D;V’ w
D//Z; BL‘CB\CQ@ W) |33\t3\?_
. e l
: ) com !
| L)k :( D
(6,(, "
° be
e Lea



TR e_c_eg& Werk willh Gace Shdwyb

. H S'}ncgwtll& 202."[°
Alao\n%m fo cmw:t = 7,
CC- Lebeling 'with ‘ué pmen‘j”
Yo tc(w,«.( CL"(a.L.)e( mS \\)7‘/2_

° CD‘LS ej"u euce : UncooSSW3 PDSQ{'S
one G(m( CL—S('\:N@L{G

’ KE‘J (A em - Cemoalize wohon of
) recuwrsive alows oe(eriuj" (RAD).

Give e%wmrtwn o hamshru ey
aéemwaftzecp necunrsive afom

a@(am,q_,sbfz"(O



T (- Sl ) Lk P e o e
Cj’ﬂh/k\mjv :.
(VP adcks vecorsive afom ocleuc

@YV aduds %e«wa,(&ccf recuusSWe actm Oéﬂsm},z“
() P aduis CL~(ebelies

C4) P admits Clabeline, uith ke poposy "
<‘5> P 4AVVLC+_S ClL- IA(?Q(\;LY u._)\(“q ’ LE \Pwpai“jk

(©) P adunids TCLlaSe lug Wi
"UE poporiq
Moveover all of These nlicuchoms ave o femed
CLMSMCA'\:\(C(U j
Arplichion: Uncuessivg 2edler s el

CLsheldle bj vicdue of ‘aemi
dual CCshellale vz lleling o
Uue @m?ngj






/ﬂ’la\/tll Ldau ’EY SDW
atentiion |






_Dejf\: The oder COW\P\CX,ACPB) of o« Lude po&e‘(‘ P
i siwplic0 oomples. Whste, T-dimeusin) S ase
e s Vpi VLo 2V of G+l coquwc poﬁiﬂ‘

elements. fi
o Gy L,
Cé' 'P.___ C‘-,,/\\bbq, A[—P>: 1\\%@
[ %
N

a\&\//b) a, b "’b)
6

® Pwme, weams 4;\\ W x —Cz@eg oQ Samwie CLWSLJ\/)

Deba: A shelling of Cuot nacesmaily puve)
swpleel @vplox A is 769 odor £ 5, G m
maximed Geos o6 N s, Eo--nc‘.gj&() S Pure
Codumemsion OV Su)?cc‘mpb( of ZB Lo 3753k

mJae of 5?‘4@062 ov conbackd Le)

%% - ‘Cq\Cu,\éA-cS Wﬁmw

SN2 O'( 'p Vvia HP(q‘\?B:B\(’[A?[qJ\JD

f

,//7/\“@%@ - T bomoton, ey o
“



T C%@m&f ’\3 sened - LWadiS): EL-| a.be(m:g ot P =
Shrellics, 4o ZS,(PE>t>3 oo el sepuonces
[’CK{COaW-p"llC‘tﬂcaj S (oo’)sa,ku'ui& Fes W Yy WMok .

|
=9 $/®\
a, Ve

22 < 132 <, 212

Ldew: descod m comsec. lelefk of Suein 4w colin |
ove e Shaved wkh canlionr Sacet (b “ePecing

descend wE‘H/. lex . earlier q,&cowc‘v;ad Seﬁuewae}

v
3/% o
& S /.
VLN _%V :> vy o~/4/ \ V2
e I
> NQOEES



Defn (Bipraer-ads): A reausive alom

odesiney (RI0) on a Fiunde lunded poseY

P o o> | is adohl oder s, s,

on Ae ahome oF P sk s

({ (YD o0 all 3=t | the dped el
“ (/a/ Cay V3 adwds an RAD bybsbs

t)ébB g-(‘ a:,l:\ /[’ttz—cl/v&‘(" C»‘GB'VLS bu——/ Y
/&%{:‘ ® PAO b("‘)LIS 'g( C""U)JI\] MQ'_J(ADSQ lg
S ‘&' a 45 »6/ Some alom 2 wah uiﬂ .

f“sgﬁf cadn uiﬁw'ﬁf@.& “aﬁfp =4,
} 2 ¢ " qLdﬁ ;< (:] Thowe exists 1«_40 25D
. 64— aazz-ﬁljaw\cqu<zéj_

A%,P ok ﬁwﬁf& | s an RhO. ]%

Tl’lfh"'/f_\ (—%QW 1 %ﬁﬁ ’ A /F;MAII‘C bD»mo(ecf
M Pis CL-she(lz(fe =5 Padwmp RAo ,



e\ Groal: Given « érzﬂr\@,s{w(v
e space o res povise mevices

asS .lVV\<3e ,S.

o amauc‘—qmei S msp:msc%

vech's wedvices
. =
(IR, 4v 1203)
Note:
Co’—'\f&c*\ Py S@nc(w\ﬂ cmductane
a:\\ &(ﬁ:ﬂ o eb (e vesiSiance
0 O)
c\c\e '\'W\ﬁ 4~ S@/\J\v\ﬂ condu i ce
an edye Yo O (veSishmee 4o
)

Secondany Gl Sizc\ E £\bers




The Uncwssing Posef (Cace
FPQE_A’ gg E\:C'\Wca( Nefw@

n
2= Wive disgam W all ()
i C,\D$$;u<3$ of v wres

e U2V 1§ W OH’a}necf&M\I

\AV\CVDSS;\/ﬂ 'Pq{\r D‘P wives
l/Dr“now" it \r‘odqc;v\a double

oosS‘Mcj @ .. @
I/

N

e O cgcgaoiv\ec(
b(\od C«("q\dn
Wany afoms



,15—‘3_{{’ Sefs' and Gnnechan
to Tupe & Brdwd Ofer

The stuwt set of Djdenoted
SCD), s Hhe subset of 72,23

of positons i (D) where st
Copes of lettes occuwr.

ca SN WD)=121233
3, ‘

D//' Y 2 SCD}:ZQZ')S%

Provn: PF D'<D and AD)N=SOD)

Hhron (DDIE @D T |

subwads of LI(D) 2w(D)

- wnevossing ovdles labelmg canddes
Where W/ Dieds Bubat odder @belng




Label Odeniq

- labds g(i,@l 1< a<‘1én§ V3ILY
L 3GV 12i<qsn3

() 2 L 2 (as) Seeall ieg

awd all V2S5

e (1,2) 202 VA2 __2(L,n) & (23)
2(2,4Y< _._ 2(2n)<(34)2_ < (3n)
2 2(n-1,n)

s (n ,vx—\)L (V\,Vt-l\ 2(n-l, n-2) & (“.“"3\
2 (n-n-3) ¢ n-2n-3)e_._
2(2,r1)

E\Q: giv{v‘t vpe A electcom ocler Gi R

Haen L, e cevesal for 244,18



"CC-Andogue” of Clrghelable 2= RAO

DE‘EY"_ (%—S—XLAM,(]\@ A daamf[w()flgvtg’gv/ P
welf-comsithoud e Lo o the atoag in lex kst
Sahwaked caznn of Ceev] b ny efhor <fom
ot Cuvl, s Hhen foc visw ot 29 &lu, V)

all Sabualed daims o Cu v’ COV\WUMS

a have lex cwaller \ebel SeRueuce Than all
schuaded ens 0§ f_u,\/’)f
M&Mkﬂ b

V,S/V\‘L

R
Wi v/: 125 13 \\t’,,/]

’Dig\jk ( H_'"S&_é_\'_wdky’ WbV 22 123

A Cl/LCV‘/\-\fL(O\E[&Mﬂ W4l \,{E’P,gl)su L

eada CWNJ,{- hes smallest [Sel fhat = Ppeays

Y wre only appears On ome

Such cover velating, <y w2

%J\Q_ L YE = gelf-cag stet
Popig

Pty All Cl-akelings avie UE  Propechy



