L ec""wre # 2

Outline s D) Retﬁew 'Frovn last +ime

2) A word on Ha“mema.']'n‘cal cijoc-
3) «Sur(aces
4)

?olyjonal Com(\exes
5) 'ﬂt& Euler cka.ra.c;]'e,rfshc.



Section 1 & Review

Re.ma-rKg ‘) T°f’°\'°j)' = 'u\e, shuly o‘r Sl'!afe

2} Tuw o\aj_ec,"s have e same shape f we cam contously

Qle'Farm / rea.rra_we , in am invertille wanner %e, Po»‘n"‘s of one
°|°d:@=-+ Jo asbtain e other o!pj_ec*.

S Contimmous S +akes Fo;n‘l's inF.‘n-('e,simo.“y close

-"Dje,'“»er 4o Poa'n‘("s ?V\‘C.‘n'l'esl'malr(y
close 4t‘>je-l'(aer'

S Taverbible ©

Contrawo, s méoivlj of rearrw:?emewl‘
such Hhat evecy ‘oom‘l' gees back
+ wheee i+ s{'ar‘éecL.
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{ hwo S'(o.u_s/ oL;_‘ufl‘S hove dhe same sL-.afe.l Jhen

we S‘a.;« ‘uw./y ace lfw"»wmrfk:c

o Small circle vs B:‘] Sguace
o — O

“ Dedlated Beach Ball vs Rouwnd Beach Bal
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Goal 8 ) cre.a:l‘e wwarients o:F spa.ocs -Hta:& de‘('.ec;l' Jx'chermcs
M s\'mf)e.

23 uSe i/\ua.r.‘qm.l-s 40 frov-e, wm-"\'h‘v-‘a,l re,ml.l—s

=
k/—> MU.\M b&(‘J‘
SFa.ceS > Combhaderics
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Section d MGJLGMQ'I'JCA\ Rij,,e-

Remarll? Need MATHEMA TTCAL wmeans oF S%'AV'MJ
S\aa{)es as oﬂ:ase *l-b a \z.,wn's‘l'ic.al/vfsual meawnts .
< There ofe sfa,ceg we can't visualize , but

that we can  nevecdheless s-lucly.

C[a.;ﬂl: 1‘/l-€. S?u.a.re, foct of 2L s .‘rra".'n‘ona.( .
S 12 #P/9 for some itegers p and g



Re;ma—rKg TL\& Pmog Joes via a "'C&L\m'?u,e_ (_auel froo-.‘ by cmi‘raclic‘lioﬂ

RewmarK s - A statement s e,i%er +Hue oc -FalSe,
To Prove -l-me., ei-Hn.&r Pl‘oue— ua.u'b + is 'l“ue, o M"' fp,,l,se.

To prove wot  false , we assume Hhat dhe false stetencent
hold s wwl ﬂnem u.ncler -H»ts a.SSumPJ's‘on ‘ITY 'l'b S‘mow ""Aa-‘b

Som&'l"n.c':j we lnow (a. f)r:cr;) 4o be 'Hu.e. 'ID L& -ﬁulse.‘

wnder dhis a.SSu.m‘:r’-;on,
We 9“—7 “n.a.‘{: we afriwe at a contradiction,

uPsko'E is dhat our orij:na.l a.SSuvnP"'"M f falsehood was

incorceet . So dhe statement must have been Frue.



Pmoj;?’ ° ste. ;7 wa.7 of' cm‘l‘fa&ic,'h‘wx 'HA-Q‘& 'r{ = P/i .

We way assume PopP-pe , 337 3e w/ wo
Common  priwme facters (fe, ‘p/? s in lowest - ferpms )

=3 217.= Fz

=% 2
P~ i even ) square of
olcl is oe(cl
P 'S even
=5 P’- s J:viS(Lle kr L‘ , Se Flz L{’(‘
=% $1= 2~

= ?,L is evewn

q_ is ewen

g° bbuﬂ 'o MJ ?_ \m.ve O commeon -f'wo'l'br of 2
=) contradictioan O



Re.ma,r\{% \U\'\Y c\oe.s lq:j ec Wla'»“/\ a,'.wa.v a.f)()aa,r o a.lt'em.?

To begin, the Mmodulirspaces M(@;Zo, 2¢), furnished with choices of dmplicit atlases A
and cdoherent orientations o, can be assembled over the Kan complex) 7H (M, 2, A) to define
a flow category M over JH(M,Q,)). From this data, Pardon constructs a tfivial Kai
(fibration .

TH(M, QN = TH(M,Q,N).
Roughly speaking, a section of this fibration is a coherent choice of virtual fundamental
chains for the above moduli spaces. Given such data, Pardon constructs a diagram

— on H(M,A,o0)
TH(M,Q,\)°r —>ng(Ch(A) s
w jforgct
H(M,A,0)

TH(M,Q, \)°P = HO(Ch(A))

where ng(Ch(A)) is the differential graded nerve of Ch(A) and H°(Ch(Axo)) is the asso-
ciated homotopy category, see [Lurl7, Construction 1.3.1.6]. To obtain the dashed arrow
H(M, A, 0), one must choose a section of m. The functor H(M, A, 0) does not depend on
the choice of section.

:ero(\ 5 M'I'a‘l"'m J ‘I"ec,\/w\.v'c.a[ Je{-‘im"l-u‘ms } ete. al[ow
W\.o.utcma'j-.'c;‘a,ns '-"b c.onctsra.l.r e,xere.ss am-cl (‘z‘;orowsl.y

{)rove, ideas.

Foe Hhic class , IJE&S/piC,'\’u.res kg ‘l"ec,hm'm\ cle:l’ai(s,



Clame 7T = Y

7N

Peooh 2 /y\
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¢ 3 = leng%("‘“‘-)
= lenj%(mé)
'—:— \mj% (jree,n>

= leﬁﬂn(qmg‘&)
= 2T
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De,pmi'l'im 3 A Su.r-‘:ao& is S]ome J!n-a.‘l' Lbc.a,u.}z Leoks lile.e le

< ie, Zoom i close it a.{u_s‘l— lokes lLike a

piece of paper.

Emw»p\es: o Beach ball = Sf)wv& i Sz.

B Totechle Joeug = T (7°)
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@ Kiss-'-:j sflae.re,s

@ Ball on o shiclke
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Remes K ¢ We wawl' b view M'FM&S as &ombina.'l'on‘a.\ °\'J‘e.c:\’s .

> We dhnk about ouc JLoLe as a map , which is

C()M'Di\\a""b (‘:q,l )

Owr first a.'l"l'em'o-l’ do S']'er Sl’\a-f)e will be 4o Hm
@ ‘l’bfa(OJ)/ inb comk.‘na‘l‘brics,



Section o Pblyjonal C—om‘ole.xe.s

Example ® Divide the 3lo\ae, wp accoréitj o regions.
Thab is, tmuiston Jlo‘oc 25 polygors patched Jt?e-u\er

O Foces of \ooLUms T Regions

@ E'Ajes of rotyjo«s —  Rurdecs
® Vectices of 'oolyjans —> Rocdey of bocdecs.

1% c.-\ure >



Remark This  worles eﬂuallly as well w/ Uy swrface

Remarlég lUO, w:\l cons.'Aer o broa‘lac c,ta.ss o-f s\oac,es

Caue(l, ‘00L730~110:l COM(IQXGS .

[

Sw,ca.c.e,s Lrokoem u.{) M'l-o PDLUMS wiu jfu&

a s(wc.icic class of ZXa,WlPleS. yetex = o

Céje:‘-‘———O

(75~ ”

Definitim? A PEEYJOME com!ole,x s & 3pace btained by Jl.u,:.,j

‘I'DJC-Mv&F Pokyjms p e,J(,S, MA uer-l-;‘oes) Wl,be,re, \,y
J\u.e we wméan -”‘.a‘é we ie.lewl-icy e,Jes w/ eil?e,s
amd  vertices w/ vertices (could alu.z. folyJ» bo self)
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Do.f-ini'kmg ’ A jg.')_](t 'S [\ 8 {Jalxjonql umplzx cow\f)osec( oF e%je.s.
A Jra?\q is o 4-ree, ’.F e,ue,ry Pau‘r op ver'l-fces 'S

cormcc;l-ecl via o uwf?_u.e, Se.?u.em.c.e aF e.AJe,S.

EKMP[Q.: v



Deﬁi«:‘l’:‘m: A flamer ésna;jr—a,_m s o rotmma‘ Cohf)lex oL'l‘a.io\.e,A LV
3[\:.1‘3 -lwojevuf.e,r all Pa.fr‘s of e%jes of o s:’-:jle, 2“—9017306-
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Remarlds ) We can alwo.)(s beeak sur faces p into f)olyjma\ cpxes

“ A sucface s \'\omeomwf)k:c o Wis associated

PDL}/J o«\al c,omel.e.x

e

2) ’lkef‘& ore o ?aﬁv‘m:‘e # O‘F Lua.)(s we wu.LCL bmak i+ L«.P

‘3) 'ﬂ\em a.fe rl'vcc-l'(y ruf:a:"'ely Ma«\y wiolte, (oly Jma( c_'oxe,s '”/ta.u

Su,r'ﬁaces



Sectien © Euler (,ka.ra.c:l'er-‘s#c,

De'piwi‘l'img Le‘t X" (°l7J'M°'l wm'ole.x w/
- VX) = # o veckices
. E(X) = ¥ of 6%7&8

¢ F(X) = # of taces
-TL\C. Euler C]A-Qraul’e(FS‘l'fc e§ X 'S

X (X) = VIX) - EX) + F(X)



EXa.mrsz \) G'I‘Q,Ph

(I )-5-9=- x(1T)- o

2)  Tree

%(%)= 6 - S = |

3) Splaere. |

%(":-_>= ‘8»12+Q); lLt"lZ:l

Ll) Tbru,s l

W) - ()20 o
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Nzx—l'i—-'rw: ') We wiu (mue J‘[aat %& Ewler c\atara.c,‘l'eriS'l'fc,s oF m\y
+Hwo {)o\.y‘jowo.( CPX&S associated 4o a swcface aqree
2) S'l"u.cly Euler c,‘A.a-(‘c-.c:l'eP»'S'l‘;c.s o'FJr‘quaS
3) ?\Ma.n‘-l-y of jmp\,\g

Ll\ Coloritjs e(-' M-OLPS Tl'leore,m



