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- Higher categories
- TQFTS
E - Classification of manifolds & families thereof,

COBORDISMS

Two closed smooth oriented compact d-din

manifolds Mo and My are cobordant iff 7

dt1 dime oriented manifold W with boundang
2W = Mo IM,
 . • equvalence reln
w •equiv. dasses 200 form
a group under
. Mo M . & a ring under X
Pring

all
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Ex. 250 ~ Z

250 no

2 so =

 so
THAN
THU(1950s). 250 - Te(220 MSO )

200 MSO =colino 2 (URA )
mceps (8",-)

Rh P = Unikkro

PEGrlnk )= Grassmanian of n-planes in
on-plane Rutk

COR. 2002 = @ Lyailizo ] Yqr= Qpzi
Proof . 250/ = TX 200mso
=tx 2"(une kihoso
Thin CUNG
ã Hixin luna (serne) = x(Gran
H*(Gr(nik))
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TQFTS. (discrete)
Def. Let Cobd be the Cobordiom category w /
objects : d-l closed manifold M
morph . d-cobordisons up to differmaph .
relative to a

Def.(Atiyah
ÀTQFT af dim. d is a symmetric
monoidal functor Coolbell Vectra
Øre units

Why didl Atiyah care?
Z gives a topo. invariant of closed oriented
d-dime manifolds : W : 0 0

noZ (W ) : C AC

Folk Theorem .
a -dime TQFTS Al finite dine commutatile
1. Frobenius algebras
Z R AZ (S')= A
1- dime Tafts Red f.d. rector spaces
(w/non degenerate inner
1: 1

 - product)
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 simplicial stopological
Classifying Spaces
CAT asets & Top

cregories

brenice roll N.Call :=161orBC

Nerve Nge ={(f.,...talcomposable }
pt
' for each
object
for morphs

so leel:=1/ 28NgExa

• Products:B(6+2 )= B6 B2
ofunctorial :F:6 D ny cont. mup
ontore trans : N : F AG my homotory IluIGI
6x (041)
lida ,<) - Na:F(a) G(a) na (0< /= 1017
no how / initial or final obj. * 161~ x
mob , as adjoint pain lelalal
amonoidal ud hopy, asso product lelxleel oled
symm. monoidal us Elig & 16187161
@ W
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- What is a symmetric monoidal category?

comes w / natural transformation
c; & toot : 6x6 66
.. ² x 63 6

- obs: o ,a,s...,a; H aga o... 80 -4;)
merples: o Mi( ...fij) ro Cuoro( forcio... for(i))
FACT . Every space X is a ble for some te
a vice versa . Top CATxisob = pleinx
2 xrfteix :
' {morph:hometopy classes
Z of paths for

Partial inverse:
Teixl- 1 type IX
Tox ,MiX NT,(x, x )
Toine
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le role teillel is a localization ,
Lee [ her ] I equivalence of categories

Jorcibly
invert all
arrows

Remarks. All works for Top- enriched
categories, and for categories in Top.
Invertible TQFTS
Invertible functorsi w category

V cat vamaximal subgroupoid of v
(ignore all non-invertible ..) .

v symmen , Pic(u ) = max, subgpoid of v
I w / obs, a sot
Zaadate

recta 'morph: Glut
watta subich uzo

a Ricreata mosh GLO =C*
ob C
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Category ofdTQ FTS

- Fun & leoba, Vector)

Invertible cat, of d-T6FTS

- Fun (Cobd, Pec(Vecto )
- Functoba [leber 1 pc Vects )

Id=2): calculate these

- Ceba Cleoby ] +2 .

( nSmtonm-x (s)
ose

towel Accrete
Caregon

equivalenceeque tot invert, a -TQFTS

FunZ cx = 1.6 *

( identities
Invertible 1-Tafts : Coobi lobi
Fun @[4/2,(+]=8:26
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ke IlCobal = 2

leobal=( ! ) = Stx [somelyminden ?

Cobail-S²
har

 tilleobal=7 /2

Eobal= complicated

=htpy (SLM+S02) ocpoo)
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