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Yesterday#dualizability /adjoints
#bicategories
* 00- groupoids = (0o, o
We have category

komorphisms
for all k all k -morphisms
for k > o are invertible
1.
 .

Def. An oo- groupoid is a space (i.e.kom os
complex)

.Now we try to define 60,2 -category Co
•K - morphs for all k
othey are invertible for kol .
How dowe do this?
Idea:want category "enriched in" (690)- catile
So, for fixed obja,X,Y ,we take
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Hom (x,y) to be anco- groupoid (ie.space)
Dell. An (os,1)- category) is a category enriched
in spaces.
NOTE .We have associativity on the nose!
Ex . 60 any (ordinary ) category
.. View Home(x,y) as a discrete space
1)260btop in Nathalie's talk ..
@) Spaces , chain complexes (Ch )
These are take any medel caf. . It
gives a space- enriched eategory.
Def.2. An (8D-cafegary is a Gibroid ) relative
category, il.,it is a pair of categones
(6 ,W ) with we le containing all
objectsEX ,(spaces,whom.eg), (Ch,q.iso)
. Pros t- toesn't incorporate every:
i cons
Bet 1 I natural examples - han to do cate theory
hard todo cat. theory
Def2 | intuition
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Def3. An (1997)-category is a quasi-category
which is a simplicial set Xo with
cerrin "horn lifting properties"
eg. lowest cond.
22 .
- =2
a - simplicialsets
I

ts I lift
X (not unique)

FACT .higher horn lifting conditions imply
that there is a contractible space of
possible compositions .

Ex. Given a category, its nerve Ne is a
simplicial set Neo= oble .
- Non = more,xg morlex .... more
oble obe one o
(in composable morps )

is a quasi category (q-caf)
pro : can do category theory
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ty

 a keen eplas
Def4. An(0o,1)-category is a complete Segal
space , i.e.
osimplicial space Xo:AP Space
st,XEX, ... RX, ana
induced by [ ] Inh
olil kich

1 li

is a weak equivalence
- Ex,NC from before ü
Xo encodes underlying co- groupood
E of X

Is the nence N Ce complete?
If in les every isom,is an identity, yes
Generally ,no
medinecnon N(G )150E )instead of go)
Resk
Pros : useful forbordisms,
.

has natural generalizations to (co,n)-cats
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1. 

Examples Bordin (Lurie, calagues)
Spann( Haugseng)
Adgn -Calague-s

. - Johnson - Freyd -S

which definition is the "right" one?
- Unicity Thin . Toen, Barwick - Schommer-Pries,
up to an action of (2 /22 )", "alle models
y of (0o,n)-cats are equivalent.

ie , modelscats /
homotopy theones
of coo )-cats 7

So, we can choose whichever one works
best in our context &
Aswe return to dualizability } wewill
use definition 4 . manothers
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Homotopy Category
. 6 Ah (6) cat

o eat . enriched to Home (x,y)
in space

In any model, ( ,1)-cat ush,le taking
iso. classes
puth.com
of morphisms
Whi(Xo ) obj: underlying set of to a
veral Hom ,x)(Z,Y)=10({2}+ X6543)

Def./Construction Given a syn . mon . (0 ,1)-cat
Ces the homotopy cat. hile) has a
symin , mon .87ructure Chint.exercise
An object X inte is dualizable if it
has a deal in hi( 6 ) .
n Cob objects : closed(n-1)-dime manifelds
. mow diff. cl. of n-dimli
cobordigms
grace



Without definition, a picture of (co,n )- cat

objects EX &

l-mor

:2 - mol &

 *

 *

 k

 .

 .

 .

n mor
invin mu mor Space A

tobe an (oggen )-cat

A Entalgebra
Back to TFTS :

fullyextended
Def. A n- dime top. field theory is a
symmetric monoidal functor of
bicategories Zincobet vect = 18
(ogh -cats . Borda i Bo simplicial

From2 :2 Cob top 6 .
co -cat
getZ : hc(26obrep) the( 6)

.2006 et back usual
usual defn.

cck
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orented2dTITS a scomm.
. Frobeniles
algebras
Z raz ( 8 ) =ZC1)

Alila
Try for n 1:anented 117781 D Vect fins

freemed razlog

Exercisezousheet

Pia

in - Zlot is finite dime

n given vector space.
conversely, f.d.v.s. v ,car desire
4- d TFT w / Z ( - )

Nofice: Ex.1.b.=> v f.d. iff. v has a deal

in Vect, 8)
- Trul in any category
(replace vectfid by e tocoalityin groupid .



same u

- Thin . (... Herpar ) The same works for

fully extended 1-dime TFTs.
- Find Borde Ce ) Axe dualizon
zroZ (as) of co-gps
COBORDISM HYPOTHESS
GeneralizationsI forbicats Fun (2 cobextB )

Schommer-Priest ] ~
[estragowski

I forloo,n -cats (Badealia )

generalizationof2-dualisabo

Ina Bandhan(6) 7 (en-dual a

[Baez ,Dolan, Lurie, Hopkins- Lurie Schommer fres

Agala- Francis

Encodes"locality" TFTis fully local.
Exercise 9 : B = Algbi
A =kiG ]Gfinite
" Dijkgraaf.-witten , finite gauge theory






