Cubical n-Categories and Cubical Theta

Thursday, May 14, 2020 7:07 PM

Cubica| n-cafegories  (n=1n 3. W)
— A (Strict) C(/b"(a’ n“Cq/'/‘C;’j o'y is an N=-trwicated (ub ] Sof X
(ofany sory with degenpracies) e,q(u;fpe& Wa'f'l\ K dFherent canpositon

oferationd between K-cubes (kg(\),‘
‘ _ ‘F’ 9 - 9- \9°|F [ : l‘M( ) ——-—9 X
K=l ymo =, 7y 2, ! B,F’ ‘4
$(] )l
-9,- 0 =y - I, — \’}O —
ok:l .i_,.\g_,-).m ,—i}ﬁ_\)o H M(H JX) /v‘(_—?/X)
Xy, ad b J= X}, aob J=
BT T~——> lm/\ — X
£ g Fag G ’,-NX a*
.‘2(_\9, — % .‘5_‘9‘ S “ ; )"
c SN
Iy \l i
1[_3?]19’ “‘91“"’[{“’3 Hom (; " lX)“—? How\(—? X)
q —)
bt b =
Sven That i o
/]\ 0:‘ ml’_-(;’l :
E&(/\\ o4 ‘5 4;50C‘5|+|VQ (’“”‘I“J’\L?_’le‘gl,/s ~_~i@—4 N],G\O;bogéi
o D &El,bo;q,/; 2
CEX 9X, Provides o wiriunits —> o &
R A : (il 1=y= o v 5=
PERTTRS EEl
. ldo'bl O_,'
. 1—"\"'3“0"\4'\96 |Q,\«/ JJ, \‘,albi /,Lc o d L \{ *“5& b
Lobab )
_-9._9 c d
N l? |
Hs
S
ExX+T4 Q(U/qh‘o«\; for Connections et .
I
mJ, G Xy (‘”l" VG
x)x
I/r X x v,.XIl Uf_:_")u XLA,Z‘-” :-f.l

S



{l
Thesrem (ArAsl, Brown, tein VPR Gakgor s Phe equivalence o
- a j\obv ar a(d a cvbjg| c\p(f‘oo.cl\ )

The C(ategocy of cubical N-categories with connections
- i S Cqvivaleat to that of globula~ N-(aregories for N1y W

L ——

Pcoof (Movie Vef‘_{fpf\)

—

Globular n-categories & S,

- @ﬂ 1§ the full beCa"'t?ory of strict n-Categories QOV\M.‘A:‘AJ
+\e Free N-categ ovies on 5!obv|ar Pasting o\s‘djmmg

e '\.’ ® :6-'. . ,g. /\:_//
J S ”gtjg@ A

<TE
—— An n-ategory A hagComposition maps HoN\n-c«f(PIA>J; HOM /@(?))’4)
For each n-pasting diagram P indvaqby  p o
\_Jl
— P — HOM ot P)A) ALFinesS a TOW‘(‘?L@Y‘ /V/].'@o?—)_f(*f— [ Fue Nerye Of/}’l

— N nCat ﬁ@ is Flly faitn fu| and a O,-set R 1§ Thenerveofan
N-Categery (£ forall pasing d,@rm; P (svehds ~ssm or. q)wc ha e

R zvl\/"\( \JB-/ Ng'/)é:> Hom ﬂ@}——* Hom(/’ B)@ / 1@
B, Z 8% 6 4B in &, tne “Segal Condition” /{/}Jﬁ E

@:l‘m @\‘ )@HG,\/\@@“HOM(S’B)@ /\/‘\-98
T

Callsvech a B “Seqal” AT\ .7 '3!

B



Callsveh a B “Segq(” L /é!
alls E Segal @

————% n-(aregorit$ Can ke CC(V"Vﬂ'e/\Hy defired &S Segal Pnchors ©F 5oy

— A (ategory equifPed \v ity a < lass ofdn‘fﬁqgv?shed limsks (he((a g:P & l'mits aboye

' .
15 called o T sketo and & “medel” of Pre Sketch 1S & L chor b Seb
freserving those [¢mits

Il\ﬁ Categery Hi

—— Want an ana)()gous degcription of cuvbial Y\-Cq+egof\;e5

— H, shovid be a full 5V’°C‘°+830Y‘y of n-Ocat Cmm.‘ng free
Cubtal n-Ca¥s on cvbical PdSh'njdfaj rams

Narvial Ghoice of Cubita) n—pasing dia grimg | n-dinunsiova| g reds
n=x|: — L 7 T/
n=1 oLy O S

—

———Bq L\as e des.’md ”(ocom,oosi+.bn map.r/’

SE g

— For X a (vbic n-Cat define its nerve /\(,X.‘<E,,)W->f€+
P Hom SPX)

n-b

-/“*-/Va s 'FV\\\/ PQ;H'\'PVI/ so N-DEat cahn be identified Wik fue Cull svb e+
of @n contaning Y such that for qll P (Seohgp Eﬁ)

LYy
L a
I ; call Sueh X Segql

¥ ek
En and A
—_—

——n-Pasting dicggrams ace all of+he diagrams Fhat can



’_\n—PO\S’rfng diagrams Gee all of+he diagrams Fhat can
lompuse into an n-cobe

——~ W/ itK both Connections we 9e+ Some extrm PaSting d(@mmss

Y il

Rz A

, Ly L
T , b ¢ b ¢
a X lXJ \IT,ldi 0 H%n

The free (ubical 2- (ost' on & Single sqrare 1o0KsS [k(
WkW anoster Sqvare J/ \lav\d infec Sq_VCu"Q \g
W R can then Vst verfia| composition to compose YheSe" a(:ajonq”y

g
== -

— Call 87 +w¢ extension of B, To inclvde These additional objeets jq n~bay-

. C vbita| n- (ategoryes Wikh conneCtions Similarly Lorp Fhe A/llﬁ/b(qie] oy of
BU Sahﬁ\/\'g (new afew ex4ra) Sega' Cond itions

 There vy 2
hore 16 & Funcre— 0,-8 | @@_, SR @\_}
Nox Full -~ 3 @

Define E) as the full SVbC“+Cj°fy of =Tt (ontyning E and

+he g!obvlar PaH—\r\ﬁd‘agrmmf Q/f/\!_ﬁ = )J_//“)(\_“)
II//H//(

—_— —\4—/-" @-ﬁ@ IS I‘d(ﬁ’\?o‘}’hd‘ Wit ’l”‘ﬁﬁﬂ ll//__égu
Y

(217270 N W -



g AV ap ng@@v”w(

i//V’J//i myy
22z~ ﬂ@ﬂi‘é’w ///\J// ‘ﬂ(\”@”@\"

Comparing Cubical and Globvlar n~cyhegories

——— There ar Ao o Ey gre
here are Fully Caitmto] pPunctors BT B« 90
And Por getfu| Functors \with 9N adjoints

AN A $
——Fer P in & @*A)P:Homé“[o(*y(ﬁ)%\) 5””3 //%‘ﬂ@

(84 X, = Hom,g;,:‘v(,gj"y(b)) X)
As 4B PAYFatuful ¥ p(«p) 2y () Por bin O
Pryep) =y () for biaBY
o (0(*°<*/ﬂr)e,: HO/’\ (¥ Y (<), A Hcm (y(P)ﬁ’) =4,
(B*4, %), :Hf’”‘é ueyueP)X) Hmém(y(P)X) x(,ﬂ

CovVnits 156 = B,(:) and @n refle(+ive rubCCH'egOf*icg of é"'

 _Remains Yo show the'r Segal s bateories agry, | A &
—_ 7 n éf 13 56561{ P both x¥2, B¥z are Sega|

——— W Will show that 2 'S Sega| the un'ts of The
Adgvneiong B e, e v%@ ace iso at 2
By °‘¥~

S Z < Hom (Y(P) 2)— Hom (°< yi, ): ()(%d%z')(’

P

gH’"""ég (X ycP)J Z) @

So we ated & X¥y®) L3 2
(



So we nted xg%*y(P)J\iZ

Y

Y < o
Pocp, | X oY W) = oY) = yian) Xt 1)1 =17

Pi@) Oir@: l@ o«,o(*@ib'“ﬁ%d_l,_; Z
l'/Tq(xA{lv“ch'Ld } . L

" x 3] ox (4 X
| o el lﬁi @Q
, —= "¢ ' :

This is ackdly svificient for all remgining P =4

J!

- \k; Segal (52) ~ n-cat

B Z,, ¥ Homg, (119,2) = Homy (B0, B ¥2) = (B,8%2),

p:ﬁ(P") Avtomatc, as abqve

P= & Recall &} has meps 7G| 72 0

= Any  Z_ has Z@a».m\z¢ <z

—_—

* =
$o x5 B3 ZD%Z_DJ B*B¥ZG-AZG.

PZ@’/HP.LJ ~ i ~ r ool PR fnn-/\AfL\.-"\/.l(\l\l/)ah



e J Py =L Wk =
¥ B Dy Py LTCJ,.

o
7
Pﬁ‘%@e Follows from Tas cvbil Compo sihm = g lobviar

lZJ//J;’/J, AN IV
Bage "W T S s~

— &K_; N~D (a2 Sggq\(ét)

——— Conclysion’ nDlatsr Segal (BL) 22 n-cat
O

—— AN F the equations N/ - Agl = Brovm=Steinun
Can e intengreted as equations in @Z



