REPRESENTARLES,

FOR

DovBLEe CATECORIES

Ropeer Paee’



— STARTED WHEV STUDY!nN G
LiMiTs IN DOUBLE CATECORIES
WITH H&Bca.

- Theee Aee PRoDLEMS !

— OBDINARY LM = UNDERSTAAND
i Ser 5 LIET USING PEPRESENT.)

“

= Ve=LIMI DO TUST THAT.

-t

- TRy THis For DuuBLe CATEgcRIES,
Bur WHAT ARE BREPRESENTAB LES!

h: D -2



L.
WHY STUDY DoupLe CATECoRIES?

-~ SuITABLE PLACE To STUDY
CATEGORIES WwWIiTa STRUCTVRF

— Teve: MosT Are 2-Cars or Bi-Cars

- Bur comsioen Cat?
opsecrs: Fumvetoms

Mo Prisns: l_'l Y, 1:'1 ?

— OTHER Exampe ' A 2-car
CA A DovBLE AT THAT CoMEs
=

UP IN THE STUDY ©F LAY L/,
(71} 1 Hoe? Veoo

pa—s AL L5
&



N T

(4') — ('
é" /t (31
DouB\LE CATEGORIES AS A FOUNDATIOV
EMBARRASMENT
2-Cats M iA — Gar 2- Puwer
BrCATS R FUNEY
Dour “A: D —> (ar Dous. Forcr

No!



HoRigonTal 1S DominvanT,
“A (X) = U\‘A-"X l h Nom} a SET

2 X=>Y Hoeei
Hy (%) H, (X —H, (Y) A Funemen

¥ A Hato
*a M\ A SPAN
UA(X')
Y —E=s Y H‘()t) — H}(Y)
\ 4 ‘*’\J {w —— “‘i) “A(IJ m (w)
Ha OX) — ¥ (Y)

NorPH of Seansg!



Ha (\O_L"f H,ly)

o T Hatw)

“ (»")

UA TaKkES 1TS VALUFS IN TuE
W\ ”
DOURLE CAT wWHose

oB3. SeTs

Hoei2. Fuwmerions

vVeepr. SPasts

Dour., MHoePu o sPans §

HoRt? ComMmPosSITIen 1S Ok

VERT ComPeSITION IS ONLY
AssoctaTive UP To CofeRFrAT
1se !



A PSEUDOUBLE CATEFORY IS
LiIKE A DOUBLE CcATEGopY OBUT
VERTICAL CoOMPOSITION 1S OANMY

A SSCCIATIVE & UNITARY (P To
ISOCMORPHISMS ©F THE FoRM

\"El (home. \Se )

GeT A sus RICATCGORY,

- D.Cuararccaen (Essusres- 6 )
- . MoREAV c?)

THE ABOVE 1S caLLeED
[PSer

(ﬂ) 1S S¢LENMT ' )



Bacw To REPRESENTARLES
Wy D — PSer
~PreserVEs Betw Horir Comps,

= Verr X Hy € X)
vi Hytv)
i" u,(x;::e; Halvev®)
U'
X* Mwu,cx")
Nor 1S0.
) 4 / X
A ..% :f '.—’:-a A') }n’
\ ;:, \ xﬁ
Avee X "‘ (Y,
idy 4 Wt = Hy(edy)
X Ry (0)



l-lA= D — PSer

. PRESERVES VERT CoMP CF DOuBLC
CELL ONCE fo \S FacToReD I\,

s Y SATISPY AStoc AsD UMIT
Laws Like TRIPLES,

Ha s & Morrarism oF
PSEUDoUBLE CATECORIES.

“TRANSFORWATIONS

cives L B—A D
WHAT Do WE GeT H.;‘”A—'"B.?

H OO0 : Uy () — Hp (@) & poweTow.
NATURAL Fee Homp, Moe PH,



Y B0 2240 )
4 Helw) K
vt' He) ¢ Hg (¥)
Hp (x%
X
4
A/ b— - /
] A
e, By 00 = Yy (%)

{, IJ:-!;) { w [PSer

"A(X') _— uc (x')

Dee: A doRi12ovTAL TRANS oF
MORPHISMS ©F PSEUDOUBLE CATS

tiF=G:TD— P
AS ABoVE WwWI'TR eoBViovs
CONERENCE .



0,

ProP: A Memi®enTAL TRANSE

& u‘-——a»c;‘!ED-——4.ﬂﬂ§ET' 'S

Vrue same as”  xe G(A),

Cor: : H, —lp  comes EBRem
A UMGLE LB — A A
ABOVE ,

VERT!cAL TRANSEeRMATIONS
M‘

A H,
ig Ag 7
A’ 8,
H, ()
4 A<,
R0 = {!t .n)x &

N
u"(Y)



"‘0 ("”

(s By (0 — J0Y)
e ()
t =}

Har 00 = Wy, (v)
THRESE cCoMmpPosSt HoRI\RONTALLY
AND PRESERVE HoRIZ2. 'DENTITIES,
VERTICALOMPATIRILITY
H, 0 Aty H, (%°)

0 ¢ 3 W0




Ho e— H, (00 ¥, (v)

T l

l-b(v)t I-I!(!') - u‘.(x')

ALseo pave v}
Ha () == b, (")

~ 7

H, (v

ho¥

't Y ij‘
Al =— X

2.



13,
Der’. A VERTICAL TRANSFORMATION

At F—c-.G-:D—-oP CoNSISTS €F

V X — B(X) —— F(Y)
X! = ¥ G(X) s G(Y)

Y X Foo 4 AL

v * arlv) \\*Jiufv')

:
'X G-(X9—-° G-(Xv
1 t G Nv')
4
Fiv) uv') Auv wlvy')

.00 CIY) s V)

V\V.

SVBIECY TO°

e (%) compuse Heri.
« 2,0 Assoc. umT. commTE (Bmod )

« ActompPaAT FoR VERT oM P,



.
Is A VERT TRANSF &' Hy =+ U,

THE SAME AS A VERTICAL MORPH
LAA' ?

Ne! Cvew e we e D= 1,
THERE € ONE VERT TRAWNSE
A ”* -3 ", COR BACH CSET .

To CE€T AN IDEA ©OF THEC SITUATION
LeT VUS CONSIDER THE CASFE

witerve D 15 A verTIiCcAL CAT
D=A"=(a2 4804 ]

Iv TS SITUATION, WHAT DO
Mo PRISMS D — PSer toek
Liee ? HoR12. TRANIES °

VERT. TRANSES 7



Prep: Je D= _A",-mcu »
MORPHISM F i = PSET 15 7ue
SAME AS A CcATEscRY cover A

B

X
A

Te C:D=PSer 15 anverHER
tcrReESPOLDIVEG T6e € — A,
THEN A HORIZ. TRANSE {:F = C
CORRESPENDS Te A COMMUTATIVE TRIMNCLE

B— €
N/
A
A VERTICAL TRANSF a0 F=td G
ronRESPONDS Teo



‘A PROFUNCTOR over A"

g

B—t—-C

\f’/q

"Pecce” GCiven TP B— A
PEewwe F ! D — PSer ey
Fa)={n(Ps=a}l

A
- o} F(d:{B‘Pk'&‘j
dom , F(M

Cveeyrr/ne JUST PaALLS N Asce.

6.



THE REPRESENTATLE @ H,
(cRREIPONDS To "A'id — A

Se A HoRiZ2onTAL TRANSF i H,— F

\S 4 — B

" >
'A‘\ /P
A
¢ AN of3€cT ocg OVER A .

A VERTICAL TRANSF aatHy = F
's ﬂ-?—!} WHICR \S A PAIR
w \"/p 3:8% — Ser
A + AN ELEMENT

% ¢ LAMPQ (A).



