ORTHOGONAL
D
J
DOUBLE
I
N
CATEGORIES
S

Marco Grandis & Robert Paré

October 22, 2000



DousLe CaTeGorIES

e R e

\ ”
CaTEeoRIES W. 2 WINDS o MORPHISMS

' ORTECTS
 HoR12oMTAL ARROWS (FORM A CAT)
- VERTICA . ARROWS ( e 3

.CeLLs (Form CAT N 2 wAYs )
A— B —C

J o L e ]
Al —> B'— C/
L o! & 04
A B"—-“C”

Exl: A caT OA (coum sa v A)
(var EA)

A—0

& Z-cat [@A: s L

r Al'—s B’
Ex2! Sers, Fvs, RewaTions A—B
it

(VM SeTr,Fus, Seans 5 Cats  Fumer, onf-‘s‘)



ORTROGONAL A PIOINTS

M IS A VERTICAL ADTOINT Forr £ IF
THERE ARG CELLS « AwD [3

A% (w8 g= 8

N ot Lol @] ST o F )

A=A A— AB = L.
¢ |« L

AND A= A

AL, 8 =

Ex: OA, =g
(£1A , . LePT APT TO §.

Sers, ©Ns, REL : GveRrY £ Has A
VERT ADT L°

SAME FoRr SPAVS AwD PRoFs
F:é-mg_ =» [ E (F-,-) ‘-e*r! -2 S_Er

F*¥ s vert AT To F



. X
COMPANIONS

V' (5 A VERTICAL COMPANION FoR £ IF
THERE ARE CELLS I AmvD )

ALB A=A A= A
el flnle st (9 e
B=08 A—8 Ao =1y
<
v ¢ |
A’J’AEA i—aB p=1"0
"4‘ \LU‘Z_ | = M‘.
A-;-’Bce

TwS (5 THde (op) DUAL NOTION To
VERT ADJ.

Ex: v DA ave BA every £ das
A ComPavioNn VI3, 4
IN IReEL everRY £ HAsr A comP:
£ viewep AS A REL
N [Pror : ¥y = B(-F-): B"¥A — Ser



SPeciAL CcELLs: A=A

GeT A 2-CAT (OR B\-CAT IN CASE
OF PSEVPOUBLE CAT )

PRrOP:(UNIQUENESS) T i Awo u'are
VERT ADJTOINTS OF £ , THEN 4 T’
BY SPECIAL (S0,

(ConeosAB'LlTY) If A-f-" B'—H“’ &
HAVE veRTICAL ADJoInTs (D B5A

THEN A-'—p-“-C HAS VERTICAL ADY
Ve an

C——A,

*IF £ UHAS VERT ADT m AND
COMPANION V , THEN Y — A

IN VERT 2-cCAT.



PROVF OF LAST PoI/NT

A8 B =28 A=A A28
f| ot o u] o N Dy Le vl € )
A=A A?B Ap B8=—28
(verT ADT) (comeanion )
A‘=—"'A B=0
Ny L wml Fol
4—0 A—2oB
nfa( lu. *"L e A
A= A B =8
CLIR 2. (CounT)
A=A = A =03 =0
"».len,.],u- | i v |
A — =20 A=A—80
hadesll =3 o e | =1
ol 1 e | I S £

THE 32 €OUALITIES
( axa TRIANGLE EOUALITIES)



Eg_g_f_’f (ApJo inT FLiPPING)

LeT A -'-g-aB C= 6 Bf AN
o Le ol & | AvguNeTiOn,

4
TUEN THERE ARE BIJECTIONS OF CELLS

) ==
B C N
x—.i S M

NAT W.RT (oMP ON LEFT % ToP 1§,
TEMELREERES

CoMVERSELY, GIVEN SUCH A NATURAL
RITECTION , A 1S ADTOINT To £,

DvaLLY B— X



Aso DvALLY C SLio/ve )
V 1S A Companvion of £ IFE THERE
IS A NATURAL RMITECTION

- A &
ol s |

Y—¢

IFF THERE s 4 RIJECTION
Z2—Y
! $=F N
kL] Rl W AR

Prop! + 9-CaT —> Dove (AT

HAS A RIGHT ADT WHICH ASoC ATy

TO A DOVUBLE CAT TS 2-CAT OF
MATCHED PAIRS.,



osa- Houownu m'rec-omrs v w,.
HoR12 ! MonoipacL Funver M:V — W
Ml V) M) @ MIV,) — M@V, )

h: LT — F1I
+ Assoc 8 UMIT (A V-¢rabED Movein wl)

VERT ' Comowo/DAL FuveT FiV—> W
S,y : Fvev) —> FVOOF(NV,)
£ ! PLE) e &

povs _\{_—'-4-' W @ M — M'F
Fl ¢ |e¢
!'——" !!' 'Sonoo



MY, O GMY, Z5 MRV, @ MRV,

& ' < A
G(Mv, @ MV, ) H'(FV OFV,)
G <0

CM(V,®V) —?w M/F (v, 2Y)

+ PENTAGON FOR UNMITS .

?RoP'.ﬁ'//V‘ON Is A DovRLE CAT.
I VERTICAL ADJO/NTS ARE MONO)DAL
ADJTOINTS .,

> M Has A COMPANION I1EF (T IS A
STRONC MON FUNCTOR ,



