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virtual double category

KEFDERITEZXBDHEEL LY.
o« MEEDEM (7>VILEE) *° profunctor DEREIE, EEEN
BRZFRWVWT LMD IIT=A L.

o profunctor F: A =+ B, G: B o C D&RIE BHNE <&
WEEETEARL. (DD Prof TIHNEILHIEZ SN
W)

AL

BRIFEZRITNUITVLVDTIE?

C
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virtual double category

X z&E (BBHAERINTLARL) £T53.
TH X THRZERALWV. 579537
— X TEREThZEH#EEX5.
DED FX = (X OTTOBRFILE) £ LT

(1 2} (Y1 Ym) =21 L1 Ym
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virtual double category

) CDERIF(9) FT
virtual double category LT TE X H5NS.
(1) X% a

2) EES a L b (0,0 3NR) CHIEEELT
(3) KFSa Db (a,bITHR)

J1 Jo JIn—1 JIn
ag —+ a1 —— -+ —> Ap—1 — An
(4) cell fl %] lg
b pe c

(n >0, a;,b,clETR, f, g SEES, J;, K I$KFEH)
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virtual double category
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virtual double category

J1 Jo JIn—1 JIn
ag —+» A1 —+> -+ — Qpn—-1 — Qp
CDEEHT cell fl us lg I
b P c

n=0THIL. TNz
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fl 8 Jg
b?c
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virtual double category

(&%) COEHIF(9) FT
Ji 7
ao —+ a1 ap—1 —#> Ap
(5)cell o] Yol o fer| s |m
bo 7(? by b1 7{: by,
Ji T
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virtual double category

) CDERIF(9) FT
DEDRDESBRRDEE, EWMHTES.

-

jl J-)Q Jn 1 J
g —H> A1 > -+ =0 A1 —H> Ay
fol Uﬁllfl e fn—ll U 8n J/fn
bo A b1 ral 'Kﬁlbnfl = bn,
gl Y lh
c % d
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virtual double category

G2 CDEEIF(9) £T
(6) THEERRI MADIID.

O @ > @ @ —H > @ > - - e > e —H e
Ll LUl bst | L U]
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| YAt | 2 Y l
[ ] t [ + e —— 1+ v @
| Yo l
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virtual double category

) CDERIF(9) FT
a J—> b
(7) EBDKFEH J: a - bICRLT idaJ{ Jids [id, BEZX BN
e

TWw3.
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virtual double category

) CDERIF(9) FT
(8) MDEXD L S % cell BICRLT, ROFXHMNEDIID.

J J
— —i

18 g
K

f
U,ldK

—
K

dp idy

Z
!

S——S—=e
I

S
=
@
Lé—
Q

g!

73



virtual double category

[E&]
(9) ROEAD K S% cell B (n> 1) ICRLT, ROFAHDRLD
3.
J1 Jo JIn—1 JIn J17 T dn
apg —— a1 —+» -+ —— Qp—1 —+> Gp ag —H— an
idaol uidhiidal idan_ll U»idJnlidan
ayg —— a1 —> -+ ——> Qp—1 —+> Qp = 9 % h
J1 J2 JIn—1 JIn
| ¥ [+
b 1

H v b—tH—v
K

K

(virtual double category (& U I&& £ L)
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virtual double category

(1]

ZEFBER%Z {F > T virtual double category Z{EN 3.

WRIT«DAETD.
FEHILid, DAETS.

KIFGHT k-HFBUZER E 9 5.
%] Vo Vi-1 Va
cell Ir &
* " *
w

ZEBFBER - Vix---xV, > WET3.
BERIIZEREEROER LT S.
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virtual double category

[E&]
RO+ DA, BEFH id, DHD virtual double category %=
multicategory &L\ D .

IETHRDH) EEZTW!
multicategory

fla, - a)—=b "
B e

https://www.youtube.com/watch?v=J0QYcWe_0xo

[(E&]
WRD « DH, BEFH id., KFEHH U, DHD virtual double
category Z non-symmetric operad &L\ D 5 L L) ?

76


https://www.youtube.com/watch?v=JOQYcWe_Oxo

virtual double category

(1))
pseudo double category D & virtual double category (C72 3.

o MR, BES, KFHIEDDHDZERES.

J J2 Jn 1 J
aoa%éhaa co— A1 S ap,
o cell fl I8 lg l&
bo I§( bn

Jl@"'@c]n
ag —+—— Qp

DDcell 1| s |9 &S,

bO%—>bn
K
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virtual double category

(1))
BHCRD K 5129 B & virtual double category 2785 .

« WRIFIRETS.
- EEHIFREFAECTS.
o« IKFEHFIFESHRMEBFLT S.

ZEREERB: My x -~ x M, » N(f,g) DL
(DFEDERFEB: M1 ®---® M, — N(f,g9) £EL)
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virtual double category

(1))
virtual double category PROF ZUTFIC&EDEDH S .

o WRIFBIETD. (KFTLEDHLEL)
. EEHHIEAFCTS.
o KFE ®:C + DIFEAFEO: DPxC — Set £ T5.

G, "
Cohar B "o B,

. o s | F BERBEE
Dy . D,

Baz: P1(ar,ap) X -+ X ®p(apn, an—1) = V(Fa,, Gap)
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virtual double category

)

o e B,
Gl 8 lF
Dg &, D,

profunctor DEE P1 © - - © ¢, NEAIRERIZE T

e BARZH (0100 d,)(—,0) = U (F-,G0)
o BfAR By ®1(a1,ap) X -+ X ®p(an, an_1) = Y(Fa,, Gag)
IF 1 1ICHIET 3. KD, profunctor DERMNTETR

< THEHE double category ERLEMNTES, tLWSDOH
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virtual double category

(1]
PROF IFARZVEBHIMZ DD, TNIFAKTVEDRT
2-category CAT; DIFHRZTEICIFZFA TV,
AL WS & X7 double category D & F L [EHRIC

Hom¢

c ——C
cell Gl (e} lF ITBAZH B: F = GIZHR3BH,

D——D
Homp

NI C,DHVNEITRITNIEEZER B ZENTERL.
(CHYNBITHUWE Home: CP x C' — Set ICRBSZL.) O
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virtual double category

—f#%(C virtual double category D Tl vertical 2-category V(D)
NEETITAL.

virtual double category DEZEKICIF (KA BDEAITT I (EH B DY)
MABOBEMT Ua HEENTULVRVHSTHS.
(ZHZHEMZEEZ BV

virtual double category DEDE R =5DE K
FDERDHEALIT = ZEF
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augmented virtual double category

) CDEREIF (14) £T
augmented virtual double category IFIAT TS5 X 5N 3.
(1) X% a
2) EES a L b (0,0 3NR) CHIEEELT
(3) K5t a bj (a,b IEXTER) E

a —+H—> U a —+H—> U
(4) coll i 7| 45 lg ci| s o 02mE
b bl
a —+H— U

(CO2BEEELDT fj s L‘] TxY)

b—r=v (IK|=0or1)
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augmented virtual double category

) COEEIE (14) £T
(5) ROEKIFERTES.

vfl j‘2 J’ﬂfl Jn
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L I R Y T
bo —#=> by = -+ 0 bp1 > by
Kl K2 anl Ky
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c - d
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augmented virtual double category

[E&] CDEHEIE (14) £T
a J—> b
(7) ERDKES J:a+»bICHLT idaJ( Jid, J{idb
@b

(D% D augmented virtual double category I& U H'& %)
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augmented virtual double category

) COEEIE (14) £T
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augmented virtual double category
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augmented virtual double category

) CDEREIF(14) £T
(11) ROBRKD & 57 cell BT LT, ROZRHIRED IO,
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fl 8 lg
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augmented virtual double category

) CDEHEIE (14) £T
(12) RORRD & S cell B (n > 1) IZXF LT, ROFERXHNED
ID.
Jl J2 Jn—l Jn Jlﬁ"'ﬁjn
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idaol Uidhlidal ce idan—lJ{ i}id‘]nlidan
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augmented virtual double category

) COEEIE (14) £T

(13) RDOEAKD &K D% cell By, , B &y IR LT, RHBLIL.
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O >0 - e e

_lw] e L)

O > O - e e

| b |

90



augmented virtual double category

(E&]

(14) EBESH o L b S oL T

a----- a a------- a
fl l}UfJ{f fl Jf
b----- b = b Ugef)b
gi JUg Jg gi Jg
c----- c ¢ ------- c

MO IID.
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augmented virtual double category

augmented virtual double category D D& &

o WR, EESHIZZDEIX
o KFESHIEL

a---- a
ccellld 1| yur|s 0
b b

IC & D vertical 2-category V(D) BNEHRTES.
(ZIA Ua DRENZ LTWVB)
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augmented virtual double category

(1]

augmented virtual double category PROF ZU{TFIC& D E
H3.

o WRIFBIETD. (KTLVLEDHEL)
. EEHISBEAFETS.
o KFHE ®:C + DIFEAFEO: DPxC — Set £ 5.
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augmented virtual double category

(1]
A—C
o cell GJ (e} JF IFBERRER
B —=+ D
v
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augmented virtual double category

augmented virtual double category T double category & [E#k
DEE (WA HTEZ2DTENZRTVL.
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augmented virtual double category

[E&]
f:a— b conjoint &Ik, RZ#IY 3 DM (f*,ns.ep).
bLa ————— a bﬂf*—>a
H l}fflf ns H Yid
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fl Uns
b 7% a = f| Yur|f
| ver ]
b----b b----b
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augmented virtual double category
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augmented virtual double category

[#heE]
f:a— b® conjoint MFETBLE, ef I cartesian THB.
(AFRICZE X MUF companion D e B cartesian TH B .) O

[Fh &)
b Lia a---- a
cell H (¥ Jf H cartesian = $H 3 fl v | HEELT
b-—b b—ia
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augmented virtual double category

{8 L augmented virtual double category Tl
pseudo double category D & D Tconjoint & companion H*5
cartesian Z1E2 1 A
Bt b—1s g c
fJ/ “fe U,id] U,?q J{g

b:bjﬁd:d

[FTERL.

D E D conjoint & companion BMFET B H5 & L)V > T cartesian
cell BMFETET B CIFBR 5 7L,
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augmented virtual double category

opcartesian ICDWTIEDLEL < %A 5.
(2% cocartesian & MFE3R)
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augmented virtual double category

[E&]
7 T
ap —» a1 Ap—1 —+ Qn
fol U»/jllfl T fnfll »Ux/Bnlfn $H'8§ cocartesian /N R
bO — bl bnfl - bn
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= HBADOICRL T, RZHET 0 H—RICFETS.
Ji T2 Tn—1 T, Ty
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augmented virtual double category
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augmented virtual double category

[Fig)
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augmented virtual double category

CNHYEF cocartesian & WD BBIZRDIE, double category IC&H1F
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augmented virtual double category
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augmented virtual double category

Grp)
f:a— b® conjoint BMFIET B & & 1y & cocartesian. O
(5258)
a---- a b J—> a
cell fl U7 | P98 cocartesian = $H 3 H \[¥] Jf HEEL
b—t=a b----b
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2BEOH (BEF CKTSH) ZARITSZLT
((augmented) virtual) double category WS HDZE X S
CENTES.

BEOEFwEERK, ZEMY (cartesian, KanLERY) %
FE-oTRALALERZTS.

((augmented) virtual) double category I&E ./ 1 X JLE,
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Ws.
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B2 ZzHRELIEDDZEZ L
— BEIDOE CAT TIZFT+9 (BAZROBHRL AL
— B - BF - BRAZIENA T strict 2-category ZE R B L KL ?
— HIREIFLEF VL

o —M&D strict 2-category THEFNERTE S
o —RR®D strict 2-category T Kan #L5RNDEETE 3
o TEMEHEIE Kan R EPETES] CehntEd

LHL THBEE] THD, strict 2-category I&+53 TIEARL).
— augmented virtual double category HM#EZX 5.

XAMIZIE KBS, proarrow equipment, pseudo double
category PMER D. EAERERT SHK DD VWZEER
https://www.youtube.com/watch?v=kEGdYXyW2u4
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7 V-BFEE D augmented virtual double category Z &Y 3.
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ETV ZRDLSICES.
e VCV IIRBEDE, 2V — V' IEXF strong €/ 14
JLEEF. BiCThid (hEIFBRESAV) EROMBIR & Xk
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o VICHBITE (N3RS EROERN V' OFRICTEFE
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acﬂ¢*<nut§x )
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https://www.youtube. com/watch?v=04xoUBstwX8
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¥
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111



[E&]
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ZJ/ lln J{g
b ----mmmmm oo b
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y**fl oty
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