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2.2, SYMMETRIC MONOIDAL BICATEGORIES 30

,d 3
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FIGURE 4. Equation (SMA)

I'®x
Ha®(Hb® He) ——— Ha @ H(b& ¢)

o X
(Ha@ Hby @ He Jw H{a® (bwe)
X217 Ha

H{a ) ® He) ———— H((a @ b) & ¢)

I
H(l)yw Ha ——X—> H(l®a) Haw -—-O-’E:Haéﬁ H(1)

“59]/‘ 4y \{” r/ T \?Y

VeoHa 4y Ha Ha H{a® 1)
¢ Hr

Firoure 5. Modifications for Monoidal Homomorphism ()

H(b@ a)
/ \/‘3
H{(b) $u H{a®b)

N A

H{a) 2 H(b)

Fiaure 6. Modifications for Braided Monoidal Homomorphism ()

& The following equations hold, where these designations refer to the 2-
morphisms in Figures 8. 9, 10, 11, 12, and 13.

(AMBT AL ay =1 MBT ALY,

CMBT 2y M HT ALY
CNBT A%y M
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(SA2) for all objects A, B and ¢ of K the following equation holds.

(AB)C ! (AB)C

A sylleptic monoidal bicategory is a braided monoidal bicategory equipped with a syllepsis.

It K and £ are sylleptic monoidal bicategories, then a sylleptic weak monoidal homo-
morphism T': K — L is a braided weak monoidal homomorphism 7: K — £ such that
the axiom (SHA1) that follows holds.

(SHAT1) For all objects A and B of K the following equation holds.

TBTA TBTA
Il I V 7 LY T
TATE ~TATB TATB v T(BA) % TATH
| N - LT T ST {
X t =4 | X X L //' i x\\ | X
! - T Y
T(AB) - 1 - T{AD) T(AB) — Lo T(AR)
v - refh -

! (I —




Theory and Applications of Categories, Vol. 7, No. 6

(SA1) for all objects A, B and ¢ of K the following equation holds;

A(BC) ! A(BC)
Lp /// \\\ a* 4 a _~ 7 ):\
o . \\\ v / \‘\
ACB) (ABYC o D
\A\\n\ 1 i~ \
! = ; T AB)YC
E g ﬁ! //‘V (/4 )
( i(/ /1 13 /
(CA)B > (s
I
{BC) ! V(BC)
\\\ lp / \a
y Yo .
1p \ /l p \\
A(C'B) (AB)
A(CB) /\/ . ! p
(A( VB C(AB

(A(*)

pl
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(BA4) for all objects A, B3 and (' of K the following equation holds.

B(CA) 2= B(CA)

1p \\a‘
\*
(1() bset (CUB)A
/ be N a/ \\
N AN
(BA)C > (m)c 5 C(BA) —— C(BA)
p!] 3™ pl

(AB)C (AB)C — O AB) C(AB)

RN «ﬂ/

A ip

A
A(C'B) —+ (AC)B

[

(BA)C - B(AC)
/:i \\1”
(AB)C i

m/-—

A0 /

A(BC) 1(130) (BCHA

BC
Ipl 4 llp ©w lp ipl

A(CB) 2 (CB)A

(AC)B br  C(BA)

(’(i*A) B C(AB)

A bruided vonowdal bicateqory is a monoidal bies ategory equipped with a braidine,

We now proceed o the definition of a hradded wenl monoidal homorn norphism,
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(BA3) for all objects A, I3, ' and D of K the following equation holds;

(ABY(C D) —=—= (CD)(AB)

/ \\\ P
/ N
“y
(AB)C 4 CID(AR))
/ \pl ip \Y:

(A(BONI 43;)1) 2 C((AB)D) C((DA)B)
4((BC)D) (tp)1 ¥s1 a*1 la Y15 1(p1) (C(U 4))[3
N s Y
| (ACB))D (CAB)D C(A(BD)) CUADYB) (o0

\ a*l \ a a h H{1p)
/ AW TN \\ Lt At N
A((C'B)D) (ACYBYD ¥ (CAYBD) ¥ C(ADB)) (CA)D)B

(t1)p p(11)
(ACY(DB)
I
((ABYC)D C(D(AB))
e ~2 7 .
(A(BCY)D b ABUCD) L (CD)(AB) C((DA)B)
\’ J 7( \\ a® //ﬂ'z
A((BC)D) 3 A(B(CD)) ys ((CDYA)B 2 (C(DA)B
L{pl) \ ol g \\ (Iph)
DN N
A(CB)D) z AUCDYB) 2 (ACD)B L (C(AD))B
ya AN A
A 1a / S at 4
A / e
! \\ 13 ¥ ,// !
HCEBD) Y aeinn Yo (ACTDIB -~ LAY B
l . 7 L4 j} ‘ ’,:/




Theory and Applications of ¢ ‘ategories, Vol. 7, No. 6

(BA2) for all objects A, B.(" and D of K the following equation holds:

(A((BC)D)

lat e — a
//’ Teea
A(B(CD)) U (A(BC)YD
AN
11p) (ABYCD) ¥ ((ABYC)D) \\p
(1)p \\/J = N
\\

A(B(DC)) (AB)( 1)(, z DU(AB)C) <12 D(A(BCY)
1a* - \\ , ] / % at
= ((AB)D)C (1)(/1/5;))6 =
A(BD)C) / N (DAYBC)
\a?\* \ “‘//{

(A(BD)C < (pAYBYC ®
\
(1/))1\ (p1)1
(ADB)C = (AD)B)C
I
A(B(CDY) (A(BC))D
1(1p) la* a A ”
A(B(DCY) A((BC)D) D(A(BCY)
la* % Ip ? a
A((BDYC) A(D(BC) (DAY(BC)
~ ~ S a2t p(11}
P e T T
¥ A((DB)C) (ADY(BC) ar
v = [F = j 7
ABDNC ' f (DAY B
it Voo

CHDBYC - e Dy
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(BAL) for all objects A, I3, C and D of K the following equation holds;

(A(BCY)D
at " \\a\
(ABYC)D b A(BC)D)
- N\
\ // \\\
(o)1 (AB)(CD) + A(B(CD)) oo
/ A A
PPN \ < \
/ N
((BA)C)D (BAYCD) z (B(CD))A ~2— ((BC)D)A
al - / 3
S BA(CD)) = B((CD)A)
(B(AC)D / \ (BC)DA)
\\a\ a
B((AC)D) B(C(DA))
B((C C(AD))
|
(AB)C)YD A((BC)D)
(pD)L o~ al a ~ P
/ \\ 7 T
((BAYC)D (A(BC)) ((BCYD)A
al % pl ﬁ: a
(B(AC)H)D (BCYMD (BCYDA)
7 . a (Ityp 7
(1p)1 3t T //
] (B(CAND (BCYAD) a
& \ & i 4 ;
B(ACYD) !1 BC(DAY)
\xfc [N % "’V Y /i'm

BUC AV} e B{C(AD))
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