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COLLAGES OF STRING DincrAMS

Moxio Roman

7 Collages of String Diagrarms.




STRING DincraMs oF MoNoiDaLs

egg gy Supr Musarpe
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STRING Diacrams or BICATEGORIES
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Strine DiacraMs, EXTENDED




1 BimopuLar CATEGORIES




BiMopuLAR CATEGORIES

Monoid. |/'lonoidal Cobegory
Bimodule | Bimodular Co.tegorg
peFINITION. Al bimodular cabegor: ' ' ’
o{compahble mnsml:egg a X tso,mfegorgx wd:ho,pmr
(6): AxX—=X ad ():X<" =X
with cherent nabiral {somorphisms
MieMee X =2 (M,eM)>Xs Xallall; e Xal )3
TeX aX; X4t =X;
(M X)a ! = Me (X<,



SHARED STATE

Two parties , M ond ~, shafe o common. memory where they
con rm ard, wrike. 3

(L\;(L\;HJ;LTJ;

gebs  “gds  fpks  ©puks

(L\; 1 ;(L\; L

copy - discard. copy - discard.




SHARED STATE: EQUATIONS
We unpose reasonable. equations: e.g. owruriting.
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SHARED STATE: EQUATIONS
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SHARED STATE : RAcE CoNpImiON
we can reproiuce. &p&ted. re,sub‘:s.- e.qg. race canalif:cbn.
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SHARED STATE: LOCKS
F\nd we con unpase locks

Jree LOC“Q‘L ?.Lgcks ?.Locks Zunlodﬁ Zunlocks

@ %}dl &Lm[mt % shLL wequFeaL



BiMopuLAR CATEGORIES

Monoid, l”lonoidol. Cobegory
Bimodule. | Bimodular Category

pEFINITION. A bimodular cabegory n X is 0. cakedon ' '
of compakible actionsmtesgﬂ aiegrg X Wik o, pa
(6): AxX—=X and (@):Xx" =X
with coherent nabual (somorphisms
MieMie X =2 (M, oM > X35 Xallall s = Xa( )3
TeX =X; X471 =X;

(M X)a ! = Me (X<,



BIMODULAR  STRING [iAGRAMS
Relative 1o the skring diagrams of 0. bicaleqory.
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(BR'Z3).  String di himodulass, are. soundl and. complete.
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97 COLLAGES




COLLAGES
We glue together sbring diagrams of differert, cateqpries.

EXAMPLE: BIMODULARS.



COLLAGES
We glue together sbring diagrars of differert, cateqpries.

EXAMPLE : FUNCTOR BOXES.




COLLAGES
We glue together sbring dingrams of differert. cabegpries.

EXAMPLE: OPEN DIAGRAMS.

Conneded
\73 F’o‘lunbtofsf'\-—/




(OLLAGES
We glue together sbring diagrams of differert, cateqpries.

EXAMPLE: PREMONOIDALS.

T Bl o

0 sug \e,-lwi\'e,
| ubput in the premonoidal
prcE oty



) EVERYTHING IS STRINGS




FUNCTOR BOXES ARE STRINGS
Are Junctor box diagrams just diagrams in o bicabegory 7




FUNCTOR. BOXES ARE STRINGS
Theory of funckor boxes, in bicakegorical string diagrams .

/)'( Ezi ‘ Pl ¥ openfelose

\Q‘generators (> dudliby for lax funckos



FUNCTOR BOXES ARE STRINGS
Theory of funchor boxes, in bicakegorical string diagrams .
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mm (BR'23),  String diagrams for funclor boxes are sound. ond. complete.



CoMBS ARE STRINGS
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CoMRS ARE STRINGS

Theorﬂ of mcomplzte dingrams, n terms of a 92- category .

/‘\ struchure,

| | dor each
A L A, . An M{ﬂ
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g T " " dJor each,
‘[0( each morphism



CoMBS ARE STRINGS

Theory of incompleXe dingrams, in terms of & 3-category.

I | ﬂ U U ﬂ Formstace,
=1 3 =il

* Reduckions are also imporiont.
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COMBRS ARE STRINGS

CONJECTURE .

Tt geems plausible that we define o signatuce wikh cabegories,
{undbors, FFro{md:ors, ol{jecl:sfo.nd, m%l'usms and. we P‘r-o?e
Soundness and complefeness using 3-cab. Surface [wite dingroms.
These should, be similar to Barllells™ Wiring Disgrasts for monotdal bieats.

et is the tacategoy we are tying o model.?
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