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Part 1 : PREMONOIDAL
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PREMONOIDAL CATEGORIES

DEFINITION. A premonoidal is o noidal uch that
for each 0 e List(LisT(OY, &(gg@&%ts a. cenkal m‘, S

or: @(cwnak (0N — @ ®¢)
thot is separalely viabural on &apcomponeut and such thak any

formal. equakion “with oc, id holds Erue.

examere. For instance, if € = [[A,B],[C],L0,E F1],
X : leBeCoDoteF — (AeB)eCe(DeE®F).




FREYD (ATEGORIES

DEFINITION. A freyd ¢ s on identiby-on-objects funcko
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COLORlNG PREMONOIDALITY
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COLOR\NG PREMONOIDHLITY
&dz this as another co dm Je’(\ﬁey J&f"m
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CONJECTORE The free symmekeic premonoidal cabigory

gerernkors is the free sgmn%‘:t‘:mmr:nom‘dn'l‘.o cokegory* on ﬁ'le same.
Generakors enhanced. with o contol wire thak is™ input and outp
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Part 2 : DIAGRAMS ARE PROGRAMS




ARROW-Do NorATioN

m;phtsmsl @- gﬂm Eégwﬁ’e&so{ the. free sym. premonoidol. cak.

proc (Xo,eerXn) — do Uhe:e ek § ed‘mbué{l:,,te_' Eack
XA, eers X ‘—91—‘ Yo, Ym, X mu::l—.nmr exackly once.
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ARROW-Do NorATION

EXAMPLE. Hell.oProgmm reking = aj;mm
roc. (question, greeting) —> do T
P () *—q priak —2 queskion Eée?
“:l:mpik «—get —< () . - name
0 «— concakenabe —< greeking , name cokenake
() — Prm,l: — oul'Pu]: | oubput
RUNNING  HelloProgram (“What's your name?", “Hi, )

Whats your nome?
> Maria
Wi, Maria.



TYPE THEORY oF SYMMETRIC MonoiAL (ar.

This was o language for compulabions. What abouk values?
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TYPE THEORY oF SYMMETRIC MonoiaL (ar.

ExaMPLE. Quantum circuit.
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ARROW-Do NorATION
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ARROW-Do NorATION

EXAMPLE.  HelloProgram

YoC () - 49
%uesl:cbn — What's your name?"
() «— prink —< question
?)ome ‘-_.. — ()I I (nh "
ekurn OF N o)




FEEDBACK PREMoNOIDAL CATEGORY

DEFINITION. A feedback idal isa freyd
T et 1o, Pl g i . Jreyd calegory

bk’ hom (S®A,SeB) — hom(A,B)
thak skisfies the following axioms.
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ARROW-Loop NorATioN
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ARROW-Looe NotATiON @
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Part 3 : CLOSED (ATEGORIES
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CLoseD CATEGORIES, %-Autonomous LAY
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CLoseD CATEGORIES, %-AutoNomous LAY

Shapes of morphisms are their bype. CGups/caps have fixed shopes.
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