*_AM+0MOW0MS El’\Vf[O'FéS I
Michael Shylman
ACT@UCR Online gtw\)har/ 22 1ArPr~ 202.6

7K S
X X
|. Review of STVI'h; a’iajr&rms liéb"{”
2, Linear distri bunL'lth; i
- X©[xy)
3 The Chu construction
H. Fa)yca‘]'egori% lev
¢ The Hyland enelope
y ¥ Y

6, PrGSe;—vih; ‘/En;om mm{ w?LChsors



)R(VleW d‘P S’ILVM% Aldglfdhqf and dua ‘/,7_
LGj g [76’ A S/mmeﬂlhc Vhohmdal Cd'féﬂary (§MC3

N/ ot NS

/ﬁ)\ means f @ medn s
Co D@E
po B A®F AoR
\g/ and a0 BOH, 4
+ A®R
Mok AR AR
’;,\ i A F

H— &



AO'LQ’ of A s A)’t with

T Mo A A A J )
Yy = 7 ad - Ik ssz =\ aud L)P
A A* A@Ax T That / T

éj (5 M‘/‘ ( ﬂ) nﬁ elfé’r)/ ec‘/‘ has a Juq/
A CJW\P46+ 64{723&?}/ 15 auﬁmﬁlm Closed wifh p\,E]= Af®R :

C g¥ 8 [_BC]®E

(VA o

%
S oo

C
® 5
oo |V




C?(éﬁor?655+(c;rﬁa T‘”ﬂL ;ye ot compact = ¢ Ao [Bc] ¢
eq. SeT, Ab, VecT, .. A b [ Aoc] °©

Eaeer\y ( Rosetta Sﬁne> prvpaseaf c(d§ps and  bubbleg

é»” [BAsC cy g

\ /B ) [Bcl®B
T% A8 [B.C) ® 4 _ o
X f
{% (B A®C) C c gF c

What  abodf C]oSed §ymme+ric manoida }/} [E,AJ(XJC 7

C

The clasps carty Hhe vissing nfo, Fhe babbles preveit illegal operations. B

The main \\f)}Pjal o‘)em‘l‘;an " b WON)/ aLovﬁL Is ﬂe i}'aLe :
@ _ T%) v-/l'licl’l QXB'IE (h W\y Gd'm'?dd' Ca‘;eja)% })q+ ho‘/’ ("

most  Comc’s,
AN

&ya,‘ S‘}'Vee‘f— V@H"IL)/ (“Tmced Vhdnofda} Cafeydﬁésljz /4 Smc embe/s h 4 Cem,)ac?l one
it and only f s fraced,



2., Livear D B""rﬂ })m‘}iv}?l%

0K Vot ok Whil's +he
O dhl\ference ¢

\/NWJ 7
Simp)y Connedle(j 6"0 )00/95) NOT 5”“{7))’ Lon»ec‘}c’c/ /
J»O'f’d 'For‘})d O U5H7 a a\l”ﬁ)eré’nf “/‘emar bo[udl 7%f (A 017% ahd( 047?):479
D ’H)e ow‘(‘pu+ OTP 7 O)MQ "Hle (V\V)UﬂL O‘P £ Aon?L MM

A lmear JIS‘}H})‘AW Ca‘&’ﬁor (hee weqHy o‘lsﬁ Lu‘}we /: CocL’e‘H fee}/) L)as 7LWD
symmuc%m (IXJ T) and (@ 1) plus ctructure gnd AXIOg.

A B ¢ A&B&C %) MEGn s

V-

T
J
A
A
means |
4

?
DeE ®



Let D be linearly dntribifie. A dual of A ;s AT wit
T

AU AR A | (¢ | |
- = suc \ )r
I T pew ™ . (b e AR
1
1
\/ \lﬁg lw}'[f 5,035 Fhis mean © |
\ o A
\LWM The 5+kuc‘/ur€ of /8 V‘(’,[d‘l'lhpq Kl gud ¢
(AQA*)&A "S MOVP)'I;)”IS
A@?*M) (AeRwC — A¢ (Bwc)
19¢
Y 1 §+B ng  AxX10mS.
A, ATy ing
A
@ Dudls in 4 "lnear/)/ o‘?fﬂi[m ve T
7
(4+630r}/ Ao }\/DT hotvé 7L"ﬂ6£5,/ m AA{%&A



We have A\ /B ARE A$ B A®R

*g
1|
%{A—
3
S
AN
/%‘i—
1
—_
RN

ARE A= B P e
A A
v A B AmB
TD YVM)(é )/@\ H‘f‘? % we d,SD a}ow \?/ OVIA A
B ¢ B4C Ao R P

W%Tc); are woJr movﬁﬁsm& Ih )9/ bat ‘Pormml bits of sJFHW;—dfaﬂmm Syn‘/‘aX.

- . is Ok, é}
i conplcts e Phogh Wl BiE ) s wet oK.
vaho\nly criterion . s'mP)y

4/ Cd)mec‘l‘eo!, ‘j,

G)oba’ PFDDTD h@;/' CHL}CHKG‘VI (é'ﬂ’m'o'/ Dahos‘RP?hier): A §'/‘y-}»,; Aiag;ﬂm \A/IH7LLdM7L TJ_[
1S \/ahd' 11070 i becomes §}M(ij‘cannec‘lt’ﬂ/ whenever We cdf me‘{y oe of The

Paih?d 901585 070 Ed-(/}l ‘Brm) V‘Oé{e: \ A %L\ / Y \}'

or ano’ m\ or
f f ) %o /
(For T,L see Blafe-Cockeft=Seely-Trimble.) ¥ N o}




A linearly distrbative Caatedafy with duals v all shjeck s caled ¥-aitonomous.
(Can Hen yecover & an duals by A&E = (A*@ E*)*) )ead}naq b The

orij'mal de-pini‘}'?ow b)/ barr as a4  Csme w/ a’ua/i?[)f Z,f—’—“éf"f_)
Th g ¥%-auhomomous (/‘{—&70"}5 A i c}osce( (aho\ ¢ i CO-C/aseq’) witth
AR = N®B We can draw Yhe same pichies  withit c/zfs/;s/buéé/fsf

f ¢8" g (BOREB =(C‘PB*)WE

N/ %
J
®/ ﬂ U = ev CoE=D

Y .
Cfl
C c gk =Cek L c o

Can wo €mb€6{ an af‘;bf PW}/ csmc in a K‘aufond)ndl/s aaﬁegory?

T S, We Cd\au use T2 s‘{‘r}noq Aidgrams,

A Mmoré bdﬁ?( @u&}‘l‘fd‘n ¢ Ak “Hleh" any X‘q([{?hoxqau; [A%fﬁdriés?
l\ AV\\/ sSmc 1% linear/y distribgtive with &= S =®. Den Eautonomons &> @W;PJC‘A

2) /A(My B@ol&m a\ﬂe,ém 1S X*M»nomus wiﬁ; W= A @: vV /A’)k:__’/q
/ ) .
(Bt Boolean a\jejm; don't Ca‘l’eJo;—'r(-’/v e [).)



2 The Chu construction
How can we make a cswe £ info a *-quionomous [47L€f0*/v o7

Since we musk have /Be,ﬁof/ one 7%143 ‘/b 'IL}’)/ 15 p&:éoxéoof.
The simplest thing Yo iy is b rewe The shuctoe of (£ @,T)
By Hhe Lirst W/)onenﬁ ot (K’)T) ;

(A= (B R) = (A*@E+) ?) (o b {led i /47‘er)
T =(x, )

For +he 'm‘}ema]-};om <J> o‘F Xl /8 e nwd‘ halre bijec%/‘ow

be
T— (ER, @8> e I Belx[A]
(K,¥) — B* 8 ¢ F
At— B’ B —=A N Sp This certainly works
I- K8 I8, K] £ T=(11)

I— [NR)x[B ]
pYe) ;‘}’S M\Fuml ‘,D guESS

(@m, (88> = ([A“,B*JXZB]A"JJ f >



This Ae‘l-erm)nfs €Vfry‘{‘})31;7 Since <A/B>: AX&B _ (AKIE*)X /
W REE) = (r)a (88"
= (A'® B, 7)
(pmEs™ = (1, Fop) = (BB, T )
= (MBI BN NoB)  and hene

()| ER) = (Kop' [E] 3 x]).
TheoWM Any Cemc Wﬂ% ‘P)m')[c FI’M[UC?% e;Jer b}/ i s+m1; Syn. mo»oicla/ ‘ﬁ)uc?%h
n a k-quitonomous Ca”l'égory Chu(loji> = éoxf"r) via AP (A/j_)

BuT s s wi genelly o clsed embedding
a6 = (Bl rer) = (B8] A1) & (e 1)
unless Aol 1 (eq if 1=0),



More aememl C hu nsTrction - Choe d€ é
Y- (R Kok —d)
J, 7\ guc/fl'l"hi/ a Q{uaw mvymm{”S_ A C%M (é/ d/)

wv o _
(B/B ) g'aB —4) leuc{; become fmlllmkﬁ

Ei\ Lok of dualities embed m Chu's.
E-ledt, d=k  Hilb < Chu(€d)

Vol == k.

-Gt At M < ChBd) (2-Chu sasth)
(AT, hon: A'x =5

L= St A= 2 o Tpas (X)@(x)/e)

et Shome A‘M[’y , foitryay ualily .



Y, Polycateqories domaih
1. Tolycareqovies

Mu[‘l’fcpfl’ejo?\/ E(mj. g) = C(A@@)a )E)
plycateyry  Eh,yhn s BoB,) & ClAn-54, ; BE-0E)

JVOT a FRdr) — 0)12}/ 4’6\/‘/ Mm Sl'lLlO)') mjow; Swe oédedL
(simple @mnm‘m@)
\/

oK h & Pﬁdp

{ NOT in &« fwl)@#



(plyea) —— come o S
madule s e; e /ope.
’FDYWIH}/ mu daa,}s ‘{b f" pew oé/'ecﬁ /A(*
XC(AB:C*pE) = C(A,E/C/E : D) = [(febescals 5 2)

X{%@ 4 Ut A }wmm?g ape eyu/é in XC.

A B c D’( k8 6/7’ W}lGH on the Hﬂhf we

\ / \*%/ mean t/vwrph}sms n the
%\ (/\ndef‘/yir? @MQO@Q/ (st PRoP )
/

B OWQ (oo, T}lusJ ‘Hlelff aré ho suc%
EF & * = F C D) Vnorpht?m} unless  there Ts exactly

e ob(jec'/" in EE/F/C/ D?_




Can XC  have X qud $ ? I+ has Some bat not all

— —

A®B 1o AmE i *5, ; \/ 70c
. X .
CA®BX( |5 A)k é E* (1 ecauja % ? = @
[AE] is K@B ng / J
A B B [AB]

Need {‘D d&M R ad & TLD Xf/ pbfse/v'/7 e ies we ha



g' H}llth enV-Q}()Per { Al
0 o P [pr ) P
(? a f)a}ygnl/ Afc-: f ~ Have {_‘u,_ru rcfmsm‘}zb/;g — /? ]

Mmﬁ, bi
L, (B85 Crte) = PB,80 5 oo ). 2on gl
m%jé}f J»)y X'ZDP—ij—
o6~ B3 G- c,) = P5..B,AS G, )

prseridy Somg Q{}mié,
[} sl ke b .
I A e Mod wtale  N4s Uows
A d /'Z(B,-- By (- Gi) W/ ad%au; éy a}:m/; D) F>
MO‘J(F $a Csime, and has a  canonical object /O’)}j
Thon (fylad) (7 G Chu(Modp, @) = iy
(gva)y &aﬁoyz)m/ szld @Mye)a/ikda)_

Now CawsN/flﬂ m[y Hﬂ}é /rwz/oz/fs 7%47[ WSW@C% Sénégm}wﬂc‘eo/
K¢ aw) é%s In G] y ’fb JML ah emﬁel/v';,/ %474 /)Mefw;%oy_

) R




)2 _ ){ - Au\ldhorwu 5

Awswr-‘ /Ar CShe 5 ) E C—/”>

whete Q R AR = AmE
[/A'/EJ = /AV*¢@

/\\?;‘\sac[@ed} SlxmweYLﬁc wwwaia/d/ ewkejd\’Lvﬁ] 50 any 5‘/7’}17 deﬂmm
WwE de (h ‘Hle X~ duTonomous En\/*g} M/bje céoym'/h 61)71 Codom ain

ii@. n (Hze [mage of f) yeprfseﬂ; A Uhique moréﬁ)@m v Q‘j
anA +he bﬂ)QrZ{"h(MS &) T) and <,> 010 E/’)l&g} l/@g%ﬁc% 75 7%3
afem‘Hﬁhs @, L, add [) of &

But Eh\{kf,j dlso lﬂas \\neu/’/ od'ecié like A@B/ By- A/,@e&f



