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Tn this lechure Weﬁna”g inhocluce the fuo examples of b/‘(afegom'@ﬂ #in?‘emb
the loicajfegom/) of Lamdau—&inzbu@ models and ifs gmc!ed vewion. One cf{»ﬂ
Yhe aims heve is 4o be a concrefe a/)pom'b/e/ so we desciibe all shucture maps.
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. o[o[eolx are /bo/eyﬁm)s) /.e./pcn'rj (C[Xu---,xn])VV) with We C[_Zj
havmg isoloted Cviﬁ'ca]/ﬂ]r,/ re. Jw = CIXT/ (axwy- e ) s finile

dimensional.
- moghisms oC4( (€, w), (€191,V)) = hmf(€l29), V- W)~

+ composifion theve is afunchor, sayfor U € C[zﬂ\

L4(V,U) x XE(W, V) SN L4 (W, v)
i I
(€227 0-V)"x hmf(Clsy] VW) ——  hinf(C[2,27, U -W )

v T ] Ay fuitnful
(9, X) —> (Y@ X, dyel +1edx)e HMF(Clxe),u-w)
Cl¢) N

i nfinite vonlk MF

Pl,ogusiﬁvn \/@C[g] X liesin e image of L.

Def” ¥ Y = representativein hinf (V=) for YBersg X

To describe monghtsms into and out of Y* X i is skl convenient4o nse Y& X



o anit ab (Tl %], W ) is defined by (10¢= I>
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dy = W(xe) = "W W= = W(lez)
= Wel—\eWw

Def Lot 7 A —> €11 b the €[] ~lnear ( Oz = Oy~ 0u 1=[is 1} )
7(@I>‘OJ I#ﬁ‘g and T(1>=1.
D" Given Xe X§( (€AW, (C¢1V) ) define
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N Du® X e, Clle X=X,
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Pbopos)'Hon Thw defined X isa lofcafegovy (%anﬁ“'amo

Remark 1 = (C, O>€f'§ and| %g(ﬂ_ , W) = hmF(W)w
This definm a Pfemcloﬁmcjror ‘Yé(ﬂ,’) c L —> CafF
fo he biaafegowy of small cafegoier, W > hmf (W) and



sending X: W—V 4 the funcfor
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I Nz
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and o moyphtsm ¥+ X—> X' of MFs fo a natuval hansfoumation
X% —

‘/]W)'HV\/)W@ hinf(v)”
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himf (Cfx],—W)
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both sides exist and are equal, Pivoiulhyj... ).
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Giaded vewion

- A ﬂmi—homogeﬂeocw Fo%erﬁv‘a) isalpo]rew%\a\ we Clxy. x| fogether
with |1)e@sy suchthat Jw)=2 .

Def” The bicategowy X5 has
+ objects are Wow/’vhomogenem ]oo%em'v‘a):, plus zew.

‘ V)ﬁmm_g a amdecf/‘ﬂ:g}p C/M@{/”-hon’]()?e[/lwaﬂ (C[’LlV\/) IS
o MF (X,dx) A W such that X< = @ae@ Xéa is @-jrfwfedl
free module, so that X isa Z.xQ-grackd module, and 1.t

dx how Biclegm (1,1

287 (i), (€H,V)) = himf?(€fz21,v-W ) ]

achn a(\g
vedundant now

e compostion gy hetore, giving for X- (@[17,1/@—% (Cfﬂ,v)
and Y: (Cl¥1V) — (€12],0) a Z,+B@-graded. MF

(Y& X, dyel+r)edy)
(@]

J
induced @—3md|'n3 from jmd'ma on 7/, X
and this induws a (ﬂ-jmdl'hg on Yx X.
cunils Awe hfT( CHCET, Wel -0 W) i Z, <@ -gradedt

with. |0 l = (l) 2|1 3 The untton in ¥ are c[ea/[y
lm‘c{egva (0,0) so workin ¥47".



see al, Ballevd- Foven- Kedzavlzov
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_w RN hay Lindig A e R(=N)
Def” Let R be a Q-gruded ving, RINe=Ris and Ma free ®-graded

R-module, urite M= @Ac—@ RiN €Bm~,\] and @-Spec(M)c{ MR , V”A=FD}_

Doy Forac® let E(W, V), = § X | @yl X7) = atGyy

@-spec (X' ) S 0+ 1 +Cy—w

Lewmma As C-linear categouien r RO
247 (W, V)= @ 247 (w,V), R(_/A).Q_..if )
“€B/0 fe RO
ond the gvading shift defines an equivalente o h;f:;::'l G
DY T w N — X)Ly

M Aw € I%QY( WJ W)o an H‘ iVl\JO\N/) 'ﬁ/&w\odu% C[E]Q@ C[_l ( [:¢L )

g (L) cleg (2,0) = ¢[° {]n\~l"}_
L\ —
Remark — yo 7 X' X X)) e 2¢Gu,
dag (1,1) deg (1)2) (=11

(12 Kojuva-Sailo- Takahash: )
Z(XOCX‘ )=X0) XM shilt T( X X'(‘))= X(1) :;“ X' (2)
= (X4 (W, V), = [30) ) ishiangulated  (2Z-guded)

E)(O\W\ \ﬁ X%%V( 0, U)o = ho‘mofWFy Cﬂfé@b]/ld 0# Z‘jmded CPXJ /d: .



M Tha cenbval c‘ﬂOng U}O Wexg s c(w) =Zc~(/“l’fi’),

Ac{l'oivﬂ’s Civen X € X357 W, v)a e oevaluation in €9

\ve
L0eVx A\) — X 46:%]- A

(1) +s 5, y *
o) = 25007 {otads - Bt oo
’J
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Z-dejrm Zé(\—]xbé]) = lec\—IQJ'\:Z(”{’ZLJ)

FNOs = (1) 6 O )= 19 ]=\ 0Ol = —C(V)

)"D’l = \C(V) — Zg(lxb:\")

. looeVl = [e;l—(eJ'\—l?fl = 2;([41‘,;]) FE(y) +§L-(|x»,¢l—\)
= (/,\(\/).

= (eVy is O\dlggvesz zed map AN X ® ¢ X\ICE\(V))

Similavly ont shows Hu ofhar unik and counite ave homogemeous, som bl

X [](eW)) — X —= X[](ew))

[2=h, [$[=m

Def" For Ac@ leb 5.5 € LT be fne full sub-bicateqowy of W
with ¢(w) =],

?—@M ;{‘ﬁzjf;@?\ Sa-}—”‘ﬁ% @ ’FDY e € {QU‘EV\)Odd}J /\G—@

how adjxafﬂh, s P’VDW



ﬁOm Nnow on ° = even ﬁw J/'mP//‘cf/y.

Def" Tuo smfj(/t'q‘/“%% W,\VE L zz;mam (3%5%(’”0 ovbild eclyuim/emf

it theye exi<h e Fmonohism X: W —V with invevkible climensions
(TVD). E?miua/]emv’y ViV — W exjeh with ZVD. wewnke W g \/.

Suppose W ~Go V ovia X W—=V ey Hew are ad/'mcﬁvm

X)) — X — X (W)

97,even

f))tj lewt lectuire with /B = L7 =

e A= ><\/(7\\ ® X isa Jepcrva[ofe Frobeniun a[gebm jn ﬁ(WJW)

« X indyes (l/\/) /“r) = (V, AV) "”ﬁe7

+ Wehave for example O
¢y ;l,
3 (cled,v) = B(o,V) We—V

= Pel(0,V)

= Pe (0, (,8))

= left A-modulen in P(OJW)

= |eft A-modules 1n V\mmr(ﬂﬂ,\/\o

Moreover the functovs ave
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£ (V) F 2 Mudy, crm (B)
X&s —



- forexample
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= @ Hom}z(v,v)(AV) AV (")3

heZ

= D Homjge%(vl\/)(ﬁv, /_Sv(nﬁ)

Y/
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D Hom g cu, um) (A AC)) 1. Endan(#)

AA-bimodule morphisms A—A
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Relafipn 1o wyual ov/’of,[o/dl'V)j (571 A Carggeville - Runkel )

S\/IPPOIQ (@[ﬂ,\/\/)ex? Wi%\aﬁni}{gwup C\C) C["i—‘( I‘)Cﬁm W
For geC define ]Oj  C[<)— Cl<] and.

Ay = (e t)(bw) € L5(W,W)
Thenfor X:V—W wehawe 28X = f,(X).
Le)mma Aa = @jeQAS s ajepam’o)e f‘fobet/)im a/gebm n f*j”(\/&//W)

~ N
PWEOSI'HDH Hodhmﬂw)(/%> = l”VmC[W) = G-&lmmw‘am} MFs in g v |

Fenfe .

le. the upual ou/bffo{dfng S genevalised ovb;'ﬁaldinj) viewed an q
W\eonj aboul H%bl‘cafegoyg jBa7,

Ovbifold equivalente on Fhe level of Jacobi algebims

If W ~co \V/ then with H= E“dﬁ(WJW)(A’A) Thave ave C-linear

K also Frokeniun
H

Y ’Yv X
% \ ACG W — V
1] 3, x

End(Aw) =  Jw / Tv = BEnd(Av)

with Gw,®y a\gebm moyphisms, and ¥e & =1, such that

Kodw= Df(x)) Yoty = D{(x).

Here ¥, 15 a PWJEdOV Fnd(R) —> Endpg (A) =Jv.
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Example W =V (Bus) — Dc, *‘9(3, || = %d\ 2| =) Gw=<d>§®
V=Vl = gl gyl m=F 1l=)-d . {<§> dld
— T L? deven
Clearly &w)= 2-&lxl =2 = (1+§) = [-% - (v), “

ond Gyew =CGw-v = <d7 Then in fﬁ V)Mn }S wve howe

X
S W g >/ divar (x), dim¢ (¥) < O.
A X“(1-4)

where /A :xv({’j) & X = Aw ) Zlgﬂ where 3:-|€/7LC?(E[:1.,1L]

0\641‘\/\(5 1»] 1%, 60 where X ha decjv*ezw

X = Xr = R®& R{‘iJr%} l.&.@&pec {O,‘1+%k
- X (%gﬁr(wj\/)o :

/ bt (V). d eren
X>[Ah’hﬁ9 (V)l & odd.
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OYher ADE canen  (Fom Cavgueville-Ros Camacho—Runke) 13 and
Caque\/iHsz-\le\ez 15)

Recdll \/(An Fé) so Mot W = + 7(;, lef 1= 627[%, for
VV/—’ {l SE{O)..)H} Ab!%n,t

Tr )_7l:l
P = (o T (5=7%) @(O -~
Ty pre o

14S &
¢ hmf(Cfz9], WL -Wlx) )
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Then A= XeX = Nua Pes o ,2Y. And similanly 4o £, E
(m%u A-D cave, ﬂj ﬂovn Le‘fum;s P{A‘j , andk P[cl'j[l] = Ps\{a‘]). The
notion of A-moduley is now vm ove wmp//‘raled, and not well-undewtod.
An A-module shucture on E consish of a ﬁvmifj of monphisms armong
E and the Fay® E fov vaviows a € Zy , awording o
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