Cowbinatoral cuaractenzako. of fasion Ca*cgoacs
(Er(au\gew) No v |I 20|l>
loy H@w\fyk PLebler  URC

U3 d Aq 21 (2009) 3714
23 Q. Top 2 (20l1) 233

lvdro dluckom :

Ug(se):  qe, qT#1 ¥pen
U7 (_S-@Z) = Q{ lE)FI Kuu_\g/ﬁfefa"l\’mﬂ

re lohog: KK =| = K'K
KEK = qu
KFK = q—ZF

K-

EFY = -

LEF] q9—q"'

Slackwe:  AE = IQE + EBK cE=0 Ce=-EK"

AF = K'eF + Fo | eF=0  SF=-KF

NK = KOK ek = | Sk =K

A= KK e = | A'= Kk
Uglseyts Ve, €68113 w=0/12, im Ve, = ¥

bosis A Vo, -, Vi3:
KVP = E?“‘ZPVP
Ev = ELn-pr\Jvpy



Othar point of view [ Faddeev, "llesl/\eJrchh:\qlTaLclﬁa]a»\ |39O:[

SLo(@) = oy | 190¢2 Hirelubing)
redokos: o) quadabic RTT=TTR'
— 1
0 =2, (YT -THTRY, Rz( g >
, 1
b) .IV\I/\OMOC\(&AQ_M "qc(eJr =" !

Gelet
Relokonslio: 06t Ma=| o Msutz)
2
Q: C adoaonds monoidad —> T J/LH

f’:Ual(aa)M  Midler 200\]
here: €= Qmulk—) fusion

2. Fusion Categpies

Def: T wmubh-fusion:
Ouﬂrouommis moweidal
e oclolitve L\r\as LHate \oifFFO(lMGl'S '@'5
K-Linear | K= Ev (1)
fintely split Semisiiple (splid: Ewd(X) £k Hor Xsm,:la)
€ essoally Small, K fedd; How (XY) Lo ¥ XYelel.
= € cbeliaw
€ Asion:
AL Simple




Exawple: 1) G fute growp: grall is Rusiow
2) ¢ = SLy fusia, La{agmry
p= 3,L1(S‘,_--
)SHF‘; | (Pdw}k\re Yp-1tt, voot o (Amb)
" & :
Cp = czuoka)« of Ug (5€2) KIbg woddles
modulo negligible wmocphisms
NP(‘C_éeu\'\a‘k\)eS O‘é S\L,Iolé oéjec\s: L\/JBJGI' JQZO)___"P—?.]

Prop:  H Hona a|q¢L>ra over K
The -€or3¢+\£ul “émdor Ule('( —>Vecﬁ( IS L(-[jmarJ <Ca,-\'|'|4‘g,‘|)

exact Oamdl Shroug momoidel, ie. U(Xx®y) = Uxiau\/l UL E K.

Thwe [‘.De\ia\,lej - EHv\gma— OS‘\‘!\'LL‘\&
f? does uot adumit Oy - Livaar l-(’a?rln'ﬂnll exXack
Omel, SJNM Womoid.al functor U ‘ép—‘ \/ed—c_

Q_> ¥rolo s ‘"Per‘ro\,l df\,\,,&,\s?h\s

L Reowstuckon:

Tom: [ Mayash | Hai ]
1d mu\‘n‘-‘@«s\‘m,l \,\/——— @\/\i Stmedl| T})roje_cl\'m a,gl,\g_rc:‘ro(‘

JeT

The igl,g Comonical functor
W€ —>\/'ecf\'K , X HOLHL\?,<\/®X>

'8 K—Zjl/u_ar, Lothtul omd eXact.



Thie (Classl‘cat)
H= (ed(Zw)=® (LD\O*‘E? GV
€T S
CoassoGotve (oUmtal COaLSa,Lsra over K
fwte—dimensional  Split (0S¢ WSimple
2 M g Keliwae addidve Cates ofes

©: Monoidal Shuchoe ¢

Thn:  The Lovg Camouical functor @ €—>Veck,
TS )(_a)(-, OF&X—W\O\A@T&M
Whas SQPaJ‘aMe Frohavus ghuchoe
R= Euo{(\/}) 1S Tudex -owe '\?v'oké,viug/ Ommutatve
H= Coewd (2 0}
15 WHA
Ht;RI He = R (owwmutatoe base a|3eLraS
e~ M as U-Linwar addikve mowoidel Ccdtjoies

[Hayash Hat, Ostik] shord Ctmomical Lcdoc"
oy emodal
Remarde \6 —_— RUMP\ "4
& \L
/7
» [Oug LLaovaCal ! Ve'd—K
coend ()

Thiat Catbved® L Twma,
\_/
e
g /_\_WHA = (otud (M) 15010 (phisin

: Moed=) = A 1S Omorphisi. Provided

€ is k-Liwar | abelig.
(00 is U-Lingar, Seattbal | exact

Cat | Ve ok D%



_S—_

4. Charactestasn, 0 H= (oed (€,0)

Lox mowoidal ghuchoe:

Wy, © OX®WY —— WXxeY) N
Yo N I n E
Hon(@08X) How(V8Y) .. (0 U (xe)) ~
N
N

£ £y, —\ X, -V, = Vi®Y, e Oy, (f®g) =0 ualess 2=

t1 1

Source +ara et Coh?os\\\'b\.

Dl € ulk-fusin, , Mele| wouoidal g,ew.ra"|'0r
e, VjeT ImeNy: M®" 2 Vi@ (Sowe:Ha?Lg)
The diwasio graph G of @ M) hag
Verbes:  §°:= T
edges j=L 'G;, = basis of M= Houw(V; Ve®M)

Wotakson: &sm = ’PGL'”A.S‘ of WL\_ w20 in ?

SN N,
KR/ R_JJR _/
o I 2 --- P2

EKO..INIE\Q'. EP Lt M=V| : =



—(—

Thw: The patia a\ﬂd:(a Hg1:=k(%xg) s a Graded alqebra
HT%
_ e
HE = © Wg™Y e (kg™)
M=0
W

[P| ﬂjh,.
It e Split (osemisimple WBA Wity o?era%ms

plTplgl®T0) = 8 ey P98 3

MYy = 2 Tl
I,J&I
ATrlgdn) = 2 Telr] @ Trlq],
retg

E(Trlgd) = &
qeverated by HTg) 0 H T,
Swgle (omodules: kG, w20 @La:;q@,{qmm
moncidal Studwe:  Kgr@KkEL = kg™t < L<13E<§ kg

Pq it SGY=T(q)
}FW (peq) = 0 oke

Ky" ket

Thw: € mulh—fusion, H= oand (€,0)
1) There is & Umigke howowmorphishn 0¥ algebras T:HIET—H
such Mot
(L) = D"MS]&
T (Lpled) = Trlqly
2) T is a sujedyon of WRAs.

—> _H,Le 'Pa-”,\ a|ﬁ€l3ra k(gxg> C,Q\/CLFOLS +L\Q ®":Pr06(M_U|'

in fusion Cq+@30n‘es
— £ e (On Coh,‘f)\,(“\'a V\QFT\'JL\)( l/\ava l«)O\zL.'



—_ )

Tb_e\ﬂ. | mml{\'—‘(&tsim, M mowoidal Wra"forj % dimasion 9FOPLv
E® < Bad (M®") g(ewzmﬁ\g set-

Coe k. of L(£W),
LD CEW
w /

HT4ES = H4]
/Z ["\h’l} E"w\?h] ‘C P 4y G

Rey!
€% — g Tlade Tl e, B
Exaugle: Pl%sirllP\IErzlel\? v R Plab alg], )
: _ el T Gt — _el 3N
Witk 'RLNHI\-))GJ'HJ) g J[T ) R(]i"f‘i)tﬂ’f\ﬂ Ci+n
_ el BN _ el
R Gig) Lg13) S [0 ) ’R(mq)m-u) B
-3 —
(Jmﬁz Lutmz S ) R ofac 9

The:  HEg] —HKE]
l T {Lactoes "n\fOLdLJ
%

T
= H= Loem(ﬂflw)

L oMo — Lo(}"l@)\'“> is H Y‘g,E]—Cohl«Lar W H- linear




— 8 —

Exavple: €p, P Lprge: m wM®) & lu] Ky e |ua e
o) Vo V,
I V, V,
2 Vo®V; VA1V
3 W, @ V3 2V ® V3,
4 2o ® 2V @y Wea® 2V, ®\Vy

TD;L\(': H \/\JBA geH is Call edl O]I'G\AP—L'LLQ i

0 4P R-%
SN

Thw:  KerT™ = (I-g ‘ 9 growp-Like Owd T(2)=1 )

o H =
Sasgle: €2 T, MR/ ey

| — z oA *LKMD Ling|eeste], — REH] Lig-13) Lan &},
1,2€%°
RTA

i

Yao+\¢|f.€“| Ll + Y—ZY_\N 3\ Le-12] >

O(OZO(P-Q: |
Lyi=g W oy=le, PR

M E"“? IAMLH—#M?O»\ ankeaoq CTS gfu?vd&:\- +o V(AH -@or &
WA R Hm/ﬁrem s A reluk

On | e S B)
%'- O(ihn@v\Simq grqPL\ o C w.eh. G (MG\OYOLM 9«6'«&%&0!‘ M
relakos A: qewsralited  "RTT=TTR" endorce BEnd (La(m®=))  eq. ()
ve lakims R gensa teod qolet — | I’ Cowpare. differt w |, eg. (2),



