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An induction for bimodules arising from
subfactors
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1 An induction for a bimodule

EE 1.1 Type II; factor N, P @ bimodule yXp & N-P cyclic 2D fll bounded
7% vector £ € X DT (yXp,€) (BLF. pointed bimodule &MEXR) &, completely
positive (CP)-map ¢ : N - P T1®41€ N ®,; P % bounded vector &L THDO®H
DI, Stinespring dilation theorem IZX D, bimodule @ conjugatetion % CP-map
@ adjoint operation & compatible {2725 X D IZ—xf—* i L T3,

(MHQ7€) — ¢:M-Q

3. I
(@HM,§) «— ¢": Q- M

ZZT. £ € X M N-P cyclic £1d. vector ¢ IZHHINS N, P ZEFHZ®, BRIV
FZEf] X ONETHRMBELIEDD NP, X K—BTHIETHB, e X
23wl bounded vector (AR, BliZ bounded £#<L) THB&iE. H2 C; > 0 AF
EL T, EED ne N,pe PITHLU. [né| < Cellnllz, €]l < Cellplle ASRDILDZ
ETH5,



UTTEBIXDEEEZBRRZN, ZORNICEFNOER LB S/ 28138
T3,

%Y. Longo & Rehren A% nets of subfactor ® endomorphism %k ¥\ factor
@ endomorphism ICERTBHEERR L=, #IZ Xu IX conformal inclusion 7
54U % subfactor ICENZEIGL, RIKEWHFIZFE LD, %< OHFEEN
endomorphism DERICELZIEZ LD ok. FDHER a-induction &&4AF
V¥ 547z, Bockenhauer, Evans, Kawahigashi I&. o-induction IZ8 W THREKZ DI,
lendmorphism D727 finite system %% braiding 2H o TWB I ETH B LiERL
2o T 51 Izumi I3 system Ti372< T, f8& D endomorphism (2% L T half braiding
EWSHEZHEAL, Longo-Rehren subfactor IZDWTid, &% endomorphism 7%
REVWRIZERHEKS Z & &, £D endomorphism A% half braiding 2§D Z & 2%,
DE+FOBRICHDELERAL K,

EZAT, 742/ ARVBRIATLIL I RAEENTHT, BRI R
DRRTHD, HBTERALCIIRILBZEZELZSNBNTHASH ? Masuda 17k
0. Longo-Rehren inclusion (type III subfactor O#AIE) &. Ocneanu IZ& D EH
SN /= asymptotic inclusion (type II; subfactor D#RE) EEBMICA CHDTH
BZTENASNTWVWS., Xk categorical IZid ( type III factor @ endomorphism @
729 system , intertwiner spaces ) & ( type II; subfactor 254 U % bimodule @
system , intertwiner spaces ) IZENNIIHEL TV B, BHITIRR/ZX 512, pointed
bimodule & CP-map E—x—IZ® LT3 Z &%2E 2 NIE, T B subfactor D
CP-map Z K EZEVWER®D CP-map ITIERT 2HEIIR VD), EWSEENBRIZBZ
5. EHE,. Jones ® Popa ZIEDETEHEZ DMEREN O I EITEM B ERITT
Efz, THIIHNTE—DODEANUTOEETH 5.,

ZDEEDRA > M, G ETO I H factor D endomorphism DEE: Tid (Izumi
® Longo-Rheren &WSHED inclusion IZBT 2R ZHRNWT) +a&HF0H 2L
ATWEMN, ZZTid, CP-map MEETE 30OV ETREBEEEZID T EITHKR
DL TWEHTHSD. X7z a-induction IZEATOEED 3 = 1 IZHZD, Izumi D
HRIT 2 3NEBMNS, I5IT. FIHD I B subfactor @ automorphism D
ERICETZEED 1 © 2 ICEEND. fiiCid. CP-map DEFRREBEHMNRRD
EDIERHMNREL THSBHR B, endomorphism % automorphism DIEEMRIEDRE
LB —RNTH B,

¥ 1.2 NCc M,PCc Q % AR Jones index b D type II, subfactor £ 5,
~Xp ZHMR indez ((vXp] < 0) ZHD bimodule £ 5. LATFOEBIIFETH 3.

1. AR indez 2D bimodule yYo WFEL T, TNIE N fER &A P EAN
compatible IZ/5B L 31T X % subspace (X CY) ELTEATBD, LUTFDSEK
HHWMZLTWD, DED, subfactor D Jones indez & bimodule DA RITAH
LW, ie,

[M:N]=[Q: P] < o0, dimyX = dimyY < oo.
(ZDZDDERANSHRITDO—H dimXp = dimYy bEIND. ) ¥z N-P

cyclic T bounded 7% vector ¢ € X MEEL., ThEHDALER X - Y
EoTY HORAAEDDE neY &EBL &, neY & M-Q cyclic ™D
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bounded TH B, T HITNT (vXp,&), (MYo,n) KBTS CP-map ZEHE
NP NoPyYy:M—-QLTHE,

Yin=2¢, ¥’|lp=9¢"
MDD,
2. B indez 2D bimodule ;Yo MFHEL T, Bimodule DFIE

T:NX ®p Qg ~ NM Qu Yo,

o: MM N Xp~ MY ®qQp
MERIALE, E5IT N-P cyclic ™D bounded 75 € € X &, neY NEEL.

T€®p1)=1QuMn,

c(l1®nE) =n®q1
BT,

3. Bimodule D[FEY
0:NMQOnXp=2NX®pQp

MIRODILE, LFZEHZT, £9. N-P cyclic ™D bounded 73 vector £ € X
BEEL, o(1@n&) =¢®p1 Z2H 72T, EL T, bimodule ® homomorphism
s € HOIII(MM N MM,MMM),t € HOIII(QQ Rp QQ,QQQ) & © Xt LT
TSR EALEH ( braiding fusion equation EHWVD ) MRV ILD,
(e NM ®n Xp [ s RN

(1@~ ¢)(s" ®x 1x)(¢) = (¢7" ®p 1)(1x ® t")(().

&2, 3 BREDBORBEITVINABIEHTES, DFED. RV BMeEeX 1
cyclic 72D T, D cyclic X7 MVICBEMRA D ZEHARET, £595&, XAF—
A M “Y4EED N-P cyclic D bounded 7% vector £ € X IZx L T” LS 5d
BICEEMASND,

Definition 1.3 X7 (yXp,&), (MYg,&) MEDEEDOSRME 1 X 2 ZHWEL TH
5LE
(vXPp,€) C (MYq,8)

&<,



2 An extension of an inclusion of bimodules

i X DB TIE (vXp, &) C (MYo,n) M 5HFEL T Jones basic construction: N C
McM,PCQC@ DL RB LI (NXp,g) C (MYQ,T[) C (MIZQ“V)
ZHAL L 72\, a-induction % half braiding 2/ V) /= induction T, —#ic, —E¥
D induction I TEZM, ENERVIEBEL T tower ZEBZ EIZTERWN, &5
2, BTED & 51T pointed bimodule ##E£ L. pointed bimodule @ inclusion % &
#I L, LITOAET tower ZHRTE 5,

®:Y - X ZEADEME compatible BEZHE. {m;},{n} 2FhEh
N Cc M,P C Q @ Pimsner-Popa basis £8<. €L T, (4,2q,,v) EZTNTH

M1ZQl = M1M®NX ®p QQU

v:i=[Q: P2y m; ®n ®(minni) ®p
7k
ERBITNEEL W, EHD M,Q, EHENHIE, e, f ZENTN NCM,PCQ
® Jones projection &U. Ey : M — N,Fp : Q = P % trace ZffD conditional
expectation &9 5 &,

(aeb) -z @n A®p Y- (pfq) = a€n(bz) ®N A ®p Fp(yp)g,
(TONM®rY|2@®N X ®pw)z = (En(2"z)MFp(yw*) | A2)x.

B~V RZEE Y DX

uM¥g 31— [Q: PI™?S " m; @y ®(minmi) ®p iy € u,Zq,
ik

WWEHDT ZIZ norm ZHROEDICHEHDIATFI TS,



