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C*- B E®D Schur Bl7 a2 J )V A

HERFHEFE G B (Takashi ITOH)

1. Lol

A, B % operator space &3 5, Operator space DIUEH T >V Vi
A® B IZAB/ VAT, BU operator space (& 51I. operator space
cross norm [2] ) X% ALV ERTEER, RD3I DD/ VAN D 5,

M,(A® B) 3 z {Zxf L,

Spacial operator norm

lzllv =sup{l| < F®g,z > || |f € M,(A"),9 € My(B*),p,q € N}

Haagerup norm
lz]lx = mf{||allljp]| |z = e ©b,a € M, (A),b € My (B),p € N}

Projective operator norm
lzl|A = inf{|lall]lallIBIIB]l |z = ala @ b)B,a € M, pg, 0 € M,y(A),b €
My(B), € Mygn,p,q €N}

Z T,
a®@b=1[3}_ au® bk]'] € M, (A® B),
a®b= [aij ® bkl]ikUl € Mpxq(A ® B).

| |lv &, C* B spacial tensor FE® operator space “DILFRT H
Bo | |l la @BSbNA-EAIE, [4] 28T 5 module map & DK
E. 2] KB AHENSHBETES» S Lz, LA L, [5] @ intro-
duction IZEFEPN TS L H I, 8 0 FEMRPIT T, completely bounded
map & completely positive map DHY T\ ZBWT, WL OPDIZET
frustration 2¥® o 77,

ZZTiX, #O frustration 5RET AT L. TAFOHAH S Schur
RO cross norm A%, BAHRS Z L ZFHHT 5,



2. TERERMLE TV IVIE

AB % C*-®RE&$ %, Lance [12) ICX o TEASN/Z A 2°6 B* ~
? completely positive map ¢ € CP(A, B*) 13,

Pn : Mn(A) — Mn(B*)v [a'ij] _ [(,0((1”)]

A, FEED n T positivemap TH B L Zx W9, ZMN% copmletely bounded
map (sup ||¢n]| < o) ¥ T. Lance DEA L7 M,(B*) DEH% BT
e, A D6 B* ~® completely bounded map &K CB(A, B*) I3,
CB(A,B*)={0} L %zoTLZ 3, ‘

Wittstock[14], Paulsen[13], Haagerup[7], Huruya[9] D A 2»5 B ™~
# completely bounded map ® completely positive RIS & &
IR % 7 7o |

iz, dbAA M, (B*) OHBOMAFITERT 5D TH B2, Lance
DEFIZ. M,(B*) = M(B)* Tho7zo Blb. M,(B*) 3 [fi] \<xtL
T,

()

T

[fij] : Mp(B) — C, [z;] — Z fz’j(’mij).

% 7- [10] c.£.([2, [8]) Tl
0 n
[l : M(B) — €[] — 3. * filar)

t,7=1
ZLT [5] [2] s
(E,R,B,P)

[fij] : B — M,(C), z+— [fz](m)]
t%% Lf:o

Banach space O —#%5 T. Banach space X, Y IZB8WT, X 226 Y*
~® bounded map £ B(X,Y*) iZ. X ®Y IZ projective cross norm

llzlly = {>_ lladllllbill le =) a; @ :}
=1 =1

ZANIZL DD dual EEEAE (le. B(X,Y") = (X ®,Y)) Tholk?)

-
N

10
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(I) T 8D 0 1AL @, M, (A) — My (B*) 75 —BEERE ¢
4K TB(A, B*) 1. Tracially bounded norm

N i

na:utb—-{zn MBS =57 3 aif’ @87}
k=1 ij=1

AN ARQ,, B @ dual E[EE (ie. TB(A, B*) = (A Qy B)*) T
bHbo

#LT, (REBP) T, FE®D n i L ¢, : M,(4) — M,(B")

. —BEICER % ¢ &8 CB(A, B*) iZ. projective operator norm || |[A
75:)\1’1,7’ A®x B D dual i 1@72%7;\/‘ (i.,e. CB(A,B*) = (A ®a
B)*) : | '
xJ(L%:\ Haagerup norm || || IZ2WTRTAS &,

[fi5] : Ma(B) —~+Mn(@) [2:] '—-*Z[fu Tr;)]

k=1
Y M.(B*) > [fi;] EFELI2LE, —HAHF% h-completely bounded
map h — CB(A4, B*) #'. A®,B @ dual LAAEII%E 5T, (Le. h—
CB(A,B*) = (A®, B)") o

2F0., M (B*)3[fy] I/ VLAZEATLHILIT, T//M‘ A®B
FIZZ TR VAR, EREINIDITTH S,

2. Schur # 7 0 X/ )V L

TR %A VT oaFREE L LT, *-vector space X 25, n X m
A% T =475 a WL |

M, (X)Ta C M, (X)*

LI BB REOM M,(X)T C Mpy(X)se WCEoTHEESR n T Mp(X)sa
PIEFEAHF SN TWwWA L &, X % matrix ordered space LI5S [3]o
C*-8B A 75 C*3 B ® dual B* ~® completely positive map iZ
LTiE. (L) OFEPIERF#EEEL L TEYTH Y. completely bounded
rmpﬁﬂtfd\(&RBP)@%%ﬁ\ﬁ%?%ék&&éﬂTWéo%
. (ER,B,P) o, JEF#EICHWVTH, Lance IZ X % completely
pos1t1ve map NDEKRELEZ 'C\/Vf,c\/‘ LV ROFER [11] 2°H 56

TH 1 X % matrix ordered space £ 3 5. M, (X*) 3 [fi;] 1%
LT, UTD52iF, FMETH 5,
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(1) X — M,(C) : 2 [f;;(z)] 1E. completely positive,

(2) Mo (X) — M,(C) : [z;;] — [fi;(z4;)] 1. positives

() Mp(X) — M,(C) : [z;;] — [fi;(zi;)] &, completely posi-
tiveo

(4) Mp(X) — C: [z] — X fi;(zi) 1. positiveo

(5) My(X) — C: [z;;] — 3 fij(zi;) 1Z. completely positiveo

(2) £ (4) 2A5E C-R BITHLT, M, (B*)3[fy] ®
(I2) |
- fy]: Ma(B) — M (C), [z5] — [fij(zi;)]
LREFELIZODIIN LT (L) DIEF#EE (completelty positivity) i3,
EbLBRWI Ehbirb, #Z T, operator space B iZxfLTH (I2) %
[fij] € Ma(B*) WWHAL (ie. ||[flll = sup{[fij(z:p)] Izi]ll < 1})s
EED n XL ¢, : M,(A) — M,(B*) »*. —HIZHER% ¢ % Schur
bounded maps SB(A, B*) &R T &12¢ 5,
Dk X, operatorspace A, B DT VIV AQB FIZH L\ norm
(Schur operator norm LIER) || ||, 25, EHETE 5,

EF 2 M, (A® B) > z IZxt L,
lzlls = inf{l[e/l[[allIBIIA |z = a(c @ b)8,a € M, 0 € M,(A),b €
M,(B),8 € M, .,p € N}

:«:’C‘\ aQ® b= [(Lz’j ®bz‘j] € MP(A®B)
CDLE, RO ENFHFLNE,

EH 3 A, B % operator space £ 5, A® B ¥, Schur opera-
tor norm || || T projectivity % % 2 operator space i2% ¥) . SB(A, B*)
LABTH S, (ie. SB(A,B*) = (A®,B)")

Z LT, o/ VAL DORERIE,
A® B3 zltxL lzl|A < llwlls < =l

THY,

EH 4 AB%C-REToo || flw & || |l 2° A® B LRfA
THLIZODLETDFERMI. A $7213. B 7 subhomogeneous (B
RBDORITT, TXRCHR) 22 THb,
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