37

obooooopDoon 12590 20020 37-41

AB & BA DA ST DNT
B REE (WKENKI), 78 E FERREEFARRSE)
Banach Z5f X LB RBEFIEAFE A, B G:jc LT
(*) o(AB) — {0} = o(BA) - {0}
THHILIRBELALNTS. Bl Aluthge B#72 XD = & T 0(AB) = 0(BA)
THIZOWTIE, RO Z LA 5.

Lo TSI L.
EE 1L ABbLO0Eo(A) DEE 0€0,(A)Noa(A) &> TVIIE

o0(AB) = o(BA).

ZIZTHE () IZ2WTDZE BEEEOHEEZENTS. BOFEIZ>OERED
n-tuples A = (A1, ..., As), B = (Bi, ..., B) {Z% LC AB = (4 By, ..., A.B,), BA =

(BiAy, ., Bady) £35< & %
(?) o(AB) - {0} = o(BA) - {0}.

£, ZHODEAFED n-tuples A = (Ay,...,A4,),B=(By,....,B,) LT, =D
pair 23 criss-cross commute Thd i
AinAj = AjBkAi and BiAkBj = BjAkBi (VZ,],,C € {1, ...,n})

DEEZEED. ZNT, KOBEIRKY SID.

EHE2 (F BE). ZHo0EAFED n-tuples A = (Ay, ..., 4,),B = (By, ..., By)
(Zxf LT, T pair 2% criss-cross commute Ta#hiuid

o(AB) — {0} = o(BA) - {0}



ThHsb. ZZTo(T) iX n-tuple T = (T, ..., T,) @ Taylor spectrum Tdh 5.

Z OBBEIXERMIZIX V. Wrobel 25 1986 45D Math. Ann. TOFRILTODE
AR D n-tuples A = (4, ...,A),B = (By,..., B,) IZ2WT AB & BA X3¢ b7
#72 n-tuples THHELWVWIHIERHETRILEREZRLTWA.

ZLT, F RBELLEORKED 92 £IZHT, R. Harte B3V 5 572 joint spectrum
R LTWS. ZELTESOHES (1] TEhTWS.

n=20LENDFE BREEDERDIH :

EE2' (F EH) . ZOOEAED tuples A = (41, 4;), B = (By, By) It L
T, Z® pair A3 criss-cross commute THiLi¥

o(AB) — {0} = o(BA) - {0}
Th5.
BB : (21,22) # (0,0) IR LT
(21,22) € 0(AB) <= (21, 2,) € o(BA)
ERYT. TZTaz=1,2=0FkiXx1 LREL TV,
(1) 0 —H % HoH 2 H — 0,

72721
{ (51(17) = —(A232 - 22).’11 & (A1Bl - l)IL'

do(z®y) = (A1B1 — 1)z + (A2B2 — 22)y.
criss-cross commute & §; DFE—R5TD — £V, 6,(6,(x)) =03 5.

(2) 0—>’HLI+’HEB’HL2>'H—>0,

=2 L
{ 61(3}') = —(BgAz - Zz).’L’ (3] (BIAI - 1)$

62(1‘ & y) = (BlAl - 1).’L' + (BgAz - z2)y.
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(1) : exact = (2) : exact
Y.

(Z) (51(.’17) =0 &'9_6 i.e., —(B2A2 - Zg).'L' = (BlAl - 1).’1) =0.

Al(BlAl - 1)$ = (AlBl - 1)A1x =0

ﬁé")‘( —Al(B2A2 — ZQ).’L‘ = —(A1B2A2 - ZQAl)ZII = —(Ang - ZQ)Alx = 0,
Lo T Az € ker(d,) = {0} £»T Az =0 and B1A4; ==z.
%> T ker(8') = {0}

(it) T @ y € ker(6?) L5 e, (B14; — 1)z + (B2Az — 22)y = 0.
DL X '

(AlBl — 1)A1.’IJ + (A2B2 - 22)A1y =0

& ) ’ A1$ (&) Aly € ker(62). ZZT ker(62) = 1m(61) ]

JueH N Al.'E = —(A2B2 - 22)11, and Aly = (AlBl — l)u

v=Biu—y £BI. ZDLZi
—(BQAz - Zg)'v = —(B2A2 - Zz)Blu + (BzA2 - Zz):lj

= —By(A2B; — 22)u — (B1A; — 1)z = BjA1z — BjAiz +z ==z

(BlAl - 1)’0 = (BlA1 - 1)31?1, - (BlAl — l)y
= Bl(AlBl — l)u - BlAly <+ y =Y.
LoT z@yeim(é).

(i43) im(8y) =H THBHDOTVz € H TR LTIz € H (4,5 =1,2) ;
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{ AliL' = (A131 - 1)(1)% + (Asz - 22)37%

AQIL' = (AlBl — 1).’13% + (AgB2 - 2,'2).’17%.
£ZT
{ Y1 = —z + Bz} + Byx?
Y2 = —z + B1z} + Box?
EBL.
(B1A;1 — D)y + (B2Az — 22)y,
= —(BIAI - 1)$ + (BlAl - l)Bl.’Bi + (BlAl - 1)3227%
—(BgAz - 22)27 + (B2A2 - Z2)BI$; + (BgAg - 22)323:% .
= —(BlAl ad 1)(17 + B1 ((A1B1 - 1)1:{ + (AzB2 - Zz)zé)
—(BzAz - 1)(17 + 32 ((AlBl - 1).’13% + (Ang - ‘Zz)z'g)
= —'(BlAl - 1)$ + BlAl.'lI - (BgAz - Z2)$ + B2A2.’L'
= (1+ 2z9)z.

2=00r1 THDIDT1+2#0 LT im(?) = H.
(2), (1), (i58) IZ XY (2) iX exact. Lo T
o(AB) — {0} = o(BA) — {0}
I,
1] TRESLRBIBEITOVT, KOLIRBEENRD 5.

EHE3. A=(A,...,A),B=(By,..,B,) : crisscross commuting. If A is normal,
then 0(AB) = o(BA).

EHE4. A=(A,...,4,),B=(By,...,By): criss-cross commuting. If there exist
ay, ..., an such that 3" a;A; is invertible, then 6(AB) = ¢(BA).
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