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Intertwining operators #Psl @ spectrum o PEIR 12 » v T
fiib X }517"’5: T % B (Takashi Yoshino )

X 2ewY &8, 2> m?iﬁ\»\“}w NFB e 3 X oY
Ao BB MIERE o AWKk B(X,Y)F%cb?,. PweX=Y o
WA ., BX) tE T, AeBO) Ew BeB(Y)izzd L 7. CeB(XY)
N, CA=BC &€& =385 C intertwines Aawd B r &5 5, ¥ = C
O, imjective T, dense range EFyo & 5 1T ox on 3 B3 Aws,. a
%uaﬁ-aﬁime_ transform of B ek » v 2z v, AL B T 2 O
A<B B> B A %3851 AeB i quasi- Simifay @
B> v 2 5, C N imvertible 17 2 B85 X A v B 13,
Simlar ©hH 3 t 72 >, similar B fFlﬂi n Pfl 0 spectrem o ¥ 1%
R @ guasi-similar IR {E A E o Bl o spectrem o BiE = > u T,
Y9 ¢ 0BRSSk ER N Fw S T L BN, Z zZ T2, ;,wtufw;n;n? ri
IE M % o Bl o spectral manifolds o R4k € B~ % o oW ¢ 0

T, Spectrum o ﬁ;‘li,’r iz 7 u 7, ff,{% T %,
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s 1. i

AeB(X) . a spectral cpevator b 3 v 2. A ¢ a4 T,
o(AlE(yX) C 0 for all Borel sets o %3 THE"Y & 3T > a spectral
measuve EC-) ™I ET3 B2 v 3. 2 =z, oty EAE
T o xpectresn % 2+ 7. z o spectral _opera{or.s o AR 12, Foias )_'3]
1= F 9 T WA E =l A3 decompo sable operators ~ & - fx it I
3. AeB(X) 1zt L 2,

0;('4) ={Réf; (Z-A)fl2)=0 for Some mnon- zero a.naiy-[g’d

W
-~
12
-

function f: D) > X} v 3
Drtvy={zeC;lz-21<c}l B3, o=@ 1 3GEL =, A
the Sing/e—v&fucd extension /smpertj 213> ¢« 72 2, AeBlX) % o,
2 closed set o c € 1=3¥ L T,

X, (0 ={ze X; (z-A) Fz)= = for Some andlytic
function £:C\ec > X} v L #E o ccc

et X (oy= UlX,(t); Tco and T boclosed 3 A, B A
X, (0) £ the speckval manifold of A € 23, Xy ()& Ao an (nvari-
ant Tinear manifeld W13 T v 2 0,C0o, 135 3 Xg“’ﬂ
CXA(o-Q 123 2 e Ny T un 3, x. X, (o) = XA(o-/\cr(An,

Xp(otA)) =X R X,(@)={o} 733 =z ¢ LAEE chn B,

Proeo.siHou. ([91) I§ X, (o) is closed, +then

°(AY.

c(AlX () ¢ o Vv oF
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A€BIX) N “ Dumgord’s closuve condition” & # 1= 3 & 13, 1% B
closed set o c C (= i L T, XA(o') &\ c/oseJ 1: % 83 v B, zZ o
B 1z B, A 13 the single - valued extension property & 15 » 2 © A
Yoo 42 wa. Aeb(X)aF EEPS % P Z & a spectral! marimad
space = Hh3 v 13 Ao a(Alz')yco(Alz) 1 3 {4 E-w T EE 5%
Blz'1z33 02 2'c 2 123852 & 3 Ae B(X) v\ decomposdble |
b3 td. oA o 14K o open covering {G,, G, -, Ga) w 3P LT,
A o spectral maximal spices o % {2, 2Z,, L, Za N R LT
X=z,+2z,+ - +z, A> T(Al7) C G; for every =12, m &

385 H .

g 2. ¥6L 4%
Lemmd. If CEBIXY ) inmdintwines AeB(X) and BeB(Y), then
C)(A () € Xp(d) for an arbitrary set o C C. In particaldr

cCX CXB (sdA)).

Proof. Tt xe Xy(7), then xe X, (T) for some closed set T co
and (2-4)f(z) = X for some analytic Mciian F: O\t - X, BSince
Cx=Cl(z-A)f(z) =(2-B)CH2) and sma.v Cfmr: CNT >Y i analytic,
Cre X, (v) € Xp(o) and hemee CX,(0) C X (). And the rest

follows by XA(au)):X.
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Theorem 1. ( Radjavi- Kosenthat [53) TIf Ce BIX,Y) (ntertwines
Spectral operators AeB(X) and Be B(Y) with spectratl medsures E(-)
and F(.) ruped—iue/#, then C intertwines E(9) and F(&) for every

Boxel! set o .

Broof. Simce X(o) = E@X and X(5)= F(OY for every closed
set 0 CcC by [1,; Theorem 41, CKE X < F(f)Yr by Lemmds and henca
Fto)C E(o)=CE(0) and F(C\T)CE(e) =0 because Ha)CE(r)x = CHNZ
for all 1eX and f(f\«r)CE(o)YC HENT)HOY = F([e\r]1 ne)Y = F@Y=1{e},
By regularitqy of E(.) and F(.), F(a)CE(o-)=CE(¢r) And RC\v)éE(r)zo
for eveny Borel set 0. And hence F(o)C = Fo)C [ Ete)+ E(C\T) ]

= H(o)CE(o) + F(OCE(E\G) = F(o) C E(s) = C E(a),

Theorem 2. (Rosenblum [61) Iy CeB(X,Y ) (ntertwines AeB(X)

and BeB(Y) and if o(AVno(B)=@, then ( =o0.

Progf. Simea CX cXB(om)=xewmnda>>=,g(¢)={°3 by

Lemma, C.X:{",’ and hence C=0,.

Theorem 3. (Fong [#3, Stamptli [7], Willjams (21 ) It

CéB(Y,Y) intertwines AeB(X) and BeB(Y) and has dense range

— Y —
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and i B satisfies the Dumford’s closure condition, then o(B) Ca(A).

Prugf. Since O'P°(B)=¢ and since X~B(¢(A)) is closed (,-1 the
assumption Y = C—')—Z—CXBIG‘M)) cY b’ Lemma and hence

Y = X, (o). Therefore 0(8) = 0(BlYy) = o(B|X (a1an)) C a'lA)VO‘;(B)

= o(A) by Proposition .

Theorem 4. (Fialkow [21) If CeBX,Y) intertwines AeBX)

and Be B(Y) awnd is injective and if A is decomposible , then

glA) Cc 6(B).

Proof. 1f 14 0(B), then there erists an open ball D)

such that Dpia) a 6(B) =@, and then C(X,(D@) € X (D)

=XB(Drfl\n0’(E))= XB(¢)={0} by Lemma and hence XA (D (A))

= X, (D) n o) ={0} because C is injective. If Duta)n o(A># &,

then there exists L' such that o<r'<r and D () na(A) # @.
Since Dp ) and €\ Dy are open covering of o(A) and since A
is decomposable by the assumption, A satisfies the Dunford’s
closure condition and X=XA(DE(1))+ XA(C \m)

C Xp(Dp)) + X, (C\Dy) € X (see £91),  And since 6(A|X,(€\Dyw)

CLENDLI A (A = s(MN D) & (A) by Eroposition

- §
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Xp(C\Dy) # X and hence X, (D.(n) # o}t This contradicts with

X, (D) =1o}. Therefore D (2) n0(A) =@ and A& o(A).

Remark. In the above proof, the decomposability of A (s only
used to show that X (0)={o0} implies o na(a)=@. If CeBXY)
intertwines A€ B(X) and Be B(Y) and (s tnjective, then (M C G (B)
and 6, °(A) C G°(B), where G, (4) denstes the point Spectram of A.
Because f A& 0p(B) and if (A-A)Xx=0, then © =C(A-4)72=0Q1-B)Cx
and C2=0 and henc; =0 because C s injective. Therefore A& dy(A)
If A1&G,°(B) and if (Z-AXf(2)=0 for some amdlytic function f.'Dr!m-i'X,
then 0= Clz-A)Fz)=(z-8)CHE) and Cf@) ;D Q)>Y is analytic.
Hence C£(0)=0 by the asswumption and £()=0 because (' s injective,

Therefore A& dr" (A).
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