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Abstract We consider the local spectral properties for the upper triangular oper-
ator matrix Mc = (4 5) € L(X @), where A € L(X), B € L(Y), C € L(Y, X)
and X,Y are infinite-dimensional complex Banach spaces. Firstly we investigate the
single-valued extension property for Mo by considering the set S(T) ={A e C: T
does not have the single-valued extension property at A}. By means of vector val-
ued analytic functions and analytic kernels, we obtain the characterization of S(M¢)
and in particular we develop some conditions on A and B under which the equality
S(M¢) = S(A)US(B) holds for arbitrary C. Further, we show that for certain opera-
tor C' the equality S(M¢c) = S(A) US(B) holds for arbitrary A, B. Also, we give some
examples to illustrate our results. At the end, we apply the obtained results to spectral
perturbation and local spectral perturbation for upper triangular operator matrices,
obtain conditions for which equalities o(M¢) = o(A) Ua(B) and opr. (2 B 0) = oa(x)
hold true, and give a characterization for the local spectral subspaces of M.

Keywords operator matrix; local spectrum; the single-valued extension property;
analytic function; perturbation
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T REESTERY . W B N, TR RO — N LAY, B
BOSER T —EEMHIL. MR AR, AU T A S i i, 38 0] AZ]
REMRERAS L, B M BRI S SE. S JLHAER, 22410 Hilbert 4% [W]_FIEM ST Ty
FPHES H] T Banach %26 b, HArLl Dunford #3517 B F k34, ZJ5 Colojoari, Foias,
Lange, FAT8, 4RSS ANBIEX — T W TRZ TR, SR T g i —10 32,
Bl R r iy 115 21 R e AT e B 7E R TR A B, B AR T ek R
fHIE, 4 Cauchy BV EHE ., Liouville iE#f, Taylor B, HFFEHT-1E 5 MY R LR, 1w
SR, VL2 R R R B A T T RS A 2 A TR AT, B3 TR SR A 2 g5k, [
I, XA — ) T R RS A 5T, 8 R e i — 1 T AR R

B2 R g —2EER 000, IR FRipE. 1% T /& Hilbert Z3[H] H
T RBYEST, AR H RIAMERTIAS Hilbert 2306 Hy f Hy W EF, B) H = H, & H,, N
T WILIGMER 2 x 2 SMRbT T

T Ti
( To1 Too ), (L.1)
Her Ty & H; 3] Hy WAEREHIT, i) = 1,2. 4 Hy &2 H (AT, N Toy = 0, i
T Mg —4 L= A5
Ty Tio
( 0 T ) (1.2)

R, BF5E T BB (L N B SR A T S A BRI & 17 XA BRI T 2
FRAEZA LS (A FEFERY Jordan Z3FEEE, ‘BRI T Hilbert 73 [ IERLST T35 AL,
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JERX K &M Banach Z3[H] EAIELFRIE. P TRERRERER T A LRERE L2 A,
WEAERRYN AT B ZHHRTREHIE. RS DLR kBT RN 4. 4]
mn, HICTFYE Hamilton 2485 A TCI54E Hamilton 39, MR RESH 1) Dirac 5514
K Krein 23 [A] R FREXS PR ER A 7 SRR R E 2L R, SRR REBF R A (A
W S, AR bR X
EHT, E RS BB LA TR Mo = () 5) € L(X @Y) {Erksasit, Hh
Ae L(X), BeL(Y), Ce L(Y,X), X,Y FT554:E Banach 23], L(X,Y) #£5& X 3 Y BF
AAH RIS T [HRTE RN, TR, ARG TRT
0x(A) Uo.(B)\o.(Mc) (1.3)

fZm [ 3 4 615, 221 gy B H e S0 [1] FP4AH T Hilbert 23 (8] BAY RS THERE Mc
R T  HRL ST A B il 2 i, B /NS AAESC [4] HRA T Hilbert 28 []_b f 43 BT AR RE
Mc )2 Fredholm 3% ZIH, Rashid 7E3C [15] H145H T Banach Z3[A]4r Mo () Weyl #1485
Weyl 511 . JrE4E8, R rie s —2si A a0 H LR EE THFEie s, H
AN EFEBEAES — FREY I, FREM R TS R R T EEAER. A
P, IR — AT RO PR E Y SR, e a R AN SR MEE SR AT R A 4R U8 H, RIS
T A Y M 2 0 2R ST & R AR R E M SR B S 2 —. WP RYESLToRUL, A%
FEY SR ZIE AR Z 2 9 18 (ERCT5TH FER PRE Y sk m AR 2 0. (R, A SChiF
KT L= Mo BSREY 3, SR Es

S(T) ={A e C: T 7E X BAHEY 5K, (1.4)

Bl S(Me) fZImE, FEmHER C € L(Y, X) % S(Mc) = S(A) US(B) WAL &1 #—
BT Mo BREYSRIEYES), 4 T PRE Y SRIE S AR 0 7500 25 BRI R H
e L= Mo (R b, 58 7T%X o(Me) = 0(A) Uo(B) fl ope(z®0) =
oa(z), Yo € X BOLHIHRAME, JFAH T R 125 8] 4 21 .

2 FEANLA

W XY NI YR Banach 2], L(X,Y) h X 3| Y (WAEREHER 2K LY = X i
L L(X, X) = L(X). T T € L(X), 2 T*p(T),0(T),0p(T), 05u(T), 0ap(T), N(T') F1 R(T) 43
BIFR T WILHI5 T, PffdE, 1%, S0k, WS, Joplsn, ZBRUKES. ST T € L(X), [
reX, UCC, i
(T—Nf\) =z, YAeU (2.1

WIENTRRE f(N) PIFEFEVERIME— PRI AR, 76 T MRS p(T) b, XAITIRIRA 515
F. FE b, MEREN A € po(T), T (2.1) PMIFESE (T — A1)~ TSR f(N) =
(T =AD" lw (B, MFRLE 2 € X, J7FE (2.1) WRTRRA VT REZE & 1% S TSR P FAE. 7EIX
FEOL T, WFFREOTRE (2.1) R ME—VEl A G R R S, BT S| AT T A E S
EX 218 T e l(X), R FER U CC, WL
(T—MNf(\) =0, VAU
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HIME—fITEREL f - U — X J& f = 0, WK T AH(EY K% (the single-valued extension
property), fii#k T SVEP.

AR, 24 T 4 SVEP B, 5 (2.1) BT —RY. X AMERUR 52 B Dunford 7ERFSE
ERSTFA — 2K E M) — S B I, J5K, Finch $HX —HEE Rk, B8 7T HF T 78
M A SVEP #7E X.

EX 220 T e LX), MREXNT A @408 U, W

(T—wf(p)=0, YuelU
(IME—IRRNTRREL f U — X J2& £ =0, WFR T 7 X\ & SVEP. {15 T 7E4E—% A\ 4 SVEP, 1|
¥ T 4 SVEP.

HIE S 2.2 1, T 7EWifRsE p(T) LM isoo(T) HiEE—S#A SVEP. B —fdh, i
int o, (1) K%, N T 4 SVEP. B, $:0l, e HA Ll 5 744 SVEP. %—JrT, &
REBI WY T 4 SVEP B, int o, (T) R—Efeas4s 190,

FIRIT RS

S(T)={\eC:T 7 X\ %H SVEP}.
MR 2.2, A € S(T) 24 HACSFFAERSE A 19— 483K G REHERMHTREL f: Gy — X {fif5
X—Y] p e Gy,
(T =) f(p) =0
HFSL. BAR, W T A SVEP, U S(T) = 0. 535k, dfhrsgeia e 19, S(1) B— P4k,
FEH S(T) C into(T). ARHESC (9], FrAMEAR S5 T4% A SVEP, HItA
o(T) = S(T) U ogu(T). (2.2)
FEIHb,
IS(T) C oxu(T), (2.3)
Hepr 08(T) R S(T) Wbz, B8, R T A SVEP, W] o(T) = o(T). R T* F
SVEP, Ml o(T) = 0.,(T). W15 T, T* #4 SVEP, |
o(T) = 04u(T) = 0ap(T). (2.4)
KT SVEP ByEZNZ, WILC [2, 9, 13, 21].

EX 2318 MTF T e LX), 2 € X fl X e C, WRFFLE N — AR Un FIRHT R %L

fUx— X, XTI e Us,
(T - f(p) ==

WAL, WX € pr(z), pr(x) BRA T 1 « R0 REHIRE. T 175 « BREHE or () & XH
or(z) = C\pr(z).

S50 pr(x) J& C T4, or(z) BT, 3H p(T) C pr(z),or(z) C o(T). B3 [2] %1,
R T %A SVEP, WAFLE 0 # 2 € X 2 or(x) = 0. 3¢ [13] A

oa(T) = | J or(), (2.5)

Oor(x) C 0ap(T). (2.6)
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[Nt H (2.2), AR T 4 SVEP, U
o(T) = osu(T) = U or(z). (2.7)

rzeX
TR AR A A R *@?HE%VE% XS R 123 .
EX 2.4 03 XF T e LX), T #1250 2 XN

Xp(F):={x € X :0p(x) C F},

Het PRSP C 4.

B, Xo(F) = Xp(o(T) N F), % F C G i, Xp(F) C Xr(G). 55N #13 [13] S, X (F)
2 T (A T2 6], ER— e, AT, 415 T 4 SVEP, NI X(0) 2Pify, BT 4 SVEP
% H L% X7 (0) = {0).

TV, RS TRIME A 3 (SVEP). AT A FTHEME, AXESEI F4it.

B3 2.5 B A€ L(X), BeL(Y), AT My = (3 2), 4

S(Mp) = S(A)US(B). (2.8)

BRI A € S(Mo), WIFFAE N B—AM40K Gy UK Gy 3] X @Y BYAREIT B8
F(u) = f(p) ® g(p) e

(Mo — ) F () = 0, 2.9)
By
(A=) f) =0,
{ (B —u)g(p) =0. (2.10)
T F(u) BAEEA, ROTHE A € S(4) US(B).

RZ, W XN e S(A)US(B), Atk A € S(A), WIFEFE X B— 2R G VA RAEE @R
B f:G— X, HEMMER 1 e G,
(A=p)f(p) =0 (2.11)
WAL A F(u) = f(u) @0, W F(p) & Gy 3 X oY EFERM@HrsRE, BHilEX Vi € G,

<Mo—u>F<u>=(AO“ 5o ) (W) =(0). (2.12)

HML%IIE‘M%&B Xt PR SVEP BT LASE 4 vt A 5 20 . (HJ2xt T R =/t
THIME Mo = (4 ) #) SVEP, HInTF45i4.
S53E 2.6 MTIER A€ LX), BEL(Y), Ce L(Y,X), &
S(A) C S(M¢) C S(A) US(B). (2.13)
JWEEA % A € S(A), WIFETE X (1 — 418K Go ABAERRNTREL f: Gy — X, HAAHMER
pe Gy,
(A=p)f(p)=0
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WAL 4 F(u) = f(p) @0, M F(p) & Gy 3] X oY BYAEZRMHreR%E, B Ext Vi e Gy,
(A-u cC Fw\ _ (0
ore-wre = (450, ) (78 )=(5): (214)

I A € S(Me).

THIESFE A 7. % X e S(Me), WAEE X l— 4RI Gy i Gy B X & Y BIER R
Hrest F(p) = f(p) @ g(p) Wi

(Mc — p)F(p) =0,
il
A—p)f(p)+ Cg(p) =0,
(5-srem

BT F(p) 2620, FA1EE] A € S(A) US(B). iIEH.

A& 2.7 ROTEER, (2.13) PRHEACE RV LU 1. B, 4

x = (v1,72,73,...) €12, Mg = ( é g > e L(Pa?),
Hr
Az = (0,21, 29, 3,...), B=A" C=1I—AA*, (2.16)
W Mo BT, Bt S(Me) = 0. T
S(A) =0, S(B)={X:|\ <1}, (2.17)

Ft S(Mc) # S(A) US(B).
H5(HE 2.6 ATLASE] R AL
it 2.8 XTF Me=(05) e L(XOY), i A, B FE N4 SVEP, Il Mc 7E A 4 SVEP;
WHE Mc 75\ 4 SVEP, Il A 7E A & SVEP.
i 2.9 XTF Mc=(05) e L(XaY), W B4 SVEP, | Mc £ A 4 SVEP 4 HAY
24 A7E )\ A SVEP.
EER, FE—MBOT, T A SVEP JEARREHE T A SVEP, FrlAAbENr I T
Mg = (A 5.) B9 SVEP Y. $192 b, digthisy T 3, B TARMERSI I T 454
5|3 2.10
S(B*) C S(M{) C S(A*) US(BY). (2.18)
R, iR A%, B* fE A A SVEP, | Mg 7E X 4 SVEP; fIk M¢ 7E A 4 SVEP, Il B* £ A
4 SVEP. it A* 4 SVEP, Il My, 75 A 4 SVEP 4 H{{24 B* 7£ A 4 SVEP.
HDA_ES53E, FRATAR B SRR H AT A [l
B 2.1 A, B2z, %X
S(Mc) = S(A)US(B) (2.19)
MFAEE VC € L(Y, X) J5r?
BT 2.2 455 A B, MTWLET C € LY, X) (2.19) J]AL?
KT IR 2.1, FATEGH R T (S(A) US(B)\S(Mc), RIEHEISEA (2.19) MER
C #RWSLIE A, B Bragdeth. Wl 2.2 0T () 5) AERARRTTRE (37) s PRk



4 ST S w2 A S eV i 9D W & WA | 631

85 SVEP 8. ell HEASCH 4 remiERIZE s T 1= MR IER) SVEP JRRuEAy. 1k
REEY XY ARRAMGZI, 55 (2.10) HFER C € LY, X) BREMRGL. Kk LT
% X, Y R TCHAE 21,

3 Mc BB {EY REZIE

H517E 2.6 AT, E—ANRES TR ()9) T, ST () 5) ANEA SVEP fy %
£ S(A) US(B) HiBtk. IARRHIT (S(A)US(B)\S(Mc) A2 THE RS H TER.
T 3.1 EAcL(X),BeLY) MEZ CeLY,X), &

S(Mc) U (0sa(A) N S(B)) = S(A) US(B). (3.1)
A EYE S(Me) U (0su(A) NS(B)) € S(A) US(B) ZWARH, B HFFUEH
(S(A)US(B)\S(Mc) C osu(A) NS(B) (3.2)

BIFT. 4 X € [S(A)US(B)\S(Mc), 313 2.6 51 \ € S(B). FHEHEITEIE A € ow(A). BRI,
A € S(B)\osu(A), MAFTE X BJ—PRRIL Vi 2 VaNosw(A) = 0 ULAERMENTRE g - Vo = Y,
{15

(B—=p)g(p) =0, VYpeVi. (3.3)
KA 1 ¢ 0su(A), B Leiterer 3 ([13]), FAAEMATEREL f: Vi — X T2
(A—p)f(p) =—=Cy(p), YpeVi (3.4)
L (fogw)=Ff)ogp), N fog R Vy— X oY WAEZMTeRE Hi 2
(Mc = p)(f(p) @ g(p)) =0, Ve Vy, (3.5)

FIE A € S(Me), XEEHTE. 8 N € osu(A), FHI (3.2) Bz, M EBRASIE.
& 3.2 (3.2) PRI RATLUE M. B, 4
A=8, B=S§* C=0,
Her S 2 1?7 EMAEBIT, Bl Sz = (0,21, 29, 23,...), 1
(S(AUS(B)\S(Mc) =0 # 05u(A) NS(B) = {A: |A] < 1}. (3.6)
& 3.3 AANBESR (3.2) REMMEARERGEL ow(A) NS(B) B/, (HRFE—HK
O TR TRER. 5z B, 4
A=5 B=S§* C=I-55"
Her S & 12 ERHBST, W
S(Mc) =0, S(A)=0, SB)={X:[A[ <1}, ow(d)={N:|]A| <1} (3.7)
)i
(S(A) USB)\S(Mc) ={X: [A| <1} = 05u(A) N S(B). (3.8)
THEZ SR S(Me) = S(A) US(B) LA —E 7043 5.
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#i 3.4 XTEE A € L(X), B € L(Y), I 00,(A) NS(B) = 0, NXTHEE C <
L(Y, X),
S(M¢) = S(A) US(B).
B35 4 x=(v1,72,23,...) €12 Mc=(; 5) € LI* &%), Hrf
Az = (29, 23,24,...), B=A.
i

oan(A) = {N: [N =1}, S(B)={\:|\ <1}, (3.9)
H I 0gu(A) NS(B) = 0. H—I71H,
o(Mc) ={A: A <1}, ow(Mco) ={\: |\ =1}, (3.10)

HI, S(Mo) = {X: |\ <1}, FrAXFAER C € L(Y, X), S(M¢) = S(A) US(B).
#ie 3.6 2R B A SVEP, ¥, Wik B ZEFFEUEMS T, H—fHh, 1R B Z&n]
SR, WXHER A e L(X), C e L(Y, X), #4
S(M¢) = S(A) US(B).
& 3.7 AGEW, ML 3.6 )T 3C 12, &R 7). SN, MR 2.9 WA RAH R 3.6 TR
#it 3.8 WHR 0w (A) WA, FlH, IR A BETFRABTA T, WXNTEE B <
L(Y), C € L(Y,X), #4&
S(M¢) = S(A) US(B).
Aot SHFHHT My = (&0 5. ), ROTEIT L5
FI 3.9 WAcLX), BeL(Y). MMEE Cec LY, X), &
S(ME) U (0su(B*) NS(A*)) = S(A*) US(B™). (3.11)
ﬁn% Jsu(B*) mS(A*) = (Z)u JrllJ
S(M}) = S(A*) US(BY). (3.12)

4 HizEhla)RE
THHIE, 24 AR B 4@, 5 C e LY, X) /g S(Mc) = S(A)US(B) Frf gzt
EX 4.1 YT T,5 € L(X) A, WRAEAEFS T P e L(X), {15
PTlTP=25.
MRPESC (2], MRS EA i a PR
513 4.2 B R T, S AL W T 7E X A SVEP 4 HALY S 7E X A SVEP.
WE Ae L(X), Be L(Y), EXT 6ap N
bap: X - AX —XB, X e L(Y,X).
FIRBIHE 4.2, FAVER T HE LS
T 4.3 # AcL(X),Be LY). FAF& C € R(6ap), #HH
S(M¢) = S(A) US(B).
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JEBA X TFAERE C € R(0ap), fE1E X € L(Y, X), f§i1% C = AX — XB. FHIVA W T4

I -X A 0 I X A C
(0 1)(0 B)(O 1):(0 B)' (4.1)

BAR, Mo MRS My. H5IHE 2.5 fig[HE 4.2, EHAHIE.

HRESC 2], SVEP LRF5 A 3SR Sl AL, B

SI3E 4.4 P R T =S+ N, Ht SN = NS, N¥ =0, Il S 4 SVEP 4 HAY T
SVEP.

51 4.4, BATATLMSE T EH.

EIE 4.5 4iE Ac L(X), Be L(Y). MTAEE C e L(Y, X), #ifie AC =CB, WA

S(M¢) = S(A)US(B).

(AC>:<A o>+(oc)7
w00 mnr

BT AC=CB, W (5) 5 (' p) AI3cHe, Sdi5I3 2.5 MI5IHE 4.4 G575,
T2 ER 4.5 FEE&LE AC = CB b3,
Bl 4.6 ¥z = (z1,20,23,...) €%, BX

B HEE

Az = (21,0,22,0,23,...), Bz = (x1,23,25,...), Cx=(0,22,0,24,0,x¢,...),

A AC # CB. ) B 7E A = 0 JH{HAR, 0 € S(B).

A

~<
Mo = < gl g ) cL2oB), (ny) e (o),
JlEZSan=}
A C x N ($1,y2,$27y4,-~-,$n,y2m~--) > _
( 0 B)(y)< (Y1, Y3, Y55 - - ) - 2
it 2 =0,y =0, HIL Mc JZHH, # 0 ¢ S(Mc). R0 0 € S(A) US(B), Frbh S(Mc) #
S(A)US(B).

LR R 4.3 JOERE 4.5, ATLMSEI AT HER.

WL 4.7 A Ac L(X), Be L(Y). XME®E C € R(0ap) + N(0ap), #H
S(Mc) = S(A) US(B).

B W C=T+P HH T € R(0ap), P € N(dap), JLAHE]

0 P
Me = M
c T+<O 0)7

XHE (O7) RREAR.
Bk AP =PB, U (30) 5 () &) AI3cHe. K #e 4.3 FigIHE 4.4, w75
S(Mc) = S(Mr) = S(A) US(B).
JEEE.



634 B % M P Lk 654

FH 4.8 4 Ac LX), Be L(Y), i C e L(Y,X) Wi/d AC =058 CB=0,
S(M¢) = S(A) US(B).
JEBA & A € S(B), WFFLE X BRI G\ FIEAEZARHTEREL g W62
(B—wu)g(p) =0, VueG,.
R AC =0, N4

F(X) = Cg(A) & Ag(A). (4.3)
B RO BR AR R B B (131 S, Cg(N) by, JEH
(Mo 5%0) i )= () e =
B F(N) & Gy LA AERRATREL, I X € S(Mo).
W CB =0, M
C(B = p)g(p) =0, (4.5)
PNI]
nCg(p) =0, Vpe Gy, (4.6)
ES) i
Cg(p) =0, Yue Gy, p#0. (4.7)
BT Cglu) BIRESEHER, T 1 = 0 A6 EROBRRSE. 4 F(V) =06 g(\), FIt
(AO# BC#)(Q&))(S»WGGM (48)

FFARATSE] A € S(Me). FRHFIHE 2.6, Z51R1%IE.
T2 E R 4.8 15k AC =0 5 CB = 0 b B4t
Bl 4.9 ¥z = (z1,20,23,...) €%, BX

Az = (21,0,29,0,23,...), Bx = (r1,23,25,...), Cx=(0,29,0,24,0,26,...).

BIR AC #0, CB # 0, I HEHl 4.6 51 S(M¢) # S(A) US(B).

ETARENTIAN T MEEZEAE TR, H—A0 T AR, XM SRR 2H
Saphar 161 5] A 1.

EN 4.10 U6 3PS X BRI T, T RRE0% O(T) & SCH R T(M) = M
R RERPET23 0] M.

AHMEIER, C(T) JEBXFER « € X M8, RIFEZEFS (2,) C X W2 © = 20, Topy1 = Tn,
Vn=0,1,2,.... B, R T e L(X) 25, N C(T) = X.

FHb—ATF2Z A JZH Vrbova FE3C [19] F15I A/, 3 H Mbekhta 7E3C [14] HrfxixX A28 [H]
BT A AIRESE. FERERNE SO, XA ABETERREAE C(T) BT

EX 4.11 9 ¥ X J2& Banach 23], T € L(X). T BfEN K(T) Bl € X 1
B, BRI (un) € X FIHEL 0 > 0 W2

(1) 2 = ug, Ttpy1 = Upn, Y0 =0,1,2,..;

(2) llunll < 6"[|lzl], Vn € Zy.
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ATRAER, K(T) & X f&tEF=mH T(K(T)) = K(T). —&EL T, K(T) € O(T), 3

K(T) #l C(T) #A—EZAN. SR1, R C(T) ZHf, M K(T) = O(T).

FH 412 4% Ae L(X), Be L(Y). MFERE C e LY, X), g K(B) C N(O)
5 K(C) C N(A), WA

S(M¢) = S(A) US(B).
WEBH AR, Ffi1fRi 0 € S(B). THUEM 0 € S(Mc) B[
BT 0 € S(B), BAFEAE 0 BYFEABIL V FAEZRRITREL 9 WL
(B—p)g(p) =0, YpeV.

B g\ 7 A = 0 s HRIF, 155

= anﬂnv lul <, (4.9)
n=0

XHL r FORIEEAE.
2 =0, 55| Brg = 0. HN B RE—*—H#, E?LJ%WI‘]T&H%?& l|zoll = 1. 35—,

0= B M ZB-TTL,U/ _anﬂ

oo
= Bwo+Zanu —an " —Z Bz, —xp_1)p",
n=1

]
Bx, =xz,_1, n=1,2,.... (4.10)
HERE] limy oo |27 = L, B 6 > L, WA |z, < 67, B {,} € K(B).
Bk K(B) C N(C), itlh Cg(n) =0, FHA

(0 ()3 e

I, 0 € S(Mc). HF1FE 2.6, & HARHE.

SfplHt, AR K (C) C N(A), RIFTHE S(Mc) = S(A) US(B). .

A3 T 12 PO TRHTRN AP AR (A [k IE R e AT LA 2
|zn|| < 6™ b7, BFLA K(B) fl K(C) AREHE C(B) #il C(C).

THRZFIBE C MR L LM K(B) € N(C) 5 K(C) C N(A), a4k S(Me) =
S(A) US(B) — AL

Bl 4.14 ¥

r=(x1,T2,73,...) €1%, Ax=(0,21,72,...), Br=(22,23,74,...), Cx=(21,0,22,0,73...).

B N(A) = N(C) = {0}, K(B) =12, K(C) # {0}. & K(B) £ N(C) H. K(C) £ N(4)
HF B 76 A = 0 EWGHEAZEL, FHI 0 S(B). 4 Mc = () §) e L& 1?), #

A C T (Y1, 21,02 + Yo, 03,24 + Y3, . . .) )
= =0, 4.12
( 0 B ) ( Yy ) ( (y27y3ay47"') ( )

A =0,y =0, i Mo ¥ B 0 ¢ S(M), 17 0 € S(4) US(B).
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5 H
AL . B R S(Me) = S(A) US(B) i2HF| Mc i b, 53040~ e #H.
EHE 5.1 % Ae L(X),Be L(Y), REXNFAEE C € LY, X), FX S(Mc) = S(A) U
S(B) (8 S(M¢) = S(A*) US(B*)) AL, WS
o(M¢) =0(A)Uo(B) (5.1)
MTFAEE C e LY, X) .
A W o(Me) = S(Me) U osu(Mc), A%

o(M¢c) = S(A)US(B)Uog(Mc). (5.2)
M osu(Mc) C osu(A) Uow(B), B
S(B)Uosu(Mc) C osu(A) Uo(B). (5.3)
F—JrH, FEE
S(B)Uoa(z) CS(B)Uopy.(z®0), VzeX. (5.4)

P b, RN ¢ o (2@ 0), MFEFE X — AT Gy fI—METREL F - Gy — X oY, f#if5
(Mc —p)F(p) =2®0, YpueG,.
S F=fog Hif f:Gy— X, g: G\ =Y HEMHTERE A

{ (A—p)f(p) + Cg(p) = =,
(B —p)g(p) =0.

WER X ¢ S(B), WA g(p) =0,V e Gy Hit
(A=p)f(p) ==, VpeGy,
M A ¢ oa(x), FTLL
S(B)Uoa(z) CS(B)Uopy, (z®0), VzeX.
HItH (2.5) /5

S(B) U ow(A) C S(B) U o (Mc). (5.5)
KA ogu(B) € osu(Mc), 1

eu(A) U (B) C S(B) U oeu(Mc). (5.6)
454+ (5.3) Fll (5.6)

S(B) Uos(Mc) = ouu(A) Uo(B). (5.7)

Ptk
o(M¢c) =8S(A)Uos(A)Uo(B) =0(A) Uo(B).

XF S(ME) = S(A*) US(B*) BN, R o(Mg) = o(A*) Uo(B*), HERE o(T*) =
o(T), M\ & BRAHIE.

5.2 FEZF| Houimdi S AFESC [11] FHUERH, 24 A* F SVEP 5 B A SVEP i}, &
o(M¢) = o(A)Uo(B) AL BAMEAITIZ R ZE B 5.1 gy— R,
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SERL 5.1 TS — AL T RAEALE, Bl o(Me) = o(A) U o(B) BMALAREHE
S(M¢) = S(A) US(B) T
] 5.3 4 A B NEXTE > o> FRHT,

0
I—-5s*
A=SolI, B=S"®I, C= 71— SS* ;
XS & 2 BB
o(4) =D, o(B)=D, o(Mc)=D, (5.8)
XHED={\: |\ <1} A o(Mc) = 0(A)Ua(B) B T
SA) =0, SB)={N:|N\ <1}, SMc)=0, (5.9)

fIfLh S(Mc) # S(A) US(B).
TSR S(Me) = S(A)US(B) iz HE] Mc 1R L. 8H, ome (2©0) Coa(z), Va €
X HRAE TR EHp, RATTLURREZL.
54 W A€ LX), BeL(Y). PR Ce LY, X), % S(Mc) =S(A) US(B), Nl
S(Mc)Uop.(z®0)=8(Mg)Uoa(z), Vo e X, (5.10)
WEEH AR
S(Me)Uop, (z®0) CS(Me)Uoa(z), VoeX, (5.11)
S (5.4)
S(Me)Uop, (x®0) DS(Me)Uoa(z), Ve X.
FIHEER (5.10) fSHE.
#i® 5.5 WHE Mc  SVEP, Il op (20 0) =0a(z), Vo e X.
THAEESE M B JRFSSF230]. —Bet, FATH Xa(F) @0 C (X ©0)ar. (F). {HZ, mH
Mc £ SVEP, AR LISFIE Z.
#it 5.6 WIR Mc A SVEP, WX F44& FCC,
Xa(F)®0=(X&0)m(F),
HFP (X0 (F)={r®0€ X®0:0p.(xd0) C F}.
B IR 2 € Xa(F), M oa(z) CF. KA oy, (x®0) Coa(x), Ve e X, LA one (2@
0) C F. [t
XA(F) &0 C (X &0) . (F). (5.12)
H—J7E, NN Mc £ SVEP, HfEil 5.5 Fl one (2 ®0) = oa(z). W2R 260 C (X @ 0)ae (F),
M ope(x®0) CF. L oa(x) CF, Bl x € XA(F). HIL
(X @ 0) a1, (F) € Xa(F) @ 0. (5.13)
54 (5.12) 5 (5.13) EHESE.

Bt AR TR R K AS SCAY R DRI AR A 12 AR L
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