130 f.A Taramauwyxni
crema X ymoBieTsopseT yciopmio llopua crpaBa. He tpymuo yGemures,
WTO eMHCTBEHHEIM HEPARILOYKUMBIM HICMEHTOM M OTHOCHTEIILHO CHCTEMDI z
ABAAEICH €ro TEpBEiL oieMent. TaxuM 006pasoM cOPMYITHPOBAHHBL
BHIE TPUHIAI MPHHEMAST CACTYOLIM BU: €CiM PERYPCHTHal qacth M
COIEPIMUT ero MePBHLL IEMEHT, TO 0HA COJEPIRUT BCE muOKecTBO M (¥ ciie-
XoBATENLHO coBmajaer ¢ HuM). Taxum 06pasoy ME OYEBMIIHO TOJIYIHiH
OGbIYEELE TPHAHMIT TPARCHUHITHOR MHXYRITLY,

O60GIeHHb TPUHIANL WHIYKIEHA MOMKEO PACCMATPUBATL - TANH
1 max ofobmexue IpuUHIMTA KpaiHux Touek. B camom jeie, Irycrh R
HEROTOPOE IMHEHHOE IPOCTPAHCTBO C JOKAILHO BLITYRJION TOmoJoruei
u M ero GHKOMIAKTHOE IONMHOMecTBO. OO0SHATMM Uepes 2 cucremy
BCeX OTKDBITHIX BEUIYHIBIX MOXMHOMKeCTB K. B raxoM ciyuyae MHepasio-
JRUMBIE DJIeMEHTH! M OTHOCHTEILHO 2 ABIAIOTCS wpaituuMn Touramu M
B cmmcme MummkOBCKOTO. I[OHA3ATENLCTBO IPOBOKATCA IO CIIEAYIONLEl
cxeme. OB03HAURM vepes § MHOMECTBO Kpaiinux yacrelt M (TORAMHOMECTSO
A wmomecTsa M HASHBAETCA KDARHEH YACTLIO, €CIM M3 YCIOBUIL

pbtgeed, beM, oell, ptg =1,

cienyer bed, ced). .

CucreMa S YHOBIETBOPAET CIEXYIOLMM YCILOBHUAM:

1. MeS;

9. ecot AeS u B MaKCHMAJLHOE MHOMKECTBO M3 X, KOTOPOe HE 10-
wpaBaer A, To A—BeS;

3. ceyenne MHomecrs m3 § mpumapymesut §.

(Wurepec COCTABIACT TOIBKO IMPOBEPKA YCILOBIL 2.)

Jlamee YUUTHBAA MUHMMAJILEOCTH Sy TOMyYaeM S C8, T.e BCe
S.qacTi ABIATCA KpaiHEME dacTAMH. Temeph ROCTATOMHO YUeCTD, WTO
TOUKM MPUHAIEHKAMAE OFHOL 1 TOH e MEHEMAIBHONE Z-4aCTH HeoTHe-
JUMBL DM [OMOLIY MHOMKeECTB U3 Z) 4TO6H BAKIIOUNTE, YTO BCAKAF MHHM-
ManbHAH Z-4aCT COCTOMT M3 OHON ML TOYKH, KOTOPOF CIEHOBATEILHO
ABJISIETCA KpaifHel TOYKOH B CMBICIE MHUHKOBCKOLO.

B paccMaTpuBaeMoM ciryyae 0GOOMIEHHbl TPMELMIL MHIYKIAE JAeT
cIeTyiomee: €CI OTKPHITOE M BBLILYKIOE MHOMECTBO A comepmur BCC
KpaifHue TOYKH GUHOMIAKTHOTO MHOMKECTEA M, o M CA. I10T DPEBYILIAT,
ONEBMIHO, ABIAETCA OfmOM ma (fopmymupopoxn Teopemst Hpedua M-
MaHa 0 KpaHWX TOUKaX.

TaxuM 06PaA30M MBI IOLYIHIK HOBOE TOKABATENLCTBO Teopemnl Ipedia
n MunbMaHa ¥ BHACHWIH, YT0 TPAHCHMHMTHYIO WHXYKUMIO M IXPHEILIMI
KpalHUX TOWeK MOKHO PACCMATPHBATE KAK YACTHEIE CIYUAM OFHOIO
M TOTO He TPUHIHUIA.

20>0, !Z>0’
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The minimum modulus of a linear operator,
and its use for estimates in speetral theory

by

A K TAYLOR (Los Angeles, (falif.)

This is a brief report on some investigations conducted joi r
A B. Taylor and H.A. Gindler. (Mr. Gindler is writing %lijsotiﬁiiof;l
dissertation under the supervigion of Professor Taylor.) (1)

If X is a complex normed linear space and 7' is a linear operator with
domai}l and range in X, we define m(T) to be the infimmn of the values
of |Tz| for [l#|| = 1 and @ in the domain of 7. We also define M(T) as
the supremum of ||Tz| with the same limitations on ®. We may ilayve
M(T) = oo, but M(T) < 4-oo it and only if 7 is continuous.

The following simple theorem is basic:

If Ty and Ty have the same domain and if Ty —1'y is continuous, then

[ (Ty) —m(Th)] < M(T,—Ty).

As is well known, 7' has a continuous inverse if and only if m(T) > 0.
In that case

1

M) =

The following theorem may be proved by the arguments used to

prove Theorem 5. 1-A in A. E. Taylor’s book, Introduction to Functional
Analysis:

/ ‘”Suzoyposet that T gmd Ty have the same domain, that m(Ty) >0 and
M(T~T,) < oo Then m(T) >0 of M(T—T) < m(T,), and in the

latter case R(T) is not o proper subset of R(T,).
In the foregoing theorem R(7) denotes the range of 7, and the bar
denotes closure, ’

As a corollary of this we deduce that under the given conditions on

Ty and T, R(T) =

- X if and only if k(’if,) = X. In particular, suppose A

() The dissertation of Mr. Gindler, Some i '
ation . s e properties of operator speclra, was
accepted by the University of California, Los Angeles, in June, 1961. P ’
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iy a fixed linear operator with domain and range in X. Then we got (as
a well known result): the resolvent set of A iv an open seti in the complex
plane. We also get the result: that part of the speetrum of A, consisting
of 2 such that 1—4 has a continuous inverse and R(A--4) is not dense
in X, is an open set. As a consequence, if 2 is a boundary point of the
spectrum, we must have m(A--4) = 0,

If X is complete, if the domain of A iy dense in X, and if A is 4 closed
operator, it may be shown that A is an eigenvalue of 4 and R(4) = X
if and only if, for the conjugate operator 4', R(A—4') is not dense in X
and A—4' has a continuons inverse. Ience, the points A of this kind also
form an open. set in the spectrmm. of A.

By means of the minimum. modulus one may develop various ogti-
mates for the radius of a disk lying in the speetrum of 4 and consisting
entirely of points A for which m(1—4) >0 and R(A—A) is not dense
in X. Here is one such estimate: It 4 is such a point, then so is A, provided
that

A | < sap{m[(u—A)"J}".
(3

For this it is assumed that 4 is a bounded operator defined on all of X.
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O npumenennn caoiicrs oiacreii ‘roomopdmocTH
K anddepenmuaibHevM ypaBHERIM

B.G BIAXUMUPOB (Mockna)

Lyers @ = (9,25, ..., ,) = (%,, &), ¥y, £ 06o3mavaoT Touxkn R" ' u¢ =
== g-+% - TOUKH KOMILIEKCHOTo IpocTpancrBa O™l OBosmavyum uepes
I' cperopoll komyc & > & (B = 24, 4 £); nommonentsr I, Meamue
B IOIympocTpamcrsBax o4&, >0, o06o3maunm wepes [ COOTBETCTBEHHO.
Tpy6arusie obmactn B ("*+' Bupa R™'4-il* oGosmawaem T+ coorserct-
Bepno; 7' = T T~. Tuagrylo KpHBYO HA30BEM 6peMeHu nodoGHoil,
€CIM BO BCEX €€ TOYKAX KACATENLHBI BexTop nemur 3 I

O606menny0 JyHrumo HAZOBEM 3anasdueaiowjell (COOTB. -0nepeMcuIo-
weil, KOMMYMamopos), €cIu OHa paBHa Hymio Bue I'* (coors. I, T).
Bynem rosopurs, wro romoMopmas B T (coor. T~) dymruus f(£) TIpH-
wagaemur wuacey K (coors. K~), ecim npu HexoTopwx m u O (3a-
BHUCAIIMX OT f) 0MA YNXOBIETBOPHET HEPABEHCIBY

1 m
[flo+iy)| < 05 (S:l/ol+ ~—) (1 + Jool)"™
[Yol
UPH BCEX & Wy w3 ofdmactm y, = (L4 6)|7| (co0TB. ~—y, = (1 ) [7),
4 > 0 moGoe. .

Momro morasars, uro ecan f(&) romoMopdua B L't (coors. T'™) u upu-
HagenuT Kiaccy K (coors. K7), To B cMuIcie cxomumoctn B 8% coorser-
CTBEHHO CYIIECTBYIOT I'DAHMYHBIE 3HATEHHA

F(@+1y) — f(wy=k 10, 2)

Ilyers ¢ - mponssoxbHoe 0TKpPHITOE MHOMecTBO B R**L. Oosmaunm
yepes §F KOMILIEKCHYIO OKDPECTHOCTH @ TAKYI0, YTO CCIH map pagmyca
UPHEAJUICIKUT ¢, TO U COOTBCTCTBYIONME KOMINICKCHBIE map paguyc:
0n (0 < 6 <}) upnmamaesmur G-

[epeuncinym meobXomumere TIA. TAILLHEHILEr0 ILPEJUIOREHHSL.

1) Hus Toro wroGe romomopduas B obuactu T o G dymwuus f(&)
npunagmeskana xnaccy K = Kt~ K™, me06X0TUM0 H TOCTATOUYHO, UTOGHI
€e rpaHnIHbe BUAYEHNs f(244- 40, &) ABIANMCE MpeoGpasosanunaMy Dypee
samaspLBAIONEN U omepemanmel (YHRUNE COOTBETCTBEHHO U COBHANAIY
B OTHPHITOM MHOKeCTBE (. IDTO NPENIOIKEHME BRITEKAET M3 PE3YILTATOB

upn Yy -> 0, yel™.
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