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YK 512.86:513.88:519,4
B. H Kasrwxuwui

CoOCTReHHbBIE 3HAYEHHUA CYMMBbI HOPMAJIbHBIX ONIEPATOPOB
B YJAbTPaMeTPHUYECKOM €BKJIHMI0BOM NPOCTPAHCTBE

B pa6orax [1, 2] paccmorpeHa 3ajnaua 06 ONHCAHHH MHOXKecTBa A KOM-
MJeKCHHIX YHCEa, KOTOpHE MOTYT CJIYXHTh COGCTBEHHHIMH 3HAYEHHSMH CYMMBI
HBYX HOPMaJbHBIX MATPHIl C 3aJaHHBIMH crekTpamu. [iast A moaydueHo mnpen-
CTaBJeHMe B BHJe NepeceyeHHs GeCKOHEUHOTO ceMeficTBa obJiacteli onpepnesieH-
HOro Tdna. BoJsiee TOyHOe oNWcaHHe 3TOTO MHOXKECTBa, MO BHIHMOMY, HEBO3-
MoxkHO. B npepnaraeMofi 3ameTke paccMaTpHBaeTcst aHaJOTHYHasl 3ajada
B HeapXWMeJIOBO# CHTyalHH. B OT/HUHE OT KJaCCHYeCKOrO cJayvas, 37ech
yAaeTcsd NOJY4YHMTh 3aKOHYEHHHIH OTBeT.

[Tycte K — moje ¢ HETPUBHAJBHBHIM YJABTPAMETPHUECKHM aGCOJIOTHHIM
sHayeHueM. [lycte £ — yJbTpamMeTpHYecKOe €BKJHIOBO [POCTPAHCTBO Haj
K, T. e. n-MepHOoe HeapxXWMeJOBO HODMHPOBaHHOE JHHEHHOE INPOCTPAHCTBO
nag K c¢ opronopmupoBanueiM Gasucom [3, 6]. Hopmofi MaTpuub! Hax
K HasbiBaeTcsi MaKCHMyM MopyJiell ee 3JemeHTOB. Marpuua 7 HashiBaeT-
csi yuutapHoft, ecnn | T| = || T7!|| = 1. Martpuua mepexoga Mexay opro-
HOPMHUPOBaHHLIMH 6asHcaMH siBAsieTcsi yHHTapHo#. pynmy BceX yHHTapHEIX
MaTpHil pasmepa n X n obosnauum U,. CnpaBelsiHBa clelyollasi JEMMa.

Jlemma. Ecau TEU,, ||[T—S|I<1, mo S€U,. MMycme (a;;)*(b;;) =
= (a;;b;;) — npoussedenue mampuy 6 cmvicre Adamapa. Bsedem ciredyiouguil
Kaace mampuy M. [To onpederenuro, A€M moeda u momko moeda, Koz0a
Haildemea makas yrumapras mampuya T, umo det (A+T)=0.

IMpeanoxenne 1. Has moeo, umobor AEM neobxodumo u docma-
mouro, wmobbt cyujecmeosars maxue Homepa iy << iy, j;<< j,, umo

| @1, g, — @iy, | = max {| ay,jau,y, |» | 614,01, 1} 4y

HokasaTeabcTBo. 3aMeruM, 9To YCJIOBHE H 3aKJIOueHHe mpef-
JIOKEHHST COXPAHSIOTCS TPH [EPECTAHOBKAX W YMHOXEHHH CTPOK (CTo/IGuOB)
mMatpHosl A Ha HeHyJieBble CKaJsiphl.

7 — Ykp. MaTeMaTHuecKHA XKypHaa Ne §, 673



Ipexnonoxum BHAYaJe, YTO YCJIOBHE INPENNOKEHHs! BHINOJIHEHO. Ecm
HEKOTOpoe @pg==0, To Bo3bMeM T == (§;(j)), e G — TaKas NOACTAHOBKA, 4TO
0(p)y=yg. Torga det (A+T) =0. B npoTuBHOM CcJiy9ae MOMKHO CUHTATDH, YTO
h=j=1, Lh=j,=2 ay=a,=0a,=1, ay=a. Torna Ia—-l]—

1
ala—1)™" (@a— 1)—*> ln-2€Us
rae sHaK @ o0O3HaYaeT OPTOTOHANLHYIO CYMMY MaTpHu, [, — €IUHMYHYIO Mar-
puy pasmepa m X m. QuegupHo, a0 det (A=T) =0, 1. e. ACM.

IlpeanonoxnM Tenepb, 4TO YCJIOBHE NPEIIONKEHHS He BLUIOJIHAETCS, T. €,
Iast BeeX iy < i, jy<<j, JieBag 4YacTh cooTHouleHust (1) mMeHbule npaBofJx. Toraa
Bce a;;5=0, Tak Kak pnas noAMarpuusl A pasmepa 2 XX 2, copepxaieit HyJesod
3nemenT, BepHO (1). Hosrouy MOKHO CYMTaTh, yTo @y =—a; =1 (1 <{{, ]<n)
IMpu iy =j, =1, iy=i, j,=j nonyuaem |a;; —1|<<max {]a;;/, l} B cury
y/IbTpamMeTpHYECKOro HePaBEHCTBA OTCIOAA CeyeT, 9to | a;; — 1 | <<l=|a;;|. Obo-
sHaukm yepes L marpuuy co Bcemu 3nementamu paBabivu 1. Torpa ||A —L|<
<< 1. lns moGo# ynurapuok matpuiel T umeem || AT — T || =[] (A — L)*T || <
<||A—L|I< 1. Ilo nemme AxT €U,. CnenoBatensto, A€ M.

Cnencrsue. Mampuya A € M moz0a u mossko moz0a, Kozda Heko-
mopas ee nodmampuya passepa 2 X 2 exodum e M.

JIuHefiHBIH onepaTop B YJAbTPAMETPHYECKOM €BKJMJAOBOM IIPOCTPAHCTBE
Ha3LBAETCsSI HOPMAaJbHBIM, €CJIH €r0 MaTpHia B HEKOTOPOM OPTOHOPMHPOBAH-
HoM Gasuce naHaroHanbHa. OTAesbHEIE CBOHCTBA HOPMAJbHEIX ONEPaTCPOB HY-
yanuch B paGorax [4, 5, 6]. MHOXecTBO Bcex HOpMAJBHBIX onepaTopos B E
obosnauuM N (E). Ilycts o (S) — cnektp oneparopa S. 3adukchHpyeMm cemeficTss
a={ty, ..., %}, b=1{B;,...,B,} anemenroB nons K. Hac wunTepecyer mo-
x)ectBo Afa; H)=A(ay, . .. ,a.,,, By .. B)={A€c(C):C=A+B;6(d)=
=a,0(B)=0b;, A, BEN (E)}.

Ipennoxenue 2. [Haa awobex nHabopos a, b evinosnsemca:

AEA (@ b) = (54 B — M=t €T

HoxasatrenbcTBo. AC€A(g; b) Torza u TOJNBKO TOrAa, KOTAa AJIS He-
KOTOpO# YHHTapHO# Matpusl T = (?;;) BepHo det (diag (@t;) — T diag (B,) T~ —
—M)=0, anu, uro To ke camoe, det (((oc + ﬁ,—x) ti)i,i=1, ,,)—— .
3T0 O3Hauaer, 4To (&; + B; — A j—1,...n EM

Caepctaue. Cnpagedauso paeeﬂcmeo A@d)y= [ A, b,

1gi <ipsn
I<ii<jasn

B;). OHo BhiTekaeT u3 npemyioxeHus 2 W CICACTBHsS M3 npepnomenus 1. B [5]
bl onpesiesieH H IBHO omHcaH «oBasa Kaccuum: Q(x, y,7) = {2€ K :| x— 2| y—
—2|<r}.

Hpenno;xeﬂue 3. Hoaoxcum r__éoci —%Alﬁi — P, |. Toeda A(xy,ay
B, By) = Q(ay + By, @, + By, 1) = Q(ay + By, @ + By, 7).

HokasateabcTBo. OrMerM BHayajle PaBeHCTBO

(@ + By — 1) (, +P—M—(@+Ph—M@+h—1=
= (aty —ly) B, —By. @

Mostomy A€ A (a4, ay; By, B;) Toraa m TosnbKO TOrza, Korma

max{lai'{‘ﬁi_’kuaz"'ﬁz’“""l, ‘ai+ﬁz“'?"||az+ﬁi—'}“}=r° (3)

Ecam 310 ycsioBue BHINOJNHEHO, TO A NpHHAjIeXuT obenM opajdam. HaoGopor,
IyCTb, HanpHMep,

=max {] a|, 1}. Paccmorpum Matpuny T =

[ay+ B —A|la, +B, —A[<r. 4)
Torpa ¢ nomoitelo (2) monyuaercs, 4TO
l‘%‘l‘ﬁz"'x”%‘f‘?’i—m loy — @y || By — Byl ®)

Ecau 6b1 06a HepaBeHcTBa (4), (5) ObLIM CTPOrHMH, TO U3 paBeHcTBa (2) cie-
moBano Gbl, YTO 7 << r — MPOTHBOpEUYHE.
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3nauuT, Buinoaunsiercs (3), T. e. A€ A (a4, ag; By, Bs). M3 ABYyX mocreannx
YTBEPKIEHHUH cleyeT Teopema.
Teopewma. Hmeem mecmo pasercmso

A(ai,---yan;ﬁi7"‘96n)=
= U Q4B o+ 8B o, —ai, B, —B,,

1€iylissn
| EYAGE

B 3ak/oueHue 3aMeTHM, 9TO TNOJOOHBIM 06pa3oM MoMeT OHITh pelileHa 3a-
IJaya O COGCTBEHHBIX 3HAUEHHAX MPOH3BEJEHHS HOPMAJbHHX OINEPaToOPoB.
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