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Tnasa 8. CAMOCOIIPA>KEHHA A MATPUITA

8.1. CBoiicTBa COOCTBEHHBIX YMCEJ U COOCTBEHHBIX BEKTOPOB
9PMHUTOBOI MaTpPUIIhI

Hanomuum, 4ro kBagpaTHas MaTpula A HA3BIBAETCS CAMOCONPSXKEHHOU (3pMUTOBOI), ecin A* = A.
1. CofbcTBEHHBIE YMCIIA SPMUTOBOM MATPUIBI BEIECTBEHHBDI.
Hokazarensctso. [Iycte A* = A, Az = Az, = #86.

IIo cBOiiCTBY CKaJSIPHOTO MTPOU3BEIEHUS
(Az,z) = (z, A*z) = (z, Ax).
Hanee B
(Az,z) = (Az,z) = Mz, 2); (z,Az) = (z, \z) = Xz, z).
CienoBaTebHO, B
Mz, x) = Mz, ).
Cokpamast ua, (z, ) # 0, nomyaum A = X\, .e. A € R.

2. CobCcTBEHHBIE BEKTOPBI 9PMUTOBON MATPUIBI, COOTBETCTBYIOIIME MOMAPHO PA3IMYHBIM COOCTBEHHBIM YUCJIAM,
OPTOrOHAJIbHBIL. (HaHOMHHM, 9TO B CJIy4ae MPOU3BOJIBHONW KB3APATHOU MATPHUILI IMOMAPHOE PA3Indue COOCTBEHHBIX
YUCEJT BJIEKJIO 33 COOOM JIMIIb JIMHEHHYIO0 HE3aBUCUMOCTL COOTBETCTBYIOUIMX COOCTBEHHBIX BEKTODPOB).

Hokazarenscrso. [lycre A* = A; Az = Az, Ay=py; x=#0,y+#6.
Torna
(Az,y) = (Az,y) = Mz,y); (2, Ay) = (z, py) = p(z,y) : (p € R)).
Orcrona,
Mz,y) = mz,y), (A—p){z,y) =0.
Ho A # u u, cienosarensho, (z,y) = 0.
CywecTBeHHOe CBOWCTBO SPMUTOBON MATPULbI yCTAHAB/IMBAET
Teopewma. Y 11000t 3pMUTOBOI MATPHUILI CYIIECTBYET COOCTBEHHBI OPTOHOPMUPOBAHHBIN 0a3uC.
JlokazaTebCTBO IPOBEIEM UHIYKITUEHN 110 MOPSIAKY MATPHUIIHL.

Jns marpunbt mopsiaka 1 yTBep:KIeHne TeopeMbl 04eBUIHO. IIyCcTh OHO OKA3aHO IS MATPUIL mopsiaka k — 1.
PaccMoTrpuM mpo3BOSIBHYIO SPMUTOBY MaTpully A mopsinka k v HaligeM Kako-HUOYIh KOPEHb A1 €e XapaKTePUCTUIe-
ckoro nommuoMa. Ilycrs (U — nopmuposarmsili coBCTBEHHDIH BEKTOD , COOTBETCTBYIOMIHA ] .

Honomaum "mabop", cocrosmmii M3 OJHOIO BEKTOpPa A0 OPTOHOPMHPOBaHHOro 6Gasuca B CF  BekTOpamum
g, ..., 9™ (cm. Teopemy u3 1.7.4). Cobersennnie BexTopst 52, . .., s(*) Gynem uckars B Buge

s =al"g® 4. 1 aPg®  wm s = Dal™),

rze
T
D= [3(1),9(2),...,9('“)] , o= [O,Qgr),...,a,(:) .

3amerum, uro D yuurapHa no nocrpoeruio u D*D = I.
ITo onpenesenno cOOCTBEHHOTO BEKTOPA

As™ =X mm ADa'™) = X\, Do, orxyma D*ADa™ = A", (8.1.1)
Marpuna AD umeer Buz

AD = [As(1>,Ag<2>,...,Ag(k)] = [Als(l),Ag(2),...,Ag(k)] -

Paccmorpum Tenepsb 3pMuUTOBY (IPOBEPHTE 3TO) MATPUILY

D*AD =
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Bnecs B — spumurosa marpuna mopsaka (k — 1), ¢ = (A\sM, sM) = Ay — (1 x 1)-varpuma, d = 61 —
HyJ1eBoii cronber BoicoTsl (kK — 1) :

d, = (49, 50) = (), 450) = (g™, 50) =,

TaK KaK g(r) OPTOTOHAJILHBI s no nocrpoennio. Nrak,

D*AD= 10

0

D - yuunrapuas marpuna. Cienosarensno, D* = D™, marpunpst D* AD u A nomo6HBL 1 UX XaPAKTEPUCTUYECKHE
TTOJIMHOMBI COBITAIAI0T
PA()\) = PD*AD(A) = (Al - )\) . PB(A)

ITosToMy cOOCTBEHHBIE YMCIIa, MATPUIBI B sIBJSIIOTCS TakKe coOCTBeHHbIMM uucaamu Marpunbl A . BepHo u
obparHoe (33 UCKIIIYEHUEM, MOXKET ObITb, YUCIa, A1 ).
Cucrema ypasuenuii (8.1.1) s onpeesienust COOCTBEHHBIX YUCEJ A, U BEKTOPOB a™ mveer BUT,

A1 0 0
0 0
................. (r) (r)
. a (0%
0 : 2 = Ar 2
B Oz,(:) aScT)
| 0 i
Ona, 09eBUOHO, PABHOCUIbHA, CHCTEME
agr) agT)
B-| | =x-|
ascr) Oé](:)

[Io MHIYKIMOHHOMY HPEINOIOKEeHHI0 MATpHUIA B uMeeT OpTOHOPMUPOBAHHBIN cobcrsenHbii 6asuc B CF1.
0603na4nM ero Bexropsr w2, ... wk),

T
Honmoxum o™ = [O,wY), .. .,w,(:_)l , r=2,...,k. Toroa u3 Bw(") = \w™ umeem

D*ADa(") = )\.a(",

orkyma A(Da(™) = A\.(Dal"), re. As(") = \,s("). Ho w™) opronopmuposansr, crenosarensuo, u al) oproropmupo-
BaHbI, 4 MOCKOJIbKY YMHOXEHHE HA YHUTAPHYIO Marpuily [ COXpaHseT CKaJISIPHOE MPOU3BEIEHUE U HOPMY, OPTOHOP-
MEpOBaHbI i BeKTOphl (™). OHI TaK»Ke OPTOrOHAJIBHBI HOPMUPOBAHHOMY BeKTOpY 1),

OproHOpMUpPOBaHHBINA COOCTBEHHbBIN 6A3UC MATPUIIBI IOCTPOEH, U TEOPEMA, JOKABAHA.

Crencreue. Besikast spmuToBa Marpuna A moqo0HA MUArOHAIBHON MaTpuue A, HA AUATOHAJIN KOTOPOM CTOSIT
cobcreennble unciaa A.

Marpuna S, ¢ TOMOIIBI0 KOTOPOi OCYIIECTBIISIETCS I01001e, yHUTAPHA, UDO0 ee CTOIDLBI — OPTOHOPMUPOBAHHBIE
cobcreennbie BekTophl Marpuisl A. Tosopsat, uro marpuipt A u ST1AS = A = diag[\1, - . ., \y] yrumapno nodobrwi.

Jomuosxus pasenctso S~LAS = A na S ciesa u na S* = S~! cnpasa, noyunm

A= SAS*.
Takoe IpeCTaBIeHNe SPMUTOBON MATPUILI HA3BIBAETCS €€ CNEKMPAALHOIM PA3AOHCEHUEM.
0 4 1
Ipumep. A= | —i 0 —i [. Pa(\) =det(A—XN)=—-X\3+3\+3.
1 3 0
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KopHu xapakTepucTudeckoro mojmaoMa Ay = 2, A = A3 = —1 — cob6CTBEeHHbIE YnCiIa MATPUILL A.
Pemus onHOpOIHYIO cuctemy

-2 1 1 0
(A-—2-1)z™ =60 wum —i 2 —i |z = o],
1 7 =2 0
¥ HOPMWPOBAB IIOJy4YEHHOE DEIleHHe, HAMEeM HOPMUPOBAHHBIA COOCTBEHHBIN BEKTOD, COOTBETCTBYIOIMHA A\ = 2 :
s =L 41T,
V3
Teneps periaeM OJHOPOIAHYIO CUCTEMY
1 ¢ 1 0
(A—(-1)-Dz® =90 um —i 1 —i |z® =0
1 0
¥ HOpMHUpYeM ToiyueHHoe perrenue. [lonyuaeM HOPMUPOBAHHBIN COOCTBEHHBIN BEKTOD, COOTBETCTBYIOMMHA Ay = —1 :

@ =110, -1T.
§ \/5[77 ]

ITockonbky A3 = Ay = —1, misi OnpenesieHns TPEThero COOCTBEHHOIO BEKTOPA, IIOJIyYaeM y2Ke U3BECTHYIO CHUCTEe-
My yPaBHEHUN

1 i 1 0
(A—(=1)-Dz® =0 nm —i 1 —i |z®=]o0]. (8.1.1)
i1 0

OnHako TpebOBaHME OPTOrOHAIBHOCTH COOCTBEHHBIX BEKTOPOB JIAET JOMOJHUTETLHOE YPABHEHUE (3(2) , a:(3)) =0

wim $§3) — $g3) = 0. Jdob6asass ero k (8.1.1), nomyuaem cucremy
1 1 0
1 i 1] 7o
1 0 -1 0

HopMupoBas ee Henyaesoe pemmenne, Haxomum s(3) = %[1, 24, 1]7T.

3anuineM CIeKTPAJbHOE PA3JIOKEHUEe MATPUIBI A

S+
S
S

1 1 1
V6 V3 V3
. . 2 0 0
A 7 NG 8 (:; 0 7% 5 | =sAs.
1 1 1 1 =2 1

8.2. YnceHHOe pellleHNE MOJHOM MPoOJIEeMBbI COOCTBEHHBIX 3HAYEHUH
aJst apMuToBoii maTpuribl. Meron Akobu

B 11.6.2 66110 yKa3aHO, YTO OYEBUIHBIN AJITOPUTM PEIIEHVS TTIOJTHOM MPOOIeMbl COOCTBEHHBIX 3HAYEHUI, BHITEKA-
oIl U3 Ompezesiennsi COOCTBEHHBIX YMCEI M COOCTBEHHBIX BEKTOPOB, HEMPUMEHNM WM3-33 €r0 YUCJIEHHON HEeyCTOWYn-
BouTH. [IpakTUYeCKOe MPUMEHEHUE TIOJIY YU METO/IbI, OCHOBAHHBIE Ha, APYTrux uaesx. OIuH U3 HUX — METO.I Axobu’
— M PaCCMaTPUBAETCA HUKE.

IIpexxae yem Hagarh onucanue Merona JAkobu, IPUMEHNM M3BECTHBIN pUEM (OBe]J_[eCTB.HeHI/Ie), MO3BOJIAIOIIMIA
CBECTU 33J1a9y C 9PMUTOBOIN MATPWUIIEH K 33Ja49€ C BEIECTBEHHON MaTpulleil BaBoe OOJbInero nopsaka. Ecau

A=A +idy, z=13U 4i2®,

1Kapa I'ycras SIxo6 AKOBU (1804-1851) — memenkmii maremaruk, wieH JIoHgOHCKOr0 KOpOneBCKOro o0mecTBa m MHOTHX aKaAeMHi
EBponsr.
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rme Ay, Ay — BemecTsennse (n x n)-marpunsy, a (D, £(2) € R 10, pasmenss BelecTBeHHbIE H MHAMbIE JaCTH (CM.
1m.2.5), ypaBHEHNE MOXKHO MEPenucarh B Buje (He 3a0yapTe, 9T0 COBCTBEHHOE YUCJIO 3PMUTOBOM MATPHUIIBI BEIIECTBEH-
HO!)

A1 —Ag 37(1) .CE(I)
............ e =
e e

Bawmernte, uTo yenosue A* = A pasrocwano meym yemosusim: A; = Af = AT w Ay = — A3 = — AT osromy mo-
JIyUMBIIASICS BEIIECTBEHHAS MATPUIA TOPSIIKA 21 cMMMeTpudHa. Jlajee, MOCKONIbKY HAPSIAY € COOCTBEHHBIM BEKTOPOM
z =z +iz® MaTpuna A uMeer u COGCTBEHHBIN BEKTOD X = —z® + ix(l), Yy TOJIyY€HHOH BEeIEeCTBEHHON MaTPUIIbI

21 —z(2
COOCTBEHHOMY 4YUCIy A Oyser COOTBETCTBOBATH 11apa OPTOrOHAJIBHBIX COOCTBEHHBIX BEKTOPOB .
22 ey,
3yJbTaTe U3 N BEKTOPOB cobcTBeHHoro 6azuca B C* MBI oTyanM 2n BEKTOPOB cobcTBenHoro 6asuca B R2" (umraTetio
1) y@®

PEIOCTABISAETCS BO3MOXKHOCTD J0KA3aTh CAMOCTOSATENILHO, 9TO u3 {x,y) = 0 ciemyer RV I I =0, a u3
22 y@

1)
l|lz|| =1 cremyer || |.... || =1).

22

Taxum obpaszom, mosaHas MpodIeMa, COOCTBEHHBIX 3HAYEHUH IJIsT 9PMUTOBON MATPHUIILI CBOIUTCS K ITOJHOM MPO-
Gs1eMe COOCTBEHHBIX 3HAYEHU JJIsi CAMMETPUYHON BemecTBeHHON MaTpullbl. C TaKMMU MaTPULIAMU MBI U Oy1€M UMETh
JeJI0O B 3TOM ITyHKTE.

Urak, mycts A — BelecTBeHHAs CUMMETpUYHAs MaTpula. 3secTHo (11.6.3), 4To eciu HANJeTCs Takas OPTOro-
HabHas Marpuna U, uro A = UT AU — nuaronaibHas MaTpHI@, TO HA quaroHaad A 6yayT CTOSTH COOCTBEHHbIE YUCIA
marpupbl A, a cronbisl Mmarputbl U 06pa3yoT cobcTBenHbIit Oazuc marpuinl A. Bymem cTpouTh MaTpuibl, yHUTAPHO
no00HbIe MaTpune A, 100UBasiCh NPEBPAINEHNs BCEX BHEAMATOHAIBHBIX JIEMEHTOB B HYJIN.

Ha nepsom mare gobbemMcsi o6palenus B HyJib HAUOOJBIIEro MO MOJLYJII0 BHEAUATOHAIBHOIO 9JIEMEHTa, (Ha30BEM
€ro BeJylIMM 3JIEMEHTOM NePBOro mara). Byzem cuurarh, 9T0 Beaylnue 1€MeHThI (BCIEICTBUE CUMMETPUN MATPUIIBI
UX JIBa) CTOSAT HA MEpecedeHuu - u k-l CTPOK u 4-T0 u k-ro CTONOUOB. Byzem Ha3bIBATH 9TU CTPOKU U CTOJOIBI
OMMEYEHHBLMU.

Hinke cxemarmaeckn n3o6pazkena ucxonuas Marpuma A®) ¢ ormedenHHOlM mapoil BeIyIUX IEMEHTOB IEPBOTO

mara - afy) wa)  (jafy)| = max|afn]),
pPFm

afy

ay

Ipencrasum pesyabrar mepsoro mara — marpuiy A, yaurapro momoGuyio A, B Buge AN = UMTAO M),
rae UM — oproronansras MaTpuia, n306paXkeHHAs CXeMATHIECKH HIKeE.

I O )
C1 —S81
v =g i 0
S1 C1
L0 0 I

Cumponowm I o6o3HadeHa equaraHas noaMaTpuia, cumoiaoM Q) — mysnesast nogmarpuna. Marpuna U &y TIOTy 9a-
€TCsl U3 eIMHUYHON [Ty TeM 3aMEHbI IBYX JUATOHAJIBHBIX U JBYX BHEIMATOHAJIHLHBIX JIEMEHTOB, CTOSIIIIUX HA IEPECEUeHUN
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OTMEYEHHBIX CTPOK 1 CTOJ'I6IIOB:

ugll) = ugcl) =1 = cos(p1); ufcli) = —ugllc) =51 = sin(p1)

( (1) 1 _ 9 0.)

(1 — YTOJ, KOTOPBIA HAXOAWTCSA U3 yCJIOBUS G, = G,

o onpenenenmio ymuoxenns: Marpur u3 A = UMTAO UM cpenyer, uro

(1) _ Z u(l)T Z a(O) (1) (8.2.1)

ITokaxkeM, 9TO JIEMEHTHI MATPUIIBL, HE CMOAUUE 8 OMMEYEHHHT CMPOKAT U cmoabyar, He n3MeHsdoTcs. Pac-
CMOTpPUM BHYTpeHHIOI0 cymmy B (8.2.1). Eciu m-ii cTtonber He BBIIEIEH, TO T4 CyMMa, COCTOUT U3 OJHOTO CJAraeMOro

n
Z aQul) = a@ull), = al9).

™m - mm

Ecnn p-s1 cTpoka He BbIZEJIEHA, TO BHEIIHAS CyMMa TOXKE COCTOUT M3 OZHOTO CIAraeMoro

(1) — Z“ D760 — u( )T (0) = a(O)
r=1

Brrancnv temeps smevent marpuist A crosmmit B omamevennmom cmoabue n B neommenennnoti cmpore.
Mycts m =14, p # 4, p # k. Hepenumewm (8.2.1):

Zu(l)T Z al (0) (1)_

BryTpeHHSIS CyMMa COIEPIKUT Teleph ABA CJIAraeMbIX

Z“(O) (1) _ q@y 1) 4 q@ 1 _ (@ | O

a BHEIIHAA — U3 OJHOIr'O

o = T (@@¢; +a®s1) = a®c; +aQs1.

ITonoxxus m = k, nosy4um

@) W70, - as1) = oYer - s

()" + (o) = (a9) + (o)

T.€. CyMMa KB3PAaTOB JIEMEHTOB BbIAEJIEHHBIX CTOJIOLOB, CTOsAIIUX B OJHON (HE OTMEYEHHOMH) CTPOKE, HE MEHSIeTCs.
B Cuj1y CHMMMETPDUUN MATPUI HE MEHACTCA U CyMMa KBaJAPATOB JIEMEHTOB OTMEYEHHLIX CTPOK, CTOAINUX B OJHOM (He
OTMEUEHHOM) CTOJIOLE.

3amerum, 9TO

1)

OcTayoch HAWTH S7I€MEHT (7 nonyqafomm‘/ics Ha MeCTe BEeIyINero 3JIEMEHTa MEPBOTO Iara.

ol = Z W7 Z o@ull) =

3y (00 4 (0,0 Z 3 OT (L0 L0
Z’LL (rz Uy + agy ) Z Ui ( Qp; sl+arkcl)

r=1
= ugz-l) ( (0)81 + a(o) 1) +u§,t) ( ag]z)sl + agc)cl) =

= —ago)clsl + a( )c% — agg)sl + afck)clsl

IIpupaBHUBas MOMy9YEHHOE BHIPAYKEHUE HYJIIO M BCIOMUHAS, 9TO ¢1 = c0s(p1), a §1 = sin(p; ), TONydIuM ypas-
HEHWE JJIsl OTIPEJIeJICHUST (1 :

(0032(901) — sin’® (@1)) W = (ag?’ ai‘?) cos(ip1)sin(pr)
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©) _ O T © S— )
(3mech yureno, uTo a;’ = a;,;’). Tax Kax no onpezenenuio a;, 7# 0 (kak HAMOOBIIHIT MO MOJY/IIO BHEIHATOHATLHBIH
9JIEMEHT), 3TO YPABHEHUE CBOIUTCS K BUIY:
(0) (0)
a, —a;:
ctg (2p1) = — G
2a;,

Haiins ¢y, noayunm marpuny A1) yaurapro nogobuyo marpume A)-

(N) 1 _ (1) _
O6oznaunm Q') cymMy KBaJpaToB BHEAMArOHAIBHBIX 3/1eMeHTOB Ha mare ¢ Homepom N. Tak kak a;,’ = a;,” =
0, a cymMMa KB3/JIpaTOB OCTAJILHBIX BHEIMATOHAJIHHBIX JIEMEHTOB HE M3MEHUJIACh,
: ()"
1 = O _ )" _ 0 _oN"/
QM =W -2(a)) =@ |1-2 Q0
Tak Kax ) ) )
@) _ 0 0 (0)
() = )" 009 < ()00,
rae n — nopsnok marpunsl. Orcoma
(@) 2
ik
> W<O(1-————). 8.2.3
Q©® T nm-1) nQUsQ n(n —1) ( )

Ha, BTOpOM mrare anropurma dxo6u Mt mocrponm marpury A | yrurapmo mozobmyo A (a, cilemoBaTesBHO,
u A(O)), y KOTOpOIi Gy/IyT PaBHBI HyJIIO Beayiue meMenTsr Marpumsr AL,

31ech MOXKHO ObLIO ObI MOCTABUTH CJIOBA "u Tak majee", HO... K COXKAJEHWIO, HA, BTOPOM IIare T€ 3JIEMEHTHI,
KOTOPbIE HA MIEPBOM Iare ObLIM OOHYJIEHbI, BOOOIIE rOBOPSsI, CTAHYT CHOBA OTJIUYHBIMU OT HyJIst!

IMosromy, B oTyinuume, ckaxkem, ot ajropurma [aycca-2Kopaana, npornece npeodbpa3oBanusi o ajaropurmy Axkobu,
BOOGIIE rOBOPst, beckoneven. Oauako u3 (8.2.3) BuAHO, YTO PU UTEPALUSAX N0 AArOpuTMy KOO NOC/IEI0BATEIHLHOCTD
CyMM KBa.]_Ipa.TOB BHEIMATIOHAJIbHBIX JIEMEHTOB y6bIBa,eT HE MelL]',[eHHee7 qeM FeOMeTpI/I‘IeCKaH HpOI‘peCCI/ISI CO 3HAaM€EHa-
2

nin=1) U ee Ipejiesl PABEH HYJIO:

TeaeMm (1 —
n(n

9 N
™M <co® (12 \ — im o™=

MOKHO OKHIATH, UTO AMATOHAJIBHbIE dIeMeHTH B mocaenosaremsaoctn marpur ANY) ¢ pocrom N mpubimmka-
IOTCsT K COOCTBEHHBIM unciaM Marpuibl A. Bomee mogpobHbIi aHaIN3 TOKA3BIBAET, YTO HA WHTEPBAJIE

|l = VQW, 0l + V@@ |

COIEPKUTCS XOTsi Obl OAHO COOCTBEHHOE YKMCJIO MATPULbL A.
EcrecTBeHHO HA3BATH 3TOT MHTEPBAJ OLEHKOW COOCTBEHHOrO 4YMCia. J[IMHA MHTEPBAJIA-OUEHKHM MOXKET ObITh
CHe/IaHa KaK YIrOIHO MaJIOi 33 CUYeT KOJIMYECTBA UTEPALIMIA.

ITocne mara ¢ Homepom N
AWN) = yMT gy (N prey ) =g ..y,

Marpurist v YHUTAPHBI, U UX CTOJOIBI SBJISIIOTCS TPUOIUKEHUSIMU J1J1s1 COOCTBEHHBIX BEKTOPOB MATpPUIbI A.

OddeKTUBHBIE YNCTIEHHBIE AJITOPUTMBI, PEAJTN3OBAHHBIE B CPEIAX KOHEYHOrO MOJIH30BATENS M B OUOIMOTEKAX
crangapTHBIX POpTpaH-IPoOrpamMM, 00ECIIEINBAIOT PEIIeHNE TTOJTHON MPOo0IeMbl COOCTBEHHBIX 3HAYEHUIN IJIsT IPMUIMO-
6bl MATPUIL] ¢ MAIIUHHON TOYHOCTHIO.

Tepmunonorndeckoe 3amedanue. Marpuma U ocymecrsiser moBopor Ha yroa ¢ B mnockocr X;0X}, mpo-
(N) _

XosIIeil yepes i-10 u k-0 KOOpAuHATHBIE 0cu B npocrpancrse R” (cpasuure ¢ npumepom B 11.7.6). Marpuna V
MIPOU3BEJEHNE HECKOJIBKUX MATPWIIL MJIOCKUX Bpainenuii. [losromy meron Akobu MHOTIA HA3BIBAIOT MEMOJOM 68PaULE-
HU.
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Cepbe3Hoe npeaynpexeHne. B ciiyyae HEIPMUTOBBIX MATPHUI[ CUTyalusi OcaoxkHsieTcs. Kak ObLIO MOKa3aHo,
TaKNEe MAaTPUIIBI MOTYT U HE UMETHh TITOJTHOT'O Ha60pa JINHEITHO HE3aBUCUMBIX CO6CTB€HHI)IX BEKTOPOB. HeCMOTpH Ha Cy-
[IIECTBOBAHNE AJITOPUTMOB, NPU3BAHHHLL PEIIATH MOTHYIO TPObIeMy COOCTBEHHBIX 3HAUEHHIA JIJTs1 TPOM3BOIBHBIX MATPHUI]
¥ PEAIN30BAHHBIX U B CPEIAaX KOHEYHOIO ITOJIb30BaTe st M B Oubimorekax cranmaptabix @oprpan-nporpamMm, pe3yab-
mam ne 2apanmupyemca. Mbl HACTOSTEIBHO PEKOMEHIyeM PYKOBOJICTBOBATHCS peKoMenmarmeii Xemvunra?: "Xors
Cy]_[[eCTByIOT HpHMI)Ie METOAbl JJIA HeCI/IMMeTpI/I‘IHI)IX Ma.TpI/IIL7 C HUMMU HAI0 6])ITI) OCTOPO)KHI)IMI/I n3-3a BHyTpeHHeﬁ

HEYCTOMYMBOCTH 33/1249U, U €CJIM MATPULA BEJIMKA, TO JIy4llle NPOKOHCYJIbTUPOBATHCS CO CHEUUAJIMCTOM, MPEXKIE YEM
PacTpavMBaTh MAIIMHHOE Bpemsi".

2Pyuapn Yacaiu XEMMUHT (1915-1998) — amepuxanckuit MaTeMaTuk. B TeOpHE KOAMPOBAHMS MPOKO m3BecTeH "kom Xemmunra'.



