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Jle#iCTBHTENbHO, BOCIOJL30BABIINCH COOTHOLIEHHAMH
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(7.19), (7w25). (7.197) u (7.25"), noayuum
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yTo M TpeboBaloCb Z0OKA3aTh.

Mbi a0KasanM cosnanenue omnepaTopoB L’ m L u Tem cambiM zokasany,
yTo ¢ noMoulblo coornowenntt (7.19) u (7.25) kaxaomy addunnomy
OpTOroHAJbHOMY Teuzopy BToporo panra (L;;) oaHO3HAuHO CTaBUTCA
B COOTBETCFBH: JHHeHnni#h omepaTop L. IToT /umedunifi onepatop L
MOXHO OTOXIECTBUTL C TeH30pOM (Lij), KOTOpOMY OH COOTBETCTBYET,

MHBIMH CJOBaMM, paccMaTpuBaTh aduUHHBIE OPTOTOHANbLHEIf TeH3op BTO-
poro paHra kak JuHeHHbifl onepaTop. Takas unTepnperauus adduHHOr O
OpPTOTOHA/NLHOIO TEH30pa BTOPOrO PaHra MinpoKO MCMOIbL3YeTCA B GU3MKe;
VIMEHHO TakuM o0pa3oM MHTepNpeTHPYIOTCA TEH30P NPOBOAUMOCTH U TEH30p
VHEDUMM, YNOMAHYTHe B Hayade 3ToH TI'aaBbl, 4 TAKXKe TEH30p HaTpsKe-
HUH, C KOTOPHiM Mbl no3nakoMumcad B § 5*). Ho Bo3woxna u apyras
BeCbMa 1o0Je3Hasd MHTepNpeTalMf TEH30pa BTOPOrOG paHra, Ha KOTopo#
Mbl OCTAHOBMUMCA B cClenyiwomeM naparpade.

§ 3. CBu3p Meway TeH3opaMH H HHBAPHAHTHLIMH
noJuJaHHeHBIMH GopmMamMu

1. TeH30pH NepBOTO paHra W HHBapHaHTHHe JauHefinme Gopmsl.
[Tycts B KaXpo#h cHucTeMe KoophuHAT 3ajaHa CuCTeMa Tpex 4Yucel ap,
Qg Qg NPUYEM 3TH UUC/IA NPH NEPeXOAe OT OJHOH CHCTeMbl KOOpDAMHAT K
Apyro#t npeolpas3yioTca Tak, uTo JauHeHnas dopMa a;x; -} a,x,-+ azxg,
rae X, X Xz-— KOOPIHHATH IIPOM3BOJLHOIO BEKTOpPa X, OCTaeTcd
MHBapHaHTHOH; Torza Beamuunn a; (i=1, 2, 3) obpa3ywT Tensop nep-
Boro padra. [leficTBuTenbHo, nycts B Oasuce ey, €, ez BeKTop X mpen-
CTABAACTCA B BHIE X = X;@~- X,y X;€3 ¥ KOOIDDUUMEHTH NHHEHHOH

dopMbi  paBibl 4y, @, a3 a B Oasuce e, e, e, TOT ke BeKTop X

*) Ecan BMecro coornomenuit (7.20) u (7.25) zaa omnpemesenus JguHedHOro
OIEpaTopa, COOTBeTCTBYIOmEro TeH30py (L;j), BOCMO/b30BATLCH COOTHOIIEHUSIMHU
Yy py (Lij
3 3

L*(ej)= D Ljsers j=1, 2, 3, u L*(x) = X, x;L*(e;), 10 MOAyuiTCSH Anileii-
k=1 i=1
HBlil onepatop L*, xoropmiii nasbiBaercsa conpsowcenHsim ¢ L.
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NpeACTaBSETCA B BHAE X = X € - X,&,~- x,€; 0 Kos(duuMenTs JIuHel-
r ’ I

Hofl (opMbl DaBHBH @[, @y, @ W uycThb Aunednas Gopma MHBAPHANTHE,

T. €. Aa9 J0BOro BeKTopa X BHINOJHSETCS PABEHCTBO

’ 7 I r I ’
QX QX - QX = @ X~ A, X, ayx,. (7.28)
,
[Toacrasus B npaByw uacTb paseuctBa (7.28) BhIpaneHue X, uepes X, :

3
X,= > a,,x; OyzeMm umeTb
i=1

J 3 3 3 \
Z,la;x;= L a, o aikx;:i;x <k§‘aikak) xl.

B cuny npousBoibHOCTH X;» X, Xg, nOAyuMM
3
. .
a,= g—llaikak- (7.29)

yTo U TpeboBaNOCH ZOKA3aThb.
2. TeH3opH BTOPOTO paHra # MHpapuaHuTHHie Guauneiinbie GopMbi.
Cosepentio aHanorMuHo Ko3pUUMEHTH WHBapuaHTHOH OHaUHEHHOH

dopwmbr

i
(rae X; M y,— COOTBETCTBEHHO KOOPAMHATHI TEKYIUHX BeKTOpPOB X H Y)
COCTABJASIOT TeH30p BToporo pasra. JIleficTBUTeabHo, mycTh B Oasuce
€. e, e; Oumnietnas dopma umeer sug (7.30), a B Gasuce e;, e, €, —

BUZ

3
}]_Ia,.jx,.yj (7.30)

3
A\ ’ o
1,%1"”"#1 (7.31)
U nycTb
3 3
i,‘j'il agjx;y} — m,2n=1 @pnXmVn (7.32)

a8 moObIX ABYX BeKTopoB X, Y. IToacTasus B npaByi 4acTb paBeHCTBA
(7.32) BbipaeHue CTapblX KOODPAMHAT BEKTOPOB X, Y uepe3 HoBbie

3 3
K= D0, %, y = jz,lajny}, (7.33)

HONYUUM

3 3 : v /3
Y 4 Pyl \ ’ N 4 J—
21 a;, %Y= amn(zaimxz) <j}_-41ajnyj>—
p . -

i=1

3 \
N !
= (\ . aimajnamn) xi-v]' (734)
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14 ’
B cuny npou3BoibHOCTH X H Y,

3
a, = 2 q (7.35)
n=1

n,

yro ¥ TpebGoBasocb A0KA3aTh.
Sameuanue 1. PaseHctso (7.35) MOXKHO [40Ka3aTb, MCNOJb3YA
JMIlb BeKTOpH eXUHMYHOH a.nuubl. IleficTBMTEbHO, noaaras, HanpuMep,

[ 1 npn i=1i, ! I opn j=j,
x; = i=1, 2, 3, y;.= Jj=1, 2, 3,
| 0 npu @4, L0 mpu j # jy
(7.36)
nonyuum 43 paseHcTBa (7.34) paBeuncTBO
3
;olo mSﬂ. 1 t'omajon mn’ (735)

TipUueM BeKTOpbI

UMEOT, B CHIY cooTHouieHu#t (7.36), eauHMunywo i171MHy, Tak kak Oasuc
e;. €, e, OpPTOroHajeH M HOPMHDOBAH (Mbl YC/JOBW.HCh DPacCMaTPUBATH

ToJbKo TakMe Oasucel). CiegoBarenbHo, ecau Ounuuefinag dopma uuBa-
pUaHTHA HA eaMHMUYHON Cdepe, T. €. npM yCI0BHHU, UTO €e 3HAUEHHA
paccMaTpHBAIOTCA JIMIIbL Ha BEeKTOpPaX eAMHUYHOH AJIMHE, TO COBOKYI-
HoCTb ee Kod(duuueHToB &;; obpadyer addueubih oproroHaibHbIA TeH-
30p BTOpOro paHra.

Buavuelnas ¢opMa Ha3biBaeTCA CHMMeMpudHOd, ecau MarpHua ee
Kod(puunenToB cumMMeTpuuna, T. €. a4j;=a;;. (B cuay (7.35), sro0
paBeHCTBO MMeeT MecTo B Jio6oM 6asuce, eCa¥l OHO BbLINOJHAEGTCA XOTb
B oaHom Oasuce.) Tlosaras B cummerpuuHo#f OMsmieiiHoft ¢opme Yy =X,
Mbl NOJYYMM 0O oupegeieHMI0 K8AOpaAmMuUHy0 gopry

3
%l
2 a; xy; (7.37)
i, j=1

Cuvmerpnunas Onavueftnas ¢opma ogHo3HaUHO onpeaeasercd Mopo-
maaeMoli e ksagpaTHuHoll dopmoH. HeficTeuTenbHo, noacrasum B (7.37)
BMECTO KOOPZAMHAT BeKTOPd X KoopauHarhl BekTopa X—+Y. IloCkouabky

18 B. M. Bynak, C. B, Lomuu
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a;;=@j;;, MBI NOJYUNM
3

.12 a;i(x;+y)(x; +Y,)— 2 AL X A-J G ¥+

is

+ Z. at/xt.v;"*" 2 ai/yx -

3 3
l’;_lai]x Y,+ 2 inin+2i’]2=llaijxi.Vj' (7.38)
CiaezoBatedbHO,

3

.
Z aQy;xy;=

i, j=1

3 3 3
=%{ 2 a; (X y)(x;+y)— L a;jx;x;— E a;yiy; s (7.39)

i j=1 i j=1 i, j=1

yro u Tpebosanoch poka3ats. OTCOAA CaAeAyeT, UTO KOoIPdhuyuermot
UHBAPUGHMHON KBAOPAMUUHOL (HOpMbL COCMABLSION QPEHUHH b
OPMOZOHAALHBLIE MEH30p BMOPOZO paHza, TaK KAK OHU ABAAIOTCA
Ko3(ppUUMeHTAMH COOTBETCTBYWOLLEH! CHMMETPUUHON MHBApMaHTHOH OWIH-
HedHOH ¢opmbl, a paHee Oblno gokas3aHo, 4To Ko3(@HUMEeHTH MHBAPHAHT-
Ho#t Oununefiioft Qopmel oOpa3ywor apQUHHEHA OPTOTOHAALHEIA TeH30p
BTOPOrO paHra.

Sameuwanne 2. Ha ocHoBanum 3ameuanms 1 MBI MoXKeM CKasaThb
Tegepb, uro CcHCTeMa KoddduuuentoB @;; KBagpatMuHo# opwubi

> @;;X;X; WHBAPMAUTHOA Ha eauHHuHON cdepe, o6pasyer adduHHbIA
£, j=1
OpTOTOHA/MbHBIH TEH30p BTOPOTrO pAHra.

3. TeHsopn mNpoH3BOJILHOTO paHra p H HHBApHAHTHHIE NOJH~

auHefinbie  dopmbr. ITycte sextopnt &y, &, ..., £, pasaoxenn no Ga-
3UCY ey, €y, ey
8 =881+ Ejoa 1+ Ejses, J=12 ..., p,
¥ nycTh B 3ToM 0Oaduce FalaHa cucreMa Kod(¢:uiciTOB a,'l,'2.,.ip, rae
= 2,3, s=1,..., p. Toraa dynkuns
3
> a. . £ &y . &
P . A S <
ii, Lp: Ly P 1, =2, mp

HasbiBaeTCA nosdsdneldnold opaoil. Kak u B caydae vHBapHanTHOH
6vinHefiHofl QopyMbl, HETPYAHO AOKA3aTb, HYTO COBOKYMHOCTb Kod(dunyen-
TOB MHBAPHAHTHOH nNOAMJHHEHHOH (opMbl NPOU3BOJLHOrO panra p > 1
ofpa3yer apduHHBIA OPTOTO HA/NBHLIA TeH30p p-ro paura.



