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§ 5. HEOPHBOJAHMMOCTDH

Hax Bugno ms npumeposn § 4, mcxomsa us sce Gouee CaoK-
HOI0 (YHKIHOHAJBOOTO NIPOCTPAECTBA, MOMKHO NOJAYYATh
MaTpUyHHE IpPEACTABJIEHIH BCE BO3PACTAIOMEr0 pasMepa.
Kazamocy Ov, msydeHume BO3MOKHBIX LPERCTABJICHHI [aske
B mpocTedmux rpynmax tuma D, sapisiercs mexoM ycrpaima-
fome#l caosxmoctn. OFHAKO HAC cnacaer chaefyiomee 3aMe-
YatejbHOEe CBOHCTBO I'pYHNOBHX IpelcTaBJeHHH: Bce IIPef-
CTABJIGHHEA KOHEUHONH IPYINH MOKHO «IOCTPOUTHY M3 KOHEU-
HOT'0 YKCJa HEKOTODHX OHPeAeJIeHHEX HeNPHBOAUMEX Lpe[-
crapnednii, I'pynua D,, Hampumep, mMeeT TOJBKO TPH OU-
pefleleHHEIX HEIPUBOMMMEIX IPEACTABACHHA: ABa OJHOMEp-
HEIX W OfHO AByMepHoe. 3[eCh HAM NPHEXOAUTCH BBOXHATH
HEKOTODHe HOBHE NOHATHA} MH CTPOrO ONpEeNHEM HX
9yTH LIO31Ke, a LOKA AAA muIocTpamum obpardaMcs K Opn-
Mepy, paccmorpenHomy B § 3, m. A. PasmepHocTs upen-
CTaBJIEHHSA B 9TOM IpuMepe paBHa tpem. V3 Bmia Marpuyp
BHITEKaeT, OAHAKO, UTe MOCTPOEHHHIe M3 HEPBHX ABYX CTPOK
A croxbmos Marpumbl 2X2 o0pasyroT HBYMepPHOE HPeJCTaB-
JeHne, TOTJAA Kak [WATOHAJIbHLIE MaTPHYHHE DJIeMeHTH, pac-
MONO;KeHHEIC HA HepeceieHWH TPOTheH CIPOKH ¢ TPeThuM
cronbmoM, oOpasyloT IpepcrapieHHe PasMOPHOCTH OIWHHMA.
9T0 CTAHOBHTCA BOBMOKHKEIM, IIOCKOJBKY PABHHE HYIIO BJ6-
MEHTH, PACIIOJOKEeHHEe Ha IepecedeHny IepPBHIX ABYX CTPOK
C TPeTHEM cTOAGMOM I mePBHX ABYX cTOAOHOB ¢ TpeTheil cTpo-
Koii. Ecnn roBopuTE 0 BeKTOPHOM HPOCTPAHCTBE, TO T0 03HA-
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qaeT, UT0 fBa BEKTOpa €, W e, NMOPOK/IA0T MHBADHAHTHOE
BEKTODHOE NPOCTPAHCTBO, a ONWH BEKTOD €, NOopOoMmaer
BTOPOE WHBAPUAHTHOE BEKTOPHOE IPOCTPAHCTBO, OPTOTOHAIB-
noe nepsomy. Msl ckamkeM B 9Tolf CHTyamud, 4TO Tpexmep-
HOE HpejcTaBieHne INPHBOTATCI K (CyMMe» IRYMEPHOTo
u ojHOMepHOro mpefcTasaeHmii. OnHEOMepHOE IIpejicTaBlIeHme,
OYeBH[II0, HEe MOKeT OHTh HpHBEAeHo [albile, a MOIKITAR-
Mmuch UPHBECTH JABYMepHOe UpefcTapienme, MoykHO y6e-
AUTHCA B TOM, YTO W OHO Tak:Ke HempmpsojuMo. Mer Braajsi-
BaeM B OTH CJOBA TAKOM CMBICH: HEBO3MOJKHO BHOpath HOBHE
GasHCHbie BEKTOPH e;==ae,+fe, m e,=fe,—ae,, Takue,
gT06E MATPHYHHIE BIEMEHTHI

TiuR)=(e;, TR)e) m Ty (R)=(e;, T(R))e))

obpamanucs B 9T0oM Gasmce B HyJb [ BCeX dleMeHTOB R,
n3 rpyuns Dy, IlpencraBnenus, KoTophie Heab3s npm;ecm
Ha3HIBAIOT HEIPHUBOMUMEIMH.

IloEsiTHe NPMBOAEMOCTE WIPAET YPE3BHYAWNO BAKHYIO
PONb B pH3mKe, ODOCKOJBKY, KaK MLl YBHAUM B CHeyIOOEH
TJaBe, U3 BOJHOBHX QyrmKmuil, OODHCHBAIIIAX CTATIMOHA PHEE
COCTOAHEA CHMMETPHYECKOI cmcTeMM ¢ OAHOI W TOU :Re
DHEPTucii, MOKHO IOCTPONTHL GasucHHe (YHKIHA HEOPHBO-
AWMOTO IPeJICTaBNeRdsA T'PYIIL OHepanuii CHMMeTpuH.

Jlagmm rtemepnr Gosmee c¢rporoe oOmpefenenne NOHATHS
npmsojumoctn. llycrs [ — mpocrpanciso, WHBapHAHTHOe
oTHocHWTeapHO Ipeobpasomamuil T(G,), NIAYIHpPOBaHHBX
HeKoTopoit rpymmoii ¢ m3 saementoB G,. Torza, ecim L,—
VHBAaPHAHTHOE, TOJNPOCTPAHCTBO LPOCTPAHCTBA L H ero
oproronaansoe gonoadenne L, (ria. 3, § 1) Toxke musapnant-
HO, TO IpeAcTaBiieHAe 1 Ha3HBAOT IPWBONUMEIM. Eciam swe
TAKOE TIOANPOCTPAHCTBO HAaiTH HEBO3MOIKHO, TO TpEACTAaB-
nenne T HaseHBaeTcsa HENPUBOJUMEIM. B 3TOM oupepeaenunn
IPHBOAMMOCTH CYN[ECTBEHHO, YTO WHBAPHAHTHH KaK IIOf-
npocTpancTso Ly, Tak B ero OpTOTOHANBHOE flomosnenme L.
37ech onATH BO3MOMKHO YOPOMGHIE, MOCKOJBKY, eCIH OIle-
paropn T(G,) yHHTapHH, W3 WHBAPHAHTHOCTH HPOCTPAn-
¢tBa L, BHTeKaeT WHBAPMAaHTHOCTL NpocrpanctBa L,. [lo-
Ka3aTeNbCTBO OYEBUAHO: ecadm (GasucHEe BEKTOPH IPOCTPAaH-
¢rBa L, oGo3Hauuth uepes e;, a GasmCHLIE BEKTOPH Hpo-

crpaHcrsa L, — depes €;, 10 1m0 oupepenennio L, M mMeem
(eq, e,) 0.
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B cany masapuanraoctn L npoussenenne (T(G )e;, e;) =0,
a BCNefIcTBUE VHAWTAPHOCTH omepaTopa T ITocTeaee PaBercTBo
DKBWBANEHTHO paBeHCTBY (e, T(G, )e;)=0. 3 sroro pasen-
CTBAa BHITERAET, UTO BeKTOpH T(G,)e; OPTOTOHATBLEH BeK-
TOpaM e;, T. €. 00A3aHK ITpUHALIeKATH UpPOCTPascTBY L.
TaxnM ofpasoMm, upoctpancTtso L, HWHBapwAuTHO, 9T0 o
TPeGOBAIOCH MOKA3aTh. YCIOBWE VHWFAPHOCTH Tpeofpaso-
BaHPH MOUTW He OTpAHWYMRAET OGMIMOCTH, MOCKOILKY, KAl
Mel vBuyimM B § 6, modTm BCe WHTepECHHKE ¢ TOUKW 3PERTIA
dmsmkw mpeobpasosanms yamrapuer. Tawum ofpasoMm, oxa-
RHIBACTCA ROBMOMEHIM pasbwrh nioGoe upoctpancteo L Ha
cymmy mommpoctpancts L, (mx momer Guith Gonnime ABYX),
KAKI0e W3 KOTOPHX ABAASTCH WHBAPUAHTHWM W HEIIPHBO-
AAMLIM, XOTS Tarkoe vpazbuenne He 06A3aTENLN0 OIKHO
OCYIMECTRAATLCA eqnuacTRenanM obpasom. Moskmo mammeaTts
L=L;+L,+Ls+. .., rme wmawmoe mnogupocrpamcreo [,
HENPUBOANMO W WHBAPWAHTHO 110 OTHOMEHWIO K npeobpaszo-
paamssM T (G,). CooTBercTBeHNO BDTOMY upHReleHHEe UDENi-
CTaBJIEHNA MOMKHO 3aNUCATH B BHME
T(G)=TW(G)YPTN(G)PBT™G)P..., (4.12)
rre TP (G,) — menpmpogmMoe mpercTaniieHne, RHAVINO-
BagHOe B upocrpaHctse L, Jlammoe BHpaskenme cienver
NORWMATE Kak CyMMy omepatopor TY(G)), meicTeyomnx
B DasdHHX mpocrpamcrBax L,,— ma 8To YKaswBaer ocoban
dopma 3HAKA CIOKENwA.
" Ha m3wmKe MaTpHI 3TO 03HATAET CHENVIOMEe: eCAH BH-
6parTs GazmcHEIG BEKTOPH TakmM o6pasoM, 910 BHAYATE HIVT
BeKTOPH mpoctpanctBa Li, 3areM Bexropwt L, w T. 1., To
MaTpuma mpmrMmer «Grok-fmaromarnHyio» GopMy ¢ Hyaamn
BCIONY, KPOMe IHATOWald, KaK TOKAa3aHo HmKe. 37ech CHM-
somomM T'?(G,) ofo3Eadena KBappaTHas MaTpmIa, pasMep-
HOCTE KOTOPOH COBIANAeT ¢ PasMePHOCTHI0 IOATPOCTPAHCTBA
L,, a mynsMm o6osmauensl OpAMOYTONBHEIE MATPATIH U3
OfTHWX BYJNEBHX DIEMEHTOB:
AT 0 0 .. 0
O T® 0 1,0

0 0 1™ ..0

. . «
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Haxmoe T9(G,) ects wmenpwpoguMoe MaTpWYHOE IIpeJ-
crasnenne rpynnnl §. Ecam sagamo nmpom3BosbEOE MaTpwWd-
HOe mpexcrasxenme T, 10, 94ToGH mepeiitm ¥ mpocToit GiroK-
OUATOHAJNBHOA GopMe MaTpUmbl, OUYEBHIHO. HEOOXOMMMO aK-
KYDATHO OCYmECTBHTH IEpexXoq K HOBOMY 6a3ncy, OTBEda0-
meMy mopmpocrpascTsaM Lg. Ilpusenemme wmarpmm Moxer
ObITH BanMCaHO B BUIE

T(G)=TV(G,) DT® (G)PTI(G)D..., (413)

aBaJOTAYHOM omepatopmomy pasedcrsy (4.12).  Ocofasg
$opMa 3HAKA CIOMKEHIA BHOBL MAIOMIHAST HAM, YTO MBI
mMeeM JIeJio He ¢ OOLIYHBIM CJIOMKeNmeM MaTpui, a co «6op-
Koity MaTpmmul T m3 Ksagparimx Marpum T9(G,), pasme-
INPHHKX BAONDL ANATOHAJM.

Ecnn zajad upomsBOABHEIA BOKTOP T, TO Mb MOMEM
DOCTPOMTH WHBAPWAHTHOE MPOCTPAHCTBO L, mCIOTH3YyA oOme-
pamum T(G,)r, rax moxasamo B § 4. Ecan temeps mpupecTn
5TO IPOCTPAHCTBO K CYMMe HONPMBOAWMHX HOANPOCTPAHCTB
Lg, T0 BEKTOD I MOKHO BalMCATh B BUIE £= ¥ ¥y, e Iy OpA-

q
Hamte;xur mpocrpamctsy L,. B atom caygae rosopar, UTO

BEKTOD r pal3joeH HAa HEODPHBOAHMMBIC KOMIONEHTHL F,.

§ 6. OKBUBAJEHTHLIE ONPENCTABJIEHNA

Ouucarmoe B § 5 mpmeemenme MO3BOAACT B TUPHATHTE
cBecT nioGoe TWpeACTABIEHHE K COCTABISONITY ero Helpn-
sogaMeiM mpejcrasienuam. Ilosromy B jmamnEefimsy Mt B
OCHOBHOM OTpAaHWYNMCH HCCAEIOBAHNOM CBOWCTR HENPWBO-
JMMKX UPOACTaBAeHHEA, 3HAst, 9TO 113 HIX MOGKHO BHIBECTH
cBoiictsa wioGoro mpumBoguMOre mupefcTamnennd. [ame B
9TOM CIydYae UUCI0 BOZMORHEIX HEUPHUBOIAMBIX IDENCTABIC-
HEH 0CTaeTca GECKOHETHEIM, KaK MOJKHO BHAGTL W3 NpUMepa,
paccmorpennoro B § 3, m. A. TIpoctpamcTso, ompenenennoe
IBYMsSI BEKTODAMW €, W €,, OHI0 AenPUBOAMMEIM ¥ WO DPOIK-
RAN0 ABYMEpHOe HEeIPWBOINMOE ITpEACTaBAEHNMe IPpymunr 7ig.
Onnaro, mo-gpyroMy BmiGpaB B TOM K¢ OpPOCTpaHCTBE Oa-
BWCHEIe BEKTODH, MK IoJydnM wuHoil Habop Marpum T(G,).
Moxso magesThca, 9To momo0HOe TpWBMAmbHOE Ipeobpaso-
Banme Gasmca ©e OYgeT HIMEHATH HEKHE CYNICCTBOHHLIE
CBOJCTBA TpefCTABICHNA — M HTO AEHCTBATENLHO Tak. Mu





