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Commentationes Mathematicae U n i v e r s i t a t i s Carolinae 

5 , 4 (1964) 

0 METO^ m&KUW 
Djt , rPWBAHOB, KA3AHB 

B HacToameit saneTiee yKa8HBa»TCS ycHOBHH paapeinMMOCTM iieTOflOii 

p e ^ K m i M [ 1 ] ÓeCKOHe^IHHX CHCTeM JDfHe^HUX ypaBH6HKJI« 

IJycTb E -CecKOHê Haa eflKHireHaji flnarojn>Han iiaTpiiEia, R^ -

MaTpMua, nojrynenwasi M$ E aaiieHoft nepBHX n e^mmi* rjiaBHoJI 

AHaroHajiM, K f̂  = E - R ^ • OooaHatuui qepea / KOopflHHaTHoe 

npocTpaHCTBO H ^epea /t -;otyajn>Hoe K Heny KoopflHHaTHoe npocTpaH-

CTBO [Z] • ECJIH BeKTOp X ^Z , TO IipM JDDÓOM 'tt. «*^2,*.# BeKTOp 

fj,, X C -£ » 'I 5v X II é II X II • BajtHoft xapaKTepHCTHKO^ npoc-
TpaHCTBa Z flaiHevcs ero KOopflHHaTHoe no#npocTpaHCTBO ÍZ 1 , 

npeflCTaBJwcmee coóofí aaimKamae B iieTpHKe npocTpaHCTBa / uHOxecr-

Ba BCeX B8KT0p0B C KOHê IHHM tiHCJIOM OTJWWHHX OT HyjIH KOOpflHMaT» H e -

Tpŷ Ho noKaaaTb, w o BGKTOP X e L Zl Toryja H TO^BKO Tor^a, Kop^a 

tim> HR^XII * 0 • HocjieAOBaTearbHOCTb BeKTOpOB <£ X^} c Z Ha-

aHBaeTCH cjia6o cxo^Hmeftca B /£ K BeKTopy X e Z , ecjnt npn JID-

6OM BeKTOp e {/ » í#*v» 6 ^ 

Ha CXO#HMOCTH no Hopiie BHTeicaeT caaóaa cxo^xiiocTb. Ms caaóofi cxq* 

AHMOCTM IDCJieAOBaTeJIbHOCTif BOKTOpOB BHTOKaeT HX nOKOOp^MHaTHafl 

CXOflHMOCTb, ECJW Z + í Zl , TO / flBJIJieTCH COČCTBeHHOfi UaCTbD 

conpaxeHHoro c ^ npocTpaHOTBa* IIoaToî r B 3TOM cay^iae caa6a£ cxo-

AMMOCTb B Z OTJDTíHa OT CJiaÓOfi CXO^HMOCTH B CUHCJie T60pMM HOpMH-

P0B8RBHX IipOCTpaHCTB* 

B paifKax npocTpaHCTBa Z paccMOTpiiM ÓecKOHeiHyD CHCTeuy 
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JÍXB6ÍHHX ypaBH6Hltít 

(i) TXaf£-A)X«H. * ^ - J ^ a*»* **-A» C"i-4V-«>-
3TO 3HaqMT, w o MaTpiraHHfí onepaTop A orpaHxqeH B npocTpflHCTBe 

£ f K3BeCTHHfi BeKTOp H € £ H B paC*ie* npMHMMaDTCfl TOJIbKO 

npnHa^Jie aimte npocTpaHCTBy £ peineHHfl X aToil CHCT8MH ypaBHe-

RKÍt. B AajibHeftmeu oyae* npeAnojiaraTbCfl, trro CHoraiia ypaBHeHnž ( I ) 

0AH03HaqH0 paspemxua B £ (rrpií jooóoit H € £ ) , q-ro B citjgr 

TeopeMH C* BaHaxa 06 oČpaTHOu onepa-rope aRBKBajieHTHO npe#nojioxe-

HHI> o cyinecTBOBaHMM orpaHiraeHHoro oCpaTHoro onepaTopa 1 • Ha-

pn^y c CMCTeuoit ypaBHeHMft ( I ) paccMOTpuM yce*ieHHyi> cucTeuy ypaB-

0 ffn, > *t ) 

ECJK řípu Bcex aoeraTOtiHo óojibiiaix n cucTeua ypaBHeHwit (2 ) 

miee? exxHCTBeHHoe perueHiia X^ x noc^eflOBaTejibHocTb BeKTopoB X^ 

cxoflMTCH noKoopAMnaTHO K HeKOTopouy Beicropy X e £ , HBJIHCmeMy-

ca pemeHMeM cucTeim ypaBHeHuft ( I ) , TO rosopaT, ÍITO cucTeia y p a s -

HeHHfl ( I ) paapenDiiia B ^ MeTOfloii pejorieajau ECJW icpoue Tóro 

^d."-* ^ n o Hopiia npocTpaHCTBa /£ (COOTB. csa6o CXO^MTCH B 

£ ) , TO Gy^ei* roBOpHTb, qTO IIBTOA peflyKUJoc CXOAMTCS no Hopiíe 

npocTpaHCTBa £ (COOTB. cjiaoo CXO^HTCH B £ ) • 

B AaJibHeftmeii qepea X w X ^ o6o3Ha*idU0TCH penemi* cKCTeM y -

paBHeRKU (I) M (2) COOTBeTCTBeHHO. 

Teopena 1» JU& Tóro ?TO0H o^HosHa^HO paapennuias B £ c*CTe-

iia ypaBHeHitíi ( I ) OHjia paapemmfa iieToaoii pe^yKUHii, cxowWHca no 

Hopne npocTpaHCTBa í , Heoóxoaiuio M AOCTaToqHO, UTOÓH Hamjiocb 

Taxoe ttKCJio N , tiTO onpeflejiHTejib 

(3> ' Í Í - ^ C / Í ^ * D «P««*°« -n. > N 
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M VTOCSH JUm, # R ^ (AK^+ H)ll «• 0 • CnpaBe/pniBH OUGHICM 

QX-X^Uir^lR^íAXn+HI » «TXn-HII = HRnCAX„ + H>«. 
ECJCH IIAII < 1 , TO yaaoBne (3 ) 8aBefloiio mmojmsieTCsi* OR-

HBKO aaxe B 9TOM cj^y^ae npn Z ^řtZl OMCTeiia ypaBneHidi ( I ) n o 

s e ? ÓKTb Hepa8pemuiiofi MeTO^ou pe^yKUMii, CXOAHUQIMCH no Hopate npo-

cTpaHCTBa Z • B caiiOM flejie, cnpaBeflJHiBa 

Teopena Z. ECJM I A II < - 1 , TO CHCTeua ypaBHeHHfi ( I ) paa~ 

penMiia iieTOflOM peflyKmw, CXO^HUPMCH I© Hopjie npocTpaHCTsa Z , 

•ror^a K TOJihKo Toraa, Kor^a X c ÍZ1 mm, *ITO aKBHBa îeHTHo 

Im, íR-fAX^ + fOH-O. 
TaKKM oÓpasoM, ecjm Z*LZ1 , TO smóaa CHCTeiia ypaBHeHirii 

( I ) c II A II < A paapemMiia IISTO^OM pejtyKUHH, cxo,nflimtMCfl no 

Hopne npocTpaHCTBa X • B lacTHOCTH, a«ro cnpaBefljniBO AJUI npocT-

P8HCTB l? ty > A ) . ECJW l + Ul9 II A /I < 1 « A{2| £ UJ , 

T O , KaK dTO BHTeKaeT H3 npe;wjyineft Teopeim, cwcTeiia ypaBHeHidi ( I ) 

paspeumiia ueTOflou pe^yKiBoif CXO^HIOHMCS no Hopue npocTpaHCTBa JL , 

jirauB Tor^a, Koraa KaBecTHHH BOKTOP H c U ] . 

MaTpM îHHŽ onepaTOp A HaauBaeTCS c< -HenpepHBHHii [ 2 ] , ecaw 

Aj5- IIA - £i A II » 0 # JIDÓOH flC-HenpepHBHHll onepaTOp Bnojrae 

HenpepuBeR a oÓJiacTb ero 8Ha?eHHft pacnojioxeHa B [Z] • CMCTeiia 

ypaBHeHHH ( I ) HasHBaeTCS ot-HenpepHBHofi, ecjra A HBjraeTCfi 

ot -HenpepHBHHii onepaTopon. 

Teopena 3 , 0#HO3Ha*iHo paapenoiMafl B Z oc -HenpepHBHaa CMC-

Teica ypaBHeHMU paapemHiia MOTO^OM peflyíctnm, cxoAHtmtucn no Hopne 

npocTpaHCTBa Z , Tor.ua H TOJ5BKO Torga, icoi\aa H £ í í l . 

OTcn.ua BHTeKaeT HSBecTHiri! peayjibTaT o Bnojrae HenpepHBHHX CMC-

Teiiax ypaBHeHnii B rajibÓepTOBOii npocTpaHCTBa JL^ ( Í 3 j , rz. I I , 

§ 3 MJSH [ 4 ] , TJU X i y , § 3 ) « tíacTHHii cjjytiaeM npe.znw.meil Teopemi 

flaaneTCfl Taiace OCHOBHOÍI peayjibTaT paÓOTH [5 j 06 O -HenpepHBHHx 
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CKCTeuax ypaBHeHnit. ECJOC Z * ti J , TO miacc BII o jme aenpepHBHHx 

onepaTopoB B Z coBna^aeT c Kjfaccoii dC -HenpepNBHHx onepaTopoB. 

TaKMM oCpasou, ec^x Z s ti J , TO JUDÚBSI OAHOSHaqHo paspenuniafl B 

Z BnojiHe HenpepHBHafl cxcTeiia ypaBHeHiril paspenouia MOTO^OM pe^yK-

HHM, cxoAfliqHMCJi no Kopne npocTpaHCTBa Z • 

TeopeMa 4» RXBÍ Tóro ITOCH o#H08Ha*iHO paapemHMaa B Z CHC-

Teiia ypaBH6Hidl (X) (fcura paspenouia uevoAOii pejsyícn.JíM, cjiaóo CXO^H-

aSCMCH B npOCTpaHCTBG Z , HeoGxOAHliO H flOCTSTOtlHO, qTOOH BHnOJI-

HHJiocb yc^OBne (3) M R/n-^^Cn,"^ 0 cjiaGo B npocTpaHCTBe Z * 

OTMeTHM p«4 tiacTHMX oaytiaeB STOÍI oómefi TeopenH, ecTecTBemio 

floiiojiHfl»meM Teopeny I* 

Teopeiia 5 , ECJDC CKCTeiia ypaBHeHHH ( I ) o^RosHatiHO paspenouia 

B Z , BunojiHHeTCH ycjiOBMe ( 3 ) , l iAX^I S C < oo M Z** C Jt* J t 

TO 9Ta cMCTeua ypaBHeRHfl paspemmia UBTO^OM pe^y^MM, cjiaóo c x o -

flUlHKMCS c npocTpaHCTBe Z • 

CaejoTBMe. ECJOI l\Al\ < i % Jl*m Ct J , TO CHCTena y p a s -

HeHHJS ( I ) paspennsiia iterojioif pe^yKipix, cjiačo cxo^anstMCfl B npocTpaH

CTBe l . 

TaK KaK mi m Z^ » iJL^ J f <PO: B ^acTHocTH, j»(5aH BnojiHe p e -

ryjrflpHaH cHCTeiia ypaBHeHiril paspenouia Měrovou pe^KUMH, o iačo c -

XO f̂lUOfMCH B npOCTpaHCTBe 491 • 9TO HBXSieTCS yTO^HeHMeM HSBeCT-

Roro yTBepameHHfl o paspenoiMOCTx iaeTo.nou pe^yiapm Bnojsne peryjiap-

HOÍÍ CMCT9MK ypaBHeHHH (id] 9 CTp. 41 ) • 

TeopeMa 6« OjoHosHaiHO paspenociiaa B ^ at-HenpepHBHaH cxe~ 

Teua ypaBHeHHH paspenouia ueTOfloii pe,nyKaiia, cjiaóo cxo^auotMCH B 

npocTpaHCTBe Z * 

MaTpiraHHfi onepaTop A HasuBaeTCs & -HenpepHBHHM, ecjut 

$£& lIA-Ai^ li *? D ^ jfoQoft H -.HenpepHBHHft onepaTop BITO*-

HO HenpepHBeH« CHCTeMy ypaBHeHHH ( I ) oy^eit Ha&HBaťB fl -HenpepKB-
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HOR, ecjoi A HBJweTCji (i -HenpepNBHHM onepaTopoM. 

Teopeiia 7. 0#HO8HaiHO paspennoieji B £ fl -HenpepHBHaH cne-

reua ypaBHeHidl paapeimtMa IIBTO/JOII pe^yicnjai9 cjiaoo CXO ÎUJIMCH B 

npocTpaHCTBe Z • Me-rofl pe^Kmoi CXÔ HTCJSL no Hopue npocTpaHOTBa 

^ B TOM M TOjibKO TOM cjiytiae, Kor^a X € [Zl UJÍM, *ITO aicBKBa-

JieHTHO, -&m, II R M X + H; | | «rD . 

nocjie^HHff Teopeiia yToqHKGT ô RO xiiei&qeecfi B [7 j yTBep»#eH*e 

o /$ -HenpepHBHHx CHCTeiiax ypaBHeHidl. B npocTpaHCTBe m jntóoft 

Bnojrae HenpepHBRHR iiaTpiraHHl onepaTop HBJweTca (l -HenpepHBHHii 

onepaTopoM. IIoaToiiy jno(5aji 0£R03Ra«iR0 paapemmiaji B m Bnojrae Re-

npepHBRan cwcTeiia ypaBHeimft paspenoma Merô OM peflyKigot, cjiaCo e~ 

XOARQ9IMCfl B npOCTpaHCTBS 1TI • 
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