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CBf13b OCHOBHOHI TE€OPEMBI aIreOphl ¢ TeOPHel
HeIIPePBIBHBIX T'PYIII

b. P. ®penkun

Temott mepBoro BHIIYCKa HACTOSAIIEN CEPUU CTaja TeopeMa 06 airebpanvecKon 3aMKHY-
TOCTH MO KOMILIEKCHBIX [amcen [1, c. 30 — 95]. Kak oTmedero B ofHOM W3 cTaTel YKa3aHHO-
'O BBINIYCKA, (KaXIbIM pa3flell MATEeMATHKH UMeeT COGCTBEHHOE J0KA3aTENAbCTBO OCHOBHOM
Teopembl amre6pbn [1, c. 71, E. A. Topur «OT crnekTpasbHOro pagmyca K OCHOBHOW T€O-
peme aare6phi»]. BombIIMACTBO 3THX MOKA3aTENbCTB HE TIPETHABHAYEHO, TAK CKA3aTh, JJISA
IIEPBOr'0 3HAKOMCTBA C TE€OPEMOM, TOCKOJBKY CAMHW OHH OMUPAIOTCSA Ha GOJee CAOKHBIE pe-
3yabTaTH. X cMBICT B IPYTOM: BEISBUTH CBS3b MEXKY CYIIECTBEHHBIMU MAaTeMATHIECKIME
dakTaMu, Ha TIEPBHIH B3TIAJ JAIEKAMU APy oT apyra. [lo MeHblien mMepe gBa TAKuxX [0-
Ka3aTeabCTBA, €CTECTBEHHBIX IO CBOEU JOTWKE, MOXHO MPOBECTH W B TEPMUHAX TEOPUH
HENPEPHIBHBIX T'PYIIIL.

TeopeMa o cyniecTBOBAHMH KOMILIEKCHOT'O KOPHS Y JIO60T'0 MHOT'OYJIEHA HEHYJIEBOU CTe-
HeHN ¢ KOMILIEKCHBIMHU KO03(hUIMEHTaMH PAaBHOCHUJIbHA CJIEAYIONIEMY YTBEDPXKIACHUIO! II0JE
BEIECTBEHHBIX YHCeJ He MMeeT KOHEYHOMEDPHHBIX PACHIMPEHNUN PA3MEpPHOCTH BHIIIE ABYX. B
Takol opMe MBI U GYJEM €€ JOKA3HIBATH.

Ilycts S — KOHEYTHOMEPHOE COGCTBEHHOE PACITHPEHNE OIS BENIECTBEHHBIX ducen. VHEBI-
MU cioBaMu, S - BEIIECTBEHHOE JHWHEUHOE MPOCTPAHCTBO KOHEYHOW pasmepuocTu N > 2,
HAa KOTOPOM JIONOJHUTEIBHO BBEJEHA OINEPAITAsS YMHOXKEHUS CO CIEAYIONIMMEA CBOMCTBAMMU:
1) BHIIIOIHEHBI AKCHOMBL TIOJLS; 2) .S cogepkuT mognone R, m3aoMopdHOe MOM0 BElleCTBEHHBIX
qmcel; 3) yMHOXEHHE Ha 3J€MEHTH R COBIAajaeT C yMHOXKEHUEM Ha BEIIECTBEHHBIE HUCIA
B CMBICJE BEIIECTBEHHOI'O JIMHENHOI'O IPOCTpaHCTBa (1 moToMy R sBiseTcs 0JHOMEPHEIM
nogupocTpacTBoM). [lokaxeM, 9To ONEpANNIO ¢ TAKHMHU CBOUCTBAMH MOXKHO BBECTH JIMIIIb
npu N = 2.

Oneparnn yMHOXEHUS W B3ATHA OOPATHOI'O HENPEPHIBHBI B €CTECTBEHHOU TOMOJOIMH
npoctpancTBa S. Hurarems MoxeT YOeAUTHCS B 3TOM, WCIOAB3YsA HEMPEPHIBHOCTH OITe-
paluil CIOXKEHUS BEKTOPOB M yMHOXEHUS Ha BELIECTBEHHblE KO3(MQUIMEHTH (CM. TaKXKe
Jomomsaenne B KoHne 3aMeTkn). Takum 06pasoM, HEHYJIEBHIE 3IeMEHTH S 06pasyioT TOIO-
JMOTHHeCKY o rpymmy mo yMuHOXKeHUO (. OHa KOMMYTATHBHA, TTOCKOABKY S SBIASETCS TONEM.
Beugy ceomcrBa 2) 8 G cogepxurcs noarpynna H, nzomopdHas IpyIlie HOJOKUTEILHEX
BEIIECTBEHHBIX YHCEN 110 yMHOXeHuo. W3 cBolicTBa 3) cregyer, 9ro reomerputecku H spis-
€TCS OTKPHITHIM JY90M, UCXOAAmM u3 Hyssa. [losTomy moarpyrnma H samkrayTa B G 1 dak-
Toprpymna F' = G/H smmserca menpepbiBHON Tpynmoi. OHa KOMMYTATHBHA W TIPH 9TOM
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romeomopdna cdepe pazmeproctu N — 1. Ho, kak maBecTHO, I'pyIa ¢ TAKUMHU CBOMCTBAMU
cymiecTByeT quih pu N = 2.

JlericTBuTEMBHO, chepa KOHEYHON PA3MEPHOCTH KOMIIAKTHA, CBA3HA U JOKAJIBHO EBKJIH-
AoBa (T. e. IOKAILHO NOMeOMOP(dHA KOHEYHOMEPHOMY BELIECTBEHHOMY JIMHENHOMY IIPOCTPaH-
crBy). HenpepriBHast KoMMyTaTUBHAS IPYIIIA C TAKIME CBOMCTBAME SBJSETCH HPAMOK CyM-
MOU KOHEYHOT'0 YHCAA TPYMI OKPYKHOCTH. JDTOT (HAKT BHITEKAET W3 CJEJACTBUS TEOPEMBI
36 B [2, c. 90]; cm. Takxke [3, c. 270, Teopema 49]. Ero mMoxkHO paccMaTpmBaTh KakK TOIO-
JOTMYECKUN AHAJOI TE€OPEMBI O PA3JIOKEHUN KOHEYHOU abeJeBOU I'PYIIIL B IPAMYIO CYMMY
KOHEYHBIX ITUKJIMYECKUX T'PYIII.

Takum ob6pazom, ecanm Ha cdepe 3ajaHa KOMMYTATHBHAA TOIMOJOTHYECKas T'PYIMMa, TO
cdepa ogHOBpeMeHHO siBaseTcss TopoM. Ho Torga sro okpyx)HocTh (Ha cdepe Goablien pas-
MepHOCTH J06asd OKPYXKHOCTH CTATMBAETCH B TOYKY, a M TOpa 3TO HeBepHO). Kak cies-
CTBWe, pacCMOTpEeHHas Bhilre rpynmna F ogroMepra. [losToMy pasmepHOCTH MPOCTpPAHCTBA
S paBHa ABYM, 9TO W TpebOBATOCH.

OTMeTHM, 9TO TIPU MMOCTPOEHUH TEOPHUH HEMPEPHIBHBIX IPYII HE UCTOIB3YETCS TTOHATHE
KOMILIEKCHOT'O YHCJa, TAK 9TO JOIHIeCKUU KPYT' B U3J0XKEHHOM PACCY XK I€HUH HEBO3MOXKEH.
Briosnse ecTecTBeHHO ¢ TOYMKHU 3peHUsA T€OMETPUHECKON HHTYHUITAN, 9TO OI'PDAHUYEHHUE HA BO3-
MOKHBIE PACIIMPEHUS TIOJIA BEMECTBEHHBIX YHCE] BOSHUKAET M3 OI'PDAHNYEHUA HA TOIOJOIHIO
UX MyJbTUILUKATHBHEX rpymn. Ho mocmegHuil Tomonornveckuil mar (cpaBHeHUE CQEPHL ¢
TOPOM) MOXHO 3aM€HHUTH alreGpanvdecKUM pacCyK/AeHHEM, KOTOPOE BBIABISET €LIE OJHY
MHTEPECHYIO AHAJOTHIO.

IIpeanonoxum, aro F sBaseTcs IpsaMon CyMMOU 6oJiee €M OJHOU IPYIIIB OKPYKHOCTH.
Torga kaxgas m3 HAX COMEPXKUT ABA KBaJPaTHHIX KODHs W3 eamHuiisl. Ho mepecevenme
TUX T'PYIIl COCTOUT TOJBKO W3 €IWHUITHI, [TOITOMY BCero B F' Takux KopHen Gojee ABYX.
[ycTs r - moboit us HEX, § - ero npoo6pas B G. Torga s ABIAETCA BIEMEHTOM IO JTPYIIIH
H, u ero MOXHO OTOXAECTBUTH C MOJOXKUTEIHPHBIM BelIECTBEHHKIM [ncioM. Pazgenrnm s Ha
MOMOKUTENHHBIN KBAAPATHBIEN KOPEHDb M3 TOr'O XKe Yuciaa. MBI oqyvnM KBaApaTHBIN KOPEHb
u3 equaniibl B G, KOTOPHIU Takke sABAsieTcst mpoobpazom r. Kak caegcrsue, B G 6oaee aByx
KBAJPATHBIX KOPHEW W3 eUHUIb. HO B 1oje 5T0 HEBO3MOXKHO.

IlpuBegenHoe paccyxjeHue (B KOTOPOM MOXKHO GBLIO GBI HCIONB30BATH KOPHH JIOGOM
GOJIBIIEN CTENEHN) HAIOMUHAET A0KA3aTelbCTBO TOro (akTa, 9To MyJbTHILIMKATHBHAS
rpylma KOHEYHOro Toja Twkaw<Ha [4, c. 144 — 145]. B gamHOM cay9ae MecTO IMUKIAIHO-
CTH 3aHUMAET OJHOMEPHOCTD, & MECTO KOHEYHOCTH IOJA - €I'0 KOHEYHOMEPHOCTH Ha [l TIOJIEM
BEINECTBEHHBIX YHCET W MPONCXOAANIAA OTCIOfa KOMIAKTHOCTE rpynmel F'. Takum o6pasom,
OCHOBHas TeopeMa airebphl CBA3aHa - Yepe3 MOCPEJACTBO TEOPUHM HENPEPHIBHBIX T'DYIII -
CO CTOJb PA3IUYHBIMEU BOIPOCAMHU, KaK TOTOJOTHMSA MHOIO00pPA3Wil W CTPOEHHE KOHETHBIX
TIOJIEN.

,Z[OHOJIHEHI/IE. HempepwsiBHOCTH YMHOX€eHNsT 1 B3ATHA 06PATHOTO DJIEMEHTA B TOMOJOI AN
HpoCTpaHCTBa S MOXHO jgoKaszaTh Tak. Pukcupyem B S 6asuc ep,...,en. llycrs a,b € S,

N

z — a. Torga mMoxHO npeacraBuTs © —a B Buge ». {e;, rge & =0 (j=1,...,N). C
j=1

y9eToM cBOWCTB 1), 3) M HENMPepHBHOCTH OMEPAnyil BEKTOPHOTO TTPOCTPAHCTBA

N

N
(z —a)b = Z(@e])b = 25](6]5) - 0.

J=1 j=1

OTcroga crefyeT HENPEPHIBHOCTh YMHOXKEHUA.

Ilycts Temeps x; — a # 0 mpu 1 — oo, HO a:t-_l He cTpeMmsaTca K a” . Makcumym Mogyas
KOOp AUHAT xi_l B ¢ukcupoBaHHOM 6Gasuce o6oszuHaumm M;. Ecim M; orpanu+eHb B CoBO-
KYITHOCTH, TO MOXHO BHIGDATH IOINOCIe0BATEIBHOCTD, g KOTOPOH z; ! cTpeMsTcs K
HekoTOpoMy TIpefeny b # a~'. Jlua mee, ¢ yeTOM JOKa3aHHON HEIPEPHIBHOCTH yMHOKEHIIA,
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1 = z;2¢; — ab # 1, 9To HeBo3amoxHo. [losTOMy cymecTByeT Hlorl[HochIe,Z[OBa.TeJIbHOCTb,

pag Koropou M; — 00. Y COOTBETCTBYIOUIMX DJIEMEHTOB y; = %; M MaKCHMyM MOZIY-

JIsl KOOPpAWHAT paBeH 1, W W3 HUX MOXKHO BHIOpDATH MOAIMOCJEN0BATEILHOCTh, CXOIAILYIOCH
. —1 .

K HekoTOpomy mpegeny c # 0. [ag sHee 0 = lim M, = lim z:y; = ac # 0. Iloay4dennoe
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IIpoTUBOpE€YME O3Ha4vaeT, 9TO B rZ[GIU/ICTBI/ITeJIbHOCTI/I B3ATHE OﬁpaTHOFO dJeMeHTa — HeMpe-

PHIBHAS OTepaIus.
AsTop npusHaresen M. H. Bsmomy 3a mosestoe o6cy X jgeHue.
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