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HEC~MMETP~4HAR METP~KA Ha N-MepHOM MHOroo6pa3~~ M aaAaeTcH 
TeH30pHbiM nonen gu(3da~df3, r ae d U

_ AIIl¢¢epeHl.l~anbl KooPA1HaT XU 

Ha M, no 3aMblcny 3~HWTe~Ha /11 C~MMeTp~'-lHOe none h u{3 '" ~(ga{3 + 

+ f!,a{l) HeceT ~H¢OpMal.l1ll1O a r p ae ar aunu , aHTIIlCIIlMMeTplIl'-lHOe none" 
1(/' f' '" -(g (" - g a 1 - 06 3neKTpOMarHCTIIl3Me.

'I ') 2 a) ,.<1 
HEOC06EHHAR METP~KA, B CBH3~ C 3T~M nonaraeM, '-lTO onpeAen~

r cn« 12: III h MaTp~l.l g an ~ haf! HlIlrAc He o6pa~a~TCH B Hynb, TaKYIO 

MeTp~KY Ha3wBaeM Hcoco6eHHo~, anA Het' BBOA~M nons gaf l ~ II'lf! 
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-1 
rne J = gh ,1> auv " D v 1> aW Ills ycnoBI1~ /1/ 11 BblWenpl1BeAeHHblX 4eM ycnoBl1e 'Pa = 0, a MeTpl1Ka oopHa - IiIHet>enbAa ~Bn~eTC~ 4aCT

paBeHCTB cneAyeT, 4TO 3TI1 xapaKTepl1CTI1KI1 CB~saHbl cneAY~~I1M 06 HWM cny4aeM rapMOHI14eCK0C1 MeTpI1KI1. 

paSOM: 1i13 BwweYKa3aHHO~ TeopeMW cneAyeT, 4TO npl1 ycnoBl111 /6/, KaK 
a -a{3 - a{3f1 11 npl1 60nee cna60M ycnoauu 'Pa = 0, ypaBHeHI1A /4/ MO~HO SaMeHI1Tb\{I a = H h f1a + ¢ f3 1> {3a ' H =h \{I(i+1> Gf3 

Ha ypaBl1eHI1A Ga = O. 
a -aAp -af1 ~anbwe 6YAeM C4I1TaTb, 4TO KOMnOHeHTbl ha (3 H e 3aBI1C~T OT KOOp

G H (3 1> f3a + ¢ f3 h f3a ¢ =1> (3 + h G Ba AI1HaT xII B 3TOM cny-rae ypaBHeHI1~ Bopua - IiIHet>enbAa An~ CPa MO~0 

[ HO 3anl1CaTb B BI1Ae 
{3 a(i a aa (i a (i III a(3'P a faf3H - 1>aa h G(i, H = h 1> a (i¢ + h (i, f (Ja1>(Jy:O. /7/ 

\{I a au (3 a(i n o B , OKa3wBaeTCA, 4TO OHI1 TeCHO CB~3aHW C MI1HI1ManbHWMI1 nOBepXHOCT~
h 1>a(3H + h G f3' G a = fallfIl - <P aa h Il (-j' 

MI1. 

HIiIHIiIHAnbHWE nOBEPXHOCTIiI. nOHATl1e MI1HI1ManbHOC1 /a T04Hee 
HECIIIHHETPIiI4HA~ HETPIiIKA 3~HWTE~HA, B CBoe~ eAI1HO~ TeOp1111 no

3KCTpeManbHO~/ MHorOMepHO~ nOBepXHOCTI1 XopOWO 113BeCTHO 14.51 na B Ka4eCTBe OAHO~ 113 CI1CTeM AI1et>et>epeH4I1anbHbIX ypaBHeHI1i/! 3~H
Ecnl1 3aAaTb MHHI1ManbHY~ nOBepXHoCTb B BI1Ae rpaet>I1Ka

WTe~H nona ran 
p ell 1 K 8x : <; ( X , "', x ), p = K + I, .. ,. N , / /¢r1 0, (J 1 , .... , N /4/
 

TO B paCCMaTpl1BaCMOM cnyvac nOCTOAHl--iblX haO et>yHK41111 fll 6YAYT

He lpl1KY C ycnoB~eM /4/ HaSblBReM MCTPl1KOl1 3C1HWTeC1Ha. npl1 3TO.M

0 "/"1 (i 111\ YAoBnCTBopATb CI1CTeMC ypaBlleHI1~IycnOBl111 I'" = II h (!1lI II (J = h 'II(j, G (J = II <f (i~' C; (l = </)(1(1h I' (I" 
rI\PHOHIiI4ECKI\~ HETPIiIKI\. 1i13 BblWenpl1BCACHHblX AI1et>et>epeH4I1aIlbHbIX
 

(I:!(ll

TO~AeCTB cneAycT TcopeMa: ecnl1 ABe xapaKTCpI1CTI1KI1, ne~a~l1c Jo' a h 

0,1\ <1) /9/
(bell axb 

ua OAHO~ ~13 C'T0POH KBaApaTa GIl' paauu uyno , TO pa auu uyruo 

11 oc r ane uuc ABC. HeTpl1KY C paBHblMI1 HyllKl xapaKH'pl1CTI1KaMI1 /3/ 
r At' I" a IJ - Mi)TrHl~d. ol)P,lIH<lH Mdrpl1lje I"a h oCHOB'to(1 I{BaApa'T114HO~

Ha3blBaCM l-apMOHI1'1CCKoi/!. fal<,lA MCTPI1Kd anonue xapdKTcpl13YCTCA 
'11/1PMbl lllllidX"<lx / .. Jo'ahllxadx"no[lepxHI)(TI1 /8/ YpaElHCHI1A /9/ no

AI1et>et>CPCH4I1dllb IlblMI1 ypaBHcHI1f1MI1 
IIY4dlOllH B pe:JVJlbT,lH' UilPbllIPOB<lHI1H no /1' IlnOUliJAI1 nOBcpXIIOCTI1 
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n {' (,/ I .I I v.' I ), (I, (l /1 (,; 1.1 I I', (I. /')/ /8/, p,-HlIIO~1 s f' Jj'~~-' dx I ••• 11K J(, I W' I" - (lIlpt'I\I'nl1TeJlb MaTpl1
I,'

Ilhl "". 
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COl /1.11 1111 IlbllllVYl<,Lh,lIlHHI II'()I)('~\I', '111lC'I,1 ~w IIHll<.1 J~IIIII" "1'11.1 

1111/\1'11'.1 '"' Y'l/>' pl'('fltlt'l I II, IClit ~1 II IIIY'loI" I I p"'ll.'t I1I1MI1 I1HJ\L'IH.d·'
/1.111<1 I.lPMI)lI~1\II'(It<,i1, It YtllolH1K1 /1 1/ 1l0l 1,111)\1110 11""dl.1I1I1> ,0\0111 lno! 

M~I, 110 1I01l1 0JlfIlOIlII1MI Il lid' 1111/ III--1M 111 1/\1' II l dl~ 1I0J\Pol.IYMt'lIoll'l I II l,yMMI10/\1 It , ~1:1 yl ru JIJI1I~ II fI, (), 11'" tl , 
POlloll 11-11 , II IIhlllll'YII.J:lollllIl.IX II 1]('J\t'lioI X • 

III UiMMI II'WIIIJ\!! MI I I'~I(/\ ',OI'IIJ\ 1-1111~1 .J1~»1I\. II 'III "'~I 11'1 'IHlll 
HI rl'~I(/\ I,OI'IIJ\ iiiI 11111 JII'/l/\, :JJ\1\1\1l1\f H/\H H~II~H/\Jlbtl()lo1 IIOIIII'X

III/'I{IPOMoIlllllll1l)IO 11"1111 1."1"1 1,1 lillI/II/'ll"'" '.IlOIlO' loI''oIl101l1H Yp<lIIIII' 
HOC l l.lu , 1I'lJllIJ\Y INK Il'Yllltql1llMI1 /11/ IHtI'llI'M 1\ II)YIIIIII~Hl / ".,. x " ,


II~H' /' 1/ , 111'11111.1 vr ucuuur , '110 
:loIll'M 1I1'II/llll~lM ""i' 0 11 ('Y/lI'M 11('1/1111. 1)('lIl1'II~Il' YI.lolllllt'1I1111 /().--// 

1/' II{I .. '/" 1/' {I tI {I ,I, II /('/ II 111--1 I II' 

Ill" '/'11 1I01l1'I<IOp1l01' II/Jill', ,I,. '101111101'1 1I11I1I1.IU(lJ\lIo1H 11(1 x " ,I, II'" I' /10/
If If I' 

Ypoltllll'I1I111 /11/ II/IIIY'IIIH]I"'ll 'I pl'IY"I.I.III' "01111,111"'"01111111 III' X ""p~l-· f 1\ 1."((oM I IIY'IoIl' 11'11:1111> /(./ 11MI'l'I I(OMIIIIIII'II I 1.1
M,lIl1,lIo1 (1111.1".111 V - I \ 11'.1 <I~ I .,. <lll,l', 1\ I un v yl lI"IHItI /(./ IIllIIY
 

'IIIl'M '/'''/11' ,I, "11/" 1/' I"" 0. (11""(111011("11"10, yl 11(111111' /(./ I III""""', 1/' I J), ,I, II. ,I, ,-,I '/1 II ,I / rl / I 1/

U I ' II II 111 1 H l' I'lt II 

:l :1 



a TeH30P /2/ - KOMnOHeHT~ 
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p q 
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p q 

fi-i.'I'p all 
+ ---- h 

ax a 

d'p q 
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rap = 0 

Vl3 /12/ CJleAYCT, 4TO f " p = 0, 4TO MaTpI-1L1,a rp q 
06paTHa MaTpl'1L1,e 

f 1-1 4TO MaTpl-1L1,a f all paaua MaTpl-1L1,e Fall • Vl3 /11/ cnenye r , 4TO 
p q 

ap¢Ay= o. n03TOMY B Ac1HHOM CJlY4ae ypa B He HI-1R /7/ CBOARTCR 

K ypaBHeHI-1RM f all iI a'/'llq= O. 3KBI-1BaJleHTHbIM ypaBHcHI-1RM /9/. 3Ta 

3KBI-1BaneHTHOCTb cncAyeT y)l{e 1-13 Bapl-1aLl,W)lmOr-O npl-1HLI,I-1na. TaK KaK 

B AaHHOM CnY4iW g = Fh + , rAe h * = coust - onpeAeJll-1TeJlb MaTpl-1

lIbl hpt)' 
JlBA npVlMEPA. nl'~BOe T04Hoe peWCHI-1e ypaBHeHI-111 DOpHc1 - VlHC\lenb

na B 4eTblpexMcp~HlM MI-1pe MI-1HI(OBCKoro uaurc n M. DUpH 1 peWI-1B ~~aAa

4y 06 3neKT pOC TaT I-14('C KOM no r cHLI,I-1c1nC 3neKT POH,) 1:1 ,il! . Jlpyroc 

T041ioe peWCHI-1C r e x )l{C CdMLIX ypaBHcHI-1i1 H<ll1lnl-1 H. A .lkpHI-1KOB 

1-1 6.M.Dap6awoA. peWI-111 :\<1JFI4Y 0 CTOJ)KHOBCHI-11-1 AByX nJlOCI(I-1X 31lCK
/ 7TpOM,lrHI-1THbIX Ron11 ! 06a peUJeHI-1R o r uoc a r ca K paccMoTpeHHoMy 

3Aecb HHlY 1-1 I-1X MOH{1I0 III)('JI( I <lBI-11b H 1I1-11\l' /10/. f1 IlCPHOM npl-1M'_'

pe MI-1HI-1ManbHdH nOB"pXIIO( T h TPCXMl~PI\.1 1-1 npoc r p.u« ! 11I'IItIO-I1'li\ofilld, 

,1 SO BTOpOM - IIByM'·pll.l 1-1	 BPCMCHI-1[1(J!1(J!;lld. 
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lIlaBoxHHa H.C.	 P2-88-569 
fapMOHrrqeCKaH HeCHMMeTpH~HaH MeTpHKa, 

ypaBHeHHH BOpHa - HH~enbp;a H MHHHManbHWe 

nOBepXHOCTH 

PaCCMaTpHBalOTCH anr-eep aavecxae H AH~~epeHU;HanbHble CBOH 

CTBa Heoco6eHHOH HeCHMMeTpH~HOH MeTpHKH. YCTaHaBnHBaeTCH, 

Y:TO TaKaB. MeTpHKa xapax-repaaver cn n apoir BeKTopHblX H napoH 

KOBeKTopHblX norrea , CYll\eCTBeHHO CBfl3aHHblX p;ByMH TOlK,lJ;ecTsa

MH. ECJIH 3TH nona p annu nyrno , TO MeTpHKa Ha3bIBaeTCH rap

MoHHy:eCKoH. ITocneAHflfl flBnHeTCfl Y:aCTHWM cnyY:aeM HeCHMMeT

PHY:HOH MeTpHKH 3HHmTeHHa. HanpoTHB, HeCHMMeTpH~Hafl MeTpH

Ka BopHa - HH~enbAa flBnfleTCH qaCTHWM cnyqaeM rapMOHHqeC

KOH MeTpHKH. YKa3aHbl pemeHHH ypaBHeHHH Bopua - I1H~enbp;a, 

aanaa aenue MHHHManbHblMH	 1l0BepXHOCTHMH. 

Pa60Ta BbInOJIHella B Jlaoopa ropaa Hp;epHblX npotirren mum. 
npenpHHT 061oeJUlHelQloro HHCTHTYTa JUlepHLIX HccneAOBaHHA, ,Uy6Ha 1988 
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