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M3BECTHUSA BHCHNUX YYEBHBX 3ABEIOEHUN

1994 . MATEMATUKA Ne 4 (383)

VIK 514.01
I.TMHXAHJIHYEHKO

K BOITPOCY O CUMMETPHHU PACCTOSHUSA B 'EOMETPUU

O6biuno paccrosime L(ij) mexay Toukamum i u j npocrpascTsa N onpenessercss ¢ MOMOUIBIO
Hekoropoit dyukumu L: MxM — R, ynoenersopsioweii cucreMe Merpuueckux akcuom. OpHoit M3 oc-
HOBHBIX aKCHOM 3JTOM CHCTEMBI HBJSIETCS AKCHOMAa CHMMETPHHM, COrJIaCHO KOTOPOH ANd JHOGHIX TOueK
i,jeM sunoausercs paﬁeucrno L(ij)=L(ji), T.e. npeanonaraercs, YTO PACCTOSHHE CHMMETPHY~
HO. OnHAKO B TeOMETPMM HENb3s MCKJIOUNTb W3 PACCMOTPEHMS TaK Ha3bBAEMBIE CHMIJIEKTMYECKHE
NpOCTPaHCTBA, ANl KOTOPHX “paccrosune” L(1j) onpenensercsis ¢ NOMOWbIO AHTHCHMMETPHUYHOH
byukumuu, tak uro L(ij)=-L(ji). U xors Takyio QyHKUMIO OGLIYHO HE HA3KBAIOT METPUKOH, HO B
HEKOTOpPOM GO7Ee MMPOKOM CMHCTE OHA, KAK (YHKUMS MAphi TOYEK, BCE X MOXET paccmaipunarb-
C4 B KauecTBe MeTpuku, a ee 3Hauenne L(ij) mns (ij)eDMxM HaswiBaTbcs paccrosHueM. AHAJNO-
THYHO, CHMMETPHUHBIH WHTEPBAN MEXAY ABYMS COOBITHSMHM B NCEBIOEBKJIMAOBOM MpPOCTPAHCTBE~BpE~
McHM MMHKOBCKOTO €CTh PacCTOSHME MEXLZY HMMH B HEKOTOPOM GOnee WHMPOKOM CMBICHAE, T.K. IS
HETO BHIMOJIHSIOTCS HE BCE METPHYECKME AKCHOMBI, ECTECTBEHHO BO3HMKAET BONPOC: MOUYEMY B re-
OMETDHHM PACCMATPHBAIOTCA TONBKO CHMMETPHYHBIE M AHTMCMMMETpUuHbie paccrosHus? Oxaspsaercd,
40 €CNAM NPERnONOXHTh CYUIECTBOBAHME KaKoii - 6o (DYHKUMOHANILHON CBS3M MEXAY PACCTOSHMAMH
L(ij) n L(ji), To GymyT BO3MOXHMW TOJbKO Takue nBa TMna cummerpuu. Ilepeiinem x Gonee nom-
POGHOMY H3JIOXEHMIO M TOUHHM (POPMYANPOBKAM.

Mycre M = (i, j,k',...} = MHOXECTBO TpPOU3BOJILHOM NPUPOAHL. PaccrogHne Mexay TOUKAMH
31070 MHOXECTBA ONMPEAENHM C TOMOIILIO HEKOTOporo (yHKuuOHanpHoro coorsercTens L: MxM—R,
obnacte onpenencHus @Lcimxim KOTOpPOro He 00s%3aTEJbHO COBNAZAET CO BCEM MNpAMBIM rnpousdenc-—
wem DMxM. Kaxno#t nape, (ij)e@,_ cooteercreue L conocrasaser Hekoropoe uucno L(ij)eR, Ha-
3WBAEMOE DACCTOSHMEM OT TOYKH i RO Touku j. Paccrosuus L(ij) ‘n L(ji) B ofuieM cnyuae
pasnMyHe M MH GyneM npeanonaraTh, YTO OHM ONPEAENEHB MAM HE ONPEAENCHbH ORHOBPEMEHHO.

ONPENENEHHUE. Bynem roeoputh, uto ¢yHkumoHanbHbie coorsercteus L: MxM— R wu
L' : MxDM-—>R 3KBHBANECHTHH, €CAM COBNANAIOT MX OONACTH ONpEncHeHHS GL " @L, H CYILECTBYET
CrpOro MOHOTOHHas (yHkuus y: R—R Takas, uto ans nwboit mapu (ij)€S, nmeer mecrs’ paseH-
creo. L7 (i j)=y(L(i))).

Ucxons u3 3ameuanus B pabore 10.U.Kynakoea [1], 6ymaeM akcHomy cummerpuu ¢HopMynupo—
BATH CAEAyIouM obpasom:
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AKCHUOMA CHUMMETPHUHU. [ns mobmx asyx Ttouek i,jeIM Takmx, urto mapu {ij) u {(ji)

~ MPUHAJJIEXAT @L, paccrosiuust L(ij) m L(ji) cBS3aHH COOTHOLICHHEM

L(ij) = 6(L(ji)), . | 1

rge 6 - HekoTopas CTporo MOHOTOHHaSIV byHkuHus onﬁoﬁ NepeMEHHOM, 00/1acTh OnpenesneHus u 06— -
JacTh 3HAYCHMM xb’ropoﬁ CoBmamaer ¢ obnacTeio 3Haqenm‘7ll L(@L) HCXOAHOro d)yukvunonam.nom
coorBercTBUA L.

TEOPEMA. Ecau paccmosnue mexdy mouxamu npocmpancmea M, onpedeasemoe ¢ nb.uou;wo
dynxyuonanbnozo coomeemcmeus L: MxIM—R, ydoeremeopsem axcuome cummempuu, mo smo paccmo-
siHUe mMoXem Obimb AuUbO CUMMEMPUHHBIM, AUOO, C MOYHOCMBIO do IKBUBAIEHMHOCMU, AHMUCUMMEN PUY—
HbLM. .

HOKA3ATEJIBCTBO. U3 coornomenus (1) mas moboi mapm (ij )e@L MOJIyu4aeM. COOTHOLIEHHE
0(8(L(ij)))=L(ij), w3z xoroporo cnieayer, uto (yHKUMS O SBASETCH PELICHHEM d)yuxunonammorb

YPaBHCHHS

5

8(6(x)) = x, : (2)

e x € L(@L) c R. ITo npeanonoxennio Gynxkuus 6 CTPOro MOHOTOHHast M MMeeT obparthywo. Ecam

dyHkuus 6 MOHOTOHHO BO3pacraer, To H(x)=x u pacc'rosmne OKA3bIBACTCA CHMMETPHUYHBIM. Ecau
dyHKkuus 6 MOHOTOHHO y6unaé'r, TO, MEPEHNs K OIKBHBAJICHTHOMY (YHKIHOHANBHOMY COOTBETCTBHIO
L (ij)=y(L(ij)), rme wy(x)=x-6(x) (oueBMAHO, CTpOrO MOHOTOHHO Bo3pacTalomas  QyHkums),
uMeem B cuay (1)

L (@ij) = L(ij)-B(L(ij‘)) = L(ij)-L(ji), )
T.e. L - auTucummeTpuuHoe paccrosuue. Teopema mokasasa.

CuMMmeTpus unu amﬁcnuue-rpug PACCTOSHHS. NpPH HaAWumM Hekoropoik cBsasu (1) 6mam ycra-
HOBJICHB aBTOPOM B [2] nng Toro ciyuas, KOrAa 3TO PacCTOAHHE onpenenmdcs ¢ nomouwpo ¢yHk
LMOHANLHOrO CcooTBETCTBH f: MxN—R (3ana16mero Ha n-MepHbx MrorooOpasusx M u N dusuuec-
KYIO CTPYXTYpy pamra (n+1,n+l)) m HEKOTOPOroO JIOKANbHOrO nmb(beouopd)us‘ua p: MoN:

L(ij) = f(i, p(f)). ‘ , 4)

HOna ‘paccrosmuus (4) coorHowenne (1) npu M3BECTHOM COOTBETCTBUM [ NEPEXOIMT B (YHK—
I[HOHAJILHOE YPABHEHUE |

Fa, 9N = (S, p(1) | (9

otHocuTenbHO yHkuun 6 u auddeomopdusma ¢. Pemwas ypaBuenue (5) mns COOTBETCTBHHA
fia) = xN(D)E @) +...+x"(D)EM(a),
fia) = XN (DEN)+...+x (1)EM Ua)+x (i) +EM(@),

npuseneHHHx B pabore [3], MoxHO HaiiTh onHoBpeMeHHO M mudbpeomopdusM ¢ u GyHxumio 8, onpe-

(6)

DEASIOWYIO THN CHMMMETPHM paccTosHus (4). B crneuManbHoit CHMCTEME JNOKaNbHBIX KOODAHHAT X =
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=(x",...,x" ), x*) B MuOroo6pazuu M BbipaXkeHMs UiA paccrosuus L(ij) (c Tounoctsio po so-
KaJIbHOM OKBHBAJICHTHOCTH) MOXHO 3aMMCaTbh B CAEAYIOLIEM BHIE ‘
L(ij) = g, XX,

7
L)) = b, xHDx"()+x(D+ax™(), @

roe a=%1; 9,991 A,o=1,....n; h/w

mHorooOpasus I uerna B nepsoM M3 BhipaxeHuit (7) M HeyeTHa BO BTOPOM.

=ahw, v,u=1,...,n-1, npuieM ans a=-1 pasmepHOCTb n

H3 Boipaxenuit (7) Npu HEKOTOPHX ECTECTBEHHBIX HOMOJHHMTENLHBIX YCJIOBHSX MOXHO MNOJAYUHTh
CMMMETPHYHBIE METPUKH PUMAHOBBIX M TCEBAOPMMAHOBHIX MPOCTPAHCTB TOCTOAHHOM KpHBM3HHW (a=+1),
a TAKXE AHTUCHMMETPHUHBIE METPHKH CHMNJICKTHMYECKHX NPOCTPAHCTB 4emHOU W, OOpaTMM BHHMaHHE,

newemnou pasmepHoctu (a=-1).
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