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[lepBoe PaBEHCTBO CIEAYET W3 JAEMMH 2, BTopoe~—n3 (9) u (11) mocae xudde-
pernupopanuf. TPeTbe ‘PABCHCTBO OUEBUAHO, a MOCIELHEe CJIE}IYET M3 7-KPATHOrO
HpHMeHeHHH dopmyan (5.4.1) u3 [1]
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HEKOTOPBIE CJNENCTBUSA THNOTE3bi O BUHAPHON
CTPYKTYPE TIPOCTPAHCTBA (B PAMKAX TEOPHH
®U3UYECKHX CTPYKTVYP)

dusnyeckue nPeLNOCHIIKH IHIIOTESH - O 5pmapﬂoﬁ CTPYKTYDE npocrpaHCTBa
6uian usnoxens 0. C. Brapumuposuim [1] (c. 47—55). NeACTBHTEABHO, KaaCCH-
YECKHE NPOCTPAHCTBEHHO-BPEMEHHBIE OTHOLICHUS NPHCYUIH O6bEKTaM MAaKPOMHPA,
T.€ JAOCTATOYHO CAOXKHHIM ¥ MaCCHBHHIM O0OGDA30BaHUAM, COCTOAIMM H3 ABYyX
BUAOB 3apfxkenuux uwacTul. C APyref CcTOPOHH, HEEA GHHAPDHOCTH OTHOWEHUH
€CTeCTBEHHO BK/IWOueHa B Teopuio Pusuveckux ctpykryp (TPC) I0. M. Kynakosa
[2], xoropas: uCXoAMT u3 OueHb OO6ULMX HOHATHA m IOCTyq4TOB. B AanyOfl padore
4ABTOP, ONHUPAACh KA FUNOTESY O OUHAPDHOH CTDYKTYPE NPOCTPAHCTBA. M HCIHOJIb~
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syR HeKOTOPHE csou pesyabTatnt B TOC (3, yerdndnniiBdet cHMMETPUI0 METPHKN
Gbusu4ecKoro npOCTPAHCTBA W HAXOAHT Aaf 3TON METPUKH ABHOE BHIPAXEHUE.

Coraacuo [3] 6umapras Qusmyeckag CcTPyKTypa B OGUIMX' YePTAX M KPaTKO
MOXeT GHTb Onpejencna ciaeAylmuM o6pasoM. [Iycrtb muoxecrsa M u N cytp
m-mepHOe W N-MEPHOe MHOrooGpasmf CooTBeTCTBeHHO. OGO3HAYUM JdOKaJbHBIE
KOOPAYHATH 3THX MHOTOOGpasufi uepes x = (x!, ..., ™) u t==(¢', ..., £") u Gyleum
CuuTaTh AJA oUpeleneHHOCTH, 4TOo m < A. Ilycre, Aanee; umeerca QYHKUug f,
conocrapafiomag nape (ia) € MX N nexoropoe yucio f (ie) €R. Ilpeanonaraercs,
4TO ee JIOKAAbHOE KOOPAWHATHOE NpPEACTaB/JeHye €CThb JOCTATOYHO Tjiajkan
byrKIMS .

fia)=f(x (@), (@) =7 (' (i), -, £"(0), &' @), -0, E"(@)), (1)

B KOTODYI KOODAMHATH X M £ BXOAAT CYIIECTBEHHHM o6pa3oM. ITocTpoum ¢yux-
1Mo F, CONOCTaBAfig KODPTeXY AJTMHEH M+ 72+ 2 Hu3 [pPAMOro HPOH3BRACHUS
W H XN gee (m+ 1)(n+ 1) uuces, COOTBETCTBYWINHX YIOPHALOUEHHOA IO
HEMY COBOKYHDHOCTH BCex Iap. Dylem roBoputh, uTo Qyukuus f 3alaeT Ha MuoO-
xecTBax Tt u N 6unapuyo Qusnueckyio CTPyKTypy paura (n+ 1, m+ 1), ecau
noKaabHO B R ypowecTso snagenuil moctpoenuoll dyukiun F aBASETCH
MOAMHOXECTBOM MHOXECTBA HYJEH HEKOTOPO# A0CTaTOYHO TIaalikoA Qynkuuu @
oT (m+1)(n+ 1) nepemennux c gral® -0 na mrornonm B M XRN"* noammo-
Kecrpe. .

B paGore [3] mpuBelena mosHas CBOJKA JOKATbHBIX PE3YAbTATOB AAH (H3u-
YECKHX CTPYKTYDP NPOH3BOJABHOI0 panra. 3anumieM #x 34eCh C TOYHOCTBIO A0
3KBHUBAEHTHOCTH (JIOKAABHO OGPAaTUMOH 3aMEHH KOOD/JHHAT) H nepeo6oaﬂaqeﬂnﬂ

$(/)— f, rae Y — npousBoJibHaA QYHKIUHA OAHOH-IEPEMEHHOI:
m=1, n= 1

J (i) = x (i) +£(=); @)
m=1,n=2 < e a : -
: Sl =x@s@+n: " (3)
m=1, n=3: \ ‘ -
S (ia) = (x (i) £(x) + 1 (@)/(x (i) + v(@)); (4)
m=n>2 - - ;
flia)=x'(i)E' (@) + o + ")) + £7() + € (a), (5)
fli@)=x'" D@D + o + (D" (@) (6)
m=n—1>2
J (@) = 2 ()8! (2) + .+ " ()@ + () 7

Jaf Bcex oCTANbHEIX NAD 3HAUCHUP LEAHX uucen mu n (bnanecxne CTPYKTYpH

| panra (41, m 4+ 1) ue cymwecrtayior.

B npuioxeHuH K reOMeTPHH eCTeCTBEHHO OrPAHHUHTBCS CIyudeM Me==n3 1,
Koria muoroogpasus M u N uMEIOT 0AUHAKOBYIO PASMEPHOCTD. MateMarnaecku u
BEIDAXXEHHEM THNOTE3H O GHHAPDHOf CTPYKTypPe HPOCTPAaHCTBA COIMACHO COOGpa-
KeHuM 10. C. Brapumuposa [1] u uleam 0. U. Kyaakosa [4] 6yxer caeldyiouast
akcuoMa: A. Cywyecmsyem makxoe 83auMHO 00HO3HAYHOE JAOKAALHO 2RAAGKOE OMO-

- Oparcenue ¢: M—N, umo mempura npocmpancm.sa M, onpedessenas doLpadice-

Huem

Lip=s6 o0 B

 ydosaemsopsem credylomeny Ycao8iuo

L) =8(Lyi), N

“ 2de 8 — nexomopan dynryun 0010NL nepenernoi ¢ 8 0.
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Teopema Mempura (8) npocmpancmsa W, ydossemsopsiomas yéiobui
(9), ¢ - mounocmsto o Irsugcaenmuocmu u nepeoGo3H ayerus. $(Ly— L gadaemes
ooium u3 sspaxcenuin (15), (28), (47), kaxdoe us womopwux AubO cum-
Mmempuyno (a=+1), 2ub0 anmucummempuyio (a = —1). -

Tlposenem noxaszarenbcTBO CHOPMYIHUPOBAHHONR TEOPEMH, PACCMATPUBAA TIO-
cregosarensno ¢yuxuun (2), (5), (6), 3anaowne na mupoxecrsax Pt u N Guuap-
Hee Quanueckne CTPYKTypul panra (n+ 1, n+1) cn>1.

Haa oyuxuuu (2) metpuka L(ij) oxnomeproro npoctpancrsa I B coorBer-
CTBHH ¢ onpeienenneM (8) 3anuwmerca Tax: '

L(ijy=x(i)+ (), oo
rie ¢(/)=e(x(/), a ycaosue (9) npuMeT BHI - | |
X (i) + ¢ (/) =8 (x () + ¢ (i))- (11)

I’IpoILHQ)qiepeunupyeM paseuéTBo (11) mo xoopaummarte x(i):1=0'(L{ji)) X
Xde(i)/dx (i), » ananornyno no KoopAunate x(j):de(j)dx(j)=8'(L(ji)), or-
KyLa TMoaygaeM -

(de ()/dx (D)) (e (J)dx (/) =1. , (12

Hocxonbiy coornowenue (12) Bunosngerca Aafl A060R nape (i), U3 Hero cije-
ayer, uto (de/dx)* =1, T.e. v
dejdx = a, ’ ’ (13)

npaueM a’=1. [aa GyHKUHH ¢ NOJAYUEHO HPOCTOE ypaBHeHuUe (13), uurerpupys
KOTOpO€ HAXOIAHM

% = ax, (14

rie onyuiesa aAluTHBHAA HOCTOAHHAH, T.K. pesyasTat GopMyaupyercg ¢ TOy-
HOCTBIO 10 mepeo6osnauenun $ (L)— L. TToacrasum Tenepy dbyukuuio (14) B ompe-
denenue (10) metpuxu L(ij):

L(ij)=x(i)+ ax (), | (15)
rae a= +1. Y3 noayuennoro Bupaxenun (15) Aaf merpuku (10) oxmomeproro
npocrpagcrea B, yrosreTsopfilomero ycaosmio (11), caenyer, uTo OHA MOKeT
GRITH TOJBLKO JU60 camMeTpuunOfy (¢ = +1), 1160 anTHCHMMeTpUuHON (a= —1).

[lepefiaeM, faxee, K paccmoTpenuto dyukuuu (5), B koTopo#t 7> 2. Coraac-
HO onpeaenenuio (8) An8 MeTpuxu L(ij) uMeeM BRIDaxeHue

L(if)=x"(D) e, () + 2" () + @a (). (16)
rie cpp(j)chp(’cl(j), ey X"71(/), %" (/) u ananoruaHo Aaf ¢,(/). CymMmmposanue

10 HEMOMY HH/AEKCY p NpOou3BOAuTCH B npeleaax ot 1 go n—1. .
[ToncraBum Bepaxenue (16) B ycnosue (9): :

()6, + () + 2al) = O (o, )+ ")+ eal (A7)
satem- npoiunddeperupyem ero mo KoopAnHare X" (i), v= '1', e, B —1:
| 0, (/) = B’ (LU (£ (/) de, ()Ox" (1) + dg, (/X" (1), (18)
TOYHO TaK Xe— 0o Koopaunare x"(i):
1= 8/ (L (i) (x* (/) Op, (i)/9%" (i) + e, (i)/0%" (7)) . (19

M, HAKOHEW, — 0O KoopAmnnare x"(j):
£ (1) 0g, ()/0%" (/) + 0a (j)0X" (f) = O"(L(ji))-- (20)
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' rhe a= +1, u LONOJAHUTEABHO

fMoexoavky 8’ =40, u3 pasencrs (18) u (19) nmoayuaem cafiss

()= 20D 98, I0X" O + 06,D10K' @
* () g, (005" () + Opn ()0 ()

H3 KOTOPOf JIerKO BHBOAUM

(21y

| d9,/0%" =0, | (@
C yuerom coornowenus (22) us pasencts (19) u (20) moayuaem
' dcp,,/dx" =4q, . ‘ (23)

rie a*=1, p pesyabrare yero csfisp (21) 3HAYUTEIbHO YHPOCTHTCH:
ag, (/)= x"(j) 99, ()/0%" (1) + 99, (i)/0x" (i)-

M3 3TOR ynpoumeHHof CBA3U CAGAYeT, yTo 0<pp/0>c" == const, u MO3TOMY C YYeToM
(22) nmeem

P=0,%+¢,, (24)

npuyeM Marpuua KodpduuneHTOB bw, UMEIOIad TOPANOK # — 1 —HeBHPOXKAEHHAA,
T.K. QYHKNUM ¢, HE3ABHCHMH, ¢, = const. :
IMoAcraBuM BHpaxeHue (24) B mpelHAYIULYIO CBH3b:

a(b,, £* (/) + ¢,) = p,, ¥ () + 99, (i)/0x" (i),
OTCIOAA JerKo HOJIY‘IHEM

] p? (2’5)

0¢a10x" = ac, . ()

U3 pesyasrara (25) ¢aeayer, yTo TO MEPECTAHOBKE HHIEKCOB g, v K03ddu-

- uueHTH b,, Bupaxenus (24) m1u60 cumMmeTpuunn (@ = +1), 1460 aHTHCHMMETDHY
. HH (@= —1). B cayyae agTuCuMMeTpHU TNOPALOK MATPHLUE bw, papubfi n—1,
. OMKEH GHTb YeTHHIM, T. K. OHpelejuTelb €e OTAMueH OT Hyad, T.e. =23, 5,

Coomomemu (23) n (26) mpeicTaBAsIOT COGOH CuUCTEMY 72 ypaBHeana OTHO-
CHTE/NbHO QYHKUHHK ¢,- Pewas 3ty cucreMy, HaXOAUM

¢p= ac, "+ ax", B @D

. DAe aaJMTHBHAR NOCTORHHAA ONyLIeHA [O TEeM Xe cooépamennaM YTO H B pe-
! menuu (14).

TMoacrasnMm Bblpa)KeHPlH (24) u (27) pasa d)ynxulm ¢, H Py B onpeaenenne (16)
MeTpukn L(ij):

n—1 n—1

LiN=2Z Zby ¥ ()€ ()+ ")+ ax"()) (28)

rie bM = abm, = +1, u NPOU3BEJCHO eCTeCTBEHHOE nepeo60o3HaueHue Mocaes-
Hefi KOOPAMHATH: €, x* + x"— x". V3 oxonuareabnoro Bmpaxenus (28) u cBoii-

ctBa (25) caeryer, uro L(ij)=al(ji), T.e. omnpeleaseMan Bupaxenuem (16)

u yAoBaeTBopAwuiaf ycrosuio (17) MeTpuka n-mepuoro mpocrpascrsa M Moxer
6BTb TOJAbKO AHOGO CUMMETPUYHON (@ = +1), aubo anTucuMverpuguof (a= —1).
PaccMOTDUM B 3aKAI0yCHHE AokasarenbeTBa Gyukuuio (6), B xoTOpo#t Takke
> 2. Jlaf metpurn L(ij) B COOTBETCTBHU C onpejesenien (8) MOXHO BHIMCATD

' cneﬂy&omee BhHIDaXeHnie.
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Lun=st@en, L (99

rilé HéMoe CyMMHPOBaHUE MO HHIAEKCY npon:mozmrcn B npeﬂenax or u=1 10
j=n (cpaBHu C BHpaxenuem (16)). : :
[ToacraBum Bepaxcenue (29) B yciosue (9):

(D9, () =8 (<" (N9, (0) o - (30)
u npoinddepenuupyem ero no xoopaumnaram X (i), x°(i), x°(j):
Lo (=0 (LU () oy, (s (@), |
2, (/) =0 (L(jD) " () 99, (i)/0x" @), ,_ (31)
@D, NN =& (LGN, 0|
OTCIOZA, UCKAI0YAad TPOoU3BORHYi0 O (L(/z)) HaXOlIHM ABa- coomomenm

? () X () 9%, ()fox (z)

AR

Fo '(f) x* () dcp“ ()/ox° (z) v (32'
W) X 08, (00X () “
# 0, NIOL UYL 4 D ’ (33)

KOTOpPEE BEIOJHRIOTCH TOXAECTBEHHO IO KOOPD.HH&T&M TOLIEK i uj. 3apukcu-
pyeM B IeDBOM M3 HHX KOODAMHATH TOUKW i: ¢ /b, x‘*—(pc/wa npuyeM CaeBa
¥ CIpaBa HeT CyMMuDOBAHHA IO WHAEKCAM V.R o, T.e.

%\:wa < ' Lo (34)

TAe b , == const, a ¢ — HEKOTOpad bysaxnuf KOOPAKHHAT. B cuay npenanosaraeMof
HesaaucuMocm (ynkuuit ¢,, ONpeLeNTHTENb MATPHIEL K03(dunnenton b,, MOFKEH

6biTh OTAMUEH OT HYJA M, KpOMe Toro, ¢ 5= (.
Wrak, u3 nepsoro CooTHOWEHuA (32) ObLIO MOJAYYEHO Bhipaxenue (34), Ha
KOTOpoe BTOpoe cooTHowenue (33) nanaraer HEKOTOPEIE JOMOIHHTEIbHKE Orpa-

HuueHusl. [T0/10KHM B HEM CHAyand [=j:
2 (1) X () 09, NIOX” ()
£*(J) 99, (/)104° () e ()

a 3aTeMm v=o, OTCIOAa NoayuaeM ¢, = a,x* d¢ /0X°, TpUIeM B NPABOH HACTH IO
HHAEKCY v HET cymmuposauusg u @2 =1. IloAcraBags: mocnaeiHee COOTHOMIEHHE
B NpelpAylu€e, NOAyyuM &, @ ==1, a IOCKONbKY 4, = l/a,, T0 @, = a,= a. Takum
oﬁpasoM caecTBHEM cooTHolenus (33) fiBaserca ypaBHeHHe

cpwaxpdcp/dx B R (35)

the @' =1.
B ypaBHeHne (30) a vaKie B UCXO/HHE COOTHOMWEHUS (32) H (33) noACTaBuM

NoJyyeHHO® DaHee Bhipaxenue (34), noayuuM

wa x‘dt:/d»——(ab —b, )x*’“c ’ ’ (36)
) . by ¥ (D) e (D) + b, x* (/) 2° (1) 9¢ (/0% (i)' Co
b xp b X'}L ] — ne 37
Cve U ™ % b, X e(d + b, X ()) 5 (D) 0c()10x° (D) ()
b, (Ne) L '
buo X @) € (J) -+ b £ () X° () 00(/)/0x o ‘ C
by x> () c () + by, )& (@) oc (Q'/ax 0 . : . .- (38)

By, (D) e ()

32



Naneé coornotitennft (36), (37), (38) ecrecTBeto HCCACHOBATE, NPEALONATES,
4T0 au60 b, =ab, [1A BCEX HHACKCOB 1, v, AM6O b,, ab,, Mas HEKOTOPHX
HHJEKCOB U, v PaCCMOTpHM CHayadja NepBufi CAyuafi:

b, = ab,, ' (39)
Korfa wmarpuua KOd(dHuUUeHTOB b, B Bupaxenuu (34) cummerpuuna (a= +1)
WM AHTHCHMMeTPHuHA (= —1) no nepecTaHOBKE WHIEKCOB p u v. CooTHOWeE-

nne (37) B caywae (39) smayHTensbHO ymnpoctuTcH: b, x"(j)dc (i)/0x° (i) =
=b, x"(j)oc (i)/9x’ (i), orciona, nuddepenuupya no koopiunare x*(/), norygdem
CBAI3b NMPOU3BOMHEIX bwdc/dx“zba‘udc/dx". Vcnoab3ys NHOJYYEHHYW CBA3b, MOKa-
®eM, 4To ¢ ==const. Je#ACTBUTENbHO, NPEANOIOXKUM, YTO XOTA 6bl OJHA U3 IPO-
H3BOAHHX (QYHKUHH ¢ HE Oo6Gpamaercs B HYJIb Hamnp., 00/0:6"7&0. Torna npu
o=y’ U3 NpeibAymed CBA3N HAXOAUM b, =b, 0¢/0% (dc/dx )t Ho upn rakou
MyJAbLTHIMIAKATHBHOM PACILENJIeHHH HHIEKCOB V-H p B Ko3(pdHUHEHTAX b,, omnpe-

- JeqnTesb HX MATpullkl 06pawaerc B HYJAb, 4TO HDOTHBOPEYHT HeanHCHMOCTR
" pyuxuui (34). Takam o6pasoM, NPeANOJOXKEHHE O TOM, YTO XOTH GHl OJHA H3
- NpousBOAHHX (yHKuUHH ¢ He O0GPAWLAETCHR B HYJb, NPUBOLUT K NPOTHBOPEYHIO.

CrelloBaTebHO, 0¢/dx* =0, p=1, ..., 7, H TO3TOMY ¢ —const npu ycaosuu (39).
PaccmorpuM Tenepb BTODPOR c.rlyqaﬁ Korna

b,, # ab,, (40)

AN HEKOTOPHX HHAEKCOB [, v, [PHYEM, K&K 3TO CjeayeT u3 ypasrenus (36),
b, "% =0. : '
‘/ [ToacraBuM ypasueunue (36) B cooTHowenue (38):

b, # (N[, ¥* (D) + ¢, () C, () 5" ()] =

=[b,, ¢ () + ¢, (D), () &* (7)/b,, £ (2), (41)

~

)

]

l

i e BEEACHH HOBHE 0603HaYEHMN: C, = (ab,, b ) ¥'1b, " x", ¢, =b x*, n3 Ko-
|-

§

|

TOPHX CJeAyeT, 4To ¢, 0 u c # 0 AnR HEeKOTOpHX HHAEKCOB V X p Ho paBeH-
i ¢TBY (41) monyuaem

: IIpeartonoxumM, Aajnee, 4TO B pamkax ycuoBHf {40) Koa«brbnuuem A, j) 3aBHCHUT
| OT KOOPAWMHAT OGEHX TO4YeK ! H j ABHBIM 06Pa3oM:

Al )+ AG) a AG, /) A Q) ”"(M)

il

|

]

1 IMposuddepenuupyem cooTnomenne (42), BHIOAHRIOULEECH Tox\ﬂecmeﬁﬂo, o KO-
topauunare x"(j):

i b, € )+ €,(0)C, () %* () = A (G, )b, £ (), (42)
L rae aas koahduuuenta A (i, j) uMeeM nepeCTaHOBOYHOE CBOACTBO ;
| | A, NAU, =1 o o 43)

Wt (L)C (i)=b,, A(i, J) + b, " ())IA (i, /)0x*()),

| G ‘

‘, nocue uero 3aduKCUpyeM BCe KOODAMHATH ToukH j: b,, = A(i)b, —¢e (i) c, (i) +
L4 d, d .(i). Tlonyuennyio CB3b MOACTABHM B HCXOMAHOE COOTHOWeHHe (42), pas-

{peumM €re OTHOCHTEJAbHO bmx (/) n nporuddepenuupyem mo x"(j):

3 46 . 33
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g2 ( 4, @) #* 0 )
““‘ ToxM(N\A G J)— A ()
npuyeM B Cuay Upelnonoxenud (44) suamenateab A (, /) — A(i) B npaBofi yacTu

OTaIHUeH OT Hyaf. Ho MyabTHmIuKaTusnoe pacuiemieHne HHAGKCOB vV H | B TOAY-
YeHHOM JJf b, BHPAXMEHHH O3HAUAET, YTO ONpeleJHTENb MaTPHIH bw pasex

HYJI0, 9T0 NPOTHBOPEYHT HE3aBHCUMOCTH QYRKuufi (34).
IlpennonoxumM, 4To

A, )=A(@) nm A(i, /)= A () (45)

LononnuTebHO K ycaoBuio (40). IlepecranoBounoe cBoficTBO (43) B 3TOM Cayyae
O3Hauaer, OYeBHAHO, YTO

A, )=A= %1 (43')

Coomomenne (42) nporuddepenuupyem no Koopﬂm{aTe x*(j), yuurTmsas (43'):
Wt e (L)C' (6) = Ab,,, OTKyAa caelyer ¢ (z)c (i)=c, (/)c (/)- Ilycts npu me-
KOTOpOM v=1" oTaHueH OT HY/® Ko3dduuyuenT ¢,. Torna P (z)——c,, (])c (j)/(,’ (i)
H NOCKOJAbKY I10 BBeJAeHHOMY B cooTHomeHuu (40) o603naueHuIo Cu(L)——bNXJ(L)

HMeeMm b, x‘(l)zcv,(j)gp(j)/cv,(i). Juddepenuupysa 3ToT peayabTar IO KOOPAU-

nate x’ (i), noJygaem MyAbTHIIMKATHBHOE pacCUlellJeHHe HH/JAEKCOB i M v B BHPa-
KeHHu Aaf Koadouuuentos b, dyukuui (34), 4TO UPOTHBOPEUMT HX HEB3ABHCH-
MOCTH.

TaxuMm o6pasoM, ycaosue (41) HE06XOAHMO NPHBOAHT K IPOTHBOPEUHIO
C HE3apHCUMOCTBIO QyHKUHA (34) ¥ NO3TOMY HE MOXET BHIOJHATHLCA. OCTraeTcs
TOMbKO ycaosde (39), npu KOTODOM, KAK OLIIO [IOK43aHO BHIIE, B BH-

paxenufx (34) ¢ =const. Bes orpauuyenus OGWHOCTH, OYEBHAHO, MOXHO MOJO-
KHTb ¢ =1 u Toria

fu = bw o (46)
npiuyeM b, =ab, , MaTpuua Ko3PDuUHEHT OB b,, HeBHWpOxJenunas. B cayuae
= —1, xoraa b,,= —b,, , TOPALOK MATPHUEL bw, PaBHHRA /2, LOJKEH OHTH YeT-
"HBIM, T-€. n==2, 4, 6, ... [ToAcTaBuM HAAJEHHHEC BHPaxenuf (46) AAf PyHKUHA
¢, B onpeleneHue MeTPUKH (29):
n n
L) =2, Zb (¥ () (47)
rhe b, =ab, , a= +1, KOTOPAA OKAa3WBAETCA JHG0 CHMMETPHUHOR (a= +1),
AH60 AHTHCHMMETDHYHOA (a= —1), T.e. L(ij)= al(ji). Teopema UOAHOCTHIO
JLoxasaHna.

PaccMOTpPHM §onee NOAPOGHO reOMETPHUECKYI0 HHTEDRPeTalHI0 NOJAYIEeHHHIX
pesyabTaTop. [IpeinosoXuM CHauana, yro a=-+1, T.e. merpuka L(ij) Cum-
MeTpHUHA:

L(ij)= L{ji). (48)
Bupaxenune (15) B 9TOM Cayqae GyJAeT CJAEAYIOUIHM:
L(ij)=x())+ x () (15%)

T.e. exp L(ij) nokaneHo npeacTasafieT Co60R CKalgpHOE NPOuU3BEJLEHuUe.
Bupaxeunune (28) npu @ = 41 3anuiuercs Tak:

n—1 n—1

L) =2 Zb,, <" ¥ () +5"(@) + 2" () (28")
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rae b, =b, . Oycts nns seex Togex i €M nonofruTENbHO BHIOMHAETCH YCA0-
ue L(ii)=0, koTopoe yMeHbmaeT yYHCJIO HE3aBHCUMHX KOODAHHAT, T.K. 2x" 4+
+ bw x"x"=0. Ecau BoCnOAB30BATLCH 3TOf CBA3LIO KOOPAMHAT, TO AJIA METPH-
ku (28’) moaywyum smpaxenue L(ij)= —0,55 _ (x" (i) — «" (/M) (x" (i) — £’ (j)). Beaexn-
CTBHE CHMMETDPHUH H HEBHIPOXKACHHOCTH MATDULEH bl“ MOXHO BBeCTH TAaKyI0 JO-

KaJabIyI 06PATHMYIO 3aMeHY KOODAWHAT X — Y, 4WTO 3Ta& kBajJparuunad ¢opma CTa-
| HeT AuaroHaj bHOM!

n—1
L(ij) :gf-p(y“(i} -y (), (49)

. npuueM & = +1. [Toryuennoe Bripaxenue (49) 3ajiaer J0KaibHO CHMMETPUYHYIO

| HEBHIPOXK/EHHYIO KBAaADPAaTHUHYIO METPUKY B €BKAHAOBOM WM ICEBLOEBKIHLOBOM
. mpoctpancTBe. BompoC 06 MHTepIpeTallud HCXOAHOrO Brpaxenud (28’) 6es do-
. mosHuTeNbHOTO ycaoBuA L(ii)=0 oCTaeTCH OTKPHITHIM.

: Buipaxenue (47) upu a= 41, xoraa b, =b, , NMATOHAIU3HPYEM HEKOTOPOH

. 0KaIbHO O6PATHMOM 3aMEHOH KOOPAMHAT X — y:
L(ij)= Ef“ y @)yt (), (50)

e e, = +1. Metpuky (J0) ecrecTBeHHO HHTEPHOPETHPOBATH KAK CHMMETPHUHOE
. CKaAfgPHOR 1IDOoU3Be/leHHe B HEKOTODOM E€BKJAMAOBOM HJH NCEBIOEBKJUIOBOM IPO-
- crpancrtse. Hanarag Ha- Hee eCTECTBEHHOE [ONOJIHHTE/bHOE yCaoBue L(ii)=
3“(‘.OHSt BriJAe/ageM KJ4CC HEeeBKJAHAOBHIX HpOCTpaHCTB NOCTOAHHOH KPHBH3HH

(mnepcq)epm)
[IpeanonowumM Temephb, uTo @ = —1, T.e. MeTpuxa L(ij) auTuCuMMETPUUHA:

L(ij)y=—L(ji)
Bupaxenus (15), (28), (47) npu a = —1 3anuuem COOTBETCTBEHHO TAaK:
L(iy=x(i)—x(), (15%)

n—1 n-1

L(ij)=;211 'Z:Ibm (i) x7 (j) + (i) — x"(j), n =238, 5, ..., - (28"

L(ij)=§=l élbw )Gy, n=2, 4, .., (47")

npuuem b, = —-bm. lMepsuie aBa Bupaxenus (15”) u (28”) samawT weauHefnyio

| HEeBHBIPOXK/JEHHYIO METDUKY CHMIIEKTHUECKOrO HPOCTPAHCTBA HE4eMHOL DasMep-
/HOCTH, B TO BPeMA Kak TpeTbe Bhpaxenue (47”) 3ajaerT OGHUHYI0 OGHIMHEHARYIO
. HEBHIDOXKJEHHYIO METPHUKY CHMIIEKTHYECKOro NPOCTPAHCTBA 4EMHOil PA3MEPHOCTH.
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