Jlekmusa 14
O(N)-MoneJib: HHTErPUPYEMOCTb M TOYHAd S-MaTPHIA

Pacemorpum O(N)-Mozensb ¢ aeiicTBueM

Sn,w] = %/de ((0,m)* —w(n? - 1))

¥ KJIACCHYECKUMU YPABHEHUSIMY JIBUKEHUS:
o'o,m+wn =0, n?=1.
B koopamHaTax cBETOBOrO KOHYyCA Z, Z UMEeM I JefCcTBUd
1 _ = w, o
Sn,w]|=—-= [ dzdz (8n8n + Z(n - 1)) , (1)
g
a JI1d YpaBHEHUNA ~
400n = wn. (2)
Jeticreue (1) HHBAPUAHTHO OTHOCUTENBHO NCEGIOKOHEOPMHBLIT TPEODpA3OBaHUIL

w

fi(2)f3(2)

[IpeobpazoBanust BKIIOUAOT B cebsd MacmTabHOe Mpeodpa3oBaHue, Ijisd KOTOPOTO

f1(2) = Az, f2(2) = Az,

2= filz),  zZ-f(2), w-—

¥ TIpeodpa30BaAHNE WHBEPCUH
hz)=1/z  f(z) =1/z

IIpu mepexose K 9BKAKIOBY MPOCTPAHCTBY TPAHC/IANMH, MACIITADHOE IPeOOpPa30BAHUE W HHBEPCHS
06pas3yoT rIobaThHYI0 KOH(DOPMHYIO TPYIINY, COCTOAINYO U3 KOH(MOPMHBIX TPEoOpa30BaHuil, B3aUMOHO-
onmosnaunbrx Ha cdepe CU {oo}. Jlokambubie KoHDOPMHEBIEC TPEOOPA30BAHES, TO €CTh TPeoOPA30BAHMS,
B3aHMMHO-OJHO3Ha4YHbIE TOJIBKO Ha KaKHUX-TO O6HaCTHX, JA0TCA B 3TOM CNIy4Yae IIPOU3BOJIbHBIMH aHaJIn-
taaeckumu byakmuamu f(z) = f1(z) = f2(2).

Hy, a moxa mpomo/KuM pacCMOTpPEHHE B MPOCTpaHcTBe MUHKOBCKOrO. TeH30p IHEPruu-uMIIyaIbCa,
nMeeT BUJ

1 1 = w
T:. = 5(3”1)2’ Tzz = 5@”)27 Tz =Ts = —@(Tﬂ - 1).
Ha ypapnenusx jpukenust Komunonentsl 1z, T, obpamatorcs B Hyab, T. €. T} = 0, 9410 BbIpazKaer

MaCH_ITa6HyIO UHBAPUAHTHOCTb MOIEJIN. COXpaHeHI/Ie IHEPrun-uMITyJIbCa 3aUChIBACTCA B BUAC
2(0n)? =0, d(0n)? = 0. (4)

B GosbImuHCTBE C1yYuaeB SHEPTHs W UMITYJIbC COCTABIAIOT €IUHCTBEHHBIE JIOKATbHBIE HHTETPAJIbI JBUKE-
HuA, ogHako B caydae O(N)-monenn 310 He Tak. HeTpyaHO HONIyYIHTh COOTHOIIEHUE

40(8°n)?* = d(w(0n)?) — 30w(On)?, 40(9°n)? = d(w(0n)?) — 30w(On)?. (5)

Ceituyac MBI MOKasKeM, 9TO 3TO ypaBHEHHE O3HAUACT CYIMICCTBOBAHME JOTOJHUTEIHOTO WHTETPAJIa, TBU-
sxennd. 1lockombky (Om)? coxpamseTcs, ¢ MOMOIMIBIO MCEBIOKOH(MOPMHOTO mpeobpazosanus z = f1(z'),
TaKOro YTO

d7 =

on
— | dz,
0z
MOYKHO TOOUTHCST TOTO, YTOOBI B HOBBIX KOOPIMHATAX OBLIO

(On)? = 1.



Torna (5) npeobpasyercsi K BUIY yPaBHEHUs HENPEPHIBHOCTU
2(00m)* = 9(20ndn).

Ha camom jnesie (xors 9T0 HEIPOCTO 1IOKA3aTh) B MOJEJU UMeeTCst GECKOHEIHOe YUCII0 UHTErPAJIOB JIBU-
JKEHUS.

Mb1 3HaeM, 9TO B KBAHTOBOM CJiydae (IceBio)KoH(MOPMHAsS HHBAPUAHTHOCTDL MOJENU HAPYIIASTC,
TaK KakK 1Mojie w mpeoOpeTaer HeHyJIeBoe cpemnee 3Hadenwme. [losromy paccyxkiaeHust ¢ KOH(MOPMHBIMEI
IPeoOPaA3OBAHUSIMH TEPSIOT CHIY. B KBAaHTOBOM C/Iy4ae B YPABHEHUSX, M3 KOTOPBIX CIEIYIOT 3aKOHBI
COXPaHEHMs, JOJIXKHBI BOSHUKATH AaHOMAaJIWH. AHOMAJIbHbBIE YIEHbI He JOJIKHBI HAPYIIATh MACIITAOHYIO
MHBAPUAHTHOCTD YPABHEHUI, B KOTOPBIE MIEPEXOIAT 3aKOHbI coxpanenus. [loaromy, Hampumep, B IpaBoit
YaCTH 3aKOHA COXPAHEHUA SHEPTUU-UMITYJIBCA JOIYCTAM TOJBKO OJWH AHOMAJIBHBIN YJIeH, CBOAAIINNCA K
MOJTHON TTPOU3BOJTHOM:

d(om)* = —fow. (6)
Jlma KBaapara TEH30pPa SHEPIUU-UMILYIbCA AHOMAJIbHBIN 9/IeH yKe He OyIeT MOJHON TMPOM3BOSHON:
d(0n)* = —(26+ ') (On)?0w + 9(...). (7)
To xe camoe s (5):
9(0°n)? = —(3+ a)(On)?ow + 9(...). (8)

W3 sTtux Tpex ypaBHeHWiT MOXXHO COCTABUTDH OJUH 3aKOH COXPAHEHWS:

5 (((‘92n)2 - m(an)‘*) — 0., )

Urak, nmeercd mo KpaitHeit Mepe nBa WHTerpasa NBU:KeHUs cruHa 1 u 3:

I = /dz%(an)Q, I = /dz <;(82n)2 - 2(2?;;0‘0/)(%)4) . (10)

DTH MHTErpasbl yIOBIETBOPAOT ypapHerno 01, = 0. Unrerpasnst I_;, I_3, yIOBIETBOPSIONINE ypaBHe-
muio 01y = 0, MOKHO IOJYyYHTH 3aMeHOHA 2z < Z. IIpm mepexone K OOBIMHBIM KOOPAMHATAM T,t U T€, U
JPYTHe BEIUIUHBI OCTAIOTCS WHTETPAJIAMY JTBUYKEHUSI.

JlorkazaThb cyIecTBoBanre OECKOHETHOTO HAOOPA HHTErPAJIOB JBUKEHUST HEYETHBIX CITHHOB MOYKHO, HO
caoxku0. Ho y2ke m3 cyiecTBOBanms BTOPOTO MHTETPAJIA JBUXKEHUS MOKHO 3aKJOYNTH HEBO3MOXKHOCTD
MHOYKECTBEHHOT'O POXKJIEHUSA YACTHI] B CTOJKHOBEHUAX JIBYX YACTHIIL.

Iycrs |61, ..., 0,) — ACHMITOTHYECKOE COCTOSHUE U3 1 YACTHIL ¢ ObICTPOTaMH 01, . . . , 0. TlONb3ysach
Tem, uTo p, = me’, p; = me™Y, merpynso mporepuTh, UTO

n
const Z meT010y,...,0,),

i=1

Iiq)64,...,0)

n
Iisl6y,...,0,) = const Zm3e¢30i 161, ...,05).
i=1

Orcrona molydaeM derThipe YPaBHEHUs IS PACCESHUS NBYX YACTHIL B 1 YACTHUIL:

n

67561 4 67502 — 26756; (5 = —37 —1, 1, 3)

i=1

Ecnu 3adukcupoBarh OBICTPOTHI YACTHUI] B KOHEYHOM COCTOSTHUM, TO OYJeT YeThIpe YPABHEHUS JJIs JBYX
HEU3BECTHBIX. DTH yPABHEHUsS MOT'YT UMETb PEIIeHUs] TOJBKO IPU CIEIUATBHBIX 3HAYEHUIX KOHEIHBIX
GercTpor 07, ..., 0, Ho 3 aHATATHYIHOCTH AMILIUTYZ, CIEAYET, ITO AMILIATYIBI TAKUX TIPOIECCOB TOIAK-
Hbl ObITh TOXK/IECTBEHHO PABHBI HYJIIO. EJMHCTBEHHBIM KCKJIFOUYEHHEM $BJSIETCH CJy4ail n = 2, Korma
B aMILIUTYaX MOTYT ObIThb O-(byHKIMU, OTBEYAIONINE TPAHUYHBIM 3HAYCHUSAM MOJIOCOB BHE MACCOBOM
TIOBEPXHOCTH.



B obmmem ciyuae nmeem

I,|64,...,0,) = const Zefsa’i ,0n).

Orcrona cieayer, 9T0 MOIEb JIOMYCKAET TOJIbKO PACCETHUS 1 YACTUIL B N, IPUYIEM JACTUIIBI MOTYT TOJIHKO
OOMEHVBATHCS UMITYTbCAMHU.

Temepnb caemaemM BaykKHOE

IIpednonostcenue armopuszo8anHHo20 paccesHusi. AmMnaiumyda pacceanus N Yacmuy 6 N pac-
nadaemcsa 6 npoussedenue 6Cer NONAPHOLL AMNAUMYOD paccearuts 8 A1060M NOPAKe ¢ CYMMUPOBAHUEM
N0 BHYMPEHHUM COCTNOAHUAM TPOMENACYTNOUHBLL “MACTIUY,.

I'padudeckn 310 mpeamOMOKEHNEe MOXKHO H300PA3UTDh TaK:

ba  P3 P2 py Ps D3 P2 py

P4 2
D3 p3

b1 P2 P P2

B npunmnmune, runore3y ¢GhakTOPU30BAHHOTO PACCESHUS MOXKHO MPOBEPSATH B IUATPAMMHON TEXHWKE IMO-
psamok 3a nopamkom 1o 1/N. MoKHO BOCTIONB30BATHCSA CAEAYIONUMA KAYECTBEHHBIMA DACCY K ICHASIMHE.
[MpeanonoxkumM, 9T0 UMEETCs KOHEYHBIH PaIuyC B3amMOIEHCTBHUs 4dacTHll R, 3a mpeneraMu KOTOPOTO
BUPTYAJIbHBIE YACTHILI II0YTH HE POKAAOTCA. DTO 3HAUUT, 4TO €CJIU |T; — (Vi,7), To BosHoBast
dYHKINS TIOYTH HE OTJIUYIAETCS OT BOJHOBOM (DYHKITHU 1L CBOOOIHBIX YaCTHUIl. Biraromaps CyImecTBOBAHUIO
I, 3 mapHoe paccesiHue YaCTUIl MOKHO CBECTH K ITPOXOXKIEHUIQ YACTHUI] APYT Yepe3 Apyra ¢ W3MEHEHUeM
BHYTpeHHUX cocrosuuii. [oaToMy MOXKHO BBIOpaTh 0a3uc BOJHOBBIX MYHKIWMH 0€3 BCAKAX OTPAKEHHBIX
BouH. Ilycts 0, T — mepecranoBku amcen 1,...,n. Torga cucrema n 6030HOB OyIeT OMHUCHIBATHCS BOJTHO-
BO# (pyHKITHEH

aq.

n
ooz ag) = Ay o] [ [ lew e e® i mpn zp, << o, |mi—a5 > R.(12)

[Iycrb ¢ oTjiM¥aeTcs OT 0 NEPECTAHOBKOM JABYH 3JIEMEHTOB 0; U 0i41. Torma
’ 7
a1 Q... o7} 041+1 QAL QG 1 QGO g
A L Dipirtpn § S p17p1+1)A 1o-Dit1Pi--Pn [U ] (13)
L+1

HyCTb Telepb 1IepecTaHoOBKa o’ ornmyaeTca oT o IOPAOKOM TpPEX IIOCIed0BaTE/JIbHBIX 9JIEMEHTOB, Ha~
opuMmep, 01,02,03 — 03,02,071. Hepexoa OT 0 = 0123 K O'/ = 0321 MOZKHO BBIIIOJTHUTDb ABYMA criocobaMu:

0213 — 0231
/ N
0123 0321-
N\ /

0132 — 0312
[TepBorit cr10COO MPUBOAUT K COOTHOIIEHUTO

Appeps (o] = Y S92 (p1,p2)SHSE (1, ps) ST (P2, ps) AR [o]. (14)
Y1,72,73

[Iporrie 310 3anmucaTh B MATPUYHOM BH/IE

ALY o] = S12(p1,p2)S13(p1, p3) Sa3(p2, p3) AL [0],



T7e MHAEKCH 1,2, 3 yKa3pIBAIOT HOMED MPOCTPAHCTBA, HA, KOTOPOE AEHCTBYIOT MATPHUIIBI WJIH B KOTOPOM
KUBYT BeKTOpBI. Emie ymobHeit 310 n306pa3uTth rpadudeckn

BHYTpPE€HHUE JIMHUU 6
3

b3 P2 P
Bropoit crmocod mpuBoaUT APYTOMY COOTHOIIEHUIO
ARtz Lol = D0 S (02, pe) S5 (01, pa) SR (01, p2) ARG 0], (15)
V1,725,773

MU TIPOIIE
AVSEPe o] = Sa3(p2, p3)S1s(p1, p3)S12(p1, p2) ALY [0],

nH rpaduIecKn

BHYTDEHHUE JINHUHU

p3 b2 D1

Yeaorne Toro, uro (14) u (15) TPUBOAAT K OJMHAKOBOMY COOTHOIIIEHWIO, HA3BIBAETCST ypasHeHuem STraa—
Baxcmepa u 3anuchBaeTCa B BUIE

Z Sz (p1,p2)S3 5% (1, p3) S 42 (P2, p3) = Z SS2 (P2, p3) S5 52 (p1,13) 3 4o (p1,p2),  (16)
1,725,773 V1,725,773

nm Oosiee KPaTKO

S12(p1,p2)S13(p1,p3)S23(P2, P3) = S23(p2, P3)S13(P1, P3)S12(P1, P2), (17)
win rpaduvecKu
(6% (&)
aq s 2 (%}
= (18)
ﬁS 61 53 Bl
B2 B2
pP3 P2 b1 b3 P2 P

JBa rpaduka Ha (18) oTaMYAIOTCS MOJIOKEHUEM OIHOM w3 jauHuil (Hanpumep, BTopoii). B mepsom rpa-
JuKe OHA CJIEBA OT BEPIIMHBI, T MEPECEKAIOTCA MEPBAas U TPEThbsS YACTHILI, & BO BTOPOM — CIIPABA.
Nubivu cosavu, ypasrenne STara—Bakcrepa BBIpaXkaer ycioBme TOro, 9To auHuA B (11) MOXKHO Kak
YILOJIHO CMeIlaTh, IIPOHOCS 4epe3 BepIIuHbl. VIHLIME CIOBaMU, HEBaKHO, B KaKOM IOPsSIKEe MbI OyneMm
paccMaTpUBaTh ONAPHLIC PACCEsHUA YACTUL: B JII0OOM Cilydae Mbl II0JIYYUM OJMH M TOT XKe OTBer.
Bropoe ycioBue Ha S-marpuity 6osee snementapuo. Bepuemcs k coornoriennio (13). IorarHo, uro
€CJIM MBI JIBAZKIbI IEPECTABAM JIBA TIOCICIOBATEILHEIX HHIEKCA B A[0], T. €. mpou3BeseM mpeodpa3oBanust

012 — 021 — 012,
TO MbI JOJKHBI IIOJIyYATh TOXKIeCTBeHHOe npeobpasoBanne. OTCIONa CIEAYET YCAOBUE YHUMAPHOCTY

Sivs (P1,02) S35, (P2, p1) = 03557, (19)



njian
Si2(p1,p2)S21(p2,p1) = 1, (20)

W
aq Q2 aq Q2

B B B B

Ilocnennee ycaoBHUe KpoccuHnz-uHBAPUGHMHOCMAY BEPHO TOJIBKO B PEIATUBACTCKON Teopun. Ero ecte-
CTBEHHO CPa3y 3aIMUCATH TPapUIecKu:

-1
o1 Qs aq Qs
= (22)
Pz b P2 5
P2 b1 2]

3mech UMITYJIBCH P1 U P TOHUMAIOTCS KaK TPOCTPAHCTBEHHO-BPEMEHHBIE UMITYJIBChI, YePTa HAJT HHIEKCOM
BHYTPEHHEr0 COCTOSHUS 4acTUIllbl n3obpaxkaer anrtudactuily. PopmysibHO 3TO 3alIUCHIBAETCHA TAK

a2 0251

8152 (P1,p2) = Sg2a1 (p2, —p1). (23)

Ecau BeIpa3uTh UMIyabChl Yepe3 GbICTPOTHI, MOy IUM:
1. Vpasnenue Anza—Bakxcmepa

S12(01 — 62)S13(61 — 03)S23(02 — 03) = Sa3(02 — 03)S13(61 — 63)S12(61 — 02) (24)
2. Vuumaprocmo
S12(6)S21(—0) =1 (25)
3. Kpoccume-cummempus i
50 = S5m0 (0

Venosus 6ymempana (24-26) dpe3sbruaiino orpaHuduTeNbHLL. BMecTe ¢ cumMerpueil Moe I u yeio-
BUSIMH AHATUTUYHOCTYA OHU TIO3BOJISIIOT HAUTH TOYHOE BBIPAYXKEHHE g S-MATPUIIBL. PacCMOTPUM yCI0-
BUSI aHAJTUTUIHOCTH. S-MATPHUIA ABIsieTcss MepoMopdHOil dyukmueli . OusndeckoMy JTUCTY OTBEYAET
obiacre

0<Imé6 <m, (27)

npudeM Touka 6 = im OTBeYaeT TOYKE BeTBjaeHudA S = (Mg — mg)2 0 TTEPEeMEeHHOI
=m?+m2+2 h 6
s =1my mo mimes C ,

a Touke 0 = 0 orBeuaeT TouKa s = (my + mo)?. Jlurum Im @ = 7 oTBeYaeT B IIOCKOCTH $ JIeBBIA pa3pes
(=00, (m1 —m2)?], a muamu Im 6 = 0 — mpasblit paspes [(m1 + mz)?, 00).
Ha muuMOil ocm S-MaTpuIla BEeNIeCTREHHA:

S(iu) € R npu  u € R, (28)

MIPUYEM BCE TIOIOCHI S-MaTPHIILI HA (PU3HYIECKOM JINCTE HAXOAATCS Ha MHUMOM ocu. JacTw 9TUX mOMI0CcoB
OTBEYAIOT CBA3aHHBIE COCTOSHUSA, OJHAKO YTOOBI yCTAHOBUTBH, OTBEYAET JIM JAHHBINA MOJIOC CBA3AHHOMY
COCTOSHUIO, OOBITHO TPeOyeTCs AOMOTHATETBHOE UCCIIEI0BAHNE.
Hasaitte perrum ypasrenne dura—Bakcrepa ans O(N)-cummerpuanoii (N > 3) S-marpuist N X N
Buza [1]
o
S;j] (9) = 6i/j/6ij51 (9) + 6i1,‘6j/4752(6) + 6j’i6i’j53(9)- (29)



Vpasuenne fnra—bakcrepa ay1a Hee mprodOpETAET B

(9)53(9 +0 )Sg( ) + 53(9)53(9 +¢ )52(9/) = 53( )52(9 +¢ )53(9/) (30)
S2(0)S1(6 + 0)S1(0") + S3(0)S2(0 + 6')S1(0) = S3(0)S1(0 + 0')S2(0), (31)
NS1(0)S5(0 +0')S1(0") + S1(0)S5(0 + 0')S2(0") + S1(0)S5(0 + 0')S5(0") + S1(0)S2(0 + 6)51(0")

+ S2(0)S5(0 +6)S1(6") + S3(0)S3(0 + 6')S1(6") + S1(0)S1(6 + 6')S1(8") = S3(0)S1(6 4 6')S5(8").
(32)

Y100BI PEMHATH 3Ty CHCTeMy, BBegeM obosnauenue h(0) = S5(0)/S3(0). Ileppoe ypaBHEHHE IPHHAMAET
BHJL
h() + h(0") = h(6 +0").

Cnenosarenbuo h(0) ~ 0 u

55(6) = ~i55:(6). (33)

[Tycrs Teneps g(0) = S2(0)/S1(0). Moncrasnas (33) B (31), monyuaem

0
0+6)—gt)=—.
9(0-+6) — g(0) =
DTO ypaBHEHUE UMEeT PEIIeHUe
0) = 0 — ik
T =X
[Moncrasmsis 3o B (32), noayunm
N -2
K=1 A
2
DTO 3HAYUT, ITO
i\
$1(0) = — $:(0). (34)

i(N —2)A/2— 0

DTo camoe obriee pemmenue ypasHenus dura—Bakcrepa, 3aBucsiiee oT mpou3BosbHON dyukimu So(0) u
IPOU3BOJIBHOI'O IIapaMeTpa )\ BOCHO.Hb3yeMCH Telepb yCJAOBUAMU KPOCCUHT-UHBAPUAHTHOCTH U YHUTAP-
HOCTH, 4TOOBI 3auKcupoBaTh So U .

yCJIOBI/Ie KPOCCHHI'-CUMMETPHUHU UMEET BHI

Sa(0) = Sz(im — ), (35)
[Moacrasnag cioga (33) u (34), monyvaem )

A= N3 (37)

YcaoBue YHUTAPHOCTH
S2(0)S2(—0) + S3(0)S3(—0) =1, (38)
S2(0)S5(—0) + S5(8)S2(—0) =0, (39)

NS1(0)S1(—8) + S1(0)S2(—0) + S1(0)S3(—06)

+ 52(0)51(—0) + S3(6)S1(—0) =0 (40)

VIOBJETBOPSIETCS, ECITH

92

S5(0)Sy(—0) = (41)

0% + N2
Tenepb HaM HaJIO PENIUTH COBMECTHO ypapHens (35) u (41). IloHsiTHO, YTO pellleHne TUX ypaBHEHM
HEOJHO3HAYHO. Perenne mepexonutr B perienne, eCan JOMHOKHATH ero Ha (hyHKIHIO

shf + isina
shf —isin«



C IPOM3BOIBHBIM (. MBI Oy/I€M HCKATh «MAHUMAJIBHOE» PEIIEHHUE, TO €CTh TAKOe PEelIeHne, KOTopoe Oymer
HUMEeTh HaMMeHbIIee KOJMIECTBO Hy el W MOMI0COB Ha (PU3MYECKOM JIUCTE.

N3 (41) sakmoaaem, aro So(0) mmeer mpocroit Hynb B Touke § = 0. I3 xpoccurr-cummerpun (35)
HEMEJICHHO 3aKJII09aeM, 9TO TTPOCTOH HYJIb HMEETCA TakyKe B Touke 6 = im. VI3 yHUTapHOCTH HAXOIAM,
9TO B TOUKE § = —im mMeeTcs momoc. 1IpomonKas moovepeHo NpUMEeHSTh KPOCCHHT-CAMMETPHIO W
YHUTAPHOCTH, HAXOAUM HAGOP MOJIIOCOB U HyJsel dyukimu So(6):

Hyun: 0 = —2min, im + 2win (n=0,1,2,...),

) . ) ) (42)
Tonrocsr: 0 = —im — 2min, 2w + 27in (n=0,1,2,...).

Jpyroit Habop Hyseill u MOMIOCOB MoAydaercda caeayionmmM obpasom. U3 (41) crenyer, uaro So nomxKHA

. . +
UMeThb HOJIOC B OfHOM m3 Touek 6 = FA. [asaiite 0603HAYATD peNIeHHs ¢ TAKUMHU IOIIOCAMI Sé )(9).
Paccyknas Kak u paHblle, MOJIYyIUM JIJIs Sgi)(ﬁ)

Hysua: 0 = Fi\ — 2mwin, Hi\ + i + 2mwin (n=0,1,2,...), (43)
[Monrochr: 0 = Fi\ —im — 2mwin, Hi\ + 2wi + 27in (n=0,1,2,...).
Cotupas (42), (43), nomyanm
(£ —i2) T (L —iL)
S(i) 9) = (+) 0 (£) (5 0 , (%) 9) = 21 21 2 27 ) 44
Packnagpas S-marpuny (33), (34), (44) ¢ yuerom (37) no 1/N, nony4aem
(:t) _ 27Ti
(+) - 271
(£) gy _ 2™t
S3(0) = No- (47)

Dro nossonser oroxzecrsuts ST (0) ¢ S-marpuneit O(N)-monemn, a S (0) ¢ S-marpuneir N-kommo-
umertHoi monenn Hepé—IllBapna. 3amerum, aro

S3)(0) = =P, (48)

rae Pio :a X b+— b X a — oneparop mepecTaHOBKY MPOCTPAHCTB 1 U 2. DTO 03HAYAET, UTO [JIsT TACTHUI]
neitcryer mpuHmmn [laymu, XOTsd MBI U CUUTAIM YACTUIILI DO30HAMMU.

Ha camowm mese B IByMEpHOM TIPOCTPAHCTBE-BPEMEHH HEJIB35 CKA3ATh, IBJISETCS JIM YaCTUIA 6O30HOM
nma dpepymuonoM. Ecim roBopuTh 0 crimHe, TO MBI 3HAEM, ITO TAKOE CIIUH ONEPATOPA, HO HE 3HAEM, UTO
TAKOE CIWH COCTOSHWSI, TAK KAK B OJHOMEPHOM IPOCTPAHCTBE HET BpameHuii. Kpome Toro, B omHOM
MPOCTPAHCTBEHHOM M3MEPEHUN eCTh crocob moctpoernst anrebpbl Kanddopna (dbepmmonnoii anrebphr)
no anrebpe lafizentepra (6o30HHON amrebpe) u Ha060poT [2]. DTO NpeobpasoBaHMe yBasKaeT MOHATHE
JACTHUIIBI, HO MEHsIeT XapaKkTep B3anMmojeiicTsus. UMeHHO, MATpHUIIA paCCesHUs JACTHIL KaK (pepMuoHOB
OTJINIAETCS OT MATPHUIIBI PACCESTHUS TEX K€ JaCTHI, KaK OO30HOB 3HAKOM.
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Sagaun

1. Tlosyunre ypasrenue (5).

2. Begenute (13).

3. BoiBennte (45-47).

4. TTokaxure, 4o u3 (48) caemyer npuniumn [laynu mus GO30HHBIX YACTHUIL.



5. Ilokakure, uro marpuna 4 X 4 Buma

a(6)
oo b(a) 0(9)
— 142 —
5(0) = ( BrBa (9)) - c(6) b(o)
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[IPU MPOU3BOJBLHOM P.
Takas S-marpuia nupezacrapiger coboil S-Marpully paccesiHus COJATOHOB B MOAEIM CHHYC-IOpaoHa

c 3= 2.8 npu noaxozamen a(6), rakom uro a(0) = —1. Hokazkure, 1ro a(f) KOMKHO yOBIETBOPATH
YCITOBHSIM
sh iT—0
a(f) = hz a(im —0), a(f)a(—0) = 1.
sh @
P

Haiinure BCce mostoch! u Hy/u 3T0# QyHKIMYU Tpu p > 1 Tpu yCI0BUH, YTO OHA HE MMEET 0COOEHHOCTEH
Ha (PU3UIECKOM JINCTE.



