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B mpempmaraemon patoTe BEIBOAATCA (GOPMYJILI KOODAMHATHBIX ToJell oTobpaxkenus Jlsamko-Jloernrn
B HEKOTOPOM CIENNAJBEHOM CEYeHNN TPOCTPAHCTBA MHOTOJIEHOB.

ABTop BhipaxkaeT Gaarogapaocts B. . Aproasny, B. M. Bakamokury u II. E. IIymxapro 3a oka-
3aHHYIO MTOMOIITh.

PaccMoTpuM IPOCTPAHCTBO MHOTOWIeHOB Bua f(z) = 2 4+ ap_12" "1+ - 4+ ayz.

Onpepaenenne 1. Orobpaxenne Jamko-Jloenrn (cm. [1,3,4]) cTaBuT MHOTOWIEHY CTeleHH n ¢
KOMILIEKCHBIME (I€ACTBUTEABHBIMI) KO>(hDMUINEHTAME CTABHT B COOTBETCTBHE MHOTOY/IEH Ha €HHMUILY
MEHBIIIEN CTeNeHN, KOPHAME KOTOPOrO ABIASAITCA KPUTHIECKHE 3HAYMEHUS NCXOAHOrO. MOXHO faTh paB-
HOCHJIBHOE OTIpejieJieHe: MHOT OUIEHY CTABUTCA B COOTBETCTBUE HEYIOPSA TOUEHHBIN HAGOD KPUTHIECKTX
3HAYEHUN.

Onpegenenme 2. HazoBéM KOOpAMHATHBIM BEKTOPHBIM TI0JeM oTobpaxenus Jlsmko-Jloenrn Ta-
Koe moJe Ha Nmpoobpaze 0TOOpaXKeHUs, DU ABIUKEHUN IO TPAEKTOPHUSM KOTOPOT'O OTHO KPUTHYIECKOE
3HAaYEHNE MMHENHO YBEINYNBAETCS, & OCTAIBHBIE OCTAITCA TOCTOAHHBIMHE.

O npuMeHeHHH KOODAWHATHBIX MOJEH CKa)XeM, 9TO OHHM HCHOJb3YIOTCA, HAMPUMED, MPH W3y YeHUH
TONOMOIUIECKUX CBOUCTB YCTONYUBBIX JalPaHkKeBbIX MHOI006Dpasuil ¢ ocoGeHHocTAME [2].

OG6BITHO Pa3MePHOCTH MPOCTPAHCTBA (MPpoo6pasa) YMEHBIIAIT Ha OIIH, TTofaras CyMMY KOPHel MHO-
rowieHa paBHOH HYTIO (ap—1 = 0). MBI XKe pPacCMOTPHM THIEPIIOCKOCTH MHOTOHYICHOB C OJHOH 13
KPUTHYECKNX TOYeK B HyJde W cO 3HadeHHeM HOJb (a1 = 0). TaxkuMm o6pa3soM MBI HMeeM BEHIIeI€HHOE
KPUTHYECKOE 3HAYMEHNE, TPH PABHOMPABHBIX OCTATBHBIX.

HyxHo 3amMeTnTh, 9T0 JI06YI0 KPUTHIECKYIO TOYKY MHOTOWIEHA MOXHO JUHENHBIME 3aMeHAMMI TPO-
obpaza (¢’ = #+a) u obpasa (no6apneHneM KoucTaHT K f(2)) npueectn B (0,0) (ToO ecTh K MHOTOUIEHY
caepytotiero puga: f(z) = 2" +a,_12" 1 +.. .+ azz?). Creaars 5T0 MOKHO HECKOILKUME PA3IUIHBIME
crocobaMil, B 3aBHCHMOCTH OT TOTO, KaKylo KPHTHYECKYIO TOYKY caBHTraeM B Hoab. (Ecanm moctpoenHoe
HIKe Tofe CABHHYTE OOGPATHO, TO MBI MOJYYHM CTOABKO TONEH, CKOABKO MMEETCH PAa3IUmTIHBIX TPO-
CTHIX KPHTHYECKHX TOYEK y JaHHOIO MHOTOWIEHA). B BellleCTBEHHOM Clydae MBI IPHBOJAUM B HAYaI0
KOODUHAT JHIIb BEIleCTBEHHBIE KPUTUYIECKNE TOYKH.

@DopMyaE KOOPIMHATHLIX BEKTOPHEIX MOJEH M UX BLITHCICHUE.

B sTom paszgene mMbl 6yeM paccMaTpUBATh KOMILIEKCHBIN cayvail. B BellecTBEHHOM — HeEOOXOINMO
CTeUTH 338 KOMILIEKCHON COMPSZKEHHOCTBIO, &, B OCTAJBLHOM, BCE aHAJOTMYHO.

Teopema 1. B obaactu as # 0 (a; = 0), Kaxk 10l TOUKe KOTOPOH COOTBETCTBYET MHOT'OUIEH C
MPOCTON KPUTHUYECKOW TOYKOW B HYJE, MOXKHO 3ajJaTh BEKTODHOE IOJE, COXPAHSAIIIee BCE Pa3HOCTH
MeXK Ty KPpUTHIEeCKUMH 3HAYEHUAMA B KPUTHIECKUX TOYKAX OTIAMIHLIX OT HyAd. KpuTuveckoe 3navdenne
B HyJle U3MEHAETCA HA JENCTBUTENBHOE MUCAO { MO OTHOUIEHWIO K APYTUM KPUTHHIECKUM 3HAMEHWSAM TTPH
OBUKCHIN TIO TPACKTOPUM TONA 3a BpeMd ¢, eciin TaKOBOE BO3MOMKHO.

(B KOMIUIEKCHOM clIydae HeOGXOAMMO PAacCMATPHBATE €I€ MHEMOEe H3MeHeHWe ¢f. B pesyapTare,
KOOPAWHATHI TOJYI€HHOT O TOJA I8 N3MeHEHHA ¢ HYKHO TOMHOXHTH HA .)

JdokazaTeabcTBo. 3aduKkcupyeM HEKOTODPBIT MHOro4IeH ¢ as = 0. Ilycts 0, ko, ..., ky—1 — xpuTH-
qecKne TOYKN HCXOJHOT'O MHOT'OHUJICHA.

3amuieM mpupallleHne KPUTHIECKNX 3HAYEHHH B BHJe cUcTeMbl ypapHeHmi. Ilycts f(z) = 2" +

2 2

An_12" "4 . +asax? — NCXoTHBIN MHOTOHJICH, fae)(®) = 2"+ (an—1+An_1(e)) 2" 14 A (ag+As(e))x

— U3MEHEHHBII.



3aMeTHM, 9TO HPH MAaJbIX £ KPUTHYeCKHe TOYKN CABHHYTCA Ha o(1). Tak Kak B KPHTHYECKHX TOY-
KaxX MpOM3BOJHAS PaBHA HYJIO, TO PAa3HOCTHU 3HAYMEHNH B KPUTHYECKHX TOYKAX CTAPOTO M HOBOI'O MHO-
TOWIEHOB Oy YT Pa3invaThca Ha o(£), MOBTOMY NPH MANbIX &€ MOXHO He YIUTHIBATH JBIKEHNA CaMOL
KPUTHIECKON TOYKH, T.€. CINTATh, 9TO OHU OCTAIOTCA HA OTHOM MECTE.

(fae)(k2) = fae)(0) = (f(k2) — £(0))
(fa(e)(ks) = fae)(0)) = (f(ks) — £(0)) =

|
)

(Fa(kno1(0)) = Faie)(0)) = (flknr) — F(0) = ¢

JTa CUCTeMa DKBHBAJICHTHA CJIe,Z[yIOHleﬁZ

KD AL _a(e) + KY T AL _s(e) + - KA (6) =
K2 AL _o(e) + kST AL _s(e) + -+ kAL (6) =

nZ18n—a(e) + kR Z{ A s(e) + o+ kL Au(e) = €

Pemmmum aBHO cucTemy, ucnonbsysa ¢opmyay Kpamepa.
2L e L k3
U =0
Aye) = n_nfl I+1 - 12
ky cee ky oo k3
1 Cn R
EPTiooo0 KL k2

Pemtenne maHHOU CHCTEMBI CYyIIECTBYET W €MHCTBEHHO , KOTJIa OMPENeINTEND, CTOAMINNT B 3HAMEHA~
Tejie, oTJaMYeH OT HyAd. OTMETHM, 9TO 3TO MOYTH ONpeJenTenb BanepMoH1a:

(TLETLTL ke~ k).

CaenoBaTenbHO, PEMIEHN HET JUIIL TTPU COBMAMEHIN KPUTHYecKuX TodeK. QnHAKO B YHCIUTENE CTOUT

KOCOCHMMETPHUIECKHN MHOT OYJIEH, TO3TOMY ONpeInanTe s BangepMonga cokpamiaeTcsa. B smamenaTere
.. 9

ocraércs a; # 0. Teopema gokaszana.

Beeném caenyiomme obozHadeHUA (Ap_9,...,A1) = lir% WAI@) (peleHue CHCTEMBI TIPH
e
e=1).
IMocTponM Taxoe Hole 1A MHOT OMICHOB 9eTBEPTOH cTemenn Buja x* 4 ax® 4 bx?.
KA + k30 = ¢ A, = _9(1;6_28@
k’gAz + k’gAl = £ Az = b—g

Haﬁ,qu ABHO€ BBIpaXxKeHHEe KOOpPpANHAT BEKTOPOB Ye€pe3 KOdede/IHI/IeHTBI.
(3!+6)a1+2a3—(2l+6)a1+3a2
4a3 )

Y7106 goxazaTh TeopeMy, HaM HeOOXOIUMO MPOBEPHUTH [IBE JEMMBI, HO CHAYAIA MBI BBEJEM CJIETY-

Teopema 2. A; =

ollee onpeeeHne.

Onpegaenenne 3. Ilycrs gaHa (i) — Bo3pacTakollas MOCAEJOBATENBHOCTE k HEOTPHIATENBHBIX e~
avix wmcen (k > 0). Torga iy, ..., {x-onpeneanTeieM BangepMOHIa OT N EPEMEHHBIX HA3BIBAETCA OTpe-
JeduTelb MATPHIEL, HOAYI€HHON 13 MaTpuibl BaugepMoHnta pasmepa (n+k) x (n+k) opu Ber9épKuBaHUH



TMOCAeIHAX k CTOJAOIOB U CTPOK, B KOTOPBIX CTOAT §;-bI€ CTENeHn MepeMeHHbIX. O6o3HatdeHne: V/jlk (T1,...,2p)
i npocto Vi . .
JemMma 1. V' = o, V" (o) — MHOTO4UeHB BueTa cremenn k).
WNaea goxkaszaTelbcTBa: BBIYECTh W3 BCEX CTOMOIOB MOCASTHIN, 3aTeM BBLIHECTH COMHOXKUTEIN BHIA
(zr — ), 3aT€M TTOCTPOYHO BHIMECTD W3 N-OH 17— 1-y10 CTPOKY W T.J., HAKOHEI], PA3JOXKNTE IO CTPOUKE,
B KOTOPOH OCTAlNCh CYMMBI H3 JIBYX MOHOMOB (T.e. NpPeJACTABUTH B BHJE CYMMBI JBYX OIp€Je/HTe-

aeit). TakuMm o6pazoM, MBI OAy9IaeM PeKypeHTHY0 hopMmyay. Temeph yTBEpKeHHE TEMMEL He CIOXKHO

i . n — n—1 n—1 n—1
JOKa3aTh, BOCHOL30BaBIINCH nHAyKunen mo n: Vi = [[, 2 (xx — 2n)(a,V; + V.
Jlemma 2. V' = (Cn-10n—kt1 — OnOn_i)V"
. n o _ n—1 21 n—1
Unest foxazarenbcTpa aHalornina, pekypentas dopmyaa cregyomas: V% = [, 2 (ex—an) (23 V") +
n—1 n—1 n—1
n(Voy  + VG2 + Vo)
Teneps MOXKHO A; BEIPA3UThL depea o u V72
141 -2
A (=1)"* Y (o1_300—1—2 — Op_20p_i_3)V"
L= 2 n—2 ‘
on_,V
_2 =i ; .
V=2 — cokpamaiored, 0; = “=ta,_;(—1)' npu 0 < i < n — 1 (B OCTAIBHEIX CIy4YadX paBHA HYJIO).

IlogcraBum o;:

(31 + 6)al+2a3 — (21 + 6)al+3a2

A =
! 4a§

Teopema gokaszaHa.

Caeacreue. Ha rumepmaockoctu a; = 0 omnpegenero noxe & = (3 + 6)ajy2a3 — (21 + 6)aiq3as,
KOTOpOe HMeeT 0CcOoGeHHOCTN (06paliaeTca B HOMb) TOABKO Ha IMIOCKOCTH ¢y = ag = 0.

B 3axioueHmne pacCMOTPHM IPOCTPAHCTBO BYHKIHI: &7 +dp_oa™ 24+, . .+ a12. ByaeMm nckars moue,

KOTOpOe Ha KPUTHYECKHE 3HAYEHUSA NEHCTBYET CJAeNYIOMNIM 06pa3zoM (6, ce &, /\6). Torma B WCXOTHBIX
KOOpAWHATAX IoJe UMeeT BUI:

1

On—2

(=02 (=)0, (=)0 s,

rae ¢ HaXOIATCA M3 CUCTEMBIL:

2 n—2
0y — 07 = Tan_z
_ n—3
03— 0102 = ———QUn-3
— n—
04 — 0103 = n dn—4a
_ 1
On-201 = d1
JlurepaTypa.
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