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O PEKYPPEHTHBIX ®OPMVYJIAX AJIA
o-CTEIIEHHBIX CYMM PEHIEHUN CUCTEM
HEAJITEBPANYECKUX YPABHEHUN

E.K. MBIINIKUHA

IIpedcmasaeno I1.I1. ITETPOBBIM

Abstract: Systems of non-algebraic equations may have infinite
number of common zeroes, therefore their power sums are usually
considered with negative exponents. Under certain conditions on a
system the series obtained can be computed as integrals over local
cycles. Such integrals are called pseudopower or o-power sums.
Similar to algebraic case, there are recurrent relations between
them, which are analogues of the classical Newton identities.

Analogues of the Newton identities are necessary for generalizati-
on of the L.A. Aizenberg elimination method based on the multidi-
mensional logarithmic residue formula.

In some cases o-power sums and relations between them are
known. In this paper we consider systems of functions holomorphic
in a neighborhood of the origin such that lower homogeneous terms
of their Taylor expansions at the origin admit common monomial
factors. For such systems we compute o-power sums and establish
recurrent relations between them.
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of equations.
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1 Bsenenue

Knaccuaeckue pekyppentubie dopmyiibl HpioTona cBasbiBaioT Koddhdu-
IUEHTHl MHOTOYJIEHA CO CTEIIEHHBIME CYMMAaMU ero KopHeil (cM., Hampumep,
[7, § 11]). Ilycrs MmHOrOWIeH P(z) creneHu m ¢ KOMILUIEKCHBIME KO3hduim-
eHTaMH UMeeT BUJL

P(z) = 2" +b12™ 4+ b1z + by

O6o3HadmMM 9epes 21, 22, . - . , Zm €ro KOPHU ¢ y9eToM KpaTHocteii. Torma cre-
nennast cymma Sk, k € N kopreit mHOrOwIeHa P(2) Olpe/esisieTcs: Kak

S]fzzf—l-...—l—zsl.

CrenenHast cymma Sy moJiaraeTcst papHOM M.
Cupae BBl CJieIyIOIHe peKyppeHTHbIE (hopMysibl HeoToHA

S; 4+ Sj—1b1 + -+ S1bj_1 +jb; =0, ecim 1 < j < m,
Sj + Sj_lbl + -+ Sj_nbm =0, ectm j > m.

JILA. AiizeHbepr CyIecTBEHHO UCIOJIB30BaJ 3TH (DOPMYJILI TIPU TOCTPOE-
HUU CBOETO METOJIA MCKJIIOUEHUsI HEM3BECTHBIX U3 CHCTEM ajrebpamvecKux
ypasuenuii (cum. [1, ['taBa IV]), ocHoBanHOrO Ha HCIOIB30BAHUN (DOPMYJIBI
MHOT'OMEPHOI'O JIOTAPU(MPMHUIECKOTr0 BbIdeTa. s 0000IeHnsT MeTo1a NCKITIO-
qeHusT Hen3BecTHBIX JI.A. Aiizerbepra Ha ciydaii cHCTEM TPaHCIIEHIEHTHBIX
ypaBHeHU# HeobxoauM anaygor ¢popmyn HoioToHna s HuX.

st cucrem anrebpandeckux ypasHeHuit anajgoru ¢popmyit Hoiorona Obiin
nostyuensl B [2]. st nesbix dbyHKIui 0JHONO KOMILIEKCHOTO [IEPEMEHHOTO
Toxe u3BecTHO 0600mIeHe hopmyn Herorona [10]. Hykuo ormeruts, uto B
9TOM CJIydae BMECTO CTEMEeHHBIX CYMM HyJel Tebix (DYHKImnit 6epyTes cre-
meHn UX OOPATHBIX BEJUYNH, MOCKOJBKY, KaK MPABUIO, HyJell GeCKOHETHO
MHOTO, U UX OOBITHBIE CTEIIEHHBIE CYMMBI SIBJISTIOTCST PACXOJISTIIMICS PsI/Ia-
MUA. OTCIO,Z[a. 1 Ha3BaHUE TaKUX CYMM — IICEBJAOCTENEHHbIEC NJIN 0-CTEIIECHHbIE.

Paccmorpum mpocreiinnyio cucreMmy TPaHCIEHIEHTHBIX YPABHEHUN BUIA

fi(2) = oo = fal2) = 0,
e rosioMmopdHbIe B OKPECTHOCTH HadaJsia Koopuuat npoctpancTsa C™ dyHK-
An f; IMEIOT TaM Pa3JIoKEeHNE BHIA

(2) = 2V . -
filz) =27 +Qj(2),j=1,...,n,
rae Qj(z) — paxn Teitnopa ¢ Monomamu, 0bIIast cTeleHb KOTOPBIX (110 COBO-
KYIIHOCTH [IEPEMEHHBIX ) OOJIbIIe, UeM CTEIeHb MJIaIIero Monoma 277 . 3iech

v = (7}, ceey ’y;“) — BEKTOP IOKa3aTesell CTernenn, u 3auch 27 0bo3HadaeT
IpousBeJeHC
1 2 n
Vi Y 7
Zl 22 PPN ZTL

Hasee MbI Oy1eM HCIOIB30BATH ITY 3AIHCH U JIJIS IPYTUX MYJILTHHHIEKCOB.
Kpowme Toro, nmomoxkum |y == >, ’y]]?, i Oy/ieM Ha3bIBATh MYJIBTHHHIEKC
HEOTPUIATE/LHBIM, €CJIM BCE €r0 KOMIIOHEHTBI HEOTPHUIATEIIbHBI, 1 [TOJI0KI-
TEJILHBIM, €CJIM BCE €r0 KOMIIOHEHTBI HEOTPUIATEIbHBI U XOTs Obl OJUH U3
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HUX cTpOro Gosbine Hysst. Crenuasnbbiii Mmysnbruunaexe (1, 1,..., 1) 6yzuem
obo3HauaTh cuMBoJioM 1.

[Tpu HekoTOpBIX yeioBusix Ha dbyHKnuu f B padbore [6| ymanioch csizaTh
CTEIeHHBbIe CyMMBbI (C OTPUIATE/bHBIMUA TIOKA3aTEsIMU) OOIIUX HyJIel 3TOil
CHCTEMBI C MHTEI'pajaMu BU/JIA

1 1 df
(2mi)n /r 2P f

10 OCTOBY CITEIUAIBLHOTO TIOJIM3Ipa ' JjIsT HEKOTOPBIX MYJIbTUHHIEKCOB 3. B
pabote [3| st 5TUX MHTErpaJOB ObLIN IIOJIYYEHBbI aHAJIOTU PEKYPPEHTHBIX
dbopmyn HeroToHa.

Jutst bosee CIOXKHBIX CUCTEM YPABHEHUI C JIEBOI JaCThIO BUIA

fi(z) = Pi(2) + Q;(2), = 1,..., n,
rae MHorownen Pj(z) — Miaimasi OJHOPOJHAs YacThb pasioxkenus f;(z),
CBsI3b CIEIUAJIBHBIX HHTErPAJIOB CO CTEIEHHBIMU CyMMaMH HyJel CHCTEMBI
6pl1a ycraHoBiieHa B [5|, a aHagorn pekyppeHTHBIX Gopmyn Hporona s
9TUX UHTErPaIoB ObLM HaiigeHsl B [4]. Tam ke 10106HbIe MHTErPAJIBI TIOJTY-
YA HA3BAHUE O-CTENCHHBIX CYyMM.

B sganHOi crarhe MBI paccMaTpuUBaEeM O-CTEIEHHbIE CYMMBI Jyist Gosiee
CJIOXKHBIX CHCTEM yDPABHEHUIl CICIUAIBHOIO BHJIA W YCTAHABIMBACM DEKYD-
PEHTHbIEe COOTHOIIEHNs Mexk Ay HuMu. CTarbs mpogosrkaer nuki pabor A.M.
KbITMaHOBa 1 aBTOpaA 110 MCC/ICOBAHMIO CBOCTB CTEHEHHBIX CYMM KODHEMH
cucreM HeaareOpamdecKux ypPaBHEHHUI.

2 o-cTeneHHBbIe CyMMBbI

PaccmoTpuM B OKpecTHOCTH Hadasa KOOPIUHAT MHOTOMEPHOT'O KOMILIEKC-
uoro npoctpancTBa C" cucremy ypaBHeHUIT

fi(2) = o = fal2) =0,
rre f1(2), f2(2),..., fu(z) — dynkImu romomopdHbIe B OKPECTHOCTH HAYAIA
KOODJIMHAT.

[Tpeamnono:KumM, 9TO MIAJIIIIE OJHOPOJHBIE YaCTU PA3JIOKEeHUiT 3TuX (PyH-
KIWit B psgael Teiliopa B OKPECTHOCTH HyJIS JOIYCKAIOT BBIICICHUE MOHOMHU-
AJIBLHOrO OOINEro COMHOXKHUTEIS, TO €CTh UMEIOT BUJ

. — Vi P. .
fi(z) = 27 Pj(2) + Qj(2),
rae 2% Pj(z) — muajmmass oHOPOHAs JacTh passoxkenns: Teitiopa, Q;(z) —
ocrartok psiyia Teitiopa. Crernenb Bcex MOHOMOB (110 COBOKYIIHOCTH [IE€PEMEH-
HBIX ), BXOAAMUX B Pj, 0bo3naunm m;. B dynkiusx @; crenenn KazkIoro u3

MOHOMOB CTPOro 6oJIblite, YeM m; + |7v;.
Torya paccmaTpuBaeMasi CUCTeMa yPABHEHHUI IPUMET BHJ

[i(z) =2"Pj(2)+Qj(2) =0, j=1,...,n. (1)

Bynem mpenmonaraTh, UTO 3Ta cuCTeMa MMeeT B Havaje KOOPIAWHAT M30JIU-
POBaHHBINA HYJIb.



O PEKYPPEHTHBIX ®OPMVYJIAX [AJIA o-CTEIIEHHBIX CYMM 147

[TpeIo10zK M JIONOJTHUTEIBHO, UTO CUCTeMa MHOrOWIeHOB Py (2), . .., Py (z)
HEBBIPOXKJIEHHAS, TO €CTh e OOIIUM HYJIEM CJIy?KUT TOJIbKO HAYAJIO KOODJIU-
nar. Torza 1o Teopeme I'miabbepra o Hyssx (eM., Harpumep, [14]) cymecryer
Marpuna A

_ ) n
A = llagr(2)f k=1, n»
COCTOSIIIAST U3 MHOTOUJICHOB (%) TAKHX, ITO JJIsl HEKOTOPBIX HATYPAJIbHBIX
JqHCel S

27 = aj(2)P(z), j=1,...,n. (2)
k=1

ITo reopeme Maxkoses [13] MoxkHO BBIOpATH S5 < My + ...+ my, —n + 1.
Takzke, MOXKHO CYUTATH, YTO MHOIOWIECHBI ) (2) OJHOPOJHBIE, IOITOMY HX
CTeleHb PaBHA S; — M.

W13 coornomenuii (2) mostydaem

n
zj-j g = Z ajk(z)zzbﬁk 2Tk P(2).
k=1

O6oznaunm
ajr(z) - 221k gepes bir(z), m (3)
5L 20 B
z; - 227 qepes 2. (4)
OrmernM 37€Ch, 9TO MHOTOUJIEHB! b (%) OZHOPO/IHBIE, NX CTEIEHN DABHBI
sj—mi+ Y lnl, ()
14k

a cremnens |(;| paBHa
si+ Il (6)
!
B HOBBIX 0003HATEHUAX ITOIYIaeM

2P = ijkz'y’“Pk.
k

Ilonoxum Temepsn
Fj(2) = 2% + ¢;(2),
rie

gj(2) =D bi(2)Qk(2), j=1,...,n.
k=1

[loxyuaaem, uro F' = Bf, rne B — marpuia u3 MHOro4unenos bj,(z). Ilpu
9TOM KasK[blii HEHyJIeBOii MOHOM B (¢j HMeEeT CTeIlleHb 110 COBOKYIHOCTH IIe-
PEMEHHBIX CTPOTO OO0JIbIlle, YeM

sj—mp+ > lul+me+ =55+ >l = 18l; (7)
I#k l

Takum obpazom, 2% B Fj(z) — 910 MiIammii MOHOM.
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PaccMorpuM crienualibHbIH aHATUTHIECKHUN ITOJIUIID
D¢(r)=Dy¢(r, ..., ) ={2€U:|fj(2)| <rj,i=1,..., n},
C OCTOBOM
Li(r)={2€U:|fij(z)|=r;,j=1,...,n},

rjge U — orpaHnveHHasi OKPeCTHOCTb HYJIS, & T1,..., Ty — IOJIOKHUTEIbHbIE
gmcia. B cuity Toro, 4To Havaao KOOPAMHAT sIBJIAETCS N30 IMPOBAHHBIM KOD-
HeM cHCTeMBI (1), KOMIIOHEHTBI BEKTOPa IaPaMETPOB T U OKPECTHOCTD HYJIs
U MOXKHO BBIOpATH HACTOIBKO MAJIBIMH, YTO 3aMbIKAHUE IIOJIUSPA U €ro
OCTOB SIBJISIFOTCS KOMITaKTHbIME MHOKecTBamu (cMm. [9, Tnmasa I1]). Kpowme
aroro, octos I' ¢ () siBIISIETCS TTQIKNM KOMITAKTHBIM 1aK/IoM |1, Jlemma 4.4].

Bynem mpegmosarars, 4To cucrema ypasrenuit F'(z) = 0 Tak ke mMmeer
W30 IMPOBAHHBIN HyJIb B HadaJie KoopauHat. Vcmoibp3yst hopmysty mpeodbpa-
30BaHus Bblyera ['poreryuka (cMm. [11]), 1uIst MaJbIX r ¥ HEOTPHIATEIbLHBIX
MYJIBTUUH/IEKCOB (¢ MbI IIOJIyYUM

1 /zO‘~Afdz_ 1 / 2% -det B-Ardz
(27T’L)n flfn ( 7'('2)” Fan ’

Ly(r) Lp(r')
rae Ay — skobuan cucreMst fi, ..., fn, Tp(r") — ocros nommsapa Dp(r') =
{z:|Fj(2)| <7} j=1,..., n}. Bexrop 7’ Beibupaercs Tax, IT06bI B 1O~

51p Dp(r') monagan TonbKo n301MpoBaHHbIN Hy/b cucreMbl F'(z) B Havase
koopauHaT. B aTom cayuae muka I'p (1) Tak e sBasgercs riajKkuM KOMITaKT-
HBIM ITUKJIOM.

Bribepem teneps muxa Iy = {2 : |2%] = gj,j=1,...,n} cej >0 mocra-
TOYHO MaJTBIMH, 4TO6bI Ha e BBMOMHAMCH HepasencTsa |27 | > |g;(2)], j =
1, ..., m, 94TO BCerJa BOBMOXKHO B CHJIy COOTHOIIIEHNUs X cTeneHeil (mogobuast
curyars noxpobuo uccienosana B |5, Paznen 1]). Huka I'. Takxke siisier-
cst KoMiakTHBIM, 1 110 jemMe A.TT. FOxxakoBa o cmenensom ocrose (eMm. [1,
Jlemma 4.9]) B MHOXKeCTBe

Dp(r')~ { z: HFj(z) =0

kbl e u Tp(r') roMosorudasl st Bcex JOCTATOMHO MaJbiX 1. DTOro
JIOCTATOYHO, ITOOBI MOy YUTh PABEHCTBO MHTEIPAJIOB

1 / zo‘detB-Afdz_ 1 / z%det B - Aypdz
(27'('1)” FF(T/) T F1 . Fn '

F ... F, (2mi)"

Huka I'. pasen mukiy I' = {|z;| = d;} mns mekoroporo BbIOOpa IIOTIOKH-
TeJbHBIX IapamMerpoB d;. [eiictBurenbho, mpororapudMupoBaB PaBEHCTBA
28| = €, MBI HOSTy"UM JTHHElHYIO CHCTeMY ypaBHeHuil Ha jorapudbMbr |z;|.
Marpuria K03hHUITUEHTOB 9TOH CUCTEMBI NMEET BUT

diag(s1,..., sp)+ (1, 1,..., )T - nyll, 2712,..., Z'yl”
1 1 ]
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Oupesenurenb MATPUIIBI TAKOTO BHia paBeH (cM. [12; dopmyna 0.8.5.11])

1 n
Vi 'Yl>
$1...8n [ 1+ L+ L

n

Bce Benumaunb ’ylk B 3TOM BBIPaXKEeHUH HEOTPUIATENBHBIE, a S — CTPOTO IIOJIO-
KuTenbHble. [loaTOMy ompenennTens JIHHEHHON CHCTEMBI OTJIMYEH OT HYJIs,
a crucreMa HMeeT €MHCTBEHHOE DellleHne — Bce JorapudMbl |2;| BbIpazKaioT-
csl B BHJE JIMHEHHBIX KOMOUHAIMIT 10rapudMOB €4, TO €CThb |2;| aABisiOTCS
MOHOMaMH OT € j, KOTOPBIe I MOXKHO B34Th 3a 0.

Torja paccMaTpuBaeMblit HHTEIPAJI PABEH

1 /zo‘detB-Afdz
(271'2)” T Fan '

ITo Teopeme o norapudmudeckom sordere |1, Teopema 4.5] sToT MHTErpas
paBeH CyMMe 3HaYeHU MOHOMa z% B HyJIsIX cucreMbl ypaBHenuii F'(z) = 0 B
IIOJIUKPYTe C OCTOBOM F, n JJ1dd IMOJIOZKUTEJIbHBIX (¢ PaBE€H HYJIIO.

ILHH MYJIBTUUMHIAEKCOB (x UMEIOINX KOOPANHATBI Pa3HbIX 3HAKOB 9TOT WH-
TerpaJl Ha3bIBACTCsl U-CTEIIEHHON CyMMON 1 y2Ke He 00s13aTeTbHO PaBEH HYJTIO.
B pabote [4] on paccmarpuBasics st 6osiee IPOCTBIX CHCTEM (BCe 7Yj PABHBI
HYJIIO).

Ormerum, uro eciu cucrema ypasaenuit F(z) = 0 umeer Hen30/MpoOBaH-
HBIIl HyJIb B Ha4YaJe KOOPJWHAT, TO MPUMEHEHrne (DOPMYJIbI IIPeobpa3oBaHmst
BBIYETA U JIEMMBI O CMEIIEHHOM OCTOBE HEBO3MOXKHO. MBI paccMaTpuBaem
O-CTeleHHbIE CYMMBbI

O —

1 / det B - Aypdz (8)
2mi)™ Jp 2% F

U COOTHOIIICHUST MEK/Ty HUMHU JJist cucTeM Bufa (1) 6e3 yuera sToro orpanu-
JCHUS.

3 CsoiicTBa 0-CTENIEHHBIX CYMM

JIemma 1. Ecau |af <0, mo 0o = 0. Ecau |a] =0, mo

0q = po(f) dnaa=(0,...,0),

0o =0 daa a#(0,...,0),
20e po(f) — Kpamuocmv U30AUPOBANH020 HYAA 6 HAUAAE KOOPOUHAM, CUCTE-
Mo (1).
Zoxasameavcmeo. Pazmoxum pyHKITHIO

I 1
Fi(z) 25 +q;(2)

Ha I’ B psiji reoMeTpHIeCKOil MpOTrpeccun:

CREDSUCHE 0

p=0
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Torna

Oq —

det B-As-qt---gind
[y S S (10)
r

(27T’l)n |I|ZO A zzj 6.7 . Zil/Bl e Zinﬁn ’

B aToit opmyse I — HeoTpUIIATEILHBIN IETOYNCTEHHBIA MYJIbTUUHIEKC /M-
HBIL 7.

fcno, 9TO 3TOT MWHTErpas paBeH KOI(MMUINEHTY ITPU MOHOME .
HU —N TOABIHTErPAJBHOIO BhIPAsKEHUsI. 3aMETUM, UTO CTEIEHU HEHYJIEBBIX
MOHOMOB B Pa3JjIOyKeHWM B psifi TKoOMaHa oToOpaykeHusi f He MeHbIIe, YeM
[IpOU3BeIeHUE CTEIeHe M IIITNX OMHOPOIHBIX JacTeil BceX (DyHKINNI MUHYC
7, TO €CTh HE MEHDIIIE, YeM

Doyl Y my—n.
J J
Cortacuo (5) crenens det B pasna

ZSj—ij+(n—1)Z|7j\~

Takum obpasom, ¢ yderom (7), B KarXKJIOM CJIAra€MOM IOJIBIHTErPATBLHOTO
BBbIpasKeHUsI CTelleHb HEHYJIEBLIX C/laraeMbIX B YHMCJINTEJIe He MEeHbIIe, YeM

dositnYy lyl—n+ Y i8]+ 1),
J J J
TOIJIa KaK CTelleHb 3HaMeHaTe st pasHa (¢ yuerom (6))
ol + ) s +n >yl + > ilBl
J J J
OTCIO,ZLa MBI IIOJIy9a€M, 9TO CTEII€Hb HEHYJIEBBIX CJ/lara€MbIX B IIOJIbIHTE-

rpajIbHOM BBIPDAXKCHHN He MeHble, veM —n + |I| — |af.
1 )
Eciu |a| <0, To scho, uro xoadduuuent upu S ——— Hysesoil.

crerne-

Ecin |a| = 0, TO HEHyI€BOIT OTBET MBI MOYKEM TIOJIyIUTH TOJIBKO OT CJIara-
emoro, coorsercraytomiero I = (0,..., 0). B ciyuae o = (0, ..., 0) unrerpas
0'(07._"0) paBeH

1 /detB-Afdz_ 1 det B-Aydz
(271'1)” T Fan (27‘(‘2)” I. Fan
1 det B-Aypdz 1 Aydz
(2w /FF Fi...F,  @ronJr, fre fa

[Tocsteiamit MHTErpas paBeH KPATHOCTU M30JIMPOBAHHOTO HyJIs B HAYAJE KO-
opauHar o f) cucremst (1) (em. [1, §22]). Ormernm, uro coracto [8] uo(f) >
[T, (mj + [5)-

Paccmorpum reneps caygaii o # (0, ..., 0). MoHOMBI U3 YncUTE ST UMe-
10T CTeleHb, GoJIblle b0 PaBHyo Y . sj+n Y ; || —n, Torja Kak creneHb
3HaMeHaTels paBHa ) ; sj +n ), |vj|. B MymbTuuniexe a sxoaur xors Gbl
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OJIHA OTPUIATEJbHAT KOOPAWHATA, MIO9TOMY B 3HaMeHaTesie HE MOT'YT ObITh
BCE Zj, a BHAUUT, 04 = 0. U

4 Pekyppeutabie popMyJIbl NJisi 0-CTEIEHHBIX CYMM

Bsesiem obo3navenue it HEOTPUIATEILHBIX MYJIBTHUHIEKCOB (U

Jj— 1 / detB'Ade _ 1 /detB-Fl‘.-Fj-Afdz
S @ri) Jp 20 Fiyq---Fy (2m) Jp 2. F
st § = 1,..., n. 3aMeTuM, 9TO MPU CIEJAHHBIX 0003HAUEHUSIX 0n = Jg.

st Toro, 4T0OBI UMETH BO3MOXKHOCTD OIIEPUPOBATH ¢ KoddduimeHramu
dbynkimit fj, F; n det B sanuireM nx pasjioKeHHsl B CTEIEHHbIE Psjibl (B
OKPECTHOCTHU HAvaJIa KOOPJMHAT):

fi(z) = 29P(2) + Q(z) = Y @k,

o[ =mj 41,
det B = > boz®,
lod|=[s|—Im|+(n—1) 3= [7k]
Fi(z) =2 +q5(2) = ) "

la[>s;4> 4 k]

IIpenmaoxenue 1. Jlas arwbozo j, 0 < j < n, cnpasedausa gopmyaa

He S 0 Y aha B

led [Zmit|yi] o |>mn+|yn]
. ko pjt1
o (—1)Pi1ttpn . Yo g coghr
x >
- Z(S . Z(pj+l+1)ﬁj+1 . e Z(pn'i‘l)ﬁn
Pi+14 P <[0] =7 Do [kl —s1——5;

2de M — aunetinwd Gynryuonan, conocmasasowul mruozouwseny Jlopara e2o
€80600HbIT YAEN.

Zloxasameavcmeo. Boimuiem cHadasia skobunan orobpazkenns f. Mcmoab3ys
pesyabrar |3, Jlemma 1], mosyunm

1 1 n
Af:7 E g ail...agn,za...za 'Aal...an’

Zl o« .. Zn
[at|>mi+m|  |am|Zmn+] ]
rye gepe3 Ay ,n 0003HAUEH OMPEIeTNTETh

Ayt on =det(al...a"),
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Torma
S @2ri) Jp 20 Fyyq---Fy
> Yo ahamA L / et detB
= aal -..aan ol...am Py 5+I : ' 2.
[at|>my+]y1] la™|>mpn+|vn| (27-”) R F]+1 Fn

Ha I' dynknuu F' packiagblBalOTCsa B Psi T€OMETPUIECKON TPOTPECCHH
o dopmysie (9), mosromy

dz =

1 / 221" det B
(27Ti)n T 20+L. Fj+1 - By

_ i ...i(_1)pj+1+--~+pn(2;i)n

Pj+1=0 pn=0

ok j+1 Pn
sz . j+1 qn detB s
T 26"!‘1 . Z(Pj+1+1)/8j+1 e Z(pn'f‘l)ﬂn ’
HOCHG,ZLHGQ BbIpazKeHHE IIpeacTaBJjideT coboii KOHCYHYIO CYMMY. Yrob6bl B

9TOM yOEIUThCs, PACCMOTPUM PA3HOCTH CTEIEHell MOHOMOB B YHCJIATENE U
3HaMeHaTeJIe [10JIbIHTerPAJIbHOIO BbhIpaXKeHUsd — OHa He MEeHbIIe, YeM

D 1M+ (Bjal + Dpjsr 4+ (1Bal + Dpn+ s = [m| + (n = 1) Y |-

k k
—10] = n — (pjr1 + 1)[Bjs1] — (pn + 1)|Bn] =
=> || =8| —ntpjia1t- - Apatlsl—Iml+(n—1) Y |wl—1Bj1]— - —|Bnl.
k k

Y4uTBEIBaS ONpeJiesIeHne [3; ¥ OrpaHnIeHns Ha ) £, IOJIyJaeM, 9TO pac-
cMaTpuBaeMasi Pa3HOCTL CTeleHeil O0JIbIlle NI paBHA

k

HeH}UIeBOfI BKJIa/Jl B UHTErpaJl MOI'yT JaThb TOJIBKO MOHOMBI, UMEII1Ee CTCIICHb
—n, a 3Ha4YUT, HEHYJ/JIEBBIMU MOI'YyT OBbITH TOJILKO CJIaraeMble, JIJIsI KOTOPbIX

Pj+1+Pn§|5|—jZ!7k|—51—-'-—Sj-
k

ITosromy

Z =

1 / 221" det B
@2ri)" Jr 25 Fyy - By

= Z (_1)pj+1+---+pn

Pjt1++pn<
<|61=3 22k vl —51—"—s5;

IIo TeopemMe 0 BBIMETAX KarKIbIii HHTEI'PAJ B 3TOH cymMMme paBeH Kodddu-

1
IUEHTY TP S———, CJIeJ[OBATE/ILHO

Z1...

(2md)™ Jp

Z5+I . z(pj+1+1)5j+1 “ e Z(pn"!‘l)ﬁn

dz.
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1 / 221" det B

- z =
(271’1)” I 20+1 . Fj+1 - B,
—1)Pi+1FFDpn . ok | Pit1 | oPn
—m Z (—1)Pitt ne 45531 qn
Z(S . Z(pj+l+1)6j+1 e Z(pn‘i’l)ﬁn ’
Pj+1t+pn<
<I0]=3 22 Ikl —s1—+—s;
rae 9N — nuHeliHbI (PYHKIIMOHAJ, COMOCTABJISIONINI MHOrowieny Jlopama
€ro CBOOOJIHBIN JIeH. O

Sameganne. B dbopmysnposke |3, Jlemma 4| n aHAJOrHnYIHBIX pe3ysbraTax
e€ 0600IIAIOIUX IPUCYTCTBYET orevarka — auinnuii I B mokazarese cremenu
B 3HAMEHATEJIe. '

Bbruncsm Terepb HHTerpat Ji HHBIM CLHOCOGOM:

; 1 detB-Fy---Fj- A
2ri Jr F
Z Coa C] -det B - Af
1 / |a1\,...,|aﬂ‘|20 dy —
(2mi)™ 25 F
r
1 detB A
_ : Z J dz =
(2mi)™ Zo—od——al
loct],.. W|>0 r
= Y il O
loe!],....]ad |20
Wcnonb3yst pesyibrar JleMMbl 1, mosydaem
. 1 : 1 1
Jg = Z Cn ---szj CO§_oleqi T Z Cal"'c;j <o (f)-
[—al——ad|>0 d=al++ai
IlepBasi cymma B 9TOM paBeHCTBE paBHA
) .
) Chy ol O gty =
s1+tsi g Do vkl <lat 4 4ad [ <] 4]
3 i Oyt
lat4-Fad|=s1++s;4+7 >, [kl
5 R P

s1tets; 45 2o [ykl<|ad ++ad [<[4]

DM 9TOM OT CyMMBI Jyist |ad + -+ ad| = sy + -+ 8+ j >, || ocraerca
TOJIKO OJIHO CJIAraeMoe, COOTBETCTBYIOIIEe MJIAJIIIM CTEleHAM PsiJIOB JIst
Fj, To ectb 05_4_; PIIRIE
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Wrak, MBI 10Ka3aJ1 CIEIYIONIYIO TEOPEMY:

Teopema 1. Jlas cucmemwvr ypasnenut (1) cnpasedausv, caedyrousue ana-
N02U peKyppeHmHur dopmys Hvromowna:

. ,
O6—s—j S m T Z Cat - 'ciﬂ' 05—al—mait
s1tsi+7 Do el <lat 4 +ad <[4

+ Z Cil---c;j-uo(f)z Z Z ali - ata At gn X

S=al+-+ai lod[Zmat+|n| o Zmn+|m]
(_1)pj+1+"'+pn . sz ak . q?j+1 e qﬁ"
X9 ) =
26 . Z(pj+l+1)ﬁj+1 e Z(pn“l’l)ﬁn ’

Pjt1t+pn<[8| =5 D0k [kl —s1——s5;

2de M — aunetinoli Gynryuonan, conocmasasouuti muozouseny Jlopana ezo
€c60000HbLT YNEN.

Sameyanue. [Ipsmvoe Beraucitenne soipazkenns (10) msg [ = (0,...,0) n
a = (0,...,0) B Jlemme 1 naer cremytomiee Boipazkenue Jisi fo(f) B Buge
ko3ddurmenrta psiga Jlopana:

det B - Af
po(f) =M {ZZ]BJ—I] :
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