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«BermecTBeHHOE) JOKa3aTeIHCTBO OCHOBHOI
TeopeMbl alreOpPbI

A. B. Ilyxankon

[leaws HacToOsAmEN 3aMeTKi — [MOKa3aTh TeopeMy 06 airebpamdeckon 3a-
MKHYTOCTH TOJs KOMTLTIeKCHBIX 4ncen C, He mcmonb3ys (gaxke HesBHO) caMo
TOHATHE KOMILIEKCHOTO YHMcaa. XOPOIo U3BEeCTHO, ITO DTAa TeopeMa DKBHBa-
JeHTHa CJIeAYIOIIeMY, YUCTO BellleCTBEHHOMY (hakKTy.

TEOPEMA. Jhobot eeujecmeennblii MHO2OUAEN
pz)=2"+a2" '+ ta,,  a €R,

a; € R, packaadvieaemen 6 npouseedenue auneinvie u k6adpamuunvlr (6€uje-
CTN6EHHBIT) COMHONCUMENET:

p(a) = [[(e = ai) - T](=* + pjz + 45),

ede a;,p;.q; € R.

Yxe cama pTa (QOPMYJWPOBKA MO3BOJAET MPEANOJOXKATH, ITO MOKa3a-
TeThCTBO MOXKET OBITH MOMYYEHO CPeJCTBaMH BeIIeCTBEHHOTO aHAJN3a. JTO
MBIl U cobmpaeMcs caenaTh. /[JOKa3aTeabCTBO MBI MPeACTaBUM B BHUJE CEpUN
YTBep:KIeHUl-3a 1a4, JeTajJbHas NPOBEPKa KOTOPHIX OCTAaBIeHA YUTATENO.

OTMeTnM TO XOIy [efa, 9TO 3HAYHTeJdbHas YacTh H3BECTHRIX [TOKa3a-
TeNhCTB OMUPAETCSA Ha CJAEJYIOUINNT TPOCTON (PaKT.

YupaKHEHUE 1. Jhobot (6ewecmeennslii) muozouien nevemnot cmene-
HU UMEET 6 EUECTNEEHHBIT KOPEHD.

YKA3AHUE. Bocnonb3yliTech TeopeMoli 0 TPOMeKYyTOYHOM 3HAYEHU.

HpI/IBO,Z[I/IMOG HHUXKe NTOKa3aTeJlbCTBO HUKAK HE CBA3aHO C Y€THOCTBLIO CTe-
IIeHn.
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Bygem paccyx)gaTh HHAYKIHEH MO cTelleHn n MHOrowieHa p. [las n = 1,2
TeopeMa TpuBHajibHa. CduTaeM NO3TOMY, 9TO 1 > 3 U s MEHBIIINX CTeleHen
YTBepK/JeHue TeopeMbl ClipaBe/nBoO.

PaccmoTpnm Teneps k-meproe addunaHOe mpocTpaHCTBO P Beex (Betie-
CTBEHHBIX) MHOTOYJIEHOB CTENeHn k:

Pryg=2"+a2" " 4+ ta

Jlas yno6cTBa Becerga nmoaaraeM ag = 1. KoadduuneHRTH a; 3a1al0T 0TOXK Te-
CTBIEHNUE

P, ~ R,
Py agH(alw"?ak):

Tak 9T0 Habop KOd(pPUUneHToB (ai,...,ar) MB MoxeM (m GymeMm) paccMma-

TPUBATh KaK €CTeCTBEHHYIO CUCTEeMY KOOpJAWHAT Ha Pk.
B ocnose namero JOKa3aTeJdbCTBa JeXKUT aHaJIn3 0n206pa§f€6HUﬂ YMHONCE-
HUA

pr: Py X Py — Py,
HE - (gh) th

COMOCTABJAIONIETO Mape MHOTOWIEHOB WX npou3Befenue. /locTaTovHO MOKa-
3aTh, YTO MPOCTPAHCTBO P, MOKphIBaeTcs obpazamMu /i OTOOPaKeHHH pj,
k=1,....n—1, u6o B 3TOM ciydae MOXHO MPUMEHUTH TPEINONOKEHIEe HH-

ayknnu. UTak, moaoxxuam
n—1
zZ = %.
k=1

3ANTAYA 1. HHodmnoxncecmeo 7 C P, ecmb 6 mounocmu MHONCECTNEO 6CEL
MHO20UAEHO6 CMENENU T, YJOEAEMEOPAIOUUT YMEEPHCOEHUIO MEOPEMDL.

(DTo moUTH TPHBHATLHO.)
Hawm myX)HO moKazaTh, 9To Z = P,.

ONPEAEJIEHUE. HenpepvieHoE 0MoOPANCEHUE HA3bI6AEMCSA COOCTBEHHBIM,
ecau npoobpaz 1106020 KOMNAKMA ECMb KOMNAKM.

YNPAKHEHUE 2. [Ipoeeppme, umo coomeemcemeue x +— sinx 3adaem
omobpadxcenue ¢ : R — R, He sa6.a010u€eeca cobemeennwim.

S3ATAYA 2. Omobpancerus YMHONCEHUS [L}, A6ALIOMCA COOCTMEEHHBLMU.
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YKA3AHUE. /locTaTo9HO MOKa3aTh (moveMy?), 9T0 Npoobpas J06Oro or-
PaHWYEHHOT O MHOYXKeCTBAa OTHOCHTENbHO [l eCTh OTPaHMYeHHOE MHOYXKEeCTBO
B P X P,_; = R”. Ilpeanonoxum, 9T0 3TO He Tak. lTorga CymecTBYIOT IBe
MOCJAe[0OBATENHHOCTH MHOT OYJIEHOB

k k—1
Im = Um 0T ‘|’am,1$ ++amk

hm - bm,Omn_k + bm,lxn_k_l +---+ bm,n—k:

Um0 = by o =1, Takue, 9TO
1) t,, = max{|am |, |bm ;|} = oc mpn m — oc,
¥

2) KO>(pPUINEHTH MHOTOUNEHOB (Gy, hyy) OTPAHUYEHE O MOYIIO KOHCTAH-
TOI, He 3aBHUCSAIIEH OT M.

[lokaxknTe, 9TO, MEPEXO/Is K MOANOCTEOBATEIHHOCTH, MBI MOJKEM TOGUTh-
s BRITOMHEHUSA CJeAYIONINX CBOUCTB «PeryJasipHOCTHY TOBeIeHUuA KOdMD HUIN-
eHTOB:
1) mast mexoTopwix nugekcoB s ur (0 < s < k, 0 < r < n—k) abconmoTHbe
BHAYMEHUA |Qyy, | U |by, | MAKCHMATBHEL 1S BCEX M CPEIN |y, ;| 1 |byy, ;| coOT-
BETCTBEHHO, IpHIeM 06e MOCIeI0BATEABHOCTH |dy, | U |byy, 5| He yOLIBAIOT;
2) mast mo6oro mugekca ¢ wan § (0 < i< k, 0 < j < n— k) BHNOTHEHO B TOY-

HOCTH OJHO 3 IBYX TpeGoBaHUi: au60 |ay, | = O(|an, i|) (coorBeTcTBenNO,
|b.5] = O(|bm |)), B oTOM ciydae HazoBeM 5>TOT HHJEKC (i WIH j) 60abuwuM,
1160 |ay, ;| = o(|ap, »|) (coorBeTCcTBenHO, |byYy 5| = 0(|b)y 6|)), B B DTOM ciryHae

HA30BeM DTOT MHIAEKC (i WM J) Maabiu.

Tenepb Bo3bMHTe 1Ba HaWMEHBINNX OOJBIINX HHAekca ¥ < r U v < S.
JlokaxKkuTe, 9TO MOCJIeOBATENLHOCTD KoodduunenTos npu """
4J€HaAX §p Ry He MOXKET OBITH OrpaHMYeHHON! DTo IpOTHBOpPedne 3aBepIINT
JOKa3aTelbCTBO.

B MHOT O-

3A1AYA 3. Muoxcecmea Zy, (u, caedosameavno, 7 ) 3amxnymol 6 P,.

DTO cleqcTBHe COOCTBEHHOCTH OTOOpaKeHnl yMHOKeHus. IMeHHO modTo-
My CBOHCTBO OTOOpaKeHus OBITH COOCTBEHHBIM ABJISETCH CTOJNb BayKHBIM.

WUrak, 7 — 3aMKHyTOe MHOXKECTBO. XOTeJ0Ch Obl, 4TOOBI OHO OHOBpE-
MEHHO W OTKPBITBHIM: TOrJ[a MOYXHO OBLIO GBI BOCHOJB30BATHCH CBA3BHOCTBIO
P, =2 R” u moay4uTh KejqaemMoe coBlajenne / = P,. Mbl ycTaHOBUM YyTh
6osee ca1abLIll haKT.
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[ycts f € Z), — HEKOTOPHIN pa3JOKUMBIE MHOT OJI€H,

f=gh,
g=a"+ 012" by,

—k —k—1
h=2z"""+c12" + -+ ek

YNIPAYKHEHME 3. Beinuwume seno mampuyy dupdepenyuana (axobuan)
0MobPANCEHUA
pr: Pex Py =2R"— P, =ZR"

6 mouxe (g,h) € Py X P_p 0mMHOCUMEABHO ECTNECT6EHHBIT CUCTNEM KOOPIU-
Ham — Ko3PPuyYUENMO6 MHO2OUAEHOE.

3ana49A 4. Joxadcume, umo amo aunetinoe omobpaicenue diy HEGHIPO-
wcdeno (ne umeem sadpa) mozda u moavko mozda, xozda mHozouiensl ¢, h
63AUMHO NPOCTNDI.

YKA3BAHUE. DukcHpys TPOU3BOJBHKEIN MHOTO4YIeH ¢ € F,,, MBI mpeBpa-
maem agunnoe npocTpancTtBo F,, B JHHEHHOEe MPOCTPAHCTBO, 3aMHCHIBast
MPOU3BOJbHKEIM MHOTOWJIEH B BH/jIe CYMMEI ¢+ w, T'jle w — MHOTO4YJeH CTeleHn
He mpeBocxo/sineir m — 1. JlunetiHoe TPOCTPAHCTBO MHOTOYJIEHOB CTENeHH,
He mpeBocxoqsiien [ o6o3naduM depes P;. OTobGpakenue pp MOxkKeT OGBITH
Telepb 3alllCaHO TakK:

(9+u,h+v)— gh+ (gv+ hu) + uv.
[Monyvaem caeayomui Bujg skobnana dig:
R" 2 Pr_1 X Prog—1 3 (u,v) — gv+ hu € P,_; =R".

OTcroia yTBepK/leHne 3a/avu BRIBOAUTCS 6e3 Tpyaa.

OTMernm, 4TO 3aMa49a 4 u ynpaxKHeHue 3 cyTh KilacCHYecKas TeOpUus pe-
3yabmanma IBYX MHOTOWIEHOB: ONpeIequTenb SKOOUeBOl MaTPUIK! djiy, eCTh
He 9TO MHOe KaK pe3ynbTaHT R(g,h) MmHOTOYIEHOB g 1 h.

3AnA9A 5. [lyems f € Z donyckaem npedcmasaenue f = gh, (g, h) = 1.
Toz2da 7 codepacum nexomopyio oxpecmuocmsb mouxu f.

YKA3AHUE. [IpuMenuTe TeopeMy O HeSBHOU (PYHKIIHH.

3ANAYA 6. [lyems f € 7 ne donyckaem npedcmaeaenus f = gh, (g,h) =
=1. Tozda aubo f = (x — a)"; aubo n wemno, n =2l, u f = (2% + bz + ¢)".
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[lycts Y C P, — (3aMKHyTOE) MHOKECTBO MHOTOWJIEHOB, ONUCAHHKIX B
mpebIIyiel 3amade.

3Aa1A49A 7. P, \'Y ceasno.

YKABAHUE. OTkpbiToe MHOKecTBO P, \ 'Y aunetino cBa3HO: mocTpouTe
SIBHO TMYTh, CBA3BIBAOIINN [Be TOYKH.

Wrak, msr 3uaem, 9to Z \ 'Y otkperto B P, \ Y (3a1aga 5) n 3aMKHYTO B
P,\Y (sanaqa 3). B cuny npeasiaymei 3agaun (u HenyctoThl 7 \ Y!) nmeem

Z\Y =P, \Y.

Crano 661Th, Z = F,.

Teopema moka3zana.

Astop 6aarogapen A. U. Koctpukuny n A. I'. XoBanckoMmy 3a HHTepec K
TOMY MOKa3aTeabCcTBY, a TakKe A. b. CocurckoMmy 3a mosie3Hbie 3aMedaHus
U TPeJIOKEHHS 10 YJIYYIIeHTI0 N3J0KEHNS.



