Teopema Konmoroposa 11

Tema 2

OcHoeHble meopeMbi HelipouHgopMamuku
B 371011 ek Mbl pacCMOTPHUM OJIHY U3 0Aa30BBIX B TEOPUU HEHPOHHBIX CETEH TeopeM —

teopeMmy KosMoropoBa o mpeicTaBUMOCTH HENTPEPHIBHON (DYHKIUH.

Teopema KonmoropoBa
['mnebepT, B cmmcke cBOMX MpOOIEeM, KOTOPHIE, MO €ro MHEHHUIO, JOJDKHBI ObLIH

ompeneNnaTh pa3BuTue MaremMatuku XX Beka, 1o HoMepoM 13 moMecTiin CleAyromyo 3a1aqy:
MIPEJICTaBIISIETCS JIU KOPEHb YpaBHEHUS

X'+ axC+ b+ cx+ 1=0
(xak ¢yHKIHS KO3DOUIMEHTOB) CYyNEPHO3MINCH KAKUX-THOO HEMPEepPBIBHBIX (QYHKIUA IBYX
TIEPEMCHHBIX ?

A. H. KonmoropoB nan oTBET Ha 3TOT BOIPOC, HAWIS penieHue s 6osee oOmei 3a1aqu:
MOXKHO JIM IPOU3BOJIBHYIO HENPEPHIBHYIO (PYHKIMIO N MEPEMEHHBIX MOJYYHUTh C MOMOUIBIO
omepanuil CIOXKEHUS, YMHOXEHHS W CYNEpPHO3ULUU W3 HENpPephIBHBIX (QYHKIMH ABYX
nepemeHHbix? B cepunm pabor A.H.Konmoropos, 3arem B.M.ApHonbn [5] u BHOBB
A.H.Konmoropos [1] pemmnu 3Ty mpoOieMy: MOXXHO MOJYYUTh JHOOYI0 HEMPEPHIBHYIO
(GYHKIHMIO N IEPEMEHHBIX C ITOMOIIbI0 ONEpalUil CIOKEHHUS, YMHOKEHUS U CYNEPIIO3UIINHU U3

HETIPEPBIBHBIX QYHKIIUNA 00H020 TIEPEMEHHOTO.

Teopema KoamoropoBa 2.1. Ilpum mroO6oM memoM N3 2  CYIIECTBYIOT —TakKue

ompesieieHHbIe Ha oTpeske E' :[0 1] HETpepbIBHbIE JeicTBUTENbHBIE (yHKIMK Y P4(X), uTto
] ]

KaKjas ONpeselicHHas Ha N-MEpHOM eauHWYHOM Kybe E" HenpepbiBHas JelcTBUTENBHAS

byukius f (Xl,..., Xn) MpeICTaBUMa B BUJIE:

23+1 ééw o l]
f(x.%)=a ceay (xp)g, (2.1)
g=1  ep=l u
C, — ACHCTBUTEINBHBI U HENPEPBIBHBL, & QyHKIMU Y pq(Xp) - HETpPEpHIBHBI U HE 3aBUCSIT OT

byukuun f (XI,K,Xn) :
JlokazareabCTBO.
1. Tlocrpoenmey P, rue

1£pEn 1£qg£2n+], k=12,...
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Teopema Konmoroposa 12

JlokazaTennbeTBO TpoBeneM it N=2. s N>2 teopema JI0Ka3bIBaeTCsl aHAIOTHYHO. PaBeHCTBO

(2.1) anst N=2 npuMeT BUT;

5

f(%.%)= :Cqé/ )+ %)y 2.1)

q=

el & qo 1a 1 qol

PaccmMoTpuM  cerMeHTHI A?':ng-l- ——l - —- — =, 1£i£m(:18k+1. Ot
T8 6518% 6 64

CErMEHTBI UMEIOT JUTMHY I3 Xg , @ Ipu (PUKCHPOBAaHHBIX K U ( MOJIy4aroTCs OJUH U3 JAPYroro
L 1
npu mepexojge oT ik i¢=i+1 ¢ mOMOIIbIO CIBHra BIPAaBO Ha PACCTOSHHE I TO €CTb,

pacnooKeHbl 0e3 NePEKPHITHH, ¢ TPOMEKYTKAMU JJIUHBI o

B coorserctBuu ¢ ostum kyoukn S' | =A" " Al , ¢ pebpamu HHBI P T npu

o 2 o
(bUKCUPOBaHHBIX K ¥ ( MOKPHIBAIOT €AMHUYHBIA KyO0 E° ¢ TOYHOCTBIO 1O IIenei MUpPUHBI

1
618"

Jliia nanpHeHero 10Ka3areabcTBa NOTPEOYIOTCS CASAYIOUINE TPU JIEMMBI.

Jlemma 2.1. Cucrema Beex KyOukoB S| | ¢ noctosiHHO#M K M nepeMeHHbIMU ( | iy, i,

9] 2 2 -~
IMOKPBIBAOT CAWHHUYHBIN KY6 E TaK, 4TO KaxJass TOYKa Hu3 E“ oxassiBaercs IIOKPBITOHU HE
MEHee Tpex pas.

Joka3aTeabcTB0o. BBenem cienyronue 06003HaYCHHS:

gi-g-2i-09-106 , .
! :8 18?><6 ’ 18kq>6 E’ R, =By By, Tae i, =1..,18+1.

B,
OueBunno, 4to s QukcupoanHbix ( U K, cermeHTsl Rf | MOKDBIBAIOT BECh €IMHUYHbIH

kBanpar E° Tak, uTo Kaxaas Touka E’ mpuHAIIEKUT KAKOMY-THOO CETMEHTY F{(‘?ibiz U IIPUTOM
TOJIBKO OJTHOMY.
Onpenennm xapaktepuctuueckyro dynkuuio d, s cermenta BY |
0, ecimu (i, - ) wn (i, - Q) kpatHO 6,
1, B npyrom ciyuae

Wnave roBops, XxapakrepucTuueckue GyHKIus diiiz paBHa HyIIO Juisi TeX Q,i;,1,, Ul KOTOPBIX

CErMEHTEI Rgil,iz HE MOKPBITHl OJJHUM M3 Sf Y paBHA €IMHULE ISl JPYTUX.

j1rd2

OcHoBbl HelipouHpopmatuku. Cienosuues. U. 1.

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Teopema Konmoroposa 13

& |
0N

|
I I
1 2

18° 18%

Pucynok 2.1. Bua cermeHTOB S?il i -

BriGepeM npousBonbHyio Touky X1 E®. Jlns 5Toif TOYKM CyIIECTBYIOT ij,i, Takue, 4TO

x|l PA

K,ip,ip
Jlst aTOrO F{gibiz OLICHUM CyMMY XapaKTepUCTUUYECKUX (PYHKIMI diiiz :

5
]

a diqi
at 1012

Tak xak 5% g2 1, To (i, - q) Oyzmer kpaTHO 6-TH He Gotee oxHOTO pasa, u (i, - () Oyaer kpaTHO

q
ig iz !

6-Tu He OoJtee OJJHOTO pasa, To ecTh, d.'. , He MeHee TpeX pa3 U3 IsATH OyJeT paBHA CAUHHILE.

Takum oOpazom

5
o]

a i?,iz 3 3.

a=1

Hpyrumu cioBaMu, cermeHt P! a CJeJ0BAaTENIbHO U TOYKa X, MOKPBIBAKOTCS HE MEHEE TPEX

igip !
pa3 cucTeMoil KBaapaToB S .j, A duxcuposannoro ku 1£ ¢ £5. Jlemma nokasana.

Jlemma 2.2. MoxHo nono6pare koHcrantel | > u €, Tak, 4ro OymyT BBINOJIHEHBI

YCIIOBHUSL:

1

1) 1 A<t 2 £Ik'f?+?;

k,i+1
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Teopema Konmoroposa 14

pa Pa pa q q .
2) L FELZL EL +e, - e, eciu cermenTsl Al 1 Al . nepecexarorcs,

d — A 1q 2q . la 2q N
3) cermenter Dy =8, +1clil G+ +2e npu duxcnposanmeix K m g
HOMAPHO HE NEePECEKaroTCs.

Jloka3pIBaeTCsl MPH MOMOIIM WHIYKITUH 110 K.

Yupaxuenue. Jokazats emmy 2.2.

3ameuanmne. Jlerko 3amMeTuTh, uto U3 1) U 3) BbITEKAET

1
4)ek£?.

Ha ocHoBe yka3aHHbBIX paHee cBOHCTB cermeHTOB A!. u cBoiicts 1), 2) u 4), koncrant | > u e,

JOKa3bIBACTCs JIEMMa.

Jlemma 2.3. [lpu ¢pukcupoBaHHBIX (] TpeOOBAHUS:
B LGEY (W Eld+e, ITE] (NEI +e,
npu X1 A, onHosnauno onpenensor na E' nenpepoisubie pynkuuuny 9j 9.
Jloka3zaTesabcTBO. JI0Ka3piBaeTcs OT MPOTHBHOTO. [1ycTh CYIIECTBYIOT HENpEpPBIBHBIC
na E' dymxmum gl(X),03(X), ymoBmerBopsiomue ycmosusm 1), 2), 4), 5) u oTimMuHEIE OT
y 4(x),j (X). Torma
lIEG (X EN +e, I HEGI)EIZ +e,. (2.2

W3 3TuX HEpaBEeHCTB, a TAK)KE U3 HEPABEHCTB 5) cieyer:

liml i =y “(0) =g/(9).

k® ¥

[Mosyuwnn TpOTUBOPEYHe. AHAIOTHYHO J0Kas3biBaeTcst wis | 4(X) u g, (X) . Jlemma nokasaHa.

q

3ameuanune. Jlerko BuaeTh, YTO MO mNOCTpocHUIO (yHkuu Y %) 9— mMoHOTOHHO

Bo3pacratomue. 13 5) u 3) BoiTekaer

6)y q(Xl) +] q(xz)T Dg,il,iz npu (Xl’XZ)T S?,il,iz'

2. Tlocrpoenne ¢yukuuu C°. VYcranoBuB cymiectBoBanue ¢GyHkmui Yy %) ¢ u

koucraut | ™ u e, obnanaromux ceoiictBamu 1) — 6), mepexoUM K JI0Ka3aTeCTBY OCHOBHOI
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Teopema Konmoroposa 15

qacTh Teopembl. Fickomble GyHKIMH OyIyT MOCTPOEHBI B BUae C* = Igg c',rme ¢/ °0,a c/
r

st 1> 00yayT onpeeseHsl ¢ HOMOIIBIO HHIYKIIMH 110 [ OJJHOBPEMEHHO C HATypaIbHBIM K. .

O003HaYNM
5
f(wx)=actd ‘(x)+ “(%)f, (2.3)
q=1
M, =sup|f - f|. (2.4)
EZ

1-#t mar. OueBuaHo, uto f,© 0, M, = Sup| f| :
EZ

2-it war. JTomyctuM, 4To HenpepbiBHas GyHkuus C ', u HOMep K, yxe ompeneneHsl.
2
Tem cambiM ompenenena Ha E° u HenpepsiBHast ¢yHkmust f ;. Tak kak quamerpsl KyOMKOB

S, mpu K® ¥ crpemsATcs K HyIO, TO MOXHO BbIOpath K cTONL OGosibnM, 4TOOBI
q 1

konebanne f - f _, mamobom S/, , He mpeBocxogmmo =M, ;.
sl1slo 6

3-it mar. ITycth X, — OPOM3BOJIBHBIC TOYKH M3 COOTBETCTBYIOIIETO cermeHta B A ..

Ha cermente Dy, | mososxum

1. N
e () = o1 () + S 8F (i, X, )+ foa (el )i (2.5)

OueBuaHO, YTO (HKCHPOBAHHBIE TakuM o0O0pa3oM 3HaueHHs OGYHKUUH C, TOJYHHEHBI

HEPaBCHCTBY
1
e(y)- cL M| ESM... (2.6)

Bue cermentos Dy, noonpenenum QyHKiuio C,;' IPOU3BOIIBHO, HO € COOIHOJIEHUEM ITOTO Ke

HepaBeHCTBa (2.6) M HENPEPBIBHOCTH.

Ouennm teneps f - f, B mpomssonbHol Touke (X, %, )1 E*. OueBnmmo, uto

Fx%)- f (x%)=f0x%)- f(xx%)-
& {erd 200+ ()i el () ()i

q=1

2.7)

DTO PaBEHCTBO MOJTYYACTCs, €CIH K JeBoi yacT npubasuth f,_ (X, X,) , BBIYECTh ONpeneIcHIe

sroii GpyrkuuH, a f (X, X,) IpeACTaBUM ee OIpe/IelICHUEM.
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Teopema Konmoroposa 16

Cymmy @ B (27) mpencraBum B Buze & '+@ 2, mie @ ' pacmpocTpameHa Ha
q

HEKOTOpbIe U3 3-X 3HaYCHUH (], IUII KOTOPBIX TOYKa (Xl, Xz) BXOJIUT B KaKOW-1100 M3 KyOHUKOB
o

S.,;, (rakue cymecrsyior mo nemme 2.1), a cymma g 2 pacmpocTpaHeHa Ha OCTAIOIIHECs 2

3HayeHus (.

2 1

JI7Ist KaXK/I0ro CllaraeMoro u3 @ ~ moJjiydaem B cuiy (2.5)

cr g (%) 41 * ()i o5.8 °(%)+1 ()=

:%gf (xd, )= froa (X, xd, 8= (2.8)

1, .
ggf (%) - (X% )g+
rac

|wq|£%|v|,_1 (2.9)

Cnaraemele u3 é ? omenmBaroTcs mpu nomomtu (2.6). U3 (2.5) u (2.8), (2.9) u (2.6) nomygaem:

|f - fr|:‘%><3qu+é 2(cf‘- c,q_l) £
2.10
1 2 5 ( )
EEMr-1+§Mr-1:ng-l .

Tak xax f - f,_, B paBencTBe (2.7) u B mpeacTaBieHny (2.8) B3aMMHO YHHYTOKAFOTCH.

Tak kak (2.10) cipaBeyTUBO B JIF000#1 TOUKE (Xl, XZ)T E?, o

ME2M M £R0y (2.11)
r 6 r-1 r 6 0

(%)

U3 (2.6) u (2.11) BeiTekaet, 4TO pa3sHOCTH C, - C.', HE MPEBOCXOJT 1O aOCOIOTHOM BEITMUHHE

o 1
COOTBETCTBYIOLIUX YJICHOB a0COJIFOTHO CXOASIIErocs psaa g 3 M, ,:
r

1

1 -1
3 r-1:§ 66%9 ><M03 er' er-l
(4]

[ostomy ¢yukumst C,; mpu r ® ¥, mo mpusHaky Beiipiirpacca paBHOMEPHO# CXOJUMOCTH

psiI0B (QYHKIUI, pABHOMEPHO CXOJUTCS K HEMPEPBIBHBIM MpeaebHbM GyHKmmsam C . Kaxaprit

o
u3 g psanoB g (C'- ¢')) - paBHOMEPHO CXOMHUTCs, CIIEIOBATEIBHO, PABHOMEPHO CXOIMUTCS H
r

CyMMa M0 ( 3TUX PSAIOB.
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Teopema Konmoroposa 17

U3 cootnomennii (2.4) u (2.3) u ouenku (2.11) npenenbHbIM MEpPexogoM Hpu I ® ¥

moJiygaeM paBeHCTBO (2.1'), ueM U 3aKaHYUBACTCS JOKA3aTeIbCTBO TEOPEMBI.
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