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TIOllHHOMHAJihHhiE PA3EI1EHIUI ELI:I1HI1Uhl 

I1 V -<I>MnhTPhl 
• 

HanpaBJleHo Ha Me)I(JJ.yHapo.L{H)'IQ KOHcpepeHI.J.HIO no TeopHH npH6JIH:lKeHID! 
cpyHKI.J,HH, nOCBSIIIJ.eHHYIO naM~TH npocpeccopa n.n.KopOBKHIIa, 
r.Kanyra, 25....:....30 HIOIDI 1996 r. 
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PaccMOTpiiM 3aL(a"!y nocTpoeHII.a norriiHOMa f cTeneHII He Bhlme n, 
H<tiiJIY"'IDIIM o6pa3oM npii6JIII2Karomero Ha6op To"!eK {Xs, Ys} B cpe.u

HeKBa.upaTII"!HOM CMbiCJie: 

L IJ(Xs) - Ysl 2 
-+ min. (1) 

s 

To"!e ... IHhiM 6a3IICOM pa3MepHOCTII n 6y.ueM Ha3biBaTh coBoKynHOCTh 

II3 ( n + 1) pa3JIII"!HhlX TO"'eK MH02KeCTBa M, IIMeromer() KOHTIIHYaJih

HYIO MOITJ:HOCTh. To"'HOH ciicTeMoil qe6blilleBa c e.unniiuell: HaL( MH0-

2KeCTBOM M 6y.ueM Ha3hlBaTh crre.uyrom}rro ciicTeMy <PYHKUIIH { 9i }'}';0: 

1. Jlro6a.a He paBHa.a Hyrrro To)KL(ecTBeHHO <j)yHKUHH 113 rr:~mell:Hoil 
o6orro"'KII nepBhiX ( n + 1) ::meMeHTOB cHcTeMhi qe6blmeBa, o6o-

3Ha"!aeMa.a KaK P E Lin ( 9o, 91, ... , 9n ) , Ha3biBaeMa.a TaK2Ke no

JIHHOMOM CTeneHII He BhiiDe n no 3TOH CIICTeMe, HMeeT Ha MH02Ke

CTBe M He 6orree "!eM n Hyrrell:; 

2. Ilrr.a rrro6oro TO"'e"!Horo 6a3Hca pa3MepHoCTII (n.- 1) cymecTBy

eT HeTpiiBHaJihHhlil, TO ecTh He paBHhlii Hyrrro T02KL(eCTBeHHo, 

nOJIIIHOM CTeiieHH He BbiiDe n, IIMeiOmii:ft TO"!Kll 3Tqro 6a3IICa B 

Ka"'eCTBe CBOIIX Hyrre:ft; 

3. 9o(x) = 1. 

IlycTb CIICTeMa { 9j }j;0 , no KOTOpo:ft o6pa3yiOTC.H IIOJIIIHOMhl, .HBJI.H

eTC.H TO"'HOH CIICTeMOH qe6blmeBa C eL(IIHIIIIeH. Ilrr.a <j}IIKCIIpoBaHHOrO 

TO"!e"!Horo 6a3nca { Xk }k=O II3 o6rracTII orrpe.uerreHII.H M nocTpoiiM rro

JIIIHOMIIaJihHOe IIHTepnoJI.HIIIIOHHOe pa36IIeHIIe eL(IIHIIIIbi: . . 
Pm(Xk) = Dmk, m; k E {0, ... , n }, 

n 
L Pm(x) = 9o(x) = 1. 

m=O 
3TOMY MHO)KeCTBY IIOJIIIHOMOB COOTBeTCTByeT COrJiaCOBaHHOe paUIIO-

HaJibHOe pa36IIeHIIe e.UII!illllhl: 

1 
Ro(x) = Po(x)' 

' 

Pj(x) 
Rj(x) =-'- P

0
(x)' 

~\.Cl:;r::i.:4·:Jii .-;~:rnlj'T I 
UA'!)fliJX l:iCCM:i:~:tm:l!l 

6HSI1HOTEKA 
·~ . ~-· 

j E {1, ... , n}, 



n ·· · Po(x) _ 
L Rm ( x) = n ( ) = go( x) = 1. 

m=O ro X 

OcHOBHhlM cnoilcTBOM CHCTeMhl noJIHHOMOB { Pm }~=O• o6pa3yro

IIUIX pa36HeHHe e,D:HHHIU>I no HeKOTOpOMy TO'le'IHOMY 6a3ncy, .HBJIHeT

CH TO, 'ITO 3TH nOJIHHOMbl o6pa3yiDT 6a3HC.B JIIIHellHOM npoCTpaHCTBe 

noJIIIHOMOB CTeneHH He BhllliC n. To eCTb JIID60H noJIHHOM p CTeneHH 

He Bhlille n npe,n:cTaBHM e,n:HHCTBeH~hlM o6pa30M B CJie,n:yrom;eM BH,n:e: 

n -'<!' 
P(x) = L Am· Pm(x). 

m=O 
· AHaJiorli'IHo cooTBCTCTByrom;ee panHoHaJibHoe pa36HeHHe e,n:irHHIIhi 

{ Rm }~=O HBJIHCTCH 6a3HCOM B JIHHeiiHOM npocTpaHCTBe panHOHaJib

HhlX {jJJHKIIHH, CTeneHb 'IHCJIHTeJIH KOTOpbiX He npeBOCXO,D:HT n, a 3Ha

MeHaTeJib (jJHKCHponaH II paBeH P0(x ): 
P(x) n 
D ( ) = L Bm · Rm(x). 
ro X m=O 

IIepen,n:eM K ~npe,n:eJieHHID D-(jJHJibTpon. IIpe,n:nonaraeM, 'ITO (jJIIK

cHponaH TO'Ie'IHhlH 6a3HC { Xm }~=O' CHCTeMa nOJIHHOMOB { Pm }~=O 
o6pa3yeT pa36HeHHC e,n:HHHIIhl no 3TOMY TO'IC'IHOMY 6a3HCY, CHCTeMa 

paiiHOHaJibHhlX {jlyHKIIIIH { Rm }~=O HBJIHCTCH COOTBeTCTBYID:rn;HM pa

IIHOHaJibHhlM pa36IICHHeM e,D:HHHIIhl. 

IIycTb { Fj }j=1 - Ha6op 'IHCJIOBhlX napaMeTpon. D-npeo6pa3ona

HHeM {jJJHKIIHH j Ha,n: TO'IC'IHhlM 6a3HCOM { Xm }~=O C napaMeTpaMII 

{_Fj}j=1 6y,n:eM Ha3hlBaTb CJie,n:yrom;yro {jlyHKIIHID (1, 2, 3]: 

.h(x) = D[J; {Fi}}=1, {xm}~=o] =D[f; {Fi}j=d . 

n 

D[f] = fo(x) · Ro(x) + 2:: Fj · Rj(x). 
j=1 

06paTHoe npeo6pa3oBaHHe HMeeT BH.D: 

f(x) = D:_1 [ h; { Fi }j=1, { x~ }~=O] = 'D-1 [ h; { Fj }j=d 

n 

- v-1
[ h] = ho(x). Po(x) + L Fj. Pj(x). 

j=l 
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OcHoBHhiM cnoi!cTnoM nne,n:emioro D-npeo6pa3on<iHnH HBJIHeTcH HH

TepnoJIHIIIIOHHaH nOJIIIHOMIIaJibHM {jJHJibTpaiiiiH, noHIIMaeMM B CJie

,n:yrom;eM CMbiCJie. 

TEOPEMA. IIycTb pyHKUIIH f HBJIHeTcH IIOJIIIHOlWM crerreHII He 

Bbiiiie n, {Fj}j=1 -Ha6op 'liiCJIOBbLY rrapaMerpon, {xm}~=O- To<re'I

Hbiii 6a3IIC. IIycTb IIMeiOT Arecro IIHTeprronHUIWHHble cooTHOIIIeHIIH 

f(xj) = Fj, j = 1, 2, ... , n. 

Tor.aa D-o6pa3 pyHKUim f HBJIHeTCH KOHCTaHTor'i: 

h(x) = v[ !; { Fj }}=1• { Xm }:~1=0] = Const. 

IIpn ncnoJib30BaHnn annapaTa D-npeo6pa3oBaHIIH pemeHne 3a,n:a'In 

(1) CBO,D:IITCH K peillCHlliO CllCT€Mhl ll3 n JillHellHhlX ypaBH€Hllii ,D:JIH 

napaMeTpoB { Fj}. lb.IeiDT MecTo cne,n:yrom;ne rrpenMym;ecTna: 

• 0TKa3anmncb OT yHnnepcaJibHoro 6a3nca no cTeneH.siM He3aBn

cnMoro nepeMeHHoro, Mhl nony'IaeM ( n + 1 )-napaMeTpii'IecKyro 

MaTpiiiiY CIICTCMhl JIIIHCIIHbiX ypaBHCHIIII, 3aBIICj[IIJ;YID OT pacrro

JIO:IKCHIIH TO'Ie'!Horo 6a3uca { Xm}~=O· Bb16op_ napaMeTpon no-

3BOJIHeT ynpaBJIHTb XapaKTepHhlMII CBOllCTBaMII 3TOII MaTpUIIhl. 

• D-npeo6pa3onaHne HBJIHeTcH ycTOll'IIIBhlM K 'omn6Kal\I n no,n:a

BJIHeT CIICTeMaTII'leCKIIe OIIIII6KII noJIIIHOMIIaJibHOrO xapaKTepa 

COOTDCTCTByrom;en CTeneHII [1, 3]. 

• Bhl6op CTPYKTYPhl D-npeo6pa3oBaHIIH no3BOJIHeT opraHn3onaTb 

pacn03HaBaHIIC HCCKO~bKIIX noJIII~OMUaJibHhlX o6pa30B [2]. 

• Bee aHaJIIITII'ICCKIIe npeo6pa3oDaHHH, nopo:IK,n:arom;ne V-npeo6pa-

30BaHIIe, MoryT 6hlTb peamnonaHhl B q>opMaJibHOM Heiipo6a3nce. 

3To .z]:aeT B03MO:IKHOCTb opramnonaTb pacno3HaBaHne o,n:Horo no

~HHOMHaJibHoro o6pa3a HenpoceTbiD npHMhlX CBH3CII (4]. 

• Pacno3HaBaHHe MHorHx noJIHHOMIIaJibHhlX o6pa3oB MO:tKeT 6hlTb 

opraHH30BaHO HenpoceTbiD C o6paTHhlMH CBH3HMII ( C rJio6aJibHOH 

HCJIIIHCHHOCTbiD) [ 4]. 
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• D-rrpeo,6pa3onanne Mon.::eT 6hlTh IICIIOJih30Bano n Ka'lecTne 3Kc

rrepTnoro arrrrapaTa IIpii IIOCTpoeHIIII 3HepreTII'leCKIIX tPYHKIIIIH 
nelipoceTeil. IlpiiMepoM ~mn.::eT crryn.::IITh on-line KOMIIJieKc <<KJie

TO'lHhiH aBToMaT - neilpoceTh>> n crry'lae crre.uyroiiUIX Tpe6onaniiil 

Ha CTpyKTypy [5, 6). Tpe6yeTCH IIOOIIIpeHIIe CBH3II Men;:.uy KO

op.UIIHaTHO y.uarreHHbiMII aKTliBHbiMll HeHpOHa..\1II, eCJIII IIX pac

IIOJIOA\:eHHe na rrorrnno1maJibHOM o6pa3e, rrpn6rrnn.::aromeM TpeK 

, c 3a.UaHHhl1m orpaHII'leHIIHMII na nnyTpennne xapaKTepucTIIKII, 
-V' "rro.u.uepn.::unaeTca" HaJIII'IIIeM aKTIIBHhiX nell:ponon "n.uorrh" rpa

!piiKa 3TOro IIOJIIIHOMa. 
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· Let't~e linear space of polynomials. be ge~e.r 
syst~m. witl1 unit. For arbi~rary poirit basis the co 
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