B ocTanpHOH uacTH HAaCTOSALLEro pa3fiena Mbl pacCMOTPHUM APYTod IOJXO

K alINIPpOKCHMALHH noJMHOMaMH HIH HHBLIMH q)yHKllHHMM s KOTI1a KPUTEpHEM
yXKe HE ABHACTCA COBMajJeHHe B HCKOTOPbIX TOUKAX 3HAYCHHH KM CXOOHOH .

H annpokcMMHpymouiei GyHKUHH.
Msl iMeeM B BUY annpoxKcHMauHio 10 MeTOLy HaM MEHbLUIMX KBAJ patoB. -

HanoMHuM, 41O U3 pa3aeia 2.3 YK€ M3BECTHO, 4YTO ¢CIIM 3a[aHbl 3HAYCHU S

dyHKiUMH [ B n + | pamiuyHbIX TOYKAX Xp, Xy, . .., X, ,TO CYUIECTBYET €IHHCT-
BCHHbIH NOJIMHOM CTENICHH 7, TAKOM, 4TO
plx;)=1(x;)., i=0.1,...,n.

Ilpeanocnoxum tenephb, yTo PyHKUMSA [ caMa ABNsie TCA MOJIMHOMOM CTeNeHH 7,
K Hallla 3a/iaya COCTOMT B onpefencHud ero kosgpduuunentos. Torpa, comacxo
NpUBeIcCHHOMY pe3ynbIaTy, ecid Obl 3HaueHMA QYHKUMM [ 3adaBalIUCh TOYHO,
HamMm Obw1o Obl JOCTAaTOUYHO 3HATh I3TH 3HAUCHHMA B 7 + 1 pazTHUHbIX TOUKAX.
OnHako BO MHOIHX ciyyasXx 3HaueHMA [ ONpeHAeNAIICA B pe3ynbTaTe H3Mepe-
HU# ¥ MOTYT conepats oMby . Ipr 310M 0OBIYHO POBOAAT ropa3no Bonsite,
yeM 1 + | M3MepeHMH, HalleACh, YTO B pe3ynbrare ycpeaHeHUA™ 3TH OLLMOky
ucye3HyT. To, kKak ITH OLMOKH ycpeaHsTC”, 3aBHCHT 0T MeToAa 06paboTku
M3MepCHUHK, HCTIONB3yeMOro I onpedesieHHs Ko3(pOdULUMEHTOB NOMHHOMa f.
Ilo cratvcTHyecKHM cooBpaxkeHUSAM B KaueCIBE TAKOTO MeTOHAa YacTo RblBupatoT
MeTOO HaMMEHbLUIMX KBa/IpaTOB. JTOT METO[L, KPOMe TOro, HCKITIOUMTENIbHO
pOCT K J/leTaHTeH ¢ MaTeMaTHYeCKOH TOYKHU 3PEHUA.

[Ipeanonoxxum Teneps, YTO HaM 3aJaHO M1 TOUEK X, ..., Xy, THE M =2n+1,
M TIO KpaiiHed Mepe 1 + | U3 3THX Touek pa3yivuHbl Ilyctv f, . . ., f,,;, — npuGnn-
XEeHHbIe 3HaueHHS QYHKUHH [ B TOYKAX X, ..., X,. Mbl XOTHM Hall T TaKOH
NOIMHOM P(x) =ag ta,x t... +a, x", 4uToGbl Ha HeM BENMYHHa

m

2 2

_El Lfi — p(xi)] (5.2.27)

{ =
NOCTHTasia MUHMMYMa CpelM BceX ITOIMHOMOB CTElleHH 7, T.€. Mbl XOTHM HaHTH
Takue kodbuuueHTsl do, dy, ..., @,, YT06bl cyMMa KBaapaToB oumbGoK

f; — p(x;) ObU1a MHHHMA1BHOH.

IMpocreAmil cnyvai TaKko# 3afjaud BO3HMKaeT Npu n = 0, KOraa MONHHOM P
ABNAeTCA NPOCTO KOoHcTaHTOW. [lpennonoxwM, HanpuMep, YTO Mbl HMeeM M
M3MepeHnHt W, . .., W, BeCa HEKOTOPOro npelmeTa, NpdyeM I3TH JaHHbIe MO Y-
YeHbl Ha M Pa3/IMYHbIX BecaX. 30ech Bce TOUKH X, ..., X, HICHTHYHDbI U B BbI-
Pa)kCHHM SBHO He NMPHCYTCTBYIOT. [IpuBneKas MpHHLMI HaM MEHBIUMX KBa[pqroB,
NPUXOIMM K 3ajaye MUHMMM3auuu GYHKLUHH

nt

gw)= T (w; - w).

i=1
M3 aHaiu3a M3BeCTHO, YTO GYHKUHA g HOCTMraeT MAHMMyma (JIOKWIBHOTO) B
la) & [ s A
Toyke W, B KoTopoi g'(w)=0 u g"(w)=>0. Tak kak
m

gmm=-2 2 (w;-w),  g'(w)=2m,

i=1
OTCHOOa cneayer

A ] "
w=— X w,.
m o=l
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Hockonbky ypaBHenne g'(w) = 0 #MeeT TONbKO OIHO pelleHme, TOUKa W GyneT
eIMHCTBEHHOH TOUKOH MHHUMYMa (yHkuuu g. Takum oBpasom, annpoxcuma-
UMeR N0 MeTO[ly HaUMEHbLUMX KBAJPAaTOB [UIA BEJIMYMHBI W Gy[eT NpoCto cpef-
Hee apuMe THIECKOE HIMEPEHHH Wy, . . ., W,,,.

Creaylomiei#t mo npocrore ABNAETCA CHTYauMsA, KOTAA MCTIONb3YeTCA JHHER-
HbIH MONHHOM p(X) =a, +a,x. Takue CHTyallHH YacTo BOZHMKAIOT Ha NpaKTuke,
KOrfa NpennonaractcA, YTo HALM [aHHbIE [MOOYHHAKTCA HEKOTOPOM JTHHEMHOMH
3aBUCHMOCTH. B 3TOM ciiydae pynxuma (5.2.27) npurumaet Buj

n
— * 2
glag,a)= X (f; —ap —a1x;), (5.2.28)
i=1
H Mbl HILEM MUHHUMYM N0 Ko3pduuueHTaM @y u ¢, . U3 aHaiM3a u3BECTHO, YT0
HeoOXOMMMBIM YC/IOBMEM MUHMMYMa GYHKUMM £ ABJIACTCS BBINOJIHEHHE COOT-
HO e HUiH

og m

ado i=1

og m .

——=-2 X x;(f; —ao —a1x;)=0.
aal i=1

I'pynnupys BMecte K0IhOULMEHTBI NPH d¢ H @), IPUXOIUM K CHCTEME BYX
NIMHEH HbIX YpaBHeHUH
m m nt m nm
— ' 2 —
mag+( L x)a; = 2 fi, (Z x)ao+( £ x})ay= T xf
i=1 i=1 i=1 i=1 i=1 »
OTHOCHTEJIBHO HEM3BECTHhIX do U 4y, pellleHue KOTOPOH HAXOMUTCA IO ABHBIM
dopmynam:
2 . -

_ Ix;Zfi—-Zxf; Zx; _ mIxif,—2f; Zx

mZx}—(Zx;) mZx} —(Zx;)

’ ay =
IOe cymMMsl DepyrTcsa o BceM i ot 1 mo m.
B o6meM ciyvae NOIHHOMOB CTEleHH # Mbl IPUXOOMM K 3aaue MMHUMHU3a-
K GyHxumy (5.2.27), 1.e. HieM MUHUMYM GYHKUMH

g

m
gag,ay,...,an)= T (ao tayx;+ ... ta,x! - f;). (5.2.29)
i=1
M3 anamu3a u3BecTHO, 4TO, KaK M B Clyuae n = 2, HeoGXOIMMBIM yIJIOBUEM MH-
HHMyMa GYHKIMK g fABjifeTcs 0GpalieHHe B HyNb BCEX €€ YAaCTHBIX HPOM3BO-
HbIX ICPBOTO MOPAAKA!
0g

-—(ag,a,,...,an)=0, j=0,1,...,n.

aa,-

BrimuceiBas 3TH YaCTHBIE MPOU3BOMHBIC B ABHOM BH[E, IIOJIYYaeM COO THOILLIEHH A

m 0
i n _ .

.Zl xi(@ao tayx;+ ... ta,x; —-f)}=0, j=0,1,... n, (5.2.30)

1 =
KOTOpbIEe NIPEACTAaBIAT COOOH cHcTeMy 1 + | NHHeHHBIX YPaBHEHHA OTHOCHTENb-
HO 1 + | HEW3BECTHBIX dy, 4, . . ., d,. ITH ypABHEHMA 0BBIYHO HA3BIBAIOT HOP-
Manbhoimu ypaghenuamu. Cobupas kod3pdUUMEHTH! NPH 4; 4 NepenHchBas
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ypasHenust (5.2.30) B BEKTOPHO-MarpHuHOH (opMe, NPUXOMUM K CHCTEME
“m Exp Ixio Zx ] [ao] 5]
Zx,- a zxifi
Ex? , (5.2.31)
L‘;xtn inzn A Lan . sz"] .
rae Bce CyMmbl Gepyrtes oTr 1 mo m.
3ame UM, 4To cucreMy (5.2.31) MOXHO MepenucaTh B BHME
ETEa=ETf, (5.2.32)
rﬂe n
1 X1 X1 4o fl
ot ox, oo oxp _ |a _ | f2
E= , 4%= ., f= : (5.2.33)
I R x::, n fm

Marpuua £ — 310 MaTpHlla THIa Banpmepmonza pasmepa m X (n + 1). B npearo-
JOXEHMH, YTO Mo KpaiiHe#dl Mepe n + 1 M3 TOUEK X; Pa3/iHyHbI, MO)KHO NoKa3arth,
yro paHr marpuusl E pasen n + 1. CnefoBaresibHO, MATPHLIA E TE smnsetca no-
JAOXUTEbHO onpedenenHoi. Oiciofa, B YACTHOCTH, CIIENYeT, YTO PeUIeHHE CHCTe-

1 (5.2.31) paeT eIWHCTBEHHYIO TOUKY MUHHMYyMa dynxunn g u3 (5.2.29),
T4K YTO 33Jaya anNpOKCHMAUMH [0 METONY HAMMEHBIMX KBAafpaToB HMeeT
e/IHHCTBEHHOE pellicHHE.

UanoskeHHas Bbllle IPOLEAYPa HEMOCPeICTBEHHO PAcTipoCTpaHaeTCA Ha Donee
ofbmy 3agayy NMpulIvXKeHMS IO MeETo[ly HaMMEHbIIMX KBaJApaToB, KOIJ2 an-
npoxcuMHpyoume GYHKUMK He OOA3aTeNBHO ABIIMIOTCA MOJMHOMAMH. ITycts
C0s Pls -+, Py — 320aHHBIE QYHKUWU ONHON MEPEMEHHOM, Wy, ... Wy, — 38
MAHHBIC HOTIOXUTEJIbYbIE YN CITa, Ha3bIBAEMDBIC 8€CAMU, A X, ..., Xp H f Lseoesdm —
T0 e, UTo M paHslie. Toraa obas NMHeHHasA 324aya amlpoxcumamm o Merony

HAMMEHBIIMX KBAZPaToB 32KU10UAETCA B HAXOXIEHWH “MCEN do, dy, . .-, On,
KOTOpbIE MHUHHMH3UPYIOT GyHKIUMIO
glag, ay....,a,)=
nt :
Z wilaowox) +asg(x)t ... tane, (x) —f;1°. (5.2.34)

i=1

Ecmw, =w, = ...=w, =1, 2 ¢;(x)= x/, 10 g — npocro pyukuus (5.2.29).
B kavectBe 633HCHb!X YacTO MCIOMb3YIOTCAH TaKKe PyHKUMU

j=0,1,
i=0.1,....n,

«pj(x) =sinjwx,

Q; X

sﬁ,()&') =e J ’
rie «; — 3a/aHHbie YACTa.

Beca w; 0GBMHO MCMONB3YITCA IS NPUSaHMA GONbleH WIM MeHbIICH POJIH
TEM Wi MHBIM wieHaM cyMMbl (5.2.34). Ecniu, HanpuMep, 3HaueHus f; nonyde-
Hbl B pe3yJIbTaTe M3MEPEHUH W MBI IOCTATOYHO TBEPIO YBEPEHBI, CKAMXEM, B W3-
MepeHuax [y, ..., fia, a8 IO NTOBOAY OCTaNIbHbIX MMEEM HEKOTOPbIE COMHEHM A,
TO MOMXEM TONONMTh Wi =Wy = ... =Wig =5 U Wiy =...=w, =1
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HeficTBYS TOUHO TaK Xe, KaK M paHblle, MOXEM HOJIYUH Th HO PMalbHble ypaB-
HeHMA WA GyHKuMM (5.2.34). YacTHble mpou3BonHble NepBOTO AOpALOKa OT
GYHKUMH £ HMEKT BH

ag m

— =2 Z wig(x;) [aovox) + a1 (x) + ..+ a0, (x;) — £

da; i=1
[IpupaBHMBas 3TH NpPOM3BOOHbIE HYNK H OGbEIMHAA Ko3¢duLUHEeHTDI TIPH &},
MPHXOAHM K JIHHEHHOM CHCTeMe ypaBHeHWit, KoTopas B BEKTOPHO-MAT PHYHOM
¢dopme 3amicbIBaeTCA B BUIE

CZwo(x)ee(x)  Swipy (XD wolx) ... Zwyg, (X)) po(x)) ao
2w (x;y) o1 (x;) a | -
w0 (x;) 0, (1) L Ewig, ok || an
Zwp0(x)/;
=| Zwiei () | (5.2.35)
2w, (x;) f;

e BCe cymMmbl Gepyrca oT 1 mo m. Kak u mpexne, MoXeM mepenucath ITy
cucteMy B dopme (5.2.32), rae teneps

[ VWige(x) VW) o Vg, (x)
E= | YVWawolx2)  VWrai(n) ... VW g, (x
NomtoEm) o e NG
[ Vwif,
r=|Vwmf | (5.2.36)
| Voo fn

Yro6b1 cucTeMa (5.2.35) MMena eIMHCTBEHHOE pellleHUe, HeOBXOOUMO M [OCTa-
TOYHO, YTOGBI paHr Matpuubl £'B (5.2.36) Gbut paBeHn + 1. 310 B cBOIO OYepend
HAKJIaIbIBACT OINpelie/IeHHbIC YCIOBHA HA TOUYKH Xy, ..., X, H (YHKUHH
Po Ploeses Py

HopmanbHele ypaBHeHHA OYeHB NONE3HbI IIA TeOPeTHYECKHUX PaccMO TpeHUil.
OpHako 1A NMpaKTHYECKHX BBMUGIEHANA HX MOXHO HCNO/b30BAaTh TONBKO pH
MATbIX 71, MOCKOJbKY YXe NPH 7 = 5 3TH ypaBHeHMA OOLIYHO OKa3bIBAIOTCA
OYeHb I10X0 obycioBNeHHbIMU, ONHiLEM Teneph APYToil MOAXOM K HOCTPOCHHUIO
NOJIHHOMA MeTOAd2 HaMMEHDbIUMX KBAJApAaTOB, OCHOBAHHBIA Ha MCMOJB30BaHHH
OPTOTOHANBHLIX TMOJIHHO MOB.

Nycts g9, g4, ..., q, — TIOJIHHOMDI creneHert O, 1, ..., n COOTBETCTBEHHO.
Bynem roBoputh, YTO MOMMHOMSBI §; B3aMMHO OPTO20HQ1bHbI HA MHOXeCTBE
TOYEK X, ..., X,,, €CINH

m
Z qp(x)q(x)=0, k,j=0,1,...,n k#j. (5.2.37)
i=1 .
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Mbl BCKOpe BePHEMCA K BOMPOCY O TOM, KaK NOCTPOUTD TaKoK Habop OpTOro-
HanbHBIX [OJIMHOMOB, a cefiuac [aBaiTe NPeiONIONHM, YTO Mbi HX YXXe HMEEM,
u moncrauM ¢; =q; ( =0,1,..., n) B HOpMIbHble ypaBHEeHKA (5.2.35),
rne Bce Beca w; B3AThbl PaBHbIMH e[HHHMLE. Torna, B cuny (5.2.37), Bce nexa-
yMe BHe [MAaBHOH MMATOHANH IEeMCHTHI MAaTpHIib K02 PULIMECHTOB CHCTEMBI
(5.2.35) oGpatATca B HyJlb H CHCTEMA ypaBHEeHMH NPUMET BHIL

[y m
Z [Qk(xi)] zak = 'El Qk(xi)f's k =0s 19 --ea h
i=

i=1

TaK 4YTO

a=( L ae)fICE 2, x1?),  k=0.1,....n (5.2.38)

i=1

TakuM 06pasoM, MO MeToJy HaWMEHBUIMX KBA[PaTOB NONYHAEM HOITHHOM
n
q(x)= kgo ag q, (x). (5.2.39)

EcTeCTBEHHO BO3HMKAET BOIpPOC, COBMafaeT JH MOJIMHOM (5.2.39) c nonwu-
HOMOM, TNOJIYYEHHBIM W3 HOPMAIbHBIX ypapHenut (5.2.31). Iipn Haiem cTas-
[APTHOM MPEMNONIOXKEHHH, YTO CPemM /1 TOUeK X; €CTb IO KpaitHe# mMepe n + 1
paxIMUHbIX, OTBET Ha 3TOT BONPOC MONOXKUTENCH. 10 cnenyer u3 Toro ¢axra,
4To, KaK yXe OTMeual0ch BbIlle, 3a/iaua anmpoKcHMalHK Mo METoMLy HaHMeHb-
LMX KBAJpaToB MMeeT eAMHCTBEHHOE pellieHue, T.€. CylIeCTBYeT ¢ IMHCTBEHHbIH
MO/IMHOM CTefleHH MeHblieH WK PaBHOW 71, KOTOPbH MHMHUMU3HpYET (5.2.27).
CrnenoBarenbHo, yroObl yGeaIuThcs, YTO NOJIMHOM (5.2.39) sBnaercA TeM Xe
CaMbIM MMHMMM3MPYIOLMM MOJMHOMOM, [OCTATOYHO MOKA3aTh, yr0 mnoboi
MOIKHOM CTeleHu n MoXeT ObITh MPENCTaBJIEH B BH[E NMMHeRHOA KOMOHHAUMH
TOJIMHOMOB §;, T.€. IO 33]AHHOMY MOJIMHOMY

D(x)=bo +byx+ ... thyx" (5.2.40)
MOXHO HailTH KO3 OHUUEHTDI Cg, €1, - . -, Cn TAKHE, UTO

Bix) = cogo(X) tarq () + .. +cpq,(x). ' (5.241)
310 MOXeT BbITh ceaHo cnemytounM obpasom. Ilycrs

q;(x)=dijp tdpx+ ... +dyx!  i=0,1,...,n,

roe d;; #0. TlpupaBHuBas NpaBble 4YacTH (5.2.40) u (5.2.41), monyyaeM
botbx+ ... thyx" =
= codoo tc1(dyo +dy1X)+ ...t Cpdno * .. +dnnx").

TMpupasruBas Tenepb KoIGPUUHERTEI NPY OFMHAKOBBIX CTETIEHAX X, MPAXOd¥M
K COOTHOLUEHHAM-

bn = cndnn-

by 1 f-‘Cndn,n—l+Cn—ldn—1,n—ls (5_2,42)

KOTOpbIE ABJIAITCA HEOGXOMMMBIMH H IOCTATOUHBIMH yCIOBHAMH TOX/IECTBEH-
noctH monuHoMoB (5.2.40) m (5.2.41). Tlpu 3apaHHBIX bo,by,-..,bp COOT-
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HollleHus (5.2.42) mpencraBnawT coGOH TPeyroNbHYIO CHCTEMY Y paBHEHUH
OTHOCHTENIBHO KOIPQPUUMEHTOB ¢;, KOTOpas paspellliMa, TaKk Kak dj; # 0
(i=0,1,...,n). Takum oGpasom, nonuHom (5.2.39) paer [IpOCTO Jpyroe
MpeJcTaBieHHe €AMHCTBEHHOIO NOIMHOMA METOHZ HauMeHbUMX KBAaJIpaToB,
TNOTYYaeMOTO KaK pellieHHe CHCTeMbl HOpMATbHBIX ypaBHenui (5.2.31).

Hcronk3oBaHWe OpTOrOHATBHBIX MNOMHHOMOB 103BOJIfET npeobpa3oBarhb
HOpMaJibHble YPAaBHEHMA B TPHBHAIbHYI0 OMArOHaibHYK CACIEMY ypaBHEHHI.
Ommaxo Bce TPYNHOCTH Tellepb MEPEHOCATCH HA BLIMNMCICHHE ONUHOMOB q; .
Hmeercs Heckonbko BO3MOXHBIX CNOcOBOR NOCTpPOEHUA OPTOTOHAIBHBIX IO-
JIHTHOMOB, 'HO Mbl OCTaHOBMMCA TOJIBKO H3 OJHOM, 0COOCHHO MOAXOMAMEM 1A
B I CJTeHHIA .

Mycrs

go(x)=1, qx)=x-ay, (5.2.43)
e KOHCTaHTa (& HOONXKHA ObITH OonpegesicHa u3 YdioBua OPTOTOHAJIBHOCTH ¢ ¢

H gy Ha MHOXECTBE TOUeK Xi. CJ'ICJIOB&TeIIbHO, OOITXKHO BBIIIOJIHATHECA COOT-
HOLIeHHe

m m m
0= 2 qo(x)q1(x)= Z (x;—a;)= T x;—ma;,
i=1 i=1 i=1
OTKYHa
1 m
o = — X X (5.2.44)
m i=i
Ilycts 1eneps
q2(x) = xq,(x) — 0241 (x) ~ B4,

TI€ KOHCTAaHTHI @; U §, ONPEeNensaoTcs U3 YCIOBUA OPTOTOHAIBHOCTH ¢, [ONH-
HOMaM ¢¢ 4 gy, T.e. U3 YCJIOBHH

'=21 [Xig1 ()~ @2q:(x)) — 8, ] =0,

m
,ZO [xiq:(x;) —a2q,(x) —B1]q:(x;) = 0.
l:
Yuutbmad, yto Xgq,(x;) = 0, U3 ITMX COOTHOLICHHI TIONyYaeM
m
‘21 xiq1(x;) — mp, =0,
l =

m

_ZI xilg1(x)]* - g '21 [g:(x)])* =0,
i= i=

TaK 4TO
1 m
m i=l

1

B:

Lid)

( _:21 xi[‘?l(xi)]z)/(fz:l [a) (x)1?).

4%}
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MocTpoenre NOCIEAYWIMX NOIUHOMOB ¢; NMPOBOJMTCA aHATOTHYHBIM 06
pazoM. CunTas, YTO NOAHHOMBL Go, q1. - - - . §; YXe HAHTIEHDI, OTIOXHUM

qu(x) = xqj(x) - a/+1Qj(x) — qu,'_ i (x), (5.2.45)

rae KOHCTaHTBl O;4+; M f§; MOIEXAT ONPENENeHHI0 M3 YUIOBHH OPTOTOHAIDb-
HOCTH. B uacTHOCTH, JOJI>KHbI BBITOJIHATBCA PABCHCTBA
m m

Z g4 x)g(x) =0, _jzll q;41(x)q;_(x)=0. (5.2.46)

=1
OTMETHM, YTO MPH BBIIONTHCHMM JITHX HBYX COQTHOHIEHHH NOJIMHOM qjﬂ ﬁyneT

OPTOTOHANieH BCeM OpyruM noiiuHomaM g, (k <j —1). JleHCTBMTENBHO, H3
(5.2.45) umeem

m

nt
_ 21 Qi1 () g (x) = -Z; xi @ {(x) q,(xi) —
i= i=

nr n

— Q4] -=21 q;(x;) q, (x;) - B; El q;_ (X qp(x). , (5.2.47)

Jlea nocnemHux wieHa B (5.2.47) paBHbBI HYJTI0 NIO TIPEATNOJIOXKEHN 10, 4 TOJIMHOM
xq, (x) umeer creneHs k + 1 U, cienoBaTe/IbHO, MOXET ObITb MpeCTaB/eH KaK
nuHelHasA KOMOHHAUHUS IONMHOMOB o, G1, - - -, Gy 4y - OTCIODA QleflyeT, UTo U
NMePBLIA WieH B MpaBoi yactv (5.2.47) Takxe paBeH HyIHw,

Bosspamasach K yctoBuaM (5.2.46) W NOACTABNAA B HHMX g/, u3 (5.2.45),
NPUXOIKUM K clieRyroumM bopMynam mif &+ k f;

m m

vy =( _Zl xila; ()1 _E} lg;(x1%), (5.2.48)

l =
m m

B;i=( _§I xiq; (x) g (x)I( ,§1 g, (x)]?). (5.2.49)

OtMeTuM, u4To 3HaMeHatens B (5.2.48) MoxeT OOparMThcA B HYNb TOIBKO B
TOM cilyyae, eciu qj(x,-)=0 (i=1,...,m). Ho nockonbky 1o MNpeanosnoxe-
HUIO CPE/IM TOYEK X; €CTh NO MeHblueH Mepe n + 1 pauiuusbix B j <n, oTCc003
Ob1 CJ1e10BAaN0, Y10 TOJTHHOM qi-(x) TOXACCTBEHHO PABEH HYNI0, YTO NPOTHBO-
peuut onpenenetuio ¢;. Taxum oGpasom, 3HaMeHarens B dpopMynax {5 .2.48)
1 (5.2.49) oTnuyeH OT HYJA.

Teneps moxem cOpMyIHPOBaTh aNTOPUTM TNOCTPOESHHA OPTOTOHATBHBIX
NONHHOMOB (JIEYIOLMM 06pa3om:

1 m
1. Tlonoxute go(x)=1, ¢q,(x)=x—-—— X x;
m o=l
2. 0na j=1,...,n—1 NOI0XHT ql-ﬂ(x) =xq,;(x) = 0j4,4;(x) —B;q; _,(x),
roe o;+; 3apaerca dopmynoi (5.2.48), a f; — popmyioit (5.2.49).
3. Boiwcnuth KOIDOHUHEHTHI dg, 4y, - . . , 4, TOJIKHOMA  METOJA HAaHMEHb-

UMX KBaIpaTOB aoqo(X) ta;q,(x)+ ... ta,q,(x) no popmynam (5.2.38).
Kak yxe 0TMeYaIOCh, TAKOH MOAXOJ NPEeANOUTHTENIbHEE C BbIMHCIIUTEIBHOM
TOUKH 3peHus, MOCKONBbKY OH NO3BONAeT H30eXKaTh pellieHuA cucremsl (5.2.31),
KOTOpafg MOXeT 0Ka3aTbcA OueHb IWIoxo oOycnoBieHHoW. JIpyrum npenmy-
UIECTBOM 3TOI0 [OAXOOa ABJIAETCA BO3MOMXHOCTh CTPOMTL IOJIMHOM MeTOMa
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HaWMeHbLIMX KBAafpaTOB CTENeHb 3a cremeHblo. Hanpumep, ecimd ™Mbl 3apaHee
HE 3HaeM, MOJIHHOM KaKOH CTelieHH HAaC yJIOBNETBOPHT, Mbl MOXEM Hauath ¢
NOJIMHOMA TEPBOH CTEMEHH, 3aTEM NOCTPOMTH MOJIHHOM BTOPO# CTelleHH H T.1.,
NOKa He MONyYMM MOJIHHOM, KOTOPBIH Mbl OylleM CUMTaTh noaxoaaumMm. B npu-
BECHHOM alIrOpUTMEe TIOCTPOCHHA OPTOTOHAIBHBIX MOIMHHOMOB KO3(hdHLHeH-
Tbl d; He 3aBUCHT OT 72, KAK TOJIbKO BBIWMCIICH MOJIMHOM ¢}, Mbl MOXeM Hal TH
KO3GULMEHT a; M, ClEeOBATENIbHO, NOJYYHTh MOJIMHOM HAWMEHBLIMX KBajpa-
TOB CTENeHH j.
Mb! Teneph NpUBeneM IPOCTOH NP MeEP, HCIONb3YA Te XKe AaHHbIe

x1=0, X2=1/4, X3=l/12, X4=3[4, X5=1,
ylzl’ J’2=2’ y3:1! y4=01 ,Vs'_'l,

YTO M B MPHMeEpE MOCTPOEHHA KyOuueckoro crutaiiHa. Tax kak 3gech 3ajaerca
MATh TOUEK X;, 3TH [aHHBIE €OHHCTBEHHbIM 0Opa3oM ONpeleNnAoT HHIEPIONA-
LIHOHHBIA MOJIMHOM YeTBEPTOH cTemeHM. Jlapai Te MONYuYMM NMHeHHbIA H KBaapa-
THYHBIA MOJIMHOMBI METOIA HaWMEeHbLMX KBAaJPaTOB KaK Ha OCHOBE HOpPMasib-
HBIX YPaBHEHHH, TaK ¥ C IOMOILLIBI0 OPTOrOHAIbHBIX MOJIHHOMOB.

Iia BerMclieHHs KOI(QGUIMEHTOB JIHHEHHOTO MOJIMHOMa MeToJa HaHMeHb-
IMX KBAJpPaTOB Ha OCHOBE HOPMAbHLIX YpaBHeHWit HaM notpelyTca clnenyio-
e BeIHUHHBI ;

5 5 5 15 5 5
x;=7 ., X xi=—, Zf=5 Z xfi=2. (5.2.50)
i=1 2 i=1 8 i=1 i=1
Torma mo nmpuBeneHHBIM patee GopMynam Uis K03bIHUMEHTOB dg M @, TO-
YU M
(15 )(5) (2)( > ) (5)(2)-(s >
8 - 2 7 )= )( 2 ) —4
ao = = & al = =

15 25 5° B 15 25\ 5
G —)-{— G(—)-t=
8 4 8 4
CnepmoBarenibHO, NUHeHHBIH MOJIMHOM MeTO/1a HAHMEHBILHX KBa[PATOB, MIOCTPO-
eHHbIA MO ITHM JAHHbIM, HMeeT BH[T
P1(x)=7/5—(4/5)x. (5.2.51)
IIpy BbLUMIEHMM C MOMOIUBKY OPTOTOHANBHBIX MOJIMHOMOB TOT XK€ CaMBblil
TIOJIMHOM TIpElIcTaBNAe TCA B PopMe
a0qo(x) ta,q,(x)=ao ta,(x — ), (5.2.52)

roe ap W a, omnpepensiorca no dopmynam (5.2.38), a a; — mo dopmy-
ne (5.2.44)

1 5 : 1E 1
= — .= s oy =— X‘=_,
a0 =73 B P ST
1
Z(x,—?)f,- Ex,f,—LEf, 2——2 —_4
@ ne 5 5 5 s
E(x,—-z—)' Zxi - Zx;+— __?+Z
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TaxuM 06pa3om, monunom (5.2.52) ecrs mpocro 1 — (4/5) (x — 1/2) u, xak u
CJ1ef0BAIO OXHMOATh, OH HACHTHYEH nonkHomy (5.2.51).

Insa onpeneneHus ko3pOUUMEHTOB KBAJPATHYHOTO NMONHHOMA MO MeTOOy
HAUMEHDBIIMX KBa[paToB W3 HOPMaNbHBIX YpaBHCHMA HaM HeoOxO0mMMMO peLMTh
cucremy (5.2.31) npu n=2:

m Ex; Zx}|[ a0 “Ifi
x;  Ix} Zx} ay | = | Txifi
Zxp Zx} Zxi dla;. Exif;
MMpu HAUMX JAHHBIX 3Td CHCTEMA HMeeT BH[L
640 320 240} | a0 640
320 240 200 a = 1256
240 200 177 ay 176
Pewas 31y cicreMy, HAXOOHM
ao=17/5, a, =—4/5, a; =0. (5.2.53)

Taxum 06pazom, Ny4diMM B CMBIC/Ie METOAA HAMMEHBLIMX KBaJlpaToOB ammpoK-
CHMMPYIOIMM KBaIPAaTHUYHBIM MOIMHOMOM OKa3bIBAETCSA JIMHEHHBIH NOJMHOM,
T.e. jo6GaByieHMe KBaJAPaTHUYHOTO WieHa He AacT HHKAKOTO yNyUlUeHMA N0 CpaBHe-
HMI0 ¢ NIHHEHOM annmpoxcuMauHeii. B ToM, uro 3Hauenna (5.2.53) MpHBUIBHBI,
MOXHO yOemiThCA, NOCTPOMB KBaJPATHYHLIA IOJIMHOM METONA HaWMEeHbIIMX
. KBafIpaTOB C MOMOIUBI0 OPTOrOHaNbHbIX MONMHOMOB. IIpefncraBneHue uepes
OpPTOrOHAJIBHBIE MOTTMHOMBI HMEET BU/L

doGo(xrta,qi(x) taq.(x)=

7 4 | I
—5‘—-—5—.?("'02 XX—?)~—C(2(X —-—2)-—31 "

rae KodpduumeHTel &, M B, HaxonsATcAa no dopmynam (5.2.48) u (5.2.49):

]2
zx,-(x,---—;) 1 1 1y 1
iy = - e,=;zx,-(x,-——2)=§.
2(s-5)

x,'-“—;

-

Takum o6pasom, ¢ (x)=x* —x —1/8 u u3 (5.2.38) nonyuaem, yro a, =0.
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