Mpu anmpoxchMauuu pellieHuil AuQpdepeHUMaIbHbIX ypaBHEHMH, a TaKXe
BO MHOTHX [PYIHX CHTYalMsiX, OKa3bIBAeTCs JKE/AaTeNbHbIM, YTOObI aNMPOKCH-
mupyloume GpyHKIUMH GbIIH MO Kpaiscih Mepe IBXBL HENPEphIBHO nugdepen-
UMPYeMBbIMH, JTOrO HeNb3f MOGMTbCA C TMOMOIUBIO KYCOUHO-KBAPATHIHBIX
[IONTMHOMOB, 33 HUCKIIIOYEHHEM Clyuas, KOr[a JaHHbI¢ TAaKOBBI, YTO WX MOXHO
aNMpOKCHMHPOBATh OfIHUM KBaJPaTHYHLIM NOJIMHOMOM Ha BCEM HHTEPBAIE.
Takum 0oOpa3oM, NMPUXOAKMM K pacCMOTPEHHIO KyCOYHO-KyOUUYeCKOoro NoMHoMa
C(x), obnamawiuero ciegyoUMMK CBOHCTBAMHU:

C(x) — mBaXIbI HEMPepLIBHO NHbdepenIupyemas QYHKINA; (5.2.8)

na kakgoM otpeske I; = |x,x; 4], i=1,...,n—1, (529

dynxuua C(x) Apngerca KyOGHIeCKHM NOJTHHOMOM. o )_
Takas QYHKIHKA Ha3bIBAETCHA KYOUUECKUM CNLAAUHOM. JT0 Ha3zBaHHE MPOHCXOIHUT
OT rHGKOM JepeBAHHOMN PeiKH, HCTONb3yeMOH UEPTENHHKAMHU I NPOBENCHAA
KPHBbBIX.

' Ha xaxgaom orpeske I; dynxups C(x) npencrapsiseTcs B BHAE

C(x) = Ci(x) =ai3x3 +ai2x2 ta;x ta;g, X€E1;. (5.2.10)

YenoBue (5.2.8), pasymeercd, BhieueT 3a COOOH HENMpPEpbIBHOCTD dbynkuni C H
! [
C' na Bcem otpeske /. ClieloBaTenbHoO, NOJDKHBI BBIONHATECA 31 — 6 ycnoBMi

Ci_1(x;) = Cilx)), th_l(xl.)zc’i(xi)’
C_ ()=C'txp), i=2...,n—1 (5.2.11)

Tax xax s nocrpoenus gynkmuu C Hano onpenenurs 4n — 4 k03¢ dHIHMeHTa
a;; B (5.2.10), To Ham HyxXHO ewe n + 2 DONOJIHUTENBHBIX YCNoBHA. B cmyuvae
3a[a4M MHTEPHOIAUMH W aNNPOKCHMAIMK Mbl MoTpeGyeM, YTo0k byuxuusa C
HPUHAMAIIa B Y371aX 3a/laHHble 3HaUYeHHA

C(x,-) =Vis [ = 1, O (B (52.12)

YTO [(aeT M NOTOJHHUTENbHBIX COOTHOWeHMA. HaM HyxHO ele nBa ycloBHA, H
MX MOXHO BBIGpATh M3 CaMbIX pasHbiX coobpaxenuil. Tak Ha3bIBaeMbIi €CTecT-
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BEHHbIA KyOMYeCKHH CIUTaiiH yROBNIETBOPAET AONOIHUTEIBHBIM YCIIOBHAM

C"(x)=C"(x,) =0. (5.2.13)

Crunaiin C MoHO 6bUI0 GBI IOCTPOUTH, PELIUB JIMH EHHYI0 CHCTEMY ypaBHEHHH
(5.2.11) — (5.2.13) oTHOCHTENbHO HEUIBECTHHIX Ko duumenToB a;;. Cymect-
Byer, O[IHaKO, [pyroH MNOOXOM, NPHUBOOALUMA K MPOCTOH TpexaHaroHanbHOM
CHCTEME YDaBHEHHH, B KOTOPOH HEH3BECTHBIMH ABJIAIOTCH 3HAUCHHA BTOPBIX
nporsBofHbIX C B y3nax cerkH. Camy dynxumio C MbI MOXEM 3aTeM oOTNpere-
JIMTh C NOMOLUBI0 MHTErpuMpoBaHMa. UTOOb! mpuittd K 3TOH TpexIMaroHaabHOH
CHCTEME, HYXKHO BHIMONIHKTL NEMblH pAQx npeoOpas’oB4HMH, K KOTOPHIM MbI
Tenepb U PUCTYIIaeM.

Bo-nepBbix, 3amMeTHM, uT0 TaK Kak C; — xy6uuecxuit nonmiom, to C; —
nunerHaa ¢ynxims. [ostomy u3 GopMynbl JIMHEHHOK MHTEPNONALMH CIIelyeT

# 1l ( H ) " "
C; ( ) C; (xl)+ . [C ( Xi+ l) C; (xl)] (5-2-15)
i
roeh;=x;y —x;(i=1,...,n — 1). [IpounrerpupoBas 310 BbIpaXKEHHE IBAXK-
b1, MpUxoouM K ¢opmyne ms C(x) :

Cifx) = Cilxy) + f Clteyae =
- CHx)* Clr) s ) + : ,'1) =

Ci0x) =Gl + ] CL(t)de = Cyloe) + Chle)x — xp) +

x —x)®  [Gxi+4) — Cilxy)]

(x — x;)?, (5.2.16)

+C!(x; + x —x:). (52.17)
i ( I) 2 6hi ( l)

Hing ynoGerea B nansHeiiiem GyzeM nojib30BaTbea 0603HAUCHHAME

Yi=Cilx) =Ci_ (), ¥i =Cilx) =Ci_1(x;), (5.2.18)

yi=Cilxy=Ci_(x)),
B KOTOPbIX yuteHst ycnosus (5.2.11) u (5.2.12). 3amenns teneps i Ha i — |
B (5.2.16) ¥ monaras x = x;, MOJNyUuM

hl— 1
=yi (i tyiog) -l (5.2.19)

Honaraa 3aTeM X = X; 43 B (5.2.17) ¥ paspeias 570 COOTHOUWIEHHE OTHOCHTEIb-
HO ' ;, IONTyYaeM

y Yiv1l — Vi " hy ” h; .
P St Tl e PR s PR R, 5.2.20
Vi i Yit1 Yi g ( )
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[IpupaByuBaHue npasbix yacteit (5.2.19) u (5.2.20) naer

h. Vi — Vi h. h,
' ” " —i Ji+l R " i w T
iy T (it viog = — = Yit1i T — Vi - (5.2.21)
2 h; e '3
Terneph Mbl XOTHM MCKTIOUATH V;_, M3 (5.2.21). 3aMenss mns 3T0oro i Ha
i -1 B (5.2.20) u noacrapnsAs BhIpwKeHue A y;_; B (5.2.21), nonyuaem
Yi Vi " hi*l " hf—] " hi—l
- Yi = Vio H(pityi)—— =
h_ 6 3 2
Yivg = Vi > " hl' _)’" hf
SRR AR N
h; 6 3
yTO NOCsIe NeperpyNNUPOBKH WIEHOB HaeT
" ” " -
Vierhiog ¥ 2yi(hithiq) +yi b =
Yivn —¥i  Vi—Di-i :
=6[ — , i =2,...,n—1. (5.2.22)
h; hi—\
J710 CHCTEMa 1 — 2 TIMHERHBIX Y[ aBHEHMI C 71 — 2 HEM3BECTHBIMK V1, . - . , Vn_ 1}

(1]
HaOMHHM, 410 V'; = ¥,, = 0 cornacHo ycnouto (5.2.13) . Eciii nonoxurb

h; hi_y
10 cctema (5.2.22) npumeTr BUA Hy =y, THe ¥y = (yg,...,y::_ D> Y=(72, ..
'S’Y)]h}) K
2(’11 +h2) hz ) 0

V. — V. ro— Y.
1,=6["” Yo i i ] i=2,...,n=1, (5.2.23)

H= |k 2(ha + hs)  hy . (5.2.24)

0 hy_ o 2hy.a th,_y)

Matpuua A TpexaMaroHajisHasA ¥ AMaroHanbHo AoMuHWpYyloman. (OHa ABNAETCH
TAKKE CHMMETPHUHON M [OJIOXMUTENIBHO oOIlpefeneHHol.) CnenosaresbHo,
cucrema Hy =y nerko u 3¢ppeKTHBHO pelliaeTCA METOHIOM rayccoBa UCKITIOUCHU A
0e3 Kakux-1ubo nepecraHoOBOK.

Tloce TOro Kak 3HAYeHMA Y, HaiifieHbl, Mbl JOJIXKHBI enle TIONYMMThb TIpen-
cTaBieHva misa nonuHomos Ci, ..., C,_ ;. Tak xak BenMuUMHDbI ¥; HaM TOXe
M3BECTHDBI, 3HAYCHHUA MEPBbIX MPOU3BOJHLIX B Y3/1aX CETKH MOXHO OMpPEAeTUTDb

u3s (5.2.20): N N
' ' _ ' _}"+1—}" ” ] & n Tt g
yi=Cix;)=C_(x;) = —i—h—' — Vit -é-—y,.-? , i=1,...,n=1
(5.2.25)

Boipaxenus mns camux C;(x) mMoxmo 3ateM nonyuitbh u3 gopmynbl (5.2.17),
Nepenucas ee B OGO3HaueHHAX y;, y; K Y,
(x — x;)° o, (x=x)

Cx)=y;+tyilx —x)+y; ——— + ¥y, —y/) ——, (5.2.26)
2 6h;

i

i=1,....n—-1.
OTMETHM, YTO eC/TH Bbl XOTHTe BhIMMCIMTE C(X) NpPH HeKOTOPOM KOHKPETHOM
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A
3HaA4YC¢HWH X, TO CHa4ajia HeoOxoau MO ONIPEACIINTE OTPEIOK Ii’ B KOTODOM JICHKHT

TouKa X, ¥ 3aTeM BOCIOIb30BAThCA BHIPAXKEHHEM IJIf COOTBETCTBYIOIIETO INO-
mmHoMa ;.

Teneps mnpuBemeM HpOCTOH MpPUMEpP TIIOCTPOeHMA KyOHYecKOro CIDTaiHa.
IIycts 3amaHBl crnegyolMe Y3nbl H COOTBETCTBYHOIME 3HaUeHHA QYHKIMH:

X3 =0, X, = 1/4, Xg = 1/2, Xa = 3/4, X5 = 1,
yi=1, y2=2, y3 =1, y3 =0, ys = 1.

3neck n=5 uBce h; paBHbl 1/4. Matpuna H B (5.2.24) u BexTOp 7Y, KOOp-
[MHAThI KOTOPOTO BRI CAITCA 0 dopMynam (5.2.23), uMetor BUL

4 1 0 — 48
=— |1 4 1}, y=] ©
0 1 4 48

Taxum 06pa3om, BETHUMHBI V;, Y3 M V4 HAXOIOATCA H3 CHCTEMBl JIHHEHHDIX
ypaBHeHHH

api+ vy =192,
ys tdys + v =0,
ys t4yq =192,

KOTOpas JIerko peliaeTcAd METONOM HCKITIoueHHs. Haknampmas, COFMacHoO
(5.2.13), MONONHKTENIBHBIE YCIOBUA ¥, = s = 0, monmyyaem

y1=0, y;=-48, y3=0, ya=48, yi=0. ,
ToncTapnas 34 3HaueHHs ¥ B (5.2.25), HAXO[MM 3HAYEHHUS y ; ;.
yi=6, y2'=03 yé=_6; yc,4=0- -

Tenepr mo ¢opmynam (5.2.26) cocraBnseM BBIPOXEHUA NIA KyOHUeCKHX |
nonmuHoMoB C, C;, C3 u C,, ONpefieNnsan TeM CaMbIM MCKOMbIH KyOuueCKHit

CIUTAHH: :
Cy(x)=1+6x—-32x3, 0-<.x<;,
1y\? 1\* 1 1
Cz(x)=2~24(x———) +32{x-—] , —<x< —,
ce) =1 N 4 4 20
x) =
Ci(x)=1 6( 1)+32( 1)3 1< <3
xX)=1- = X — = - =X =,
; ? 2 2 ’ 2 % 4
3 % 3 3 3
{ C4(x)=24(x-—) —32(x——) . —<x<1
4 : 4 4

Ecrmu Hy»HO BBIMMIUTh 3HaueHMe C B HEKOTOPOH Touxe, cKaxeM, npu x = 0,35,
TO cHavaia 3aMeyaeM, uro 0,35 € [1/4, 1/2], n ucrons3yeM [jiA BbMHCICHASA
nosiuHoM C, :

C(0,35)=C,(0,35) =2 —24(0,1)* + 32(0,1)® = 1,792.
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