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O BA3BUCHBIX CIIJTANMHAX IHTECTOI'O
IHHOPAJIKA AIIIIPOKCUMAIINI

PA3JIMYHON I'JIAJJKOCTH

Byposa U.I. O Ga3ucCHBIX CILIAfiHAX IMIECTOrO MOPSAKAa ANIPOKCUMAaIUU
Pa3JINYHON IVIaJKOCTH.

AnHoTauus. ITocrpoenb! (yHIaMeHTaJbHBIE TPHXKIBI HEIPepbIBHO auddepen-
nupyemble 6a3UCHBIE CIUIANHBI MIECTOrO NOPSAKA ANIPOKCUMAIMH MUHUMAJIBLHOIO
nedekTa mepBoil BLICOTEL. [loiryeHbl COOTHOIIEHN MeXK Ay GA3UCHBIME CILIaffHAM
LIECTOrO MOPSAKA AIIPOKCUMAIMY PA3JIMIHON TJIAJKOCTHU.

KuroueBblie cJI10Ba: CIUTAfHBI, allTPOKCAMAIIHS.

Burova I.G. About basic splines of the sixth order of approximation of
various smoothness.

Abstract. The fundamental three times continuously differentiated basic splines
the sixth order of approximation of the minimal defect of the first height are con-
structed. The parities between basic splines of the sixth order of approximation of
various smoothness are received.

Keywords: splines, approximation.

1. Beegenue. XopoIirno U3BECTHDI TOJNHOMUAAJIBHBIE CITIARHBI MH-
HUMasbHOTrO gedekta (B-crmadinst [1]). OHu y9acTBYIOT B pelieHun
MHTEPHOJISIIMOHHOI 3a1ade JlarpanzKa mocTpoeHnst HPUOIHKEHIST MU-
HAMAJBHOTO fedeKTa Mo 3HadeHusM QyHKimu. [lpn pemrenun 3a1a-
g DpMuTa Kpome 3HadeHWH (DYHKIMH B y3JaX CETKU HUCIOJIB3YIOT-
CsI 3HAYEHUs TPOM3BO/HOM. KosImiecTBO IPOM3BOIHBIX, UCIIOIb3yEeMbIX
[IpU TIOCTPOEHUY TPUOJINKEeHNsI, Ha3bIBaeM BBICOTOM. B jannoii pabore
OyIyT TOCTPOEHBI (DYHIAMEHTAJBHBIE TPUKILI HEITPEPBIBHO mudde-
peHImpyeMblie OA3MCHBIE CIUIAWHBI IIECTOTO MOPSIKA AITPOKCUMAIITN
TIepBO# BBICOTHI CO CBOMCTBAMU, AHAJOTUIHBIME B-crimaitnam m Koad-
bUIIEHTHI Tepexoia OT IpejaraeMbIX 0a3UCHBIX QyHIAMEHTAIbHBIX
CIIAMHOB K MHTEPIOJIAIMOHHBIM Ga3uCHBIM ciitaiiHaM (cM.[2]) mecro-
ro HOPSJIKA AIIPOKCUMAIMY [I€PBOI U BTOPO#l BbICOTHI. Ilepexom or
o/HuX OA3MCHBIX CIUIAMHOB K JIPYTUM BO3MOYKEH C IIOMOIIBIO OIlepa-
nur apudMeTHIeCKOr0 YMHOXKEHUsI COOTBETCTBYIOIUX YacTell Tpu-
KBl HEMPEPBIBHO auddepeHimpyeMoro 6a3ucHOro CIiaiina Ha Haii-
Jernbie Koaddunuentol. IIpemmoxken crnocod mpubukeHnst 6a3UCHBI-
MM CILIAHAMHU IIECTOr0 IMOPSIKa AIMIPOKCUMAIIANA MEPBO BBICOTHI.
[Ipubnukenne CTPOUTCS OTIEIBLHO HA KaXKJIOM CETOYHOM HHTEPBAJIE
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B BUJE JUHEHHON KOMOMHAINN 6A3UCHBIX CIIAWHOB ¢ Ko duImeHTa-
MU, TIPEJICTABJISIONINME COOOM 3HAUEHNS (DYHKUU U €€ TTPOU3BOIHDLIX B
HEKOTOPBIX COCEIHUX TOYKAX MHTEpIoJsiun. Ilpenioxken crmocod mo-
CTPOEHUST YeTBIPEX LI TudHEPEHIPYEMOro IPUOJINAKEHUS € TOMO-
MIBIO CIIJAHOB BTOPOU BBICOTHI.

2. IlocTpoenmne TpUKIALI HENpepbIBHO auddepeHiupye-
MBIX QYHIAMEHTAJIbHBIX 0a3UCHBIX CILIATHOB IITECTOT0 MOPS/I-
Ka annpokcumanuu. ITycrs {X;} — cerka ynopsio9eHHBIX paBHO-
OTCTOSIIUX BEIeCTBEHHBIX Y3JIOB:

.<Xj,1<Xj<Xj+1<....

s Berancienns 6a3ucHbIX GyHKINH w; ; Ha mpoMexyTke [X;, X,11]
pelaeM CUCTEMY yPaBHEHUI

X5 qwjo10(x) + Xjwjo(@) + X5 wjgn0(@) + sX 7 wjo11(2)+

5
—|—3X;_1wj71( )—|—SX +1wj+1 1(z) = Zc(s+1)kxk, s=0,1,...,5.

k=0
(1.1)

AHaJIOTUYHbIE CUCTEMbI YPABHEHU BBIMUCHIBAEM HA COCEJIHUX TIPO-
MmexyTkax [X;_1, X;] 1 [Xj41, X 2]

HenssecTable K03bDMUAIUEATH! Ciq, ¢ = 1,...,6, ¢ =0,...,5 Oymem
HAXOJWTD TaK, YTOOBI Ha BEMIECTBEHHON och (DYHKITN Wj o U wj,1 OBLIT
TPUK bl HEIPEPBIBHO JIu(HEPEHIIMPYEMBIMU U YIOBJIETBOPSIIN YCJIO-
BHAM SUPDP wj1 = Supp wjo = [X,_1, X,jyo], mpuuem npu p = 0,1,2,3
BBINOJIHSIJTUCH PABEHCTBA

3(14)-)1 0(Xj+2) =0, Wj('i)1 1(Xj+2) =0, WJ( 1 O(X 1) =0,
W]('zi)m(Xjfl) =0, wj('li)l,l(XJ) w]( 1)(Xj) w](p)1 o(X;) = wg(po)(X ).

Tak Kak KOJHUYIECTBO HEM3BECTHBIX OOJIbIE KOJUYECTBA YCJIOBHIA,
T0 (DYHKIMU wj; ONpeAeAorca HeonHo3Hadno. llpusesem omum u3
BapUAHTOB.

ITocie samensl © = X; +th, t € [0, 1] u nonaras X; = 0, noxy4daem
abJIOHBI (DyHIaMEHTaIbHBIX OA3UCHBIX CILIAHOB

—9h (2 4 3t)(1 4 t)* —h <t <0,
wo,0(th) = { 195h* — a5t°h* + Hh*t + 940t*h* 0 <t < h,
aash (=14 3t) (=2 + )", h<t<2h,
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200( 44 118) (1 + )4, ~h <t <0,
wo,1(th) = 200( 1+ 2t)(4 — 38t% + 13t + 19t* 4+ 6t°), 0<t <h,
IO (7 + 11E) (—2 + 1), h <t<2h,

Hurke na puc.l npusenens! rpadukn GyHKIUR woo U wp,1 IPH
h=1.

o0

a) (U()’O(t) 6) wo’l(t)

Puc. 1: Tpaduxu dyukimit wo o(t) 1 wo,1(t).

PaccmorpuM BOIIPOC 0 TOCTPOEHUH TPHUOIMAKEHUI ¢ Pa3IHIHBIMA
CBOMCTBAMU TIPU TPUMEHEHUN MOy YeHHBIX Oa3UCHBIX (DYHKITHIA.

3. Kosaddunuenrtsr nepexoga K 6a3uCHBbIM CILIafiHaAM I1e-
CTOTO MOPSIJIKA AIIIIPOKCAUMAIMY MEPBOil BHICOTHI U MOCTPOe-
HUEe 9TUX cIutaiiHoB. BosbmeMm npubimxenue u(x) k dyskmun u(x)
B BHJIE:

i)=Y (K ul(Xwio(@) + K (Xiwia(@) ) |

e K; = K;(x), K; = IN(Z(gc) C momornpio TpejicTaBieHns u(x;) u
u'(z;) mo dopmyse Teitopa, nosydaem

u(x) = u(x) Z Kiw; o(z)+

i=j—1,5,j+1
5 41 .1
(X, )" (-
+Zu(3)(gg) ZZTKiwi’(J(x) + ﬁ[(iwi,l@j) +
i=j—1
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Jj+1

X;
5, Y Kwio(x / ul® () (X; — t)°dt+

i=j—1
J+1 X;
Z Kiwio(z / u® (1) (X; — t)4dt.
O6o3HaunM
Ui = K_ywj_10(x) + Kowjo(x) + Ky wjy1,0(z) — 1,
Jjt+1 s s—1
_ (Xi —z) (Xi —z)*" ~
Us = Z ol Kiwi’o( )—|— (S — 1) Kw; 1(.1‘)
1=5—1
§=2,...,6
Jj+1 X;
5' Kiwi oz / ul® (8)(X; — t)°dt+
i=7—1
Jj+1 X;
ZKM ) / WO (1) (X; — 1)t
1=5—1

Pemaewm cucremy ypasuenuit Us = 0, s = 1,2,...,6, OTHOCUTEJILHO
memsBecTHoix K_1, Ko, K1, K_1, Ko, K1, 3aBuCAIIUX OT mapaMeTpa
x. B sTom caydgae, ogesuuo, u(x) — u(zr) = R(z).

Hanee 6ynem cantats X; = th. Ilepexona x mepemennoii ¢ ¢ momo-
BIO0 COOTHOIEHUsT © = th + jh, moaydIuM

, 50 t2(4 + 3t)
~1(th+jh) = k() = .5 (1—2t+¢2)(2+3t)’

, 200  (1—2t2+1t%)
Kolth+3h) = ko) = 5o3 it —Tom 156+ 2)°

200t (1—2t2+ 1)
Ko(th+ jh) = k
(th+3h) = ko(t) = T3~ G0 051+ — 5t + 508 + 356 —4)”

50 (—4 — 5t + 2t + 3t3)
Ki(th+jh) =ki(t) = —
1(th+jh) = ki(t) = g7 2(—5+3t)
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50 (=1—t+t2+1¢3)

Ki(th+ jh) = ki (t) = o= 2(—15 1 11t)

502 (1+1)

~(th 4 jh) = ko (f) = = (4+ 3t — 1862 + 1185)

IMpubmuzkenue u(t) = u(th + jh), t € [0,1], k byuxkuun u(th + jh)
Ha npomexkyTke [X;, X;11] Teneps noiaydaem B Buje

U(th + jh) = k_1(t) w(Xj_1)wj—1,0(t) + ko(t) u(X;)wj0(t)+
ey () w(Xj 1) wign,0(t) + ko () w/ (Xj-1)wj—11(t)+

o () u/ (Xj)wja () + K (8) v/ (X1 )wjsr (8).

Jlamee ¢ y9eTOM BBIPAyKEHUI, IOYyIaE€MBIX B PE3YJIBTATE PEITCHUS
cucreMbl ypasaenwuii (1.1),

1 9
wir(t) = —2—00(15}1 — 11th)t*h?*, we(t) = 2—00(5h — 3th)t*h3,
wi_1(t) = ! —(—4h — 11th)(h — th)*
YT 00 ’
9
() = 2h — 3th)(h — th)*
wo-1(t) = — 555 (= 3th)( )%
wor(t) = %fﬁ( 1+ 2t)(6t* — 38% + 13t + 19¢t* + 4),

__334 4 744 74
woo(t) = —55t°h" + ht+40th + 1007

Hocjie IpeobpasOBAHMTEL, Oy IHM
Ll e N S
u}_l,o(t)k_l(t) = 4(t 1) t (4 + 3t>, W07O(t)k0(t) =1-2t" 417,

1
wio(t)ky(t) = —1(—4 — 5t + 217 + 3t3)¢?
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h
wia (ki (t) = Z(_l —t 17+ 13)12,

wo11(t)k_1(t) = %(1 + 2 (=1 +1)%h, wo1(t)ko(t) = ht(1 — 262 4+ t4),

DTU NpPOU3BEEHUs AT (PPArMEHThl KYCOYHO 3aJIaHHBIX 0Oa3uc-
HBIX HENPEPBIBHO udDepeHImpyeMbIX CILIAHOB IIECTOr0 MOPSIIKA
aIIIPOKCUMAIIAN, HAIIPUMED,

Qo,0(t) = wo,0(t)ko(t), 0<t<h,

Qo’l(t) = wo,l(t)/;()(t), 0 < t < h.

Tenepb €CTECTBEHHBLIM 06pa30M IIpUXOaUM K HpI/I6.HI/I}K€HI/IIO cIuiam-
HaMM1 HepBOfI BBICOTHI CJIEAYIOIIEro BUIA:

(=3Bt + 1182 + 3t — 4)(1 + )%, —h <t <0,
Qoo(t) =1 —-22+¢4 0<t<h,
Tt =524+ 33 +1)(—2+1)%, h<t<2h,

Tht(4+ 2 +4t)(1+1)?, —h <t <0,
Qoa(t) = ht(1—2t2+t4), 0<t<h,
Tht(1+t2 —2t)(—2+1t)%, h<t<2h.

~ 9 ~ 3
t)ko(t) = —=—=h _11()k_1(t) = —=h
tlen[gﬁ]wo,l() o(t) gpl X w 11(t)k-1(t) Tk
~ 441 ~ 45
t)ki1(t) = ———=h tki(t) = —
tlen[gbﬁ] wl,l( )i (t) 4096 tfeﬂ[gﬁ] w0,1( k1 (1) 128’
(OFolt) =1 (OF-1(t) =
w = max w-_ _ = .
tfeﬂ[gﬁ] 0,1 0 , te[O,}%] 1,0 1 193

[IpuBenem rpadukn, UITIOCTPUPYIONNE KATECTBO MTPUOIUKEHUS
na nipumepe dbynxmmn u(z) = 1/(1+ 252%) na npomexytre [0, 1]. s
sToro Ha npomexytke [0, 1] mocrponm cerky yamos Xi, k= 0,...,n.
BosbMmeM KommaecTBo y35108B cetku 1 = 4, rorpa Xy = kh, rue h = 1/n.
Ipubnuxkenus @(x) OymaeM CTPOUTH B y3JaxX BCIOMOIATEIbHON CEeTKH,
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a) Qo o(t) 6) Q0,1(t)

Puc. 2: I'pacdukn bysknuit Qg o(t) 1 Qg 1(¢).

BBIOHpAsT ee Ha KAKJOM IIPOMEKYTKe X, CJIeLyIOMIM 00pasom: X ;=
kh + jhy, hy = h/10.

4. KosdduimeHThl nepexosa K 6a3uMCHBIM COJjaiiHaM Iiie-
CTOTO MOPSIKA AMIIIIPOKCUMAIINN BTOPOI BBICOTHI M HOCTPOeE-
HUE 3TUX CINIAWHOB. PaccMorpum Tenepb npubJinzKeHue B CJIeLyo-
eM BUJIe:

J+1
a(z) = Y (af(@)u(zr) + of (@) (2n) + ab(@)u” (zh)) wro(z)+
k=j—1
j+1
+ Y (B5(@)ulr) + BF () (xn) + 55 (2)u” (xh)) wi ().
k=j—1

Ipexacrapnss u(zy), u'(zy), u”(x) ¢ nomompo dopmynsr Teiinopa B
OKDECTHOCTH TOYKH T, MOJTydaeM
1
_ A
d(e) —u(@) = Y ul@)(Ush + Ush) + ' (@) (U + UL+
k=j—1

+U/I($)(Uf}k + UzB,k) + u”’(x)(Ué?k + Ui’fk) + Ulv(ff)(sz}k + Ufk)+
+u¥ (2) (UL, + USL) + Ry,
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a) dbyHKIMs U IpubIUKeHIe 6) IOrperHOCTh

Puc. 3: I'paduku bynrnmum, npubIMKeHUsT U TOTPENTHOCTH.

rme Ry — ocTtaTox,

Jj+1 j+1
U= Y af@wro(@) =1, U= Y Bi@)wra(@),
k=j—1 k=j—1

j+l1 s s—
U= 3 (O"é(x)(“;x) a0,

: N
it (s—1)!

s=1,...,5.
Pemtas cucremy ypasnennit Ué‘}k =0, Uf}k =0, U{}k =0, U;}k =0,
, ’ : . ,
U, =0, Ugi‘k = 0, momyuaem a)(x), B3 (2), od(x), 87 (x), od(2),

Wk .
BT (x). Hanee mopcrapnss o = jh + th, IPUXOIMM K BHIPAZKCHISIM

200 (—15t* — 14 6t5 + 10t3)

ko(t) = aj)(x) = —
ot) = 0(®) = — g3 Trom r st 1 51T 1 2)
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200 (=15t 4 6t* + 10)

sko(t) = BT (2) Wt (il

200 t(—8t3 + 3t* — 1 + 6t2)

ki(t) = o (z) = —
) =) = =5 m s s s 0 7 2)

200 (=7t + 3t + 4)

ska(t) =817 = ~ T s g

100 #2(=3t2 — 1+ 13 + 3t)

ko(t) = aj(a) = —
2(t) = () 9 h2 (=103 + 5t + 5t* + 2)’

100 #(=2t +1* +1)
9h2  (—5+31)

IIpu 3HavMEHUAX ITUX ApaMepOB MMOJIydaeM

ska(t) = B (2) =

w11 (t)sko(t) = (6% — 15t + 10)t3,

h(3t — 5)t5(3t* — 83 + 612 — 1)
(—10t3 + 5t + 5t* + 2) ’

wio(t)ky (t) =

wo.0(t)k1(t) = —ht(3t* — 83 + 6t2 — 1),
wio(t)ky(t) = 1/2(t* — 2t + 1)t*h?,

wo0(t)ka(t) = —%h2t2(t3 —3t% + 3t — 1),

wo.0(t)ko(t) = 15t* +1 — 6t — 10t

OTcrofa JIErKO HAXOJWM BBIPAXKEHUsI JJIsl JIBAXKJIbl HEIPEPBIBHO
JuddepeHIupyeMbix 0a3UCHBIX (DYHKIUN [IECTOTO MOPSIKA AITPOK-
cumarmn, Takux 9ro W, supp Wi, = [X;_1,X,4+1], ¢ = 0,1,2,3,
j=0,£1,£2 ... (puc. 4)

W oth + ih) — 15t + 1+ 6t5 + 1063, th+ jh e [(j — 1)h, jh],
POUITIR = 1504 41 — 65 — 1063, th+ jh € [jh, (j + DA,
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—ht(3t* + 83 + 6t2 — 1), th+ jh e |[(j —1)h,jh],

W;i1(th+jh) =
],1( J ) {—ht(3f4—8t3+6t2_1>7 th+]h€[]h>(j+1)h]7

L h22(t% + 3t2 + 3t + 1), th+ jh € [(j — 1)h, jh],

W, 2(th+jh) =
sa(thtih) {—; h2t2(t3 — 3t2 + 3t — 1), th+ jh € [jh, (j + 1)h].

a) Wl’o(t) 6) Wl,l(t) B) leg(t)
Puc. 4: Tpacdukn dbyukmuit Wi o(t), Wi 1(t) m Wi o(t).

3amedyanue. HerpyaHo BUAETH, ITO I IIOTPEITHOCTH TPHOJIT-
wenus cripaseymsa onenka |R| < Ch8||u®||, |Ry| = C1h8||u®, tre
C, C; — HEKOTOpble KOHCTAHTHI.

5. ITocTpoeHue Tpm>KAbl HenpepbiBHO mguddepeHnupye-
MBIX MIPUGJIMYKEHUI C TMOMOIIBIO CILJIAWHOB MIECTOrO IMOPSIKA
aNMmpoKCMAaI BTOPOI BBICOTHI

ITyere N — marypaabhoe unciao, N > 3. Ha npomexyTtke [a, b]
IIOCTPOUM CETKY YIIOPSJIOYEHHBIX Y3JIOB a4 = o < X1 < ... < TN <
TN+1 = b. Ilpennmonaraem, 9To B TOYKax T, 3a7aHbI 3HAYEHUSA (DYHK-
i f(z;).

Ha mpomexyTke [z, € +1]| npubnuxenue f+(t) masa dyukmun f(t)
B CllyJae NMPUMEHEHUs CIIAHOB IIEeCTOrO IMOPSIKA APOKCAMAITAN
BTOPO# BBICOTHI IMEET BUJT

frt) = F@j)Wio(t) + f(2jp)Wig1,0(t) + () Wi (6)+

(@)W1 (t) + [ (x)Wya(t) + [/ (2j00) Wi 2(t),  (5.1)
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riae

(zj41 —1)° (t — x;)? (zj —1)° (t — zj11)°

Wj,g(t) = 9 (27j+1 — xj)5 ) Wj+1,2(t) = 9 (xj _ l’j+1)5 )
(5.2)
e
Wipaa() = G0 2m) Oy —Am #30) g )

(zj41 — ;)P

(21— £)°(6 (z; — ) 43(xj — wjp1) (@5 — 1) + (25 — 2541)%)

Wiolty= (w1 — x5)°

9

(5.5)

(zj — t)3(6($j+1*t)2+3(xj+1*Ij)(xj+1*t)+(xj+1*xj)2)'

Wisr0(t)= (zj — xj11)°

(5.6)
Bamennm reneps f'(x;) ma Mj, f'(xj41) va M1, f"(z;) na Pj,
f"(x;41) Ha Pjyq. Takum o6pasom, npubnmxenne 6ynem 6path B BUIE

FHt) = Fla)Wio(t) + f(aje1)Wit1o(t) + MW, (6)+

+ M Wi (t) + PiWja(t) + PjaWji2(1), (5.7)

rie HemsBecTHBIe Koddbdurmentsl M;, M1, P;, Pj41 onpenensem
Jaee.

Hawm morpeGytorcst mpoussogusle or Beipazkenuit W o(t), W 1(t),
Wii1,0(t), Wit1,1(t), Wja(t), Wjt12(t) Tperbero u gerBeproro mo-
PSIIKOB B TOYKAX ;. Bblmuimem ux.

st W, o(t) u Wit 2(t) u3 (1.2) monysaem

9 36
Ml e 7 mip N 90
]’2( ]) (l'j+1 —l’j)g, ],2( ]) (xj+1 _xj)47
3 24
m )= — = " )= ——-—-
]+1,2( J) ($j+1 — l,j):s’ J+1,2( J) ($j+1 _ ;I:j)4
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Hoast W;ii(t) mw Wjg11(¢) u3 (1.3), (1.4) momyzaem
36 W) — 192
R N CON S B
24 168
(@j41 — ;) (j41 — 25)"

Hna W, o(t) u Wjipq0(¢) u3 (1.5), (1.6) momygaem
Js Jt+1,

Wii(z;) = -

;11,1(%’) = - 51,1,1(%) =

60 360
mipy = O gy 360
wolta) = = ey Moot =
60 360
Wil o)) = T i) =—

zj = xj41)* (zj —zjp1)*

Ha coceqnem mpomexyTke [x;_1,2;] npubmmkenne f~(t) s
dbyrkiuu f(t) B cirydae IpUMeHEHUs CIUIAMHOB LIECTOrO IOPSIAKA all-
IPOKCHMAIAN BTOPOi BBICOTBI MMEET BUJL

f=@) = flzj—0)Wj—1,0(t) + flz)Wio(t) + f(2j-1)Wj—11(t)+

+ (@)W (t) + [ (j-1)Wima,2(t) + [ ()W 2(1), (5.8)

rie

(w1 —1)° (t —x;)?
2(zj—1 —x5)°

xj—t)3(t —xj_1)?
Wi-12(t) = ( J2(32' —<txj1])5 ) » Wia(t) =

)

(5.9)
: (5.10)

Tj_1 — 3 —Tj)(Tj—1 —2Tj
le(t) = ( j—1 t) (t(xj _J)x(j_jl)5 4 +3t)7 (511>

W, O(tﬁ(wj —1)3(6(zj—1=1)*+3(xj—1 —x) (xj—1 —t) + (-1 —2;)%)
e (v —2j-1)° ’
(5.12)
P e 8% (6 (x5 = ) +3 (w5 —wj1) (&) =) + (& —2;1)*)
" (@j—1 —2;)°
(5.13)
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3ameHuM f/(.fj,l) Ha Mjfl, f/(il'j) Ha Mj7 f”("Ej,l) Ha ijl,
"(x;) Ha P;. PaccMOTpHM Ha 3TOM HPOMEXKYyTKe BMecTo (5.8) cile-
J J P p y
Jlytollee BbIpasKeHue:

f=@) = flzj—0)Wj—10(t) + fz;)Wo(t) + Mj—1Wj_11(t)+

+Mjo’1(t) +Pj,1Wj,172(t) +Pjo’2(t), (514)

rje neussectHble Koadpdunmenter M;, M;_1, P;, P;_1 onpenenum na-
Jiee.

Ham morpebyrorcst 3nadenus Ipou3BOgHEIX 0T W o(t), W;_1,0(¢),
W;a(t), Wi_1,1(t), Wja(t), Wj—1,2(t) Tperbero u weTBepTOro mOpsii-
KOB B TOUKE ;.

Host W1 2(t) m W 2(t) u3 (1.9) momygaem

3 2
_— W{/// €T — -
(zj —wj-1)3 i=1,2(75) (xj —xj-1)*

9 36
Y W () =
(zj —xj-1)? +1.2(3) (

zj — i)t
Hmsa W1 1(t) mw W;1(¢) m3 (1.10), (1.11) momyzaem

Wg{/im(xj) = -

Wis(x;) =

24 168
(2j —xj-0)?

36 192
. 3 Wil (2;) = - . 4
(zj — zj-1) (zj — zj-1)

Hs W1 0(t) mw Wjo(t) m3 (1.12), (1.13) momy1aem

W]{Z1,1(Ij) = -

Wit (z;) = =

60 360
w N w N
]—170(1"]) (xj _xjfl)g, j—l,O(x]) (xj _xj71)47
60 360
Wil (x;) = Wil (x;) =

(x; —2j-1)% (zj —xj-1)"

Bwibepem M; u P;, i =j—1,4,7 + 1, us ycimoBus
—~ () ":L(Oé)
f (.’ﬂ]):f (xj)7 a=3,4.
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Takum 06pa3oM, MPUXOIUM K CHCTEME JTUHEHHBIX aaredpandecKux
ypaBHEHUN

—6P + P> — 8My = G;
Pj_y — 6P, + Py +8M,;_y — 8Mj41 = G,
j=2.. N—1
Py_1— 6Py +8My_1 = Gn;
Pnyo+16Myi1 + TMyi2 = Gyt
Py + Pyoy + TM;_1 + 16M; + TM4 = G
J=N+2,... 2N —1;
Pon_1+ TMan_1 + 16Mon = Gan,

(5.15)

rJie IpaBble YaCcTH ypaBHeHuil (B ciiydae CETKH Y3JIOB C [TOCTOSIHHBIM
maroMm h = ;41 — &;) EMeIOT BUJ

G1 = —15(f(w0) — f(x2)) = Tf (xo)h — f"(20)*;

Gi = 15(f(zit1) — f(zi-1)),
1=2,...,N—1;

Gy = —15(f(zn-1) = flant1)) = Tf (@n )+ [ (@n 1) D

Gny1 = 20(f(21) — f(z0)) +20(f (1) — f(22))—

—8f"(zo)h — f"(z0)h?%;

Gitn1 = 20(f(wi) — f(xi-1)) +20(f (i) — f(2it1)),
i=1,...,N—2

Gon =20(f(zn) — f(zn-1)) +20(f(zn) — f(zN41))+

+8f (xnt1)h — f"(wn1)h.

B cayyae N = 3 marpuna cucremsl ypasuenuii (1.15) umeer Bug,

-6, 1, 0, 0, -8, 0
1, -6, 1, 8 0, -8
00 1, -6, 0, 8 0
0
1

., -1, 0, 16, 7, 0
.0, -1, 7, 16, 7
o0 1, 0, 0, 7, 16

Matpura () o9eBUIHBIM 00pa30M PACHIAIAETCS HA JeThIpe OJIOKA:
M = A B
~\c¢c D)
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riae

-6, 1, 0, 0, -8, 0
A=| 1, -6, 1, |, B=| 38 o0 -8 |,

0, 1, -6 0, 8 0

0, —1, 0, 16, 7, 0
c=|1 0 -1, |, D= 7 16, 7

0, 1, 0 0, 7, 16

3aMeTuM, 9TO MATPHIA CUCTEMBI ypaBHEHHUIl () MOXKeT OBITh IIPHU-

BeJIeHA K BULY
(A B
Ql - ( Cl D1 ) )

riae Al = D/S, D1 = —A, Cl = B/87 Bl =-C.
B ciygae N = 3 monydaeM

2, 7/8, 0, 0, 1, 0
Ar=1| 7/8, 2, 78, |, Bi=| -1, 0o, 1],

0, 7/8, 2 0, -1, 0

0, —1, 0, 6, —1, 0
ci=|(1 o -1, |, o= -1, 6 -1

0, 1, 0 0, -1, 6

Orcrofia HETPYAHO MOy IUTh, ITO
det(M;) = det(A;) det(D; — C1 AT By) # 0,

Tak Kak marpura D = ClAlel €CTh MATPUIA C JUATOHAJBLHBIM
peobJialaHeM, U, CJIe/I0BATEbHO, HE BBIPDOXK/ICHA. _

Pemus cucremy ypasuenuii (1.15), nosydaem npubiauxkenue f €
C*[a,b] B BUzE

f(t) = M; (wip1 — )2 (t — ) (wig1 — 2 — 3 (25 — 1)) .
(Tjg1 — ;)7

(i = 1) (t — wiy1) (2 — Tig1 — 3 (Tig1 — 1))
M.
+ i+1 ($¢+1 — fEi)S +
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(wip1 — ) (¢ — 2)? (i — 1) (t — xi41)°

2(2i41 — ;)® 2(x; — ®ip1)®
+f(xi)(x”1 — 1)%(6(x; — 1) + 3(ws — $i+15)($z' —t) 4 (zi — wi1)?) n
(Tig1 — xi)

i=t)?(6(@ig1 — 1) +3(@ig1 — 23) (wis —t i1 — )
+f(90i+1)(x L Clein =1 ((mxjixzil))(g +1 = 1) + (@ig1 — T) )

+PiyN + Piy1ynN
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PEOEPAT

Byposa U.I. O 6a3uUCHBIX CIJIAfHAX IIIECTOTO MOPSIIKA alnpOoK-
CUMAIUU PA3JIUIHON TJIaaKOCTH.

XOpoIIo U3BECTHBI MOJUHOMUAIbHBIE CILIARHBI MUHUMAJBHOTO Hedek-
ta (B-crutaiiner). OHM y9acTBYIOT B DEIIEHWH WHTEPIIOJIAIMOHHON 33191
Jlarpamrka. OGBIMHO IPUMEHSIETCSI CJIE LY IOIIMIA I0/IX0/] K IOCTPOEHMIO IJIaJI-
Koro npubsmkenusi. Perraem cucreMy ypaBHEHMIT C HCIIOIH30BAHIEM 3HAMeE-
HUI TpubJimKaeMoil (DYHKIIUU B y3JIaX CETKH, 3aT€M CTPOMM CILIaiiH MUHU-
MaJIBHOTO JTePeKTa.

[Ipu pemennu 3aa4u DpMuTa KpoMe 3HaAYeHUN (DYHKIUU B y3J1aX CET-
KM HCIIOJIb3YIOTCS] 3HAYEHUs] ITPOU3BOHBIX (DYHKIMM B y3J1aX CETKH. duc-
JIO TIPOU3BO/IHBIX, IIPUMEHSIEMBIX TIPU IIOCTPOEHUU MPUOJINKEHNS, HA3BIBAEM
BBICOTOI.

B mammoit paboTe noCTpOoeHbI PyHIAMEHTAIBHBIE TOJIMHOMHUAIbLHBIE TPU-
Kbl HENpepbIBHO auddepeHnupyemMble Oa3uCHbIE CIUIARHBI IIIECTOrO II0-
PsiJIKa ammpOKCUMAIIMK TTEPBOM BBICOTHI CO CBONCTBAME, AHAJIOTUIHBIMU -
crutadinam. OHE COCTOAT U3 JABYX OA3MCHBIX CILUIANHOB, HOCUTEIb KaXKJOTO
U3 KOTOPBIX 3aHUMAET TPU CETOYHBIX MHTEPBAJIA.

B psine ciygaeB gayis mocTpoeHusi mpubnKeHns: YI00HO HCIOIB30BATD
JIOKaJIbHbIE MHTEPIIOJISIMOHHbIE Ga3ucHble cruiaiabl. [IpenMyriecTBo sToro
[IO/IXO/[a COCTOUT B TOM, UTO PEIICHUE CTPOUTCS OTJECIHHO Ha KasKJOM CETOU-
HOM MHTEpBaJie U 06J1a/laeT CBOWCTBOM IVIAJIKOCTH OIIPEJIEJIEHHOIO MOPSIIKA,
Ha BCEM MPOMEXKYTKe MHTeposiiuu. [Ipubiimkenne CTpOUTHCS B BUIE CyM-
Mbl [IPOM3BEIECHUN 3HavYeHUi (QYHKIMU (M, BO3MOXKHO, €€ MPOU3BOJHBIX B
y3JIaX CeTKH) U MHTEPIOJISIIUOHHLIX OA3UCHBIX CILUIAHHOB. Pemenune cucreMm
YPABHEHUH TIPU 9TOM HE IIPEJIIOIaraeTCs.

B 3100t crarbe 1moydeHbl COOTHOIIEHUs MeXK 1y 6a3ucHbBIMU (DyHIaMEH-
TaJbHBIMI SPMUTOBBIMHU CILIAHAMY ¥ GA3MCHBIMU JIOKAJIBHBIMYU HHTEPITO-
JISIMUOHHBIMU SPMUTOBBIMU CIJIAHHAMMY IIIECTOTO TOPSIIKA ANIPOKCUMAIINU.
Haiinensl K03 pUIMEHTHI, ¢ TOMOIIBI0 KOTOPBIX MOYKHO JIEMKO MTOCTPOUTH
Ga3UCHBbIE WHTEPIOJISIIUOHHBIE CILIAMHBI [IECTOrO MOPSIKA AIIPOKCUMAIUN
[I€PBO# BBICOTHI UCXO/IsI M3 (DYHIAMEHTAIbHBIX SPMUTOBBIX OA3MCHBIX CILIA-
HOB IIIECTOTO MOPSIAKA HHTEPIOasIun. [lomydersr opMyIbl HOBBIX HHTEPIIO-
JISIMUOHHBIX GA3MCHBIX CIJIARHOB IIECTOrO IOPSJIKA AIIPOKCUMAIINU I1€PBOI
BbICOTHL. [l0Ka3ano, Kak MOYKHO IMOCTPOUTH IPHUOJINKEHNE [IIECTOIO OPSIIKA
ANMPOKCUMAIMY YETBEPTOM IJIaJKOCTU MPU IIPUMEHEHUU DA3UCHBIX CILIAli-
HOB IIIECTOTO TIOPSIJIKA AIMMTPOKCUMAIUN BTOPOIl BBHICOTHI.

[IpuBenens! rpadukn Bcex 6A3UCHBIX CILUIANHOB, MOy YEHHBIX B 9TON pa-
6ore u rpaduKu, WITIOCTPUPYIOIINE KAYECTBO IIPUOINKEHUS C UCIOJIb30Ba~
HIEM PaCcCMaTPUBAEMBIX CILIAIHOB.
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SUMMARY

Burova I.G. About basic splines of the sixth order of approxi-
mation of various smoothness.

The polynomial splines of the minimal defect (B-splines) are well-known.
They participate in the decision of the Lagrange interpolation problem. The
most known way of the construction of smooth approximation is following.
We solve the system of equations with using of values of approached function
in knots of a grid, then we build a spline of the minimal defect.

At the decision of Hermite problem together with values of function in
knots of a grid we also use values of derivatives of this function in knots
of a grid. The quantity of the derivatives that applied at construction of
approximation, we call the level of approximation.

In the this work three times continuously differentiated fundamental
polynomial basic splines of the sixth order of approximation are constructed.
They have the properties similar B-splines. There are two parts in basic
splines, the support of each of them occupies three net intervals.

In some cases for construction of approximation it is convenient to use
local interpolation basic splines. Advantage of this approach is that the deci-
sion build separately on everyone net interval with the certain order property
of smoothness on all interval of interpolation. Approximation to be under
construction is in the form of the sum of the products values of function
(and, probably, its derivatives in knots of a grid) and interpolating basic
splines. The decision of any system of the equations it is not supposed.

In this article parities are received between basic fundamental Hermite
splines and basic local interpolational Hermite splines of the sixth order
approximations. Factors by means of which it is possible to construct basic
splines are found. Interpolational splines of the sixth order of approximation
of the first level proceeding from fundamental Hermite basic splines of the
sixth order of interpolation. New formulas are received for interpolational
basic splines of the sixth order approximations of the first level. It is shown,
how it is possible to construct approximation of the sixth order with the
fourth smoothnesses by application of basic splines of the sixth order of
approximation of the second level.

Schedules of all basic splines received in this work and the quality of
numeric approximation with splines are represented.
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