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Annotatsiya: S(f,x) = S3(x, f, 4,,) funksiya interpolyatsion kubik
splayn funksiya deyiladi:

Har biri [x;,x;.1] (i = 0,n) oraligda S(f,x) € Hy(P);

S(f,x) € C?[a,b]

To rning x, (k = 0,n) tugunlariga S(f,x) = fitenglik o rinli;

S"(f,x) uchun S"(f,a) =S"(f,b) =0

chegaraviy shartlar bajariladi.

Kalit so‘zlar: splayn funksiyalar, lokal interpolyatsiyalash, local
splaynlar, interpolyatsiyon ko ‘phadlar, klassik interpolyatsiyalash.

Checking the continuity of spline functions at nodes

Abstract: S(f,x) = S5(x, f,4,) The function is called the interpolating
cubic spline function:

Each one[x;, x;+1] (i = 0,n) in between S(f,x) € H5(P);

S(f,x) € C?[a,b]

Of the net x;, (k = 0,n) to nodes S(f, xx) = frequality holds;

S"(f,x) for S$"(f,a)=S"(f,b) =0

Border conditions met.

Keywords: spline functions, local interpolation, local splines,
interpolation polynomials, classic interpolation.

Interpolyatsion kubik splaynlarni qurish

Jadval ko‘rinishida berilgan funksiyalarni splayn funksiyalar bilan
yaqinlashtirish. Interpolyatsion kubik splaynlarni qurish.

Ta’rif: Quyidagi to’rt shartni ganoatlantiruvchi ushbu
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S(f,x) = S3(x, f,4,) funksiya interpolyatsion kubik splayn funksiya
deyiladi:

Har biri [x;,x;41] (i = 0,n) oraligda S(f,x) € H3(P);

S(f,x) € C?[a,b]

To’rning x, (k = 0,n) tugunlariga S(f, xx) = fitenglik o’rinli;

S"(f,x) uchun S"(f,a) =S"(f,b) =0 (1)

chegaraviy shartlar bajariladi.

Bu to‘rt shartni qanoatlantiruvchi yagona S(f,x) splayn mavjudligini
ko‘rsatamiz. Buning uchun avval quyidagi yordamchi faktlarni keltiramiz.

Endi splaynni qurish bilan shug‘illanamiz, S(f, x) ning ikkinchi hosilasi
to‘rning har biri [x;_1, x;] oralig‘ida uzluksiz bo‘lganligi tufayli x;_; < x < x; da

ushbu tengsizlikni yoza olamiz:

X—Xi-1

S"(F1x) = My 5 4 M, 2 (4)

Bu yerda h; = x; — x;_, va M; = S"(f, x;) tenglikning har ikki tomonini

integrallab, quyidagiga ega bo’lamiz:

quy—llmx)+M9%fl+&hl+Bx$1 (5)

Bunda A; va B;integrallash doimiylari bo’lib, ular S(f,x;_1) = fi_1 va
S(f,x;) = f; shartlardan aniglanadi. (5) da x = x;_;, x = x; larni o’rniga qo’yib,

mos ravishda
h? h? . o e
M;_4 ?‘ + A; = fi_1 vaM; ?‘ + B; = f; larni hosil qilamiz. Bundan 4; va

B; larni topib (4) ga qo’ysak, natijada
x; — x)3 x—xi_1)°3
1( i ) + Mi( i 1) +
6h; 6h;

+(fiog M) 4 (- ) ©)

(xl —x)? (x—xi_ )2 fi—fi- Mi—M;_
S’ (f X) __Ml 1 2h; +Mi Zhil + h; - — 6 1hl+1 (7)

S(f,x) = M;_

larga ega bo’lamiz.

Oxirgi tenglik [x;, x;,1 ] oraliq uchun quyidagi ko’rinishga ega:
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(Xj41—%)? (x—x;)? i+1—fi  Miy1—M;
S'(f, x) = —M; i+1 + M, 7 firar=fi  Miq ip
2hiyq 2hiyq hit1 6

ir1 (B

Endi (7) da x ning x; ga chapdan va (8) da x ning x; ga o’ngdan

intilgandagi, ya’ni x4, X5, ..., X,_1 lar uchun hosilaning bir tomonlama limitlarini
hisoblaylik:
, hi o he fimfi
S'(x; — 0) = E‘Mi_1 +§1Mi +%

S'(x; +0) = =iy 4 22, I =TT

i+1
Ta’rifning ikkinchi shartiga ko’ra S'(f,x) va S"' (f, x) funksiyalar [a, b]
oraliqda uzluksiz.
S'(f,x) ning x,x,,...,X,_1 nuqtalarda uzluksizligidan foydalansak,

quyidagi tenglamaga ega bo’lamiz:

Riar hithiva pr | Riva e _ fira=fi  fizfiza
o Mima + 75— Mi+ =" Miyy = Rit1 h; ©)

Bu tenglamaning (1) chegaraviy shartdan kelib chigadigan

My=M,=0 (10)

Yuqorida tahlil qilib chiqgan formulalarimizdan foydalanga holda
interpolyatsion kubik splayn-funksiya qurishni mo’rib chigamiz. Bizga quyidagi
malum funksiya berilgan bo’lsin va uning tugun nuqtalardagi jadval qiymatlari
ham berilsin. Biz interpolyatsiya jarayonining ganchalik yaqinlashishi va
giymatlarning orasidagi fargni solishtirish magsadida umumiy ko’rinishi mavjud
bo’lgan interpolyatsiyalanayotgan funksiyani olamiz.

Biz M larni toppish uchun pragonka usulidan foydalanamiz

1'11 ) h ‘hi—l 1 g, = i+1 i i-1
a = — = c. =
1 6 ! 3 e 6 hl—-—l h1
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Yugqoridagi jadvaldan foydalangan holda (9) tenglamadagi nomalumlarni

aniqlab olamiz.

Bunda i=1,23
h; S
glMi—1 + %Mi + %Ml‘+1

M, +4*M; + M, :%(Yil_Z*Yi +VYia)
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M, +4*M, + M, =6%(y, -2y, +Y,)
4%M, + M, =6*(0—2*1+4)

4%M, + M, =12
i=2
M, +4*M, +M; =6%(y, -2y, + ;)
M, +4*M,+M, =6*(1—2*4+09)
M, +4*M, +M, =12
i=3
M, +4*M,+M, =6*(y, -2y, +Y,)
M, +4*M, =6*(4—2*9+16)
M, +4*M, =12
v, 12-M,
4*M,+M, =12 1 2
M, +4*M,+M, =12, = ,
M, +4*M, =12 |~ _12-M,
=
4
12_MZ+4*|\/|2+12_'V'2:12
14M, = 48— 24,
12
M, ==,
27
12
\ _12-M, 277 84-12_18
! 4 4 28 7’
12
y _12-M, 77 sa-12 18
: 4 4 28 7’
Nomalum koeffitsentlarni aniqlab oldik endi kubik splayn-funksiya
quramiz

Buning uchun biz:

. — )3 — A 3
S(f’x):Mi_1u+M M+

6h; Y6k
Ml'_lhiz Xi — X Mlhlz X — Xi—1
+<f"‘1_ 6 T fim—¢ h;

formulani i = 0, 1, 2, 3 ... lar uchun ko’phadlarni yozib chigamiz.

i = 0 holat uchun, bizga malumki h=1.
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- x)° X-%) X -X h?2 X=X h?
Ss(m(x):Mo(xl—)“V'( o), X [yo—*l\/loj+ (Y, M),

6h ° 6h  h 6 h 6
1 18 118, 3 4
== (x-0°- =+ (x-0)(1-=-2) ==x*+=x
6 (=0 I (=0 6 7) I 7
i=1
X, —X)° Xx-x%)° X, —X h? X— h’
S3(1)()():'\”1%""\/'2( 6hX1|) + Zhi y1_?M1]+TiX1(yz_?Mz)v
1 18 1 12 118 112
Z2-X)F =+ (x-D =4 2-0)-1-= = N (4-=.25)=
:>6( X)7+6(X)7+( X)- ( 67)+(X)( 67)
:;-(2—x)3+$(x—1)3+$(2—x)+§.(x—1)
i=2
(X, - x)* (x-x)° X -X h? X—X h?
S3(2)()()—M2 36-hi M3 6-hi2 3hi yz‘FMz hi 2( 3_€M3),
:»%-(3— y %+—-(x—2)3-§+(3—x)-(4—1-—2)+(x—2) o-1.5)-
:%-(3—x)3+§-(x—2)‘°’+?~(3—x)+@-(x—2)
i=3
(x,—x)° (x=%)° X,—X h’ X — X h’
83(3)(X):M3%-—hi+M4 6-hi3 + 4hi [ys_?Ma +h—i3(Y4_FM4)’
:%-(4—x)3-§+%-(x-3)3-0+(4—x)-(9—%-§)+(x—3)-(16—%-0):

:>$-(4—x)3+$-(4—x)+16-(x—2)

§x3+ﬂx,OSXS1
7 7

§-(2—x)3+E-(x—l)3+ﬂ-(2—x)+§-(x—1),1£ X<2
S, (X) = 7 7 7 7

3i

2 3 26 60

= B=-x)°+=-(x-2°+—-(3-X)+—-(x-2),2<x<3
7( ) 7( ) . (3-X) Z (x-2)

%-(4—x)3+$-(4—x)+16-(x—2),3£ x<4
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