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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

O kpoétepog  dvvatdc  @opéag  pog  (un
TeTpIUpéVNG) KuPikne spline amoteleitar and té€ooepa
Ol 00Y1KA VTOJOCTNNATA €VOG  OlOUEPLOUOV, €lval
onAadf g popeng [x;2, X;e].

Aroodeiln: ‘Eoto [X,, X.] O uikpoteEpog dvuvatdg
popéog piog (un teTpippévng) kvPikng spline Sy .
Eneidon ¢ amd avtd to dtdotnua, avty undeviletat
TaVTOTIKA KU” emedn S € C’[x, , Xu], Oa mpénel 1660 o1
TIHEC TS Cntovpevng spline ota onueia x, Kot X, 060
KOl Ol TIUEG TNC TPAOTNG KAl 0EVTEPNS TAPAYDYOV TNG VO,
unoeviCovtatl. ‘Eyovue Aowmov  yio  TIC  O01AQOPEG

TEPLTTOGELC:

1) To dtdotnua [X, , X,] amoteleitar and Eva
vodidoTnpa [X, , X1].

Qo Eémpeme va oyvel: S(xXx0)=0=S(x;) oAAd Kot

S " (x9)=0=S"(x1) , S”(X9)=0=S"(x;), ond6te N S Oa eiye

™ pnopon: S(x)=a(x- Xo)® (x- X1)3 Kot €€ pileg, apa Oev

Ba NTav KuPikd ToAvdvouo.

2)To dwdotnua [X, , X.] vo zepieiyxe 800
1000 KA VTOOLOGTHUOTO, VO TAV ONAAON TNS HOPPNG

[Xo ) X2] .
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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

o va eivar n {ntovpevn S kvPikd mTOALOVLUO
oto Otdotnua [x, , X1], AMOyo tov mpodnobiécemv mov
LVNULOVEVGAUE TTapATAV®D, Oo mTpémel va €xel TN HOpON :
Sipoa] (X)= a(x- xo)3 Koty vao eivor kvPiko
TOAVOVVLLO cto didotnua [x; ,
X,], Oa mpéner va
Exer M popon:
Sipie ()= B(x- x2)°

Xo X1 X2 DIEWI D € UL Xg, X2]
Oa TCpéTCSl S|[x0,x1](X1): S|[x1,x2](X1)|:|
g (=% (1)

a(x1- Xo)* = B(X1- X2)’ [] o =

Eniong Oa mpémer  1imS " jp ) (X)=lim G x(X)
xO x4 x X1

Anhadn 3a(xi- X0)*=3B(xi- x2)* O 4 _ B(Xl_—xz)2 (2)

(X1- Xp)’
Ene1dn xoxx, o1 oyéoerg (1) xat (2) dev givat
vevikad ocvuPipactéc ondte dev vdpyel n {ntovuevn (Un

teTplupnévn) xkvPikn spline.

Ot (1) xar (2) ovvaAinBedovv yia a=P=0, 10TE

OUMC £XYOVLE TETPLUUEVT] TTEPITTOOT).

I".ITavémoviog Iovviog 2001 ceAida - 4 -



Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

3) To didotnua [X, , X.] va mepieixe tpia
O1L0O0Y KA VTOOLOGTHUOTO, VO TAV ONAAON TNS HOPPNG

[XO ’ X3]'
I''o 1t0Vg AOYOLG TOL  OVAQPEPAUE  GTNV
TPONYOVUEVT TEPITTOON GTOL OKpaio

VTOdlAGTANATO [X, ,
x1] wor [x2, x3], M

Cntovuevn spline

X, X1 &) X3 Oa €yel avtictolya

TIG LOPPEG: Sjxo,x](X)= a(X- xo)3 KOt Sy, x](X)=P(x- x3)3.
‘Ecto 6011 1 popen ¢ ot0 €VOLAUEGO dlAcTNUO
[x1,X2], €ivorln: S|[x1,xz](X):YX3+6X2+8X+C.
Eneidn S€eC?[Xx,,x3] mpémer va &yovpe Opain

netafacn ota onueio x; kot Xp. IIpémer dniadn

S|[x0,x1](X1): S|[x1,x2](X1) KOl S|[x2’x3](X2): S|[x1’x2](X2) 61])»&81;[

a(x1- X0)"= Y(x1) H8(x) Hex i) 5
B(x2- X3)°= ¥(x2) +8(x2)+exo+( }
akopa 0o mpémer  HmS T x(X)= 111““;? i, (X)
xO % X

kafdc emione kot 1imS " jpe x)(X)= 1U““§ i, (X)
xO % X

SnAadn: 3a(xi- Xo) = 3y(x1) +28x+¢ (4)
3B(x2- X3)°= 3Y(X2)2+25X2+5}
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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

Ene1on xox;Ox,0x3, ot (3) wor (4)
cvvainBebovv poévo oOtav  a=P=y=0=e=(=0 «m
EMOUEVMOC OVTE OGE OLTN TNV TEPITTOGN VLAAPYEL WUN

teTpupnévn kvfikn spline.

4)To dbdotnuoa [Xe,X,] vo mepiéyel técoepa
O1000Y1KA VTOOLOGTNHATA VA €ival dNAAdN TNG LOPPNG
[X0,X4] (ot veviky mepimtoon eivor g  HOPONAC
[Xj>Xj+2])-

Xmmv  mepimtoon ovty  elvar dvvatov  va
npocodlopicovpe 16 mapapétpovg amd 15 eLiomoelc mov
TPOKVTTOLY Ao TIC ovvOnkec mapeuPoing otovg koéuPovg
Xj, 0= 1 £ 4 x0Bog kol T1g cvvONKeS cvvéyelag ™e S Kat
™MC S” 6T0VC €6MTEPIKOVS KOUPoLE X;, 0 1 £ 3 ko dvo
EMTAEOV  OLVOPLOKEC OLVONKEC GTOLC GLVOPLOKOVS
KOuPovg X Kol Xy.

XTN YEVIKN MEPIMTMOON UETE TOV TPOGOLOPIGUO TOV
16 mapauétpov and 116 15 e£16m®GES OV TPOKVTTOVY OO
I ovvOnkeg mapepPoinc otovg xO6UPovg x;, 0 1 £ n
KaOm¢ kol 11 ovvOnKec cvvéyelag ™ S Kol TS S”6TOVG
EC0MTEPIKOVS KOUPove x;, 0< 1 < n-1 ko 000 emmAEoV
ocvvoplakég ovvOnKkec GTOLE GLVOPLOKOVE KOUPoVS Xp=a
KOl Xp,=b, KOTOANYOVUE GTOV VTOAOYIGUO HLOG UM
TETPLUUEVNG  TUNUOTIKE  KLPIKNG  oLvApTNoNG  TOVL
C*[a,b] (0=xg,x,=b) n omoio pndeviletar TOVTOTIKA
EEm amd to dtdoTnua [Xn , X]. (Ola to octobepd
moAlamAdcltd ¢ Oa  €yovv Tmpoavdg TIG 101&C

1010TNTEC.)
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XNV mePImT®oN OpolOpoOp@Ov dlopueplopnov A:=
a= Xo < x; < ... <x,=b 1ov [a,b] pe Pua h=(b-a)/n, o1
(un tetpupéveg) kvPikég spline pe 1o pikpdtTEPO dvvatd
eopéa ovoudlovtal B-splines.

't opo1opop@o Aowmdv drapepiopnd Ap pe h=x11-x;

B-spline s; pe xévipo X; (2<j<n-2,) divetar amd TOV

TOTO:
[ (X_Xj-2)3 s Xj.zs X < Xi-1
6h’
L _ _(ﬁ(,l.)z_ _ gX'Xj)3 , Xj-1 <X< X
3 h? 2h’
S; (X): < 1 + X=X+ (Xi+1‘X)2 B (X]'+1'X)3’ Xj <Xx< Xi+1
6 2h 2h? 2h?
( Xj+2'X)3 , Xin S X < Xjio
6h’
. 0, X € [X2, X;2]

Xj2 X X; Xjh Xje2
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* O1 ovvaptioelg {¢;}, -1<jsn+l, o1 omoieg
opifovtal amd T1¢ oyYécels, O; := si|[a,b] := mepropiopndc
¢ s; oto [a,b], amotelovv Bdon tov yopov S3(Ay) TV
KvBikov splines ®w¢ mpog Tov OpOLOHOPPO OLOUEPIGUO
A= a= xg < X1 < ... < X,=b tov [a,b] pe Pua h=(b-
a)/n, 6mov s; eivar n B-spline pe xévtpo x; (2<)<n-2,)

OV OlveTOLl Otd TOV TOTO:

ro XX’ X2 < X € X
- 6h’
2 (xx)  (xx)’ X< X S X,
3 h? 2h’
< Lo XX+ XwX) XweX), XS X S X
si(x)= 6 2h 2h? 2h’
(Xj+2'X)3 , Xj+1SXSXj+2
- 6oh’
. 0, X €/[Xp2, Xj2]
Amodeién:
Oewpovpe Tovg emmAiéov kOuPovg x_;=a-h kot x,+;=b+h,
Kot opiCovpe t1c n+3 GVVAPTNGELS @.1, Po, Plyeery Pn-,
Qn, Pn+1 OTO TIC OYéoelS, O; := si|[a,b] := mepropiopndg

¢ s; oto [a,b],.
Ot ocvvaptNoels ®.1, ©®o, Plrevvs Pn-ls Pny Pn+is
eivar ypopuikd aveEdptnrteg yrati vyia C;,

j=-1,...,n+1 €yovpue:
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n+1 n+1
2 Co=-00 X Co(x)=0k=1,.,n+l
j=-1 j=-1

g c, O (X))t Co Py (X))t € P i(X)T...TC, Ou(Xi )T Crsy (Pn+1(XK)=Oa k=-1 y.oeo 1 (1)

Anhaodn aviikafiotOvToc d10doyIKA TIC TIUEG X1,
X0s++5Xn,Xn+1,  0TNV (1) maipvooue 10 TOPAKAT®
OUOYEVEG YpaUUIKO cvotnua (n+3) x (n+3):

[C-1 OuX )T CoPo (X-)T € Py(X )t ... FC, QX)) Coy (Pn+1(x—1)=0
C.i Q. (Xo)t Co Py (Xo)T €1 Pi(Xo)t voo HCL QX)) Cont (Pn+1(X0):O

Co P(X)T Co Py (X)) C QX )T ... +C, Pu(X))F Cpy @ii(x,)=0

Cot O (%) Co P (X)) €1 O1(Xp) e o FC, QX))+ Cot Pt(X,-)=0
Co QLX)+ Co Py (X)) C QX))+ .. F+C, Ou(X,) + Cot Pri(X,) =0

C.i QuXns)t Co Po XKni )T €1 Pi(Xii1) +o v TC, QoK) T Cn+1(~pn+l(xn+l):0

AvtikafiotoOvioag o©to oOoTNUA, TIC TIUEC  TOV

CLUVAPTNOCED®V O.1,00,...,Pn,Pn+1 OTO OMNUELIN X_q,

XO, e ,Xn,Xn+1 SXODMS:

( 2 L
3 C_1+ 6 CO =O
1 2 1
5 C,t 5 Ct s G =0
1 2 1
s Ct s CFt s G =0
17 ....... L ...... 17 .....
¢ Chnts Coyt s C, =0
1 2 1
Tcn—1+TCn+ Tcnﬂ O
1 2
& Tcn—’— 37Cn+1 O
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To opoyevég avtd cvoTnUe YPAEETAL VTTO LOPON

mwvakov: A C =0, oOmov:

> 2000..00000 41000..00000
L2 00..00000 14100..00000
0+, 0.00000 01410..00000
A= | =< =
00 000..0, >0 00000..01410
00 000 00737; 00000..00141
00 000..000 , + 00000..00014

A, B tpt-drayoviol wivakec (n+3)x(n+3),

C 0
Co 0
C1 0
C = (n+3)x1 mivakag xar O=| 7
Cn-1 0
Cn 0
Cn+1 0

o undevikd¢ mivakog (n+3)x1.
Encidf A =- B Qo givor detA = (jj)n+3 “detB (1) .

6

Axopa, octov mivaka B=[Bi;] pe 1,j=1,...,n+3
noAlanroacidlovtac tnv 1" otAAn pe % (="5,)
Kat mpoocBétoviagc oTn  devTEPN GTNAN KOl

emavoalaupfdvovrtag ™ dradikacia aVTN

1
nolhamAacidloviac TNV K GTINAN UE T KO
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npocBétovtac otnv k+1 otqAn (yra «k=2,...,n+2)
TpoKOTTEL 0 TPLYOVIKOG mivakag B'=[Bj;] pe dwayovia

4 4 4 1 4 1
otolyeia B 11=4, B 2=, T4, B 3Ty T

B (et yer1y™ 'b1kk+4"“’ B m3m3= s 4.

Amd tov TpOTO ToV Tpofkvye o mivaxag B'=[B;]
(1,J=1,...,n+3) éyovpe 011 detB =detB" (2) .

I'ta ta diayovia oroyyeia tov mivaka B'=[p;]

toyver: 3<B’ nmd4, m=1,2,... .n+3.

[Ipdypoartt:
P; (yio m=1): 3<p’; 04 O 3<404 mov woyvet
P, (Y10 m=x): 3<B’ 4 (3) éotm OT1 16yDeL.

Pii1 (yio m=k+1): 3<B’(cr1)aery)d4 Bo dei&m 6Tt 1oydet:

1
byk

1
(3) O %Dbfkk<% L] -%<-
1
byk

O-: O

3<- A< +40- 1 +404 O 3<B’ (pyeer) 4

Enouévmc n oyxéon 3< B nmd4, 1oydel yio k4Be m 6mov
m=1,2,...,n+3 ko1 Oa £yovpue:

3<p 04

3<B 04

3<B’530 4

3<B’ m3mznl4

Kol UE TOAAATANCLIOGUO KaTd WEAN elvat:

3 4 . 4 . 4 . . 4 3
30 < B 1 B By e B ey O 4
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Kat emopéveg yro tov mivaka B'=[B";;] eivar:
33 dotB - []4™3
kot amd ™V (2) O éyovpe 3" P<detBO4™
on6TE ()3 3mB ) geBO( )™ 4
Kkat teMkd and v (1) TpoxdmTel OT1 (%)n+‘7’<detA|:|(§)n+3

Apa eivar detA O, kot emouéveog TO OUOYEVEG
cvotnua A C=0 &el povadikn Avon TN UNOEVIKN
onradn C;=0, yio xa0e j pe j= -1,...,n+1.

EminAéov eneidn ¢; € S3(A) [JdnAadn ot n+3
ypopuuka aveEaptnteg ovvaptnoelc {o;}, -1<jsn+l1
AVNKOLV KOl GTO d1aVUGHATIKO Y®po S3(A) mov €yet
otdotaon (n+3)[] OBa eivar yio xkabe t € S3(An) (omdte
kot t € S3(A)) @1, G0, P15 s Pnls Pny Pnirt YPOUUIKE
eCaptnuéveg. Emopévog Ba vrapyovv ctabepéc C;,

n+1

1=-1,...,n+10y1 OAec unodév ®ote va §yovue t = 2 Ci ¢

i=-1

O1r  ovvaptnoelg  Aowmodv {o;}, -15)<n+1
amoteA0VV Bacn tov yopov S3(Ay) Tov kuPikov splines

MG TPOC TOV OUOLOHOPPO OLAUEPIGUO Ay
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T kneld OBswpniote 1 ovvaptnon f,
f(x)Ocos(knx), x€[0,1], kot tOV  OHOLOUOPPO
dtapepiopnd tov [0,1], mov opiletar amd Ta onpueia
x;ih, i=0,1,2,...,n, h=1/n.

a)'Eotw Oell, to molvovopo mopepfoAinc Lagrange
m¢ f vy to onueio X;. YmoAoyiote éva Avo

QpayHo Tov HEYIGTOV ATOAVTOV GCPAAUATOG

OO0 ™= |fx)- O]

0Ex£1

ocLVVOPTNGEL TOV K Kol n Kol Ol0TVTMOTE GYEoN
MOV TPENMEL vo. TANPOUV Ta Kk kol n, €161 ®OTE

o 0 xabock [ xorn 0O

b)Ect® s mn ypaupikn spline oto [0,1] mov
nopepPaiietor  otig TwéG ¢ f  ota X,
YrnoAloyicte €va Aaveo  @pdyno Ttov peYioTOVL

ATOAVTOV GQAALATOC

U0 ™= | fx) - s

0O£x£1

cuVapTNGEL TOV Kk Kol n Kol dlOTVTOGCTE OYEOM

Tov TWPEMEL va TWANPOovV 1o k Kar n, €10t

ovote Ly O xabock O xorn [I.
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Avon:
['a to a)
Eneidn n f(x)Ucos(knx), x€[0,1], éxer mapoaydyovg
éoc v n+l taEn (FeC"'[0,1]), kU emewdf o
OO UEPLOUOC 0V S0 TALATOC [0,1] givat
OUOLOHOPPOC, COUPMOVO LLE TNV
0f -o.00< . L 1os™P05 )

Ba 1oyvet:

OEmilef(X)_D(X)DS vl O£mi>;1|:|f(n+1)(x)|:| (2)

km™! sin(knx), n=2x

f(n+1)(x)| = reld
(km)"™! cos(knx), n=21+1

OUOG |

Kkat oe kGBe mepintoon: oonp Jf " gl = k)™
‘Etor Aowmov and t (2) éxovpe: ol ehe Of -

D(X)D <

LF k. .1

Apa éva aveo @pdypo tov UeYiGTOL ATOAVTOL
cpailpatog [Inp ovvaptioer tov k kot n givar 1

TOGOTNTA :

8 B L4 N0
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+1
['o va telver n mocdtte ;i I GTO UNOEV

koo k [ xarn O 0o wpémer n>kn.

I'ta To b)

Enedfy |£7(x)=(kn)? cos(knx), to @pdypa yia

T0 LEYLGTO amOAVTO cpAaipa Ba elvatl:

max h*  max ”
AN 0f x£ 1|:|f(x)—s(x)|:|5? 0f x£ 1‘f (x)|:
[
L vl

Apa éva aveo @pdypo tov UeYicTOL AMOAVTOL
cpailpatog Ll ovvaptioer tov k kot n egivalr 1

TOGOTNTA:

= ° L)

4 /4 1 k /4 I4
I'ta vo teiver 1 mocdtnTOl \-?I 010 UNodév xkabmg

k Oxon O 0anpéner nOk2
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% Alvetalr n cvvaptnon

0, O<x<,
f(x)El{

(x-1)*,  1<x<2.
a) [Ipooceyyiote v f oto dtdotnuo [0,2] pe upio

TUNUOATIKA TOAVOVUUIKTY ovvapTnon O e Lopeng

0, 0<x<1,
01 (x) 5 3
a + B(x-1) + y(x-1)"+ d(x-1) 1<x<2.

IIpocoiopiote 1o a,B,y,0, vmoOBétovtag 0Tl
O0eC![0,2] xar ot O (@)Of), O ©OF (0,
omOsfm, o@Ofe), o’@0f @.

b) Xvunintel n cvvaptnon O pe v mapeuPfdirovca
kvBikn spline s ¢ f ota onueia {0,1,2} pe
cvvoplakéc cvvOnkee s (0L f (0), s @ Lf (2);

Avon:  Emeidn 0€C'[0,2], n ovvéptnon O Ba eivar

imP N Bl P 1

ovveyng oto onueio 1 omote: O x®1

OANG: ey | ¥ PR
apa : a=0
Eivou O )0 B+2yx-2y+38x°-68x+38
KOl ETOUEVEC O’ (10O B+2y-2y+38%-65+38 = B
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Amo v GAAn peptd O (1) 0
kot enedn O€C'[0,2] éneton 6Tt O 1Hd O’

bpa: =0

Axopn OO a + B(2-1) + y(2-1)*+ §(2-1)°’=y+5

Kot fo)=(2-1)*=1  omnbrte y+8=1 (1)
Mo 1<x<2 sivar FeoO (x-1)*= x*-4x>+6 x*-4 x+1
Omnodte f o0 4x3-12 x*+12 x-4

emopévoc  F ()= 42°-122°+12 2-4=4
Emionc ywo 1< x € 2 givmt O ()= 2yx-2y+38x*-
60x+30
KOl ETOUEVEG O’ (2)=2y2-2y+382°-682+38
—4y-2y+125-126+38
=2vy+30
Ano 0O ()0 f 2) éyxovpe 2y+386 =4 (2)

(1) } ] y+o =1 = -2y-28="-2 %tL (2)
2y+36=4 2y+36=4
y+é =1 = y+2=1 0 v=-1
0=2 0=2 0=2
Apa a=0, B=0, vy=-1 kot d6=2 o1 TIUEC TOV

TAPOUETPOV.

‘Etotn {ntovuevn toAvwvopikn covaptnon O givol n:
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NS 0, 0<x<1,
OS2+ 2(x-1)° ,  1<x<2.

N 0AMOG:

0, 0<x<1,
O (x)d s
3x”-7x"+ 8x-3, I<x<2.

['a 1o epodTnua b) mapatnpovue OtL:

H moAvovouikny cvvdptnon O tkavomolel T1¢ 101€¢
ocvvoplakéG ocvvOnkeg pe v moapeuPaiiovca KLPiky
spline s tng f aAid O€EC'[0,2] kot OT®MG SLATIGTOVOLE
oev €yel ovveyn o0evtepn mapdywyo oto onueio 1
yioTi:
yiol 0<x<1 O "xdo owdte O "(1HJO
evd vy 1< x <2 O 'x012x-14 ormdte O "ahHd12-

14=-2 dnhadn O "1 OO (1.

Apa M moAvwovoulkny cvvaptnon O dev GVUTITTEL
ue v moapepPaiiovca kvPikny spline s g f orta

onueia {0,1,2}.
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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

% Eotw feC’[a,b] kot s n mapepufdirovoa kvpiky
spline mov mapeuParretar otig Tipnég ¢ f oto onueia
Xi €vOg Otapepiopoy a= Xg < x; < ... < X,=b 10V [a,b]
KOl TOVL  Kavomolel T  ovvoplakés  ouvONKeG
s (x0)=F"(x0), s (Xn)=F"(X4). Agi&te 011

KOl GOUTEPAVETE OTL

UL Ll 2 | IELN

Amooeién:
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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

Eme1dn ot cuvaptioelg f ', S' kot S " eivar cuveyeic Exovpe:

AALG Kol To O0gvteEPO dBpolcua eivar undév pia kol m

S, Heivat ot00epn agov s€l 3(s,” Bl=C,) xau:

W L\ BRUBRLY

Eivar:

(f"_ S//)2: f"2_2 f/rS//+S//2

” 4

st = (f"-s")2+2f"s 28"+ 572

O F72=(f"-s")y"+2f

O F2=(f"-s"Y+2(f~s")s +s "

Apa :

ot GiHHHO H
LAY BL L MR\
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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

% Boto f(x)Ox’+x*, {-2,-1,0,1,2}évac drapepiopdc
Tov Odltactiuatoc [-2,2]. Ilpoocdiopicte, 7yia TOV
OlaUEPIGUO avTOV, TN eLGOIKN KLPikn spline, 1 omoia

nopepParietol otnv f ota onueia -2,-1,0,1,2.

Avon:
I'vopilovpue Ot
R 3 L Yi
S(X)= ¢ [Si(XXi)™= s (X-x)7[H( 7 -85 4 )(X- Xi)

i- . h
(sl (e xelxnxl (D)

" " 1] 6 R
Katr Si-1+4 Si+Si+1:ﬁ (Yi-1-2 Vi+VYis1),i=1,...,n-1 (2)

Eropuévog yio v (ntoduevn o@uoikn kupikn
spline Ba €yovpe Aoywm tm¢ (1) vyio ta técoepa

VOO0 T LLOTOL:

Mo xel -2, -1] S(x) = é [s”(-1) (x(2))-8"(:2) (x-(-1))’ ]+

f 121
-s”(-1) - )(X 2)-C | =872 )(X (-1)),

f W1
_|_(

M xe[ 1,01 s, [7(0) (1)1 (-0) J+

f Al 1
Hop -s70) ) (&

1 1
S 5 )(x-0).
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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

M xe[0, 1] G0 = ¢ [s(1) (x-0-s7(0) (x-1)° I+

f A 1 f @l 1
;D) E0-C 7 -s70) ) (x-1)),

_|_(

kot yio xe[ 1, 2] s(x) = é [s”(2) (x-1)*-s"(1) (X-2)3 I+

f BRI 1 f L 1
Hop Q) D -s() ¢ ) (x-2).

omov ta s”(-2), s”(-1), s”(0), s”(1) xor s”(2)

1KOVOTTOL0VV cVpHeova pe v (2), 116 6Y€0ELG:

6
s”(-2)+4s”(-D)+s"(0)= 5 [f(-2) 2 £(-1)+ £(0)])

6
s(-DF4s"O)+s7(D) = 5 (-1 -2 f£(0) ()] O

e

6
s”(0)+4s”(1)+s”(2) = 1 [£(0) 2 £(1) + f(Z)L
Enedn:

£(-2) = (-2)°+(-2)*=-32+16=-16

F-1) = C1’+(-1)'=-1+1=0

£(0) = 0°+0*=0

(1) =1"+1"=2
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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

£(2) = 2°+2%=32+16=48,

To cvotnua (3) yphoetat:

s”(-2)+4s”(-1)+ s”(0) =-96

s7(-1) +4 s7(0) + s”(1) _ 1

s”(0)+4s”(l)+s”"(2)= 264
Oupwg emedn mpokeltor yio ™ @voikn KvPikn spline

etvar s”(-2) = 0 =s”(2) ko1 €161 T0 COGTNUO YPAPETOL:

N

457(-1)+ s7(0) - 96

s”(-1) +4s7(0)+ s”(1) =12

s”(0)+4s”(l) = 264

J

0étw: s”(-1)=a, s”(0)=B, s”(l)=y ko1 10 oVOTNUO

ypboetor: 4 o+ B =-96 )
atdp+ vy =12 » (4)
B+4y = 264 )
Eyovpue
4 1 0 96 1 0
D= |1 4 1 |=56, D,= |+t12 4 1 |=-1224
0 1 4 264 1 0
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Epyocia otnv

.................................................. APIOMHTIKH ANAAYXH
4 -96 0 4 1 -96
Dg=|1 +12 1 |=-480 xor D,=|1 4 +12 |=3816
0 264 4 0 1 264

O Dy 1224 _-153
TTOTE o= D = 56 7
B—Db— - 480 _ - 60
D 56 7
Dy 3816 _ 477
Y p 7 56 7
, - 153 - 60 477
Enoupévmg: s”(-1)= 5 s”(0)= — , s (1)= —

‘Etot yio tov dropepiopnd avtd Ba £xovue:

['a xe[ -2, -1]

1
s(x) = [

53 ; ; 531
2 ST AN FOC ) ) EA2)

60, L)1) = o [0h) (2] +H16(x),

['a xe[ -1, 0]
1 - 60 , - 153 X -60 1

s®= [ DY -( )07 H0-C57 ) ) x(-1)-
-153 1 1 N

-(0-( )%)(x—0)=- 12 [20(x+3)7-51x7-20(x+1)+51x],
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Epyocion OTnv. ..o APIGMHTIKH ANAAYZH

['a xe[ 0, 1]

- 60 ; 477 1
5 )G 1H@- 5 ) (-0)-

1477 ;
s =[5 x0)0-(
6

0 1 1
0-( ) )x-D= 7, [159%°+20(x-1)*-131x-20(x-1)]

Kot yia xe[ 1, 2]
1 s 471 1 477 1
s(x) = “ [0.(x-1) = (x-2) ]+48-0. ° ) (x-1)—(2- R %)(X—Z)

—- 114 [159(x-2)*-672(x-1)-131(x-2)]

Apa o TOWOC NG QUOIKNG KLPKNG spline, n
omoio mwapeuPaiietor otnv f ota onueia -2,-1,0,1,2 Ba

glvat:

.

b [51(x+2)>-51(x+2)-224(x+1)], yio xe[-2,-1]

. 4[-20(x+3)3+51x3+20(x+1)-51x], yio xe[-1, 0]

S(x)=<

L [159x°+20(x-1)*-131x-20(x-1)], yia xe[ 0, 1]

X1

\ 14

[159(x-2)’-672(x-1)-131(x-2)], yia xe[ 1, 2]
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