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3n Epyaoctnpiaxy ‘Aoxnon
Y& ot TNV gpyaoTnplaky doknon Ba yperaotel va xpnouomolfoste k&moleg ouvaptiosig tou MAT-
LAB, yia Tic omoiec akoldouBeil ot oOvtoun Teptypop.

e Y10 MATLAB éva molvdvupo p € P, mapiotdvetan we éva Stdvuopa pfkoue n + 1 mov mepLé-
XEL TOUC GUVTEAEGTEC TOU ToAuwVipou we e€fc: H mpdtn ouvictd®oa tou Siaviopatog Sivel to

ouvteAeo T Tou peytotofdBuiov dpov ko 1 TeAsvtaio To otaBepd dpo. Aniadv, av,
p(x) = pra” + poa™ ™t L+ pu + Pasa,s

oto MATLAB éxoupe: p=[p(1) p(2) ... p(n+1)].

Mo tov uoloylopd Tng TS Tou ToAvwVioL ot éva 1 TteplocdTepa onueior to MATLAB ypnot-

poTolel To oxfue tov Horner, 8nA. ypnoiupotolel Ty akd6Aovdn avamopdoToon Tou TOAVWVILOU

p(r) = ( . ((pla: +p2) +p3)x + - +pn):c + P,

(ko oL TtopevBéoelg vohoyifovton amd péoa mpog T £&w.) Lto MATLAB 1 péBoSog autn vio-
Toleita pe TN ovvdptnon polyval. .x. ov BéAete va voloyioete TNV TIUH TOV TTOAVWVIUOL

p(z) = 222 — 32 + 1 ot onuelo © = 0,1,2,3,4 apkel va ypddete oto MATLAB T akdhoubeg

EVTOAEC:
»p = [2 -3 1]
»x = 0:4

»y = polyval(p,x)

e ‘Eotw 6t pag Stvovtow m Ledyn Sedopévav {(z;, y;) 1, 6o ta onuela z; evon Siacpopetikd avd
80o. Xto MATLAB 1 ouvéptnon polyfit (obvtadn: p = polyfit(x,y,n)) kével tpooopuoyi
twv dedopévwv o poe koA, vroloyilovtog (pe tnv évvola Twv eAaxioTwy TETpAYOVWY) TO
ToAuGVLLO Babloy 1 Tov ehaxlototolel TRV ToodTnTa: St (p(x;) — vi)?. Autéd eivou éva Bépa
Tov dev avantiiape otn Bewpia. Av dpwe xpnouotmorioouue Ty polyfit yie n = m — 1, téte
pog eTLOTPEPEL TOVG ouvTeEAeoTéC Tou (Hovadikol) Toluwvipou Pabuod (to moAd) m — 1, mov
opeuBdANeTon ot Tiég y; ot onpeio x;, 1 =1,...,m. Tl.x. av Béhoupe vor utoloyicoupe kol
v oxedldoovpe to povaldikd moluidvupo TapeBoric Babuod 2, tou mapepuBaAieTon 0TI TULEG

¢ owdptnone f(z) = 1/x ot onueia x = 2,2.5,4, ypd@ouvpe TIc eVTONEC:

»x = [2 2.5 4]
»y = 1./x
»p = polyfit(x,y,2) (« Tmodoyiouds tov moA. mapeuBoAns Babuol 2)

»xx = linspace(2,4,41); (+— KaBopiouds 41 1oaneydvtev onueiev oto Sidotnua [2,4])
»yy = 1./xx;

»z = polyval(p,xx); (« Tmodoyioudés Tev Tiudv Touv MOA. mapeuPBoArs ota onueia Tx.)
»plot(x,y,’0’ ,xX,yy,%xx,z,’r’)

»legend(’interpolation points’,’1/x’,’interpolant’)



o Y10 pabnua eidope ét av éxovpe m Ledyn {(zi,yi)}i,, 6mov ta onpeio x; eival dloupopetikd
avd 8o, téte kuBik1 spline mopeuBoAfc s eival ot ouvdptnomn pe tic akdoubeg BLdTNTEC:
o) s € C?zy, ),
B) 1 s eivor kuPLkd TOAvDVLpO oE kK&Be vodldoTtnua [x;, Ti41], i =1,...,m — 1, ko
y) eivow ovvéptnon mopepPoric, dnA. s(z;) =y, i =1,...,m.
(Mo Tov TN kaBopopd tne xperaldpoote dbo emimAéov ovvBikeg.) to MATLAB n kuPikn
spline apepPorfic voroyiletow pe T ouvdptnon spline(x,y,xx), n omoio vrtodoyilet T Tipéc
¢ kuPikfc spline mapepBolic ota onueior xx. Ye avuth T popph N ouvdpPTNON XPNOLLOTOLEL WE
eTumtAéov ouvBfikeg ota dkpa Tic AeySueveg not-a-knot ouvBikeg (Tou emPdANovv TN ouvéyela Ko
NG TPITNG TAPAYDYOU OTOV TPHOTO ECWTEPLKS KAl 0TOV TEAEVTALO e0wTeEPLkd KSUBO).
Mmopeite duwe T.x. va kaBopicete ko TV T TG Ing Taparydyov ota dkpa tn¢ spline divovtog
8%o emimAéov Tiuéc oto ddvuopa . M.y, yio va vtodoyioete tnv kuPikn spline tapepfolic otig
Tpée e f(x) = sinx ota onuelo z = 0, 7/2, m, 3w /2, 21 pe ouvbrikeg not-a-knot ypdpete:
»x = linspace(0,2%pi,5)
»y = sin(x)
»xx = linspace(0,2x*pi,101);
»yy
»z1l

sin(xx);

spline(x,y,xx);
»plot(x,y,’0’ ,xx,yy,xx,zl,’r’)

»legend(’interpolation points’,’sin(x)’,’cubic spline (not-a-knot)’)

Av buwc Béhete va eifdAete ot spline vau éyxel khion ota dkpa fom pe 1, Bat mpémel va Sdoete
TIC EVTONEC:

»x = linspace(0,2%pi,5)

»y = [1, sin(x), 1]

»xx = linspace(0,2x*pi,101);

»Yy
»z2

sin(xx);

spline(x,y,xx);
»plot(x,y(:,2:6),’0’ ,%x,yy,xx,22,°r’)

»legend(’interpolation points’,’sin(x)’,’cubic spline’)
AYKHXEIY

1. Bow x;,i=1,2,...,n+1 dgopetxd ava dVo onuela xar y; € R, i =1,2,... ,n+ 1. (Ilpoooy:
Eb¢s n apidunon Eexwvder and i = 1 - a la Matlab.) To nohu@vupo napeyBolfc p € P, ypdgeta

ot woppt tou Nebtwva wg
pn(x) = a1 + a2(x — x1) +az(z —x1)(x —x2) + - + apy1(x — 1) ... (T — xy),

ondTE Ol oUVIEAEOTEC a4, ¢ = 1,2,...,n + 1, unopodv va unoloytoYolv Bdoel tou axdrouviou

alyoplduou

a;=vy;,t=12,...,n+1
o E=2,....,.n+1
lNo i=1,...,k—1

ar = (ar — ai)/(vk — ;)



Téloc

TéhoC

Avotouvteheotéc ai, i = 1,...,n+1, elvar yvwotof, tdte 1 Tt pp(2) Tou Tohuwviou Topepfolfic

oto onpelo z, vtohoyileton ye 10 oyfua tou Horner olugpova ye tov alyoprdyo

§ = Qn+1

o i1=n,...,1
s=a;+ (z —x;)s

1éhoc

pn(z) =s

Thonotfiote 610 MATLAB wa ouvdptnon newtinterp.m pe oplopata to dtaviopata (x, y, u), dtou
(i, yi), i =1,...,n+ 1, ta onuela topepBoric xat u = (U1, ..., Up) TO DIEVLOUL TOU TEQLEYEL Tol
m onuela ot onola YéNoude va uTOAOYIGOUYE TNV TIPY TOL TOAUGYOUOL TapeUBoAlrc, N onola va
unohoy(lel Toug ouvteheoéC a; ToU ToAuwVOUOL TapepBolric Bdoel Tou ahyopituou mou ddUnxE

TOPATAV, ot VO ETOTREPEL €val didvuoua 2z, 6Tou z; = py(u;), 1 =1,2,...,m.

Ocwpfiote ) ouvdptnon f(z) = sinz, z € [0,27], xa évav opotbpoppo drapepiopd tou [0, 27]
ue 6 wanéyovta onueia €éotw x;, ¢ = 1,...,6. Trmohoylote ye 1 ouvdptnon cac TNV TR TOL
ntohuwviuou mapepfolic ps, mou napepfdiheton oTic TWES e f ota onueia x;, oe 101 woanéyovia
onueia tou [0, 27]. Anewxoviote oto B0 oyRua té6o0 TV Ypapixh topdotaon e f, 660 ot Tou
roluwvipou ps. EXéyEte o autd 1o napdderypa (pe ) PoRdewa evic oyfpatoc), 6T 1 cLVEETNGT,

oaC xou 1, XATIAANAY YeNon Twv evIoA®yY polyfit xa polyval cac divouv ta (Bl anoteAéopATO.

. Afvetor 0 axdroudoc mivaxoc

t 1951 1961 1971 1981 1991 2001
y || 7,632,801 | 8,388,553 | 8,768,641 | 9,740,417 | 10,259,900 | 10,964,020

omou y; ebvar o tAnduopog g EMAGdag to €tog t;. Xpnowonojote n cuvdpetnor newtinterp.m
T0U epwtApatoc 1 yua vo unohoyioete 1o nohbwvupo mapeuBorfic p € Ps, nou nopepdhhetor otic
Twéc y; ota onpeia ¢, xat €tot extnote tov Thnduoud e EANSac to €tny 1968, 1982 xan 1994.
Arnavtiote oty (Bla pOTNON YENOILOTOLOVTOS avTi Yot ToOAuLYUIIXT TapePBolr Tnv xuPixY| spline
napeuBorrc. X1n ouvéyela unohoylote, 1600 Ue YeRon Tou TOALGVOUOU TAaPEUBOANS GCO ol NG
xuPwnc spline nogeufornc, extroeic yio To péyedog tou mhnducpol, avd étog, and to 1951 éug
xat to 2001 xou anexoviote ta anotehéopatd oo oTNY [Bla Ypapix Topdo Taoy). X TN Yeupixy| quTh
napdotaor Yo tpénet va anetxovilovtar Ue xuxhdxia xaL oL apyixd cog dedouéva, dnhadr To onueia

(ti,y;) TOU Tivoxa.

. 'Eotww

1
= — —-1<x <1 1
@)= g 1w S (1

Xprnowonof,o te T cUVAETNoY newtinterp.m tou epwtRuatoc 1 yia va unoloyicete 10 TOAWYLYO
nopeuBolic p € Py, mou napepPddieton otic tpée f(z;) ota onpela x4, i = 1,2,...,n+ 1, evéc
opo1popgov drapeptopol tou [-1,1]. Eoww 2, ¢ = 1,2, ..., 201, wanéyovia onpeia tou diao tHuatog

[-1,1]. Troloyiote Tic TS TOU TOAVWVOPOL TAPEUBONTC Py (%), xou pe T Bofdetd Toug anexoviote



oty (Bl YpapIxy| TUpdoTACT, TNV 0pYIXT CUVAETNOY XAl TO TOAUMVUUO TApeUBOANS apyIxd Yo

n = 10, xou petd yioa n = 20 xou n = 40. Tt nopatnpeite;

EnavahdBete tnv (Bua Stadixacia Yewpdvtag Tépa ToAunvuuixr tapeuBoky, oyt oe onpeio opotdouop-

pou dapeptopol tou [-1,1], ahkd ota onueia Chebyshev: & = cos(itll %), i=1,2,...,n+ 1.

Téhog, xdvie o0 (B0 oyfipa T yeapixh tapdotacn e f xou e xuPixig spline napeySorrc mou

nopepBdhhetar otig Tipéc e f o 21 wanéyovia onueio tou [-1,1]

IIPOXOXH!
o Oou npénet va doukéete oTic (Bleg opddee dnwe tne ‘Aoxnong 1.

o H eZétaon e doxnone Va yiver oto epyaothpio H-203 v Teitn 15/12/2007 (15:00-19:00). Auts,
™ opd dev ypetdletal va napadwoete Exdeon pe To anoteAéopatd ooug, ohhd Yo npénet va elote o€

Véon va anavtAoeTe xo 0 VEWENTIXES EPOTROELS OYETIXES UE TNV TULEUBONY.



