TMHMA MHXANIKQN H/Y, THAEIIIKOINQNIQN KAI AIKTYQN
ITANEIIIXTHMIO OEXXAAJAY
HY200: EIIIXTHMONIKOX YIIOAOI'TEXMOX

YHMEIQXEIX & EPTAXIA 2: IIgoo€yyion ovvagtioenv xar dedopévov: MéBodog Taylor nar
molvavupux xageppolr) - M€0odog Ehayiotov Tergaydvov
(Huegounvia Iogddoons: Kvgraxn 15/5/2005, ('Qoa: 23:55))

ITOYAAPAKHX XTEPTTOX AEM:287

ITPOBAHMA 1: Yroloyiote 1o fafpd n tov mohvwvipou p (ovppuwva pe ) péBodo Taylor wg moog to onpeio 0)
TO 0TOL0 TEOOEYYILEL TN OUVAQTNON cos(x) ne OpdAue XEGTEQO 1 (00 %10*5 oto ddomua [—7, 7). Zxedudote
TO TOMVDVVRO %o TV cos(z) oty da yoaguxtj Taodotaon yo 1o didomuo [—37/2,37/2]. &

AYZH

To moAv@dvupo mov mEooeyyitel mv cos(x)etvou: y=1— (22/2) + (z*/4!) — (25/6!) + (28/8!) — (21°/10!) +
(x12/12)) — (z14/14))

AXKHXH 1: Ymoloyiote pe m pnéBodo Taylor, Ta molvdvupa fabuov 2, 4 xow 6 wg mEog to onueto 0, g
ouvVAQTNONG mﬁ’ 20BDS oL TOL AVOD PEAYUTO, TOV OQAlIaTog o8 ®AOe TepimTmwon yio To dudotpa [—1, 1].

T cvumeQaiveTe yLo T CUYREXQLUEVY] CUVAQTNON;

AYZH
n f(.3) p(.3) Extiunon opdinatog
2 || 030769231 | -1.25000000 96.72523090 Iy
4 || 0.30769231 | 3.81250000 2592.07544886
6 || 0.30769231 | -7.578125 58431.83431360

Iopatmeotue ot 10 10 OPAAI AVEAVETAL,ILE TV AUENON Tov Babuo’ Tov ToAvmvilov.

ITPOBAHMA 2: Ymohoyiote v Ttohvwvuusij mpoo€yywon p(z) ms f(z) oto didomua [a, b], €tol dote 1 p(z)
vo. ouppwvel pe v f oto onueio x = a @ s : b (ovpfolouds Matlab). Aépe ot 10 p mopeuPdier v f ota

TaQOTAVD onueic. &

AZKHXIH 2: Ymoloyiote to. mohvdvupo mov mapepfdihovy m ouvvdomon f(x) = exp(—42?) oe 3, 7,
13, 31, 61 waméyovra onueio. Tov daotijuatos [—3,3]. Kdvie ) yoagxy modotoon Tg ouvdoTnong %ol
TOV TOM®VINOV O €va YOoupLro TodfuQo xot vtoloyiote To o@dipo (Tn PEYLOTN ®atd améivtn Ty g
JLaLpPOEAS TOV TOAVWVIUOU OTTO TN CLVAQTNON) Yo ®dBe ToAvdVUpRO, xonowomowwvtag 601 waméyovra onueio

070 TaEomdve ddotuo. & AYZH

n Spdiua

3 0.87267038
7 0.96786931
13 || 6.56057959
31 || 86.64594694
61 || 6.87406189




AYKHXH 3: Enavoldpete tnv moonyovuevn doxnon, 0mov avtl Yo LoOTEYoVTo. onuElo, YONOLUOTOOTE Ta,

onuela IOV TEORVITOUV ANS TOV TUNO:

Todypte TIg TOQATNENOELS 0OS ROW TO. CUUTEQAOUOTE OOS. o
AYZH

n SpdAua

3 0.8726407
7 0.96794852
13 || 6.55855711
31 || 87.04271178
61 || 6.86828473

Iapatneovpe oTL ToL OPAMIOTOL EIVOL TTOUVOUOLOTUTIC, TS KO TTOLV.

ITPOBAHMA 3. "Eotw n ovvdomon f [@:b] ou n onueio owmis (z, yi), i=1,...,n, €010 HOTE @ = 1< T9< .. .< Tp—1< T,

b. Tapepfdrete #dBe Cetyog ouveyxSuevwv onueimv pe €va moAvavopo Pabuov 0, 1 xouw 3 avriotoryo. Avtég

Ol OUVCQTIOELS TEOTEYYLONS OVOUATOVTOL TUNUATIXG TTOAVMVUIA. ZTNV TEQITMON TWV TOAMVUINWOY TOITOV
fabuov, pmogovue vo Bewproovpe 6t ®dBe CeUyog YELTOVIX®V TOAVWVINWV €(TE €YOUV CUVEXE(S TEMTES
mapaydyovs (omdte ovopdlovior rufreég spline Hermite), elte €xouvv ouveyels 1000 TIS TOWTES OGO HOL TIG

devteQeg TapAydyovs, omdte ovoudioviol ®upinég splines. &

AXKHEH 4. 1.Ymohloyiote mic xvfixéc spline mov moagepfdihovy my f(z) = exp(—4x?), oe 7, 13, 31 nou 61
Loaméyova onueio oto didompa [—3, 3]. Kdvie Tig yoopirés maQaoTtdoels s cuvaotnons ®oL twv spline o’éva,
YOOPI®O TaABVQO, Rl VTTOAOYIOTE O¢ ®AOE TEQITTWON TO UEYLOTO RATA, OTTGAVTY TUUY OPAMIOL XONOLUOTOLMDVTOS
601 woaméyovra onueia. Tlagovoidote ta opdluato o’ €va Tivaxa, ®ow yedyte ta oydla oag.2. XoNnoLomooTe
™ spline pe ta 13 onueia, ywo vo vtohoyioete v f oto [—5, 5]. Kdvte tqv yoaguxy ToQdotaon kol vitohoyiote

10 opdipa og 1001 wanéxovro onueio Tov draotiuatog [—5, 5. &

AYZH
1.
n(onuein) || Spdiuo moenPorng
7 0.25336776
13 0.01157648 %
31 0.00093140
61 0.00005240

2.error=0.1384

IMMPOBAHMA 4. "Eotw 6 diveton €vag mivaxag dedopévav yio m ovvdomon f(z) = L:

T

T 1 2 ? 4 5 6 7
f(z) 1 05 03333 025 02 0.1667 0.1429



zow nrelton va Poelte my i x, 1 omolo avtiotoryel oe dedopévn i f(x). Ze avnj v meplmtwon, 1o
TEOPANUOL ouviototow otV €miAon ™S PN yoouuxis eSiowong 1/x=0.3333. e molEg meQUTTOOELS SPWS M
ouvagmon dev eivor yvwot. “Etol, o8 autég TIC MEQINTMOOELS MEETEL VAL EXTIUOOVUE TO X OTG TO TOAVDVUUO
noeufolic p(x) ms f(x). Anhady, moémer va AMbcovue t0 pn-yoouuxs medpinua p(x) = 0.3333 yia o0
dedopévo mivara petgiioewv. E@doov n p(z) elvor wa opolsi ouvdonon, xdt tétolo umoel vo. emrevy el
gunoha ue Tig uebddovg mov mapovoldlovior oto Kegpdhowo 2 tov Bifiiov twv I'. Axoipn »or B. Aovyohn
‘Ewoayoyrq omv AgBunuxy Avdilvon’. Mo axdpn amhy addd oyl wiaitepo a&idmoty uéfodog eivor vo
RAVOVUE TN YOOI TOAOTOON TOV & WS TEOg 10 f(x) naw va yonopomomjoovpe e wéBodo oov v La-
grange ylo. Vo UTTOAOYIOOUNE oL TTQOGEYYLON TOU &, THV OO0 WTOQOUNE VOL ONOLUOTOLOOVIE YLl VO. fOOUNE
to X 010 onueio 0.3333. Avotuy®g, Ue TV AVILOTQOPY] TWV UETAPANT®OV deV €lval olyouQo STl oL TLES ratd
wirog g véag teTunuévng (n omola o elvow M f(x)) eivon OPOLGUOQEPA RATAVEUNUEVES, UE OTTOTEAEOUCL
N moepfory vo maovotdlel tahavidoels. To mESPANMO owtd ovopdletar T TEOPANUOL TG AVTIOTQOPNS

TOQEUPOMC.

IMMPOBAHMA 5. "Eotw f|(q 5 wa opal ovvdgmon. Wdyvouvpe vo foodue éva molvdvopo fabuod n, py, () =
AT +an 12" . . a1 r+ag, 10 0m0l0 VoL LLovoTOLEL TN O Eom f(fw(:v)(f(x)—p;';(x))Qda: = Minpep, f(f w(z)(f(x)—

p(x))2dz. Avtd To mohvudvupo, pr, ovoudietol mEooéyyion ehayiotov Tetgaydvay mc f. &

IMPOBAHMA 6. AmodeiEte pe pobnuomxd teomo, 6t 1o mohvavopa To, Ty won Ta, 6mov To(z) = 1, T (x) =
x,To(x) = %xQ — %, elvo 0000YDVIOL WS TEOS TO TAQATAVW ECMTEQLXRO YIVOUEVO. XONOCLWOTOLNOTE TOL OOV
pdon oto xweo Pa([—1,1]) yia va voloyioete mv mEoogyylon ehayiotwv tetoaydvav ™s exp(x). Kdvte
™ YOOy TOQAoTOON TS OUVAQTNONS, TOU TOAMVIUOU %ot Tov opdipatos. Tlowd n oxéon twv T; pe ta

mohvdvupo Legendre;

IIPOBAHMA 7. “Eotw 10 molvdvupo pa(z) = 32 a;Ti(x), émov To(x) = 1, Th(z) = 2 xon Tp(z) = cos(n -
cos~1z). Amodeitre pe pabnuatins 1oémo ém o mohvdvupa T; elval 0pBoydvIoL 08 OXEon e T CUVEQTNON

T

Bdoove w(z) = 1/v1 — 22 now Poelte ™MV mEooéyyLon ehayiotmwv teTooydveoy me e*. To molvdvopa T
ovoudtovran Chebychev. Ymohoyiote ne pobnuotixd todmo g pileg tovs. “Exete cuvavtijoel ta onpeia ovtd

molv; Znuelworte Ot

0, oav 1#£ ]
[ w(@) Ty ()T () da = { T, oav i=j=0
/2, A

ITIPOBAHMA 8. H amhovoteen meQimtwon meooeyylons eAoyIOTmV TETQAYHV®V E(VOL 1] TTQOCHQUOYN OGS
gvBelog yoapus og éva ovvolo Levywv magatnonoemy x-y. H toxtxn avty Aéyetan "Teappnn llalvogopnon'.
H pabnpoanixn megrypog] e evbelog yoouuis elvon y = ap + a1 + e, 6mov ag ®at aj €(voL CUVTELECTES TOV
TEQLYQAQOUV TO ONUELD TOUNG PE TOV AEOVO TV TETAYUEVMV ROL TNV XALON avTioToya, eVa e glval 10 opdlia
1} TO VITOAOLTTO UETOAEY TOU OVIEAOU XOL TWV TOQOTNOOEWY.

AV éxovpe n NETONOELS, X = (21,22, ..., Tpn), ¥ = (Y1,Y2,---,Yn) € R™ 16T Mot VéQUOL TOV HTOQOUpE VoL

yonowomoujoove etval 1 eméxtoon s Evrheidelas otov R™ yia v omoia woyvet:

n
Ixllz = | D=7
i=1

3



H mopamdvw gvbeia, y = a1z + g, amotehel BEATLOTN TQOOEYYLON EQV TOL (vg KOL (¥ EIVOIL TETOLY, DOTE VO

ghayLoTOTOLE(TOL M)
ly = (a1x + ao)|l2-
Befaiwbeite ot oag elvar xatavonto yiati nas agxel va, EAAYIOTOTONIo0VUE WS TTQOS iy XAl (i1 TV GUVAQTHON

Plag,a1) = Yiq (yi — o — 1)

Avon. H Mion wooduvapel pe mv exihuon 1wv moQoxdton eEL0MOEwY, Ol OTOIES OTOTEAOUV EMOQXEIS OUVONRES

yuat TRV EhoyLotomoimon:

% =—=2>" 1 (yi —ag — arz;) = 0 »ou %’1 = =2>" (y; —ap — a1x;)z; = 0. Eivan gvxoho vo omoderytei

. n TiY;— xZ; P — — -, — — 3 . z -

ona; = %:Zﬂ;;—%:z ;%:2% oL ag = Y — a1T, OMOV T RO T €lval OL PECES TYUES TWV Y AOL X OVTIOTOLYOL.
K

Befaiwbijte ot E€pete mws xat yiati xatalijyovue o€ aUTOUS TOUS TUTOVS.

IMMPOBAHMA 9. "Eotw 611 0 Tagomdtw mivoxos TaQouctdiel Ty toximta Tov dixtiov oto yeovind didotnuo
[0, 3] og 41 Woanéyovto onueic. Ymoloyiote ta wohvdvupo fabuod 0 xow 1 wov mpooeyyiCovy ta dedopgva, e
ToV ®0AUTEQO TEOMO. YTOAOYIoTE GAOUG TOUS OelnTES YA Tt TOAVWVVNO TTov Ba Poeite, OmmS 0TO TOQAdELYNAL
1. Xonowomowjote to Excel oe dhovg cog Tovg vmoAoyouovs. Kdvte t yooguxy] ToQdotaon Tmv onuelny

OMG %o TV TTOA®VIIWY 0To (010 YOapLo TaedOvQo.

Snueio Agdopéva
1 2.07458 | 1.78801 | 2.07548 | 1.97954 | 2.08945 | 1.63480
7 2.03053 | 1.74630 | 1.79267 | 1.42920 | 1.14101 | 1.32438
13 1.17944 | 0.93214 | 0.87631 | 0.80062 | 0.69002 | 0.79622
19 0.73527 | 0.60637 | 0.80011 | 0.95631 | 0.64858 | 0.95624 |
25 0.62853 | 0.55175 | 0.90018 | 1.00167 | 0.60299 | 1.05339
31 0.87300 | 0.99931 | 1.01089 | 1.11733 | 0.95633 | 1.15222
37 1.09389 | 0.86498 | 1.04563 | 1.11432 | 1.15554

AYXKHXH 5. Egvyoaoteite omwg IIoopiua 8 yio vo Poeilte toug ®otdAAnlovg TUmous %ol Vo VTOAOYIoETE
1oV OVVTEAEOTEC TOoV ToAvwvipov 2°V Babrot mov mpooeyyitel To mapamdvew dedopévo ne My péBodo twv
ehaylotwv TeTooydvev. Xonowpomowmjote To Matlab yio toug vmohoylopots cag. Yrohoyiote to dBgolopa twv
TETQAYDVWV TV dlopoodv. Kdvte ™ yoagixy mapdotaon Tmv onueinv dAAd %ot TV TOAOVIUWY 0T0 (Lo
yoagxd mapdOvpo. s AYZH

sse=1.39110942

AYXKHXH 6. Xonowomomote xardiinles ovvapmioeis/diadiracies tov Matlab, ou omoleg epoagudCovv v
néBodo twv ehayioTwWV TEQAYWDVMV, YL VO VTTOAOYIOETE TOL TOAVDVLUO BaBuov 4 xow 8, Tov moooeyyCovy Tal
moQamdvem dedopéva pe 10 PBEATLOTO TROTO. Ymohoyiote Tl 0B00lopNaTo TV TETQOYDVMV TV JLApOQMV, KO
OVYRQIVETE PE TO aviloTolyo dfgolona Tg mponyovpevne doxnons. Kdvre m yooguy mpdotoon twv onueimyv
oM %aL TV TOAOVIIMVY 0T0 (010 Yoopird mapdbupo. & AYZH

1.To sse tov 4 BaBuov Tov mohvwvinov eivar:0.91238292

2.To sse tov 8 Babuov Tov molvwvipou eivar:0.66550637

EITANAAHIITIKH AXKHXH. Taoo mov yvwpitete duo faocixés peBddovg(Iapeuporn xau Iooogyyion ne m

uéBodo Ehayiotwv Tetoarydvwv) ®ot TG SLOPOQETIRES TEQUTTMOELS TTOV TLS YONOLUOTOLOVUE, eloTe o8 BEom va



amoaoioete mold wEB0do elval 1 ®ATAANAN YO0 VO TOOCEYYIOOUPE TO TTEOPIA TOV ®OQLTOLOY OTO O%{TCO T™NG
PWTOYQOPIOS XWEIS VO CAMOUOOOVUE T YAQOXTNOLOTLRA TNS. XONOWOTOMOTE €val mpdyoouuo. (ghostview, gs,
gv ... etc) yuo vo BQeiTe TIS CUVTETOYUEVES TOV ONUEIY TOV TROWIA. Oa mEEmEL Vo TNENOETE TN ®AROROL DOTE

vo. UnV dAMGEOUY oL avahoyies. &






Xynre 7. Boeite v mo xatdAnAn n€B0odo Yo vo. avOotoQOOTHOETE TN YOOUUY TOV TTQOMIA TOU XOQLTGLOU

Odnyleg magddoang: Avote Tic 7 AOKRNOELS OV TEQLYQApOVTAL HEGO 0T0 PUALNAdLo-onueLoels. TTopadwote
tov Matlab #ddwa, 10 agyeio Excel nat to xetpevo pue o oxoMa oag uéow tov eClass. Ta Ipofljuata gival

TQOOUQETLRAL.

Kol emrvyia.



