Ymrohoyrotikd MaOnpatika
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3 opeg Oewpia (Tpit 11-13, [Tépn;: 11-12)

1 opa Aoknoeig (ITépm: 10-11)

E&etdoeig: Me khelotd Piffiio

BiBAio

Oa vapEouy 2 1 3 £pYaCTNPLOKES OCKNOELS

Epyoaomploxég acknoeis: 1 ent mAéov Babudg

Tpeig evordpeoe, amorraktikég eEetdoelc (Zappato).

* "YAn tpadtng EE: To mpofAnuo apyikdv Tipdv kot exidvon omidv A.E. €dkng popeng (ke-
@aiato 1 Kot copmAnpoua).

* "YAn oevtepng EE: H pébodoc tov Euler kon pébodot tov Runge—Kutta (puéypt ko v mopd-
ypopo 3.2).

* "YAn tpitg EE: MéBodot toov Runge—Kutta (amd v mapdypao 3.3 kot petd), tolvPnpotikég
pébodot, To TpoOPANpa dvo onueiwv (Tapdypapog 6.1).

To wepreydpevo Tov padpaTog €V cvvTOpia

Mogopixn efiowon (A.E.) xadeiton pua eEiomon, 1 onoia TePEXEL TAPAYDYOVS TNG AYVOGTNG
ovvaptnong g e&locwong.

Ot A.E. €yovv ToMEG e@aplroYEg, Y. epgavifovtal ToAD v o€ HaONUATIKA LOVTEAL TTOV
TEPLYPAPOVY TPOPATLOTO TOV PLGIKDOV, TOV TEYVOAOYIKOV, T®V PLOTOTPIK®V, 0AAAL KO TWV O1KOVO-
pkov emotnuov. Koatd kavova ot eElomaoelg autég dgv givat duvatdv va emthvBodv e avorvTikég
pefddovg: GLUVETMGC, 1M ETIAVGT TOVG LE TPOCEYYIOTIKES HEBOSOVG GTOV VTOAOYIOTN amOTEAEL £val
ONUOVTIKO KEQAAOLO TNG ApOunTiKng AvaAvong.

O1 Moeig Tov A.E. dev opiovtar yevikd katd povadiko tpomo, w.y. n eicwon ¥ (1) = 0 éxst
g Moeg g y (1) = ¢ pe ¢ € R toyaia otabepd. T va opiodei n Moon pog A.E. kot povadikd
TPOTO OMALTOVVTOL TPOGOETEG CUVONKES, T.Y. APYIKEG 1) CLVOPLOKES CLVOTKEC.

Oa aoyoAnBovpue kuping pe TpofAnuata apyikodv Tov. Oa modue Aya Adyw yuo ) Bewpio
TOVG KO Y10 TNV EXIAVON OTADV S0POPIKOV EEICDCEMV EWOIKNG LOPPNG, KL TO HEYAADTEPO HEPOG

oV ponpotog B aplepmbel og apBuntcég pebddovg Yo ot Ta TpofAnpaTa.



1. [Tpofipata apylk@v TIN®OV
Aedouéva: f: [a,b] x R — R ovveyng ouvapmon, pea,b € R,a < b.
Yo € R.

Zntovuevo: y : [a, b] — R cvveyds mapaywyioyun cvvéptnon, 1.0.

y'(t)=f(t.y(), a<t<b,
y(a) = yo.

Oéuora: 1. Yrapén hoong;
2. Movadwotnto Aong;
3. Evotabeia; (Xvveyng eEdptnon g Aong amd to apyikd 0E00UEVL;)
4. I'evikevon Y10, CLGTAHUATA.
5. Enthvon d1opopik®dv eE10dGe@v amAng Lopeng: Ypoaupkes, Bernoulli,
Riccati, pe yopilopeveg petafAntég, opoyevels, mANpeLs,

ypoppukd cvotiuato X.A.E. pe otabepodc cuvieleoTéc.

2. H pé0odog tov Euler

H pébodog tov Euler eivon ) amhovotepn apBuntikn pébodog yio v emilvon tpofinudtov
APYIKAOV TIH®V. YTOOETOVNE OTL TO TPOPAN LA OPYIKOV TILOV EXEL aKPIPDS piot Avon Y.

‘Eoto N € N. Oswpodue vav opotdpopeo dwapepiopd tov dtaotipatog [a, b] pe paua b =
(b —a)/N. Ovkoppot Tov dwpepiopod givar t” :=a +nh,n =0,..., N.

H pébodog tov Euler divel mpooceyyiceig y" tav tipndv y (1) g axpipodc Abong y otoug kKO-

Boug t"*, o1 omoieg opilovtot avadpopikd mg eENg

yn+1:yn+hf([n’yn), n=0,...,N -1,

yo = Yo.

O¢uora: 1. Tlog odnyovpoote ot péBodo tov Euler;
2. Kéotog g nebddov avd pripo;
3. Ilowwnta TV Tpoceyyicemv;
4. ITAeovekTOTO KO LELOVEKT AT TG HEBOSOV;
5. I1ote ypnoonoteitol avt N HEB0S0G Kot TOTE KATAPEDYOVUE GE AALEG

pnebodovg;



3. M£6odor Toov Runge—Kutta

‘Eoto g € N. @swpovpe évav nivaka A = (a;;) € R?? ko 8vo dovvopata 7,b € RY.
ZovABmG ETALYOVLE TIG GUVIOTMGES T1, - . . , Ty VOL OVAKOLY 670 dtdotnpa [0, 1]. Tpdpovpe avtd

T OEOOUEVO GE LOPPT] UNTPDOV

AT
bT

®étovpe y° = yg kou opiovpe mpooeyyiceig y™ Tov Tindv ¥ (™) g axpiBoidg Abong y oToug
KopPovug 1 avadpopikd og eENG: EeKvape omd TNV Tpociyyion Y Ko, YpNCUOTOIOVTIOS TOV Ti-
voxa A ka1 o Siévocpo T, opilovpe TpdTa mposeyyicelg Y™, i = 1,. .., ¢, TOV EVOLUUECHY TGOV
y (™) = y(i" + t;h) t.o.

q
Y=Y Y ay M y), =14

j=1

211 GUVEYELD, YPNGILOTOOVHE TIC Tpoceyyioelg y™L, ..., ™4 kat to Siévuoua b kot opilovpe Ty

mpocéyyion ¥y wg

q
yn+1 _ yn +h Zbif(tn’iayn’i>-
i=1

Oéuoata: 1. Iloeg mapdpetpot a;j, T;, b divovv ‘karég’ pebddovg RK;
2. Kootog ™ pefodov ava Prpa;
3. ITownrta TV mpoceyyicemv;
4. ITAeovekTLOTO KO LELOVEKTUATO, TG HEBOSOV;

5. ITote ypnoipomotovvtan pEBodot vTNG TG KAAONG;



4. Moivpnpoatikég péBodor

TTi¢ opdpunTicéc pefddong Tov idapie péxpt TP, Y10 va 0dymOovpe oty mpociyyon yT Tt

YPNOUOTOIOVGAE HOVO TV TPOGEYYIon Y7, dNAad| TNV TPOGEYYIOT 6TO AUEGSMG TPOTYOVUEVO
YPOVIKO EMITEDO.

2115 ToAV PN HaTiKEG LEBOSOVE YPNCILOTOI0VLE TPOCEYYIGELS KO GE AAAN TPOYEVEGTEPQ YPOVIKA

emineda.
‘Eotw k € N. Oswpodue otobepéc o, . . ., Ak, Po, - - . » Px € R. Yrobétovpe tdpo 611 pog i-
vovtat mpooeyyioeic ¥, . . ., yK ! (o1 omoieg katd kavove vroroyilovtat e Kémolo povoPnuaTikh

1é00d0) ko opilovpe mpooeyyioes y™ twv Twdmv y (™) g akpBovg Avong y otovg kopBovg ¢

ovVadPOIKA MG EENG:

ey by by = R[Be S (L YR e B f (17 9]

Oéuora: 1. Toweg mapdperpot o;, B; divovv ‘Kodéc” molvPnuotikég pedoddovg;
2. Kootog ™ pefodov ava Prpa;
3. TTownta TV mpoceyyice®v;
4. ITheovexTpoTo Kot PHELOVEKTNHATA TNG LEBOSOL;

5. ITote ypnoipomotovvton néEBodot vTNG TG KAAONG;

5. To Tpépfinpa 6vo cnueiv
'Eoto ¢, f : [a,b] — R Vo cvveyeic cuvapmosig. Oa acyoinbovpe pe to axdiovbo Tpod-
BAnua dvo onueiov: Znteitar o covapmon u : [a, b] — R, dbo @opés cuvexdg mapayoyioyn,

TETOW0 OOTE
—u"+qu=f ot [a,b],

u(a) =u(d) =0.
Oa aoyoAnBovpE CLVOTTIKA LLE KATOEG 1010TNTEG AVTOD TOL TPOPANUATOS, GYETIKA [LE TV VTOPEN,
TN HLOVOSTIKOTNTO KOL TNV OUAAOTNTO TOV AVCEDY TOL KaH®G Kot Tov pOAo Tov mailel To TpAoN O

Mg GLVAPTNONG ¢.



