Ymrohloyrotika MaOnpatika

Tpqpoe Mnyovik@v H'Y ko ITAnpogopiknig Illavemotnpiov loavvivov

XE 2017-2018, Awdpxeta mopaddcewv: Anod 25-9-2017 éog 12—-1-2018

4 1M 5 opeg Oewpia (Tpitn 11-13, TTgumtn: 12—13, ko kéOe devtepn Iapackevry: 10-11)

1 1 2 dpeg Aoknoeig (ITapackeun: 9-10, ko kaBe devTepn [apackevn: 10—11)

E&etdoeig: Me khetotd Pipiia

BiBiio (B’ ékdoom, 2013, avatdmwon, 2015)

Qo VhpEOLV 2 EPYACTNPLUKES ACKNOELS

Epyoaomplaxég aoknoeig: 1 ent mAéov Pabuodg
To wepreydpevo Tov padpaTog €V cvvTONiaQ

Aopopixn eliowon (A.E.) kakeiton o e&icmoon, 1 omoio mepiéyel Tapaydyouvg g GyveoTng
ovvaptnong g e€icmongc.

Ot A.E. €qovv ToAAEG e@aployEg, Y. epgavifovtal ToAD cuyvd oe HaONUATIKA LOVTEAL TTOV
TEPLYPAPOVY TPOPANLOTO TOV PLUGIKADV, TOV TEYVOAOYIKADV, TOV PLOTOTPIK®V, 0ALY KOl T®V O1KOVO-
uiKov emotnuov. Katd kavova ot E10Moelg antég 0ev etval Suvatov va eTAVO0VV LE OVOADTIKEC
pefddovg: GLUVETMC, N ETIAVGT TOVG e TPOCEYYIOTIKES HeBOSOVG GTOV VITOAOYIOTN amoTeELEL £val
ONUOVTIKO KEQAANLO TNG ApOunTiKng Avaivong.

O1 Moeig Tov A.E. dev opilovtar yevikd katd povadiko tpomo, .y n e€icwon ¥’ (1) = 0 éxst
g Moeg g y (1) = ¢ pe ¢ € R toyaia otabepd. T va opiodei n Moon pog A.E. kot povadikd
TPOTO AMAITOVVTOL TPOGOETEG CUVONKES, T.Y. APYIKEG 1) CLVOPLOKES CLVONKEC.

®a aoyoinbovue Kupiwg pe TpofAuato apy KoV TGV, Ga Todue Alya Adylo yio T Bewpia
TOVG KOl Y1 TNV ETAVON OTADV S0POPIKOV EEICADCEMY EWOIKNG LOPPNG, KOL TO HEYAADTEPO HEPOG

oV podnpotog B aplepmbel oe apBunTcég pebddoVG Yo ot Ta TPoPANHaTO.

1. IpofApota apylKOY TIHOV
Aedouéva: f: [a,b] x R — R ovveyng ovvapmon, pea, b € R,a < b.
Yo € R.

Zntovuevo: y : [a, b] — R cvveydg mapaywyioyn cvvéptnon, T.0.

Y(t)=f(t.y(), a<t<b,
y(a) = yo.

Oéuaza: 1. Yroapén Adong;

2. Movoadwkotnta Avong;



3. Evotdabeia; (Xvveync e€dptnon g Aong amd to. apyikd 0E00UEVL;)

4. T'evikevon Yo GLGTHUATA SLOPOPIKAOV EEICHOCEMV.

5. Enthvon d1opopik®dv eE10dcemv amAng Lopeng: Ypoaupkes, Bernoulli,
Riccati, pe yoplopeveg petoANTEC, OLOYEVEIS, TANPELS,

ypoppkd cvotiuato X.AE. pe atabepoic cuvieleotéc.

2. H pé0odog Tov Euler

H pébodog tov Euler eivon 1 amhovotepn apuntikn pébodog yo v emilvorn tpofinudtov
apYIKAOV TH®V. YToBEToUpE OTL TO TPOPAN LA OPYIKOV TILAOV EXEL aKPPDOS pict Avor y.

‘Eoto N € N. Ocopoipue vav opotdpopeo diopepiopd tov dtuctiuatog [a, b) pe paue h :=
(b —a)/N. Ovkdpupot tov dwpepiopod givon t” :==a +nh,n =0,..., N.

H péBodog tov Euler diver mpooeyyioeg y” tov twdv y (") g akpipodc Mong y otoug kopu-

Bovug t"*, ot omoieg opilovtat avadpopkd mg eENg

yrl =yt L hf (1", y"), n=0,...,N—1,

yo = Yo-

O¢uoara: 1. Tlog odnyovpaote ot péBodo tov Euler;
2. Kootog ™ pefodov ava Prpa;
3. ITowwnrta TV mpoceyyicemv;
4. ITAeovekTOTO KO PLEIOVEKTUATO, TG HEBOSOV;
5. ITote ypnopomoteitor avti 1 nEBodOG Kot TOTE KOTAPELYOVLE GE GAAEG

pebddovG;

3. M£6odor Ttov Runge—Kutta

‘Ecto g € N. Oewpodpe évav mivaka A = (a;;) € R?? xou dvo dovvopata 7,b € RY.
ZoviBmg ETALYOVLIE TIG GUVICTMGES T1, . . . , Ty VOL OVAKOLV 670 dtdotnpa [0, 1]. Tpapovpe avtd

To dedoUéEVA GE LOPPT] UNTPDOL

AT
bT

®¢tovpe y° = yg kor opilovpe mposeyyicelg y™ v Tipdv ¥ (™) g axpiBoids Mong ¥ 6Toug
KopPovug 1™ avadpopkd og eENc: Eckvape omd TV Tpocsyyion Y Kat, YpNOIUOTOIDVTIOS TOV Ti-
voxa A kat o Siévocsio. T, opilovpe TpdTa Tposeyyicelc Y™, i = 1,. .., ¢, TOV EVOIUUECHDY TIDOV
y (™) = y (1" + t;h) to.

q
Y=Y Ry jay f "), =1

j=1



211 GUVEYEL, YPNGILOTOOVLE 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

Oéuota: 1. Iloeg mapdpetpot a;j, T, b divovv ‘karég’ pebddovg RK;
2. Kootog ™ pefodov ava Prpa;
3. [Towvta twv Tpoceyyicewv;
4. ITAeovekTOTO KO LELOVEKTUATO TG HEBOSOV;

5. ITote ypnoipomotovvton nEBodot vTNG TG KAAONC;

4. TTolvPnpatikég pédooor

Tric apdumticég pefoddovg mov eidape péxpt Tpa, yio vo 0dnyndodue oty mpocéyyion y

YPNOLOTOIOVGAE HOVO TNV TPOGEYYIoN Y™, dNAad TNV TPOGEYYIOT GTO AUEGMG TPOTYOVUEVO
YPOVIKO eminedo.

Y11g moAv Pnpatikég peBOO0VG YPNOYLOTOIOVLE TPOGEYYIGELS KOl GE AAAL TPOYEVEGTEPH YPOVIK(L

emineda.
‘Eotow k € N. @swpovue otabepéc o, . . ., dk, Bo, . . ., P € R. YrobBétovpe tdpa 611 pog di-
vovtaw mpooeyyiseg y°, .. ., yk_1 (o1 omoieg Katd kavova vroAoyilovtor pe KAmolo LoVoPTLOTIKN

1£0030) kar opilovpe mpooeyyices y™ twv Twdmv y (™) g akpiBovg Avong y otovg kopuBovg ™

AVAOPOUIKA G EENG:

aky”+k+otk_1y"+k_1+---+ozoy” :h[ﬁkf(t”k,y”k)+---+,30f(t”,y")],

Oéuaza: 1. Tloteg mopdpeTpot o, B; divovy ‘kadég’ moAvfnuatikéc pebodoug;
2. Kootog ™ pebodov ava frpa;
3. [Towvtn 10 TV Tpoceyyicewv;
4. ITAeovexTrpoto Kot pHelovekTnato TG Hebodov;

5. Ilote ypnopomotovvron pEBodot avtng ™S KAAoNG;



