TEMOE 5° EEdunvo
Ap@pnTiky Avahven I
1" Epyaotnpaxt) Acknon

Mia dpeon pébodog Runge Kutta Adver apidpmtikd to mpdPinuo apykdv Ty :

y' =f(x,y), y(‘x(})zyl)
JiRxR" S R"

e Paon tov akdrovbo thmo:

yn+l = -yn + hnzbfki

=1

-1
k = f{xﬂ +ch,, v, +hn2a;;'kj} 1=1,2,....s
J=i

O ambpdg s anotelel Tov apibuo cradiov e peBodov kat to fipa g pebddov A, umopel va sivar otafepd M va,

ahhdlel oe kabe Pipe cOupwve pe kamowv pXEVIoHO ehéyyon TOv oeihuaTos Tne pebddov. Ti AGyoue
OIKOVopiag oL cUVTELESTEG TG PeBddov Lropolv va mapovsiestoty e éva butcher tableau:

c| A
r
b
omov oY TEPINTOON TOV Apesey ueboddov o mivakag A eivat avstnpd kdto Tpryovikoe. M pin térow HEBodo

opilovpe To Ao cPAluL amoKoTNG OF Eva onEio TG Srupémong T AboTg Tng nebddou ©g THV ZOGHTNTO KOV
amoTuyxave: i uebodog wavomomeet Ty TpayuoTuc Abon Tov TpoPAuatog 6o oTusio avTe:

GErH—] = ‘Iy(xrﬂ] ) - yn+1 || *
Koz 70 tomcd opaipe onokomig o éve onpeio tne Spspong g Mbomg e pefddov WG TV TOCOTNTN TOL
ATOTVYXGVEL IKOVOTOMCEL TNV TPAYMOTUC Abon Tov mpoPinuoros oto onueio auvtd otav BempnBel dtL 1
TPOGEYYIOT; GTO TPOTYYOLUEVO Priua TG Srauépiong tKavorolel T Abon explBhg:

LTErH—] = ”y(xnﬂ) - j;nﬂ ”

OToOv:

5 i—]
P = Y(x,)+ 1, > B, k,.=f[xn+c,.hn,y(x")+hn2aykj}, i=1,2,...,8
J=1

i=1

Mia pgbodog RK Aépe om £xe1 vén p drov yie 1o tomxd oepdpe anoxomg wyvet LT, E, ., =0Hh*") émov brov
1 pébodog epappoletar e petaPinTéd Pipa s = max, (h”). Avtd onpaiver 6T Y pin péBodo TéEng p oyder
ILT £ +1‘ <K-h™ mov o K etvan oTefepd avebapmm zov s. Otav 1 pébodog eivar T4ENS p ToTE Y10 TO OAKO
s@éAue orokomg wyber GE | = O(h”) :

Lty mpa Goknon keieiote vo diepsovijoete Ty tEAsuTaio owTH éxppact, OToY xpnowononcete T LEBodo
TeTapTG TaCNg orabepov fripatog (rkd.m) xat to fedyog pnebddmv titewv 5(4) (rkf4S.m) mov cog doBnKay 670
epvootipo. Kolsiote

L No énmovpyfisete éva mpdypapue 0dnyd (script) o onolo ve kakei ™ rkd.am yw vo Aboer éva Tpdpinuc
apIKOY TIeY déke eopéc Y PAua h=2 oty apy kot Prpe h/2 oe kolepia and TG exdpeves popés, e v
TEAELTAL KAMOT TG 1k4 Vo yivel ypdenue Tov v THPOUCIALEL TV TPy HOTIT Ko v Tpoceyywotikn oor. To
xpbypapue 0dnyodg Ba mpémel vo kotoywpel o8 fva SdvLopa To OAKG o@EALL OTO TeEAuTio oNpElc g
Srapépiong. Tt cuvéysln vo. VTokoyilel Kot vo kutayepel o8 éva Ghko Siévuoua To mAlko v §00 Sdoyikdy
TEAKAY SOUALGTOY. TOLOOVE Ue TOVS ROPUTAVE OPLoHovS, Tov Bo TPETEL v Tivouy ot Gpot Tov Thevtaion
autol Sievbspatog kot yarh To apéypoppa va gpnoonowl ™ for woa va sfvar Suverd pe pio ohdoyn Tne
HeraPinTis va uropei vo aiiiader o apBuog Tov eoplv mou Abver To TpdBinua LEWDVOVTHG TO BApa 6Tn péon.



(§9)

1. Nuonpuonpynoete ver Ipoypaipe. odyo (script) 1o onoio v keAst frk45.m yw vo. Aoel Eva Tpofiaua
upyikov oy e perafintd fpe. To mpoypappo vo voAoyilel To 0lued GO Kal Vo TOPOVCIALEL Ypogpucd
THY TPUYIETIR KEL TV TpooeyyloTct] Abom. To npdypoppe eniong bo mpénel va Bo mpéne va Kkotoyopet oe éva
Buvos e 10 0AKG opdipe ot kGBe onpeio g douépong (eKTOE TO TEAELTOO ONUELD) BUIPENEVO UE TO e,

omov To p civar 1) T0En mg pebodov mov mpowBel T Abom (686 p=5) ko ki, to Pripe mov ypnoionoince 1)
HEOOBOC Y1 v LIVAOYIGEL TNV TPOSEYYLoN oE 6RTO To onpeto (Bo TPETEL VUL YPTCLLOTOW|OETE T1] GUVEPTNOT TOV
MATLAB difl). No kovete 1o ypamipe. Tov SIoviCHETOS GUTOD. TURPMVE [E TONE TUPUIEVe OpIsHoDS, Tt
avopsvetal vo aag dcilen autd o ypaenue kon vt Ta 500 ypugpipatoe vi epooviCovron oe tva mupabopo. To
apOPAn e vor Aobet Yo TPELG TS TG TEPEHETPOD ovoyng TOL= 10, 107, 107, (@ TPETEL VI ETEAECETE TO
TPOYPUILIE ONYO TPEIC POPES Ui Y1 Kkle Ty e mepepstpon TOL.)

Ta mpoPMETE wpROY oY Tov 0o Abotte Do STALyodY oo 10 TUPUKATE COUPOVY [IE TOV akyoplpo wov
TEPLYPAPETON GTIG OONYIES:

AA [pofiapo Apyuey Ty, Alopo Abomg [Mporypozuery Avon

0 y=yplt=(pl1) »()=1 [1, 4] y@)=t /(1 - ln(r))

1 y=l+y/t+(/1) y1)=0 [1,4] v(t)=1-tan(In(?))

2 y'==(y+1)(y+3) y(0)=-2 [0,5] w()=-3+2/(1 +g*’~’f)

Iyl . = 5 2
. y'=(+20)y -ty Oy =1/3 [0.5 PO) =1/ +26° +6¢")
4 p' = cos(21) +sin(37 /(0) =1 1. 1 4
: (21) +sin(31) v(0) [0,10] ) =~ sin(2r) -~ cos(36) +—
2 3 :

5 y'=1+(-y) y(2)=1. [2,5] yt)=t1+1/(1-1)

6 y'=y—t*+1 y(0)=1/2 [0,3] (1) = (1 +1)* = 0.5¢’

7 y=2t-y »(0)=-1 [0,5] wWy=e"' +2t-2

8 y'=—y-2u »(0)=-1 [0,5] (1) =-3¢" =20 +2

9 y'=1/=ylt-y* Pl == [1,2()] y(t)y=-1/1

Oodnyiec.

e O karaAnkTIKGS XPOVOS TTapadoang Ba opIOTEl HETA aTTO CUVEVVONOT) WE TOV DIBAOKOVTA,

o Ta TpoPAfuara Tou Ba AUoEeTe Ba eival qutd Tou Tivaka pe AA TO ams kai TO ams+4 yia To TTPWITO
UTTOEPLITNHG Kail TO ams kai 1o [ams-4| yio To BEUTEPO EPWTNHA. TO ams 1000Tal e TOV GPIBUO TTOU opigel
70 TEAEUTAIC WNio Tou apIBuol PNTpwou oag. Av To ams+4 eival WeyaAUTepo f oo Tou 10 agaipéaTe 10
yio va Beite o TTPORBANMa Ba AUCETE, EVW Qv TO j{ams-4| 00 PE TO ams aPAIPECTE 1 yia vo Oeite MmO
TPOBANUT Ba AUCETE.

«  Oa TpETEl va TTapadoBei epyacic CUPPOUKEVN (OTTAG) ETO1 WOTE VOl UTTOPE] KATTOI0G va TNV EEQUANITEL H
epyaoia Ba Tpemel va £xel eEWQUANC OTO OTTol0 VO avagEpeTal O aUfwv apiBpog Tng, To Gvopa Tou
@OITNTH, TA OTOIXEIQ TN OXOAAS KOI TOU LABrUaTog, N NUEPOMNVI TTapadoang, N Wpa TTou TTAPOKOACUBEI
EPYOOTAPIO KAl O QpIBUOS MNTPWOU TOU. ZE TTApApTNNa B0 TTRETTE! VO UTTAPXOUV EKTUTTIWHEVO! Of KWOIKES
(Ta TTPOYPAPHATA, SCripts KOl .m opxeia). ZTo KUPIO WEPOS TG epyaciag Ba TEETEl va avaTTuooETal N
Siadikaoia, Ta oxOAI, TG yPUEANATO KAl HOvo 600 amd Ta amOTEALOMATa Eival aTapaitTa yia Ta
OUPTIEPATMATO. EKTOS Omrd TIS OTTOIEG EKTUTTWOEIG Ba TTPETTEl va TTapadoBolv Ta TTPOYPAHKATA Kal TO
QTTOTEAEGHATA TOUC GE NAEKTPOVIKY HOPOH (BIOKETA). Ta OTTOTEAECUATC PTTOPEITE VO TO OTTOONKEUOETE HE
™ Xprion g diary.

®

Tooo n TANPOTATA, TG OXONO TO av akoAoudnBnkav ol odnyieg Kal © TPOTIOG TNG Trapouciaons Twy
QTTOTEAETUATWY TNS Epyaoiag TTou Ba TrapadoBei Ba An@Bolv Ut dwiv KaTd TNV agioAdynar.



