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Eloaywyn

e Miat AE 2n¢ td&ng mpémel vau éxel 2 ouvbfikeg yro va sivol Suvath 1
emidvon The. Luvhbweg autéc oL dvo ouvbikeg Bivovtal oTo ap)Lkéd
onueio (TpoBiportor cLpYIK®V TYLDOV) Kol YLl THY opLOUNTIKT Toug
emtiAvon akorouBolue tic pebddouc Tou mponyoluevoy kepaaiov.

o Trdpyouv duwg Ko TEPLTTMCELG OTIG OToleg oL ouvBikeg Sivovtol o
SLaLpopetikd onueiat ouviBwe ot dkpal Tov LTS peAétn SlaoTHUOTOC
(TpoBiporTo 0pLOLKDOV TIWLDV).

MAPAAEITMA
No AuBei oplBuntikd to mpdPANuL :

u (1 - g) u=x, wu(l)=2 u3)=-1 (1)

Mmopbupe vaw ohokAnpwoovpe Thv apandve AE (ty pe xphon
Runge-Kutta) Bétovtacg

e u(ly=2«ou /(1) =-15 — wu(3)=4.7876 kou v'(3) =5.1119
Av Sokiudoovpe Eavd

e u(l)y=2«ou /(1) =-3.0 — wu(3)=0.4360 ko v'(1) = 1.6773
Telkd, ov Oéooupe:

o u(l)=2«ou /(1) = —=3.495 — u(3) = —1.0 ko /(1) = 0.5439
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MéBodoc Bolric (Shooting)

H smituyfc emhoyh tne 3ng apyikfc Tiwfc Bev frov Tuyaio.
H AE sivou ypoyupika ko v tétow gidoug AE 1 amdf ypouuLks
TapePBOAT] ALTLO TLC TULEC TWV BU0 ALPYLKOV ATIOTEALOUATWY divel TTdvTo
TN oWoTH Avo.
Av
G=mpbBAedm,
R=olmotéAeouot, KoL
DR= embuuntd amotéAeona, TéTE:
G — G

G3:G2+(DR—R2)m
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MAPAAEITMA
Av TpéTier var AVooupe o - ypouiky AE

u’ - (1 — %) ud' =x, u(l)=2, u3)=-1
dev B cuykAivoupe oto amoTéAsopa petd amd 2 stavarfidele,

avtifeta n ouykhon propel vou ivor alpyH.
Mo Topddetypo:

[v@) T -15 [ 3.0 [ -2.2137 [ -1.9460 [ -2.0215 [ -2.0162 | -2.0161 |
[u(@ [ -00282 | 20705 | -1.2719 | -0.8932 | -1.0080 | -1.0002 | -1.0000 |
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MéBoboc lNemepaopévwv Alapopmv

Y dutn v mepinttwon Ba ypddoupe tn AE (1) wg:

Ui_1 — 2U; + Uj41 X;
1 h21 i+ _(1_ ’>U,':X,'

1 omola pmopel va ypapel wg:

AnAadh, W ovtdv To TpdTo dnpovpyolpe éval cvoTnue pe N — 2
YPOUMLkéG e&lotoeic Tou pall e Tic oplakéc ouvBikec Ba ddoouv T
povadiky Avomn oto TpdPANue, dnAadf tic N — 2 Tipéc v Tou u;.

TXOAIO: Eve auth 1 péBodog pmopei vor epappooBei sukoldtepo amd
N HéB0B0o BoAfc adAd TuTikd YLl Tov oplBud eviildpeowy onueinv
givau, pkpdtepne akpifeiog dLéTL N avtikdTdoToon TNC 2NC TAPAYRYOV
KE TN oXéom TeMepaouévay Slapopdv éxel o@dAua tng TéEng O(h?)
£ve ol Tutikéc péBodol aplBumtikiic emidvone AE éxouv cuvhbuc
ONUOLVTIKE UKPOTEPO CPAAUL.
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[MpoPAfuata Xapaktnplotikov Tipwv: Eloaywyn

Ac Bswpfiooups Thv opoyevl) AE 2n¢ Ttd&ng ue oplakéc ouvBikec:
d?u

dx?
émov k? eival pior eAevBepn TopEpETPOC.
e To spidtnpa stvol: yLol TToLEC Y oLpoLkTYPLoTLKEG TULEC TNG oTtabepdic
k n mwopandve AE emibéyetol tig doopnéves oplakéc ouvBikec.
e AUTEC OL XOPOKTNPLOTIKEG TUHEG KOLAOUVTOL LOLOTLREG.
Eivaw, pogavég 6TL yral outh TV amtAn Slaipopikt e&iowomn 1 Yeviky
Abon sivow:

+Kku=0, u(0)=0, u(l)=0, (2)

u = Asin(kx) + B cos(kx)
OV YLl TLC OVYKEKPLéVES opLokéc ouvBfikee odnyel oTic Ttopakditw
WBrotuéc ko arvtiotolyeg (LBlo)Adoeig
u=Asin(nmx), k==£nm, n=123 ...

O WBrotpéc sivon ouviiBug 1 Intoduevn TAnpoyopia o éva TpdPANua
XOLPOUKTNPLOTIKOV TI®v. H 8oocuvdptnon mov avtiotolysl otn
ouyvkekplpévn oty koBopilel tn popywn tne Abone.

Mo Tapddetypo, oTo mopamdve TpdPAnue tne TaAAdpevng xopdifc o

LOLOTLUEC QLVTLOTOLYOUV OTLC QUOLKEC TUYVOTNTEC TAAGVTWONC KOL OL
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ApBuntikn Emidvon: MNemepaopévee Alapopéc

To mpoavapepBév TpSPANLAL OPLAKGOVY TLLOV

d2

K‘z’+k2u:o, u(0)=0, u(l)=0, (3)
pTopet vou ypoupsl oTn Lop@T| TETEPAOUEVWVY BLOLPOopP®V KAl | aluTd ToV
TpéTo v avoyBel o N e&lomoeic Tne popehc:

ui—1 — 2u;i + Ujy1

2,
h2 — k u; = 0
Mov avdyovtol 0to TapakdTe TPdBANUA LBLOTILGOVY evdc Ttivokat:
2 — hk?> -1 e 0 ) 0
-1 2 — hk?> -1 0 U 0
0 e =1 2—h%k? uy 0

A kaAdTepal

(A= Al)u=0 émov \ = h?k?
Tov ywe h = 0.2 ivouv k = 3.09 (3.1%), k =5.88 (6.3%), kK = 8.09
(14%) kou k = 9.51 (24.3%).
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Tpwdaywviot lMivokec

Ou BLoTipéc ko ta itodaviopata evée N x N tpdiorydviov Tivoko

b ¢ 0 - 0
a b c O 0
A=| 0 a b c 0
0 0 .-~ a b

utopolv val BpeBolv avaluoTikd atd Tic TUpokdTw oXECELS:

a g7 .
Aj=b+2c,/— =1,...,N
j + C\/ZCOSNJrl Yoo g AU

kow b; = (U1, Uy ..oy Uk, ..., uy) T bTOL:
a ‘ JT
ug =2 — ] sin o j=1,...,N.
k < C) N+1 Y J ) )
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Mathematica

deql = u"[x] - (1 - x/5)*u[x]*u’[x] - x
xstart = 1;

xend = 3;

shootstart = 1.000;

valderiv = -1.5;

sols = Map[ First[NDSolve[deql == 0, u[xstart] == 2, u[xend] == -1, u,
x, MaxSteps — 1500, Method — "Shooting”, " StartinglnitialConditions”
— u[shootstart] == 2, u'[shootstart] == ]| , valderiv |;

grl = Plot[Evaluate[u[x] /. sols], x, xstart, xend, PlotRange — All,
PlotStyle — Black, Blue, Green]

flx— ] :==u[x] /. sols

filx ] = FIII[L]

fetpe ] = £ [x][[1]]
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[TPOBAHMATA

Q@ Me tn xpfion Tne Mathematica va AvBodv tar TtpofAfuata
OUVOPLOLKWV TLULOV:

Y'(x)+y(x) =0 émovy(0) =0, y(r/2) =2

y'(x)—x+y =0 6émovy(0)=0, y(1)=2

@ Noa Aubsi to TPdPANUA XOPAKTNPLOTIKOVY TLLGOV TNE £&icwonc
Mathieu

y"+ (A —10cos2x)y =0 émov y'(0)=0, y'(r) =0, y(0)=1
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