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Eiooywyn

e Miat AE 21¢ Td&ne mpémel va éxel 2 ouvBfikeg yia va siva Suvatd 1)
emidvon tne. TuvAbwcg autéc oL 8vo ouvBfkec divovtan oTo ap)Lkéd
onueio (TpoPiportor oLpXLKAV TULAV) KoL yiow THV aptBpunTik Toug
emiAvom akohouBolue tic peBddouc Touv mponyoluevou kepalaiov.

o TTdpyouv SUWE KoL TEPLTITWOELG OTLG OToieg oL ouvBfkeg Sivovtow ot
SLatpopeTikd onueiat cuviBwe oTal dkpal Tou LTS PeAETT SLALOTAHUATOC
(TepoPriportal OpLAKAV TIWDV).

MAPAAEIFMA
No AuBei oplBuntikd to TpdPANUL :
%
1 _ _ — — —
u (1 5) u=x, u(l)=2 u3)=-1 (1)

Mropbupe var ohokAnpwooupe tnv aparndve AE (yx pe xphon
Runge-Kutta) Bétovtag

e u(l)y=2«ou /(1) =—-15 — wu(3)=4.7876 kou v'(3) =5.1119
Av Sokipdooupe Eovdl

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

o u(l)=2«ou /(1) = =3.495 — wu(3) = —1.0 kou /(1) = 0.5439
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MéBodoc Boiric (Shooting)

H emituynic emhoyh tng 3ng apyiknic Tufg dev frav Tuyaio.
H AE sivon ypoyppika ko yiow tétow eidoug AE 1 amAf ypopuptk
Topep ot aTo Tig TUEG TwV 800 APXLKWV ATtoTEAEOHATWVY Slvel TTdvTa
TN owoTh Avo.
Av
G=mpoPfAedn,
R=amotéAeoua, Ko
DR= egmBuuntd amotédeopa, téte:
G — Gy

G3:G2+(DR—R2)m
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MNAPAAEITMA
Av Tpétel vat AOooUpE Lol W-TPopk AE

"o X r_ _ __
u (1 5) ud'=x, u(l)=2, u(3) 1

dev Bat ouykAivoupe oTo amotéAeopno HeTA aTtd 2 eTavaAfeLg,
avtibeta n ovykAlom propel va elvor apy .
Mo Ttopddetypoc:

[ (@) -1.5 -3.0 -2.2137 [ -1.9460 [ -2.0215 [ -2.0162 | -2.0161 |
[u(@ [ -0.0282 | 2.0705 | -1.2719 | -0.8932 | -1.0080 | -1.0002 | -1.0000 |
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MéBoboc [Memepaopévwv Alapopv

Y duth v Tepittwon B ypddoupe Ty AE (1) wg:

i1 — 2uj + U i
di-1 hl;+u+1—<1—x>u,':X,'

1 omola pmopel va ypapel wg:

X
uj—1 — {2 + h2 (1 — gl):| Ui + Ujp1 = h2X,'

AnAadn, W avtdy To TpdTOo dnpovpyolue éval cvoTnua pue N — 2

ypappkéc e&lowoelg Tou pali pe tig oprakéc ouvBrkec Ba Sdoouv T

povadikf Avom oto TedPANua, dnAadf tic N — 2 Tiuée yio ToL u;.

I XOAIO0: Eve ovth ) péBodog pmopei vor epappooBel sukoldtepo otd
™ LéBoBo BoAfic aAA& TuTikd Yiow Tov aplBd evdidpuecwy onueiwv
stvall pkpdtepnc akpifelog SLOTL M AVTIKATACTOON TNE 2NC TAPAYWDYOU
He TN oxéon TETEPAOHEVWY Slarpoplov éxel opdhpa Tne Té&ng O(h?)
eved oL Tutikéc péBodol aplBuntikiic emihvong AE éxouv ouviBug
ONUAVTIKE JUKPOTEPO TPAALL.
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MpoPAuata XapakTnploTikwv Tiuwv: Elooywyn

Ac Bewpriooupe TNV opoyevh AE 2n¢ Td&ne pe oplakéc ouvBrikec:

d?u

dx?
émov k2 eivo pLoe eAevBepn TapdeTpOC.
e To gpdTnpa sivail: yLol TToLég YoLpotkTpLoTtikég TULéG TG otabepdic
k n mopandve AE emibéyeton tig doouéveg oplakéc ouvBikeg.
o Autéc oL XopaKTTPLOTIKEG TYLéG KohovTow LELOTLLEG.
Etvaw powavéc 6tL yiaw auth TV amAn Sowpopik e&lowon 1 yeviky
AOon sivow:

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

u = Asin(kx) + B cos(kx)

TOV YLOL TLG CUYKEKPLLéVES opLakéc cuvBfikee odnyel oTic Tapakdtw
(Botiuég kaw avtiotoyeg (18Lo)Adoelg

u=Asin(nmx), k==+nr, n=123 ...
Ou WBrotipée eiva ouviBwg 1 {ntoduevn TAnpoyopia o éval TPdPANMA
XOLPAUKTNPLOTIKOV TV, H 18loouvdptnon mou avtiotolyel otn
ouykekplpévn ot kaBopilel T pmopwn tng Adone.
Mo Ttapdderypo, oto Tapatdve TpdPAnue Tng ToaAAdpevng xopdihg oL

L3LOTLUEC QLVTLOTOLYOUV OTLC PUOLKEC TUYVOTNTEC TAACVTWONC KOL Ol
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ApBuntikn Emidvon: Memepaopévec Alapopéc

To mpoavapepBév TpdPANLAL 0PLAKOV TLLOV

d?u

— +k*u=0, wu(0)=0, u(l)=0, 3

it (0) M (3)
pTopel vou ypopel otn popy1| memEpaoUévwV SLatpopdv Kol | otutd Tov
TpéTOo vau awvaxBet oe NV e€ioboeic tng popyic:

Uiy — 2u;i + ujy1

2,
h2 —k u; = 0
Mov avdyovton 0To TapakdTw TPOPANLAL LTV evdg THivokal:
2 - h’k? -1 e 0 u 0
-1 2 - h’k? —1 0 up 0
0 e =1 2—hPk? un 0

1 kaddtepa

(A= Al)u=0 émov \ = h?k?
Tou yte h = 0.02 Sivovv k = 3.09 (3.1%), k = 5.88 (6.3%), kK = 8.09
(14%) xou k = 9.51 (24.3%).
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Tpudraywviot lMivokeg

O 18otipéc kou taw Lodraviopota evog N x N tpudlary®viou Tivakoal

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

ptopouv va BpeBodv avaluotikd amd Tig TapokdTw oxéoelg:

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

T

kow Uj = (u1, tp, ..., Uk, ..., uy)" &mou
k .
” a . kjm . N
ug = — ] sin w j=1,....N.
k c N+1 Y J ) ’

MpoPAfpota Oprokdv & XopokTnploTik®dv Tirdv



Mathematica

deql = u"[x] - (1 - x/5)*ulx]*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]

fitlx_ ] = £ <[]
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[MPOBAHMATA

Q@ Me tn xpfion tng Mathematica vat AuBolv ta TtpofAfata
OUVOPLOLKAV TIRLDOV:

Y'(x)+y(x) =0 émouy(0) =0, y(r/2) =2

y'(x)—x+y =0 6émouvy(0)=0, y(1)=2

© No AubBei to TPdPANLAL XLPOALKTNPLOTIKDV TURAV TT £&lowong
Mathieu

y" 4+ (A —=10cos2x)y =0 émov y'(0)=0, y'(r) =0, y(0)=1
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