TMHMA MHXANIKQN H/Y, THAEIIIKOINQNIQN KAI AIKTYQN
ITANEIIIXTHMIO OEXXAAIAX
HY200: EIIIEXTHMONIKOX YIIOAOI'TEMOX

EPI'AXIA 1: AgiOuntixn I'ooppuxn Alyepoo.
(Huegopnvio Ilagddoons: Kvpraxn 10 Ampihiov 2005, (‘Qoa: 23:55))

(H mopddoon g epyaoiag Oa yivel péoa amd v oghida tov nabyuotog oto eClass.)

H egyacio aurij €xel oxomd 1y eEovine JLe T GUETES ®ol eTUVOLNTTIXES LEBGOOVS YId TNV exidvon
YOURURDV CUOTIRATOV.

H mhetoymeia tov moaypomindy mpopinudtov poviehomootvial e diapoouxés eSlomoelg. H oyedioon
nuoyoydv (semiconductor devices), 1 LOVIEAOTOIMON TG BEQUORQACTOG KO THS ROTOVEAWONG EVEQYELS

TOV NULOYWYHOV HOVTEAOTOLETOU Pe eEMETTIRES dloupoQInés eElowoels, m.y.:

2 2 .
— (% + gTQL) +c1g—g —i—czg—z + cu = f, émov z,y € (0,1) x (0,1),
u(z,y) =0, v (x,y) oto ovvogo.
[Tapd to 6T B Tar dovpe AvVOAUTIRG OTO REPAAOLO TOV OPOQE TNV aLBUNTIKY Ao cuvnBwV/IeQLrmV

AoV eELodoemY avagégoune edm o factrd Priuata e dadiractos.
1. AwoxQuromoloipe To MEO Yo VO VITOAOYIOOURE TN AUON O€ CUYXREXQUUUEVQ (TTETEQOOUEVOL TO
TAMB0g) onueio. ZTn OUYREXQLUUEVN TTEQITTWON 0Qilovue T onueia
(xi,yj), 6mov x; =i x hy,hy =1/(Ny+1),i=0,1,..., Ny + 1,
ol yj =j*hy,hy =1/(Ny+1),j=0,1,...,N, +1,
0. 0TTOl0L AmoTEAOUV opotdpopen draudoton tov [0, 1] x [0, 1], dmwg gaiveton oto Zyruo 1. Tig

TUES TS CUVAETMONS U TTdvew OTa onpelo. autd s cupuBorllovpe pe ui; = u(x;, y;).
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Iyijne 1. Opowdpopgo mhéyua tov [0, 1] x [0, 1].



2. ALO®QITOTOLOUNE TIG TTOQOYEYOUS XONOWOTOLWMVTOS TETEQUOUEVES ILAPOOES, dNAAdN

2 2
@(:vaj) _ Ttinty 2 S @(xm yj) = ! 20y = SRS
0z h2 dy? h;
O
ou Uit1,j — Wi—1,j ou Ui jr1 — Ujj—1
%(ﬂ%y}) = T’ 87/(1:“%) - T

3. Todpoupe 10 OVOTHUO TOV YOOUUHMY EELONCEWY Ot HoQEn Tivaxa, A * sol = f, émov o mivarog

A givou poogns Ldvng, dmmg gaivetow oto Zyrjuo 2.
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Iyfuc 2. Moogn mivoxa yo héyua 5 X 5 oto mapomdve wedio [0, 1] x [0, 1].

4, Emivoupe 10 oUotnua pe Ty ®otdAAnin nébodo.
AxohlovOeiore Tig mogaxdrw vodeiEels:
e Xonowomoleiote Tig ouvaptjoelg  \, Lu tov Matlab yio v exilvon YooUmXoU GUOTHIOTOG.

e Xonowomolelote ) ovvdemnon e 1 11iptic yio va duoveyrjoete Tov mivaxa A xal 1o deEi uéhog

[ ue notdAAnha ng, ny, cq, C2, C.

o XONOLWOTOLEIOTE T OVVAQTNON NoNzero Yo Vo oXedLdoeTe TV Sour Tov mivaxa ®al va. deite

™ un-undevizyy doun Tov.

o Xonowomoleiote ™) ovvdeTnon plotsolution yuwt va oxedidoete v AMion TOU CVOTHUATOG,

OMAadr] Ty Avon e duaopiriic eElowaong.
e Xonowomoeiote Ty norm(A x sol — f) ywa va. voloyioete To o@dipna g Aong oog.

o Xonowomnolelote TG tic, Toc yuo Vo LETENOETE TO YEOVO EXTEAEOTC.



o Xonowomoteiote ) ovvdetnon Jacobi yia va Aoete €va yoauurd cvomua pe Ty pEBodo tov

Jacobi.

o XONOoLomoLEloTE T OUVAQTNON Cg YL Vo MioeTe €va yooumuxd ovothuo pe v uébodo twv

Sulnyov Khiogwv (Conjugate Gradients).
o Xonowomoteiote Cnt 1 —C yua va oTapotioete atéleimtes dovkelég tov Matlab.

o [0 vo amoUYETE TV TEQLTTH AVILYQOPN/EMXOAANOT OTO ®UQLO Script 00g, YOOWTE CUVOQTIOELS
(wma yuo vdBe uéBodo lu_run, luinc.run, Jjacobi_run, gs.run, cg-run). Kdbe
e omo autés O

1. Anuovgyet ta a, f.
Zyedualel dourj Tov mivaxa av 1y, ny < 5.
AUVEL TO CUOTYIO 1E THY ROTAAMNAY UEB0DO ndBe poQd.

MeTed ¥Q6VO EXTEAEONS KO GPAMIOL TTOTEYYLONS TS Avong.

SO

EugpaviCer ue ®atdAinho oy oMo To YoO0Vo EXTEAEONS, TO OPAAUC XOL TOV OQLOUG TV ETAVAMTPYEWDY

(av modxeLtTow Yol emavainmuxy uEBodo).

6. Zyedudlel Tnv Avon.

o [l xdBe doxnon vohéoTe TNV AVIIoTOLY OUVAQTNON GOES (POQES YOELALETAL ROl YQUWYTE TLS TOQOTNONOELS
00G ®OLL TOL OY GO 00S YUQm OTT6 TS YOOPLXES TTOQAOTACELS, TO OPAALOTO, TOUS XOOVOUS TV AMICEWY

%Al TOV aoLBud emavolipewv. To reipevo oog va eival oe LaTeX.

AYKHXH 1. a) Kahéote v Lu_run yuo vo XGAVETE TTOQOYOVTOTOMon ne v Lu, ¥y \ yuo vo MioeTe

TOL TOLY VI CVOTHUATOL TTOV TTQORVITTOVY, AV TO 0QYIO TQOEQYETA amd ny = 3,ny = 10,¢4 = 0,¢c2 = 0,c = 0.
B) Oporo yoe ny = 10,ny = 3,¢c4 = 0,c3 = 0,c = 0.

y) Opowa yia ny = 5,ny =5,c; =0,co =0,c = 0.

8) Opowt yio ny = 5,ny = 5,¢c1 = 100,c, = 0,¢c = 0.

¢) ‘Opota yloo ny = 5,ny = 5,cy = 0,¢c2 = 100,c = 0.

o1) Oporo yroo ny = 5,ny = 5,¢1 = 0,¢c3 = 0,¢c = 100.

T mapatneselte wg mpog v axgifela e Avong oog;

AXKHXH 2. a) Opora yiot ny = 10,1y = 10,¢1 = 0,0 = 0 now ¢ = 0.
B) Opowa yia ngy = 20,ny = 20,¢1 = 0,c2 = 0,¢ = 0 o ¢ = 100.
y) Opowat yiat ng = 30,ny = 30,¢1 = 0,c2 = 0,¢ = 0 non ¢ = 100.
0) ‘Onota ywo ng = 40,ny = 40,¢1 = 0,c2 = 0,¢ = 0 »ow ¢ = 100.
€) ‘Opowa ywo ngy = 50,ny = 50,¢1 = 0,c2 = 0,¢ = 0 nouw ¢ = 100,

T mapatneeite wg mEog TV axiPelo TS AVONS 00 KAl S TTEOS TO YOOVO EXTEAEONS;



AYKHXH 3. Aoxwdote vo Aicete Ta Televtolo 5 cvotnuara, g doxnong 2, oNowoToLdvIoS TV
Baowii LTI Tov A, ST1L glvan apads. Mehetijote v ouvdemon spar s e tov Matlab zou yonowomoreiote
™V Y10 NETATOEPETE noll VoL amoBnurevoete Tov A oe agouy poogt]. Emavardfiete T1g eviohés yia T AMion
TOV CUOTHUATOG, RGVO IOV TR Oa yonowpomowjoete Ty Luinc aviityg 1u péoa and v luinc_run.

T\ mapatneelte wg mEOS TO XEOVO EXTEAEONG;

Aopfdvovrag vmdyny cog Ty didomaoy tov mivoxa A oe A = D —L—U non 1 emavalnmuinés nebddovg
Jacobi xal Gauss-Seidel yio v emihvon yoapuxdv cvotnudtwv mooyxweeiote ot dvo Televtaieg
a0rNOELS, EXOVTOG OOV aQyd dudvvopo 1o o = 0, € = .5e — 5 now maxiter = n, * ny,. Ov alhyoeLBuoL

TEQLYQAOVTUL OTOV TTOQAUXATW TIVARAL.

Ze poo@t) eEloddoemv e nooQ1| mvanwv

Emavainmuxy] pébodo Jacobi

for k=1,...,maxiter for k=1,..., maziter
B USRI ot )
B DAL o i S S P R D+ = (L+U)a® +b
if (Jlz® ) — 2|, <€) stop if (|lz®FD —2®]|; <€) stop
end end

Emovoinmuing néBodo Gauss-Seidel

for k=1,..., maxiter for k=1,...,maxiter

o0 P e ey | (D D) = U 4

it (|la® ) — 2®)||, <€) stop if (|[a®*D —2®)||y; <€) stop
end end

AYXKHZXH 4. Xonowomotdvrog wdh v diomra tov A, 6t elvan apouds, xahéote m jacobi, n omoia
Ba viomorel TNV emavoinmT nEBodo Jacobi, néca amd My Jacobi_run.
Aorpdote vo Mioete to televtaia 5 ovomjparo arxd v doxnon 2. Tiu mopotneeite wg mpog v axpifeta

™E AMoNg 00g %Ol MG QOGS TO XOOVO eXTEAEONS 1ol TANOOS eETAVaAPEwWY;

AYXKHXH 5. Toomomowmote v Jjacobi. m (OTE VO VAOTOWOETE TV emavainmTry uébodo Gauss-
Seidel uéoa oy gs. m Vv ool B ROAECETE HAAOOWMA PECT, QTG THY g S_run.
Aonpdote va Mogte To (0 tehevtaia 5 ovotiuara. T mogammeeite wg mog v axifeia g AMong

O0g ROl W TTEOS TO YOOVO eXTEAEONS ®OL TA00S EMAVAAMPPEWY;

AYXKHXH 6. KaAiéote v cg. m H€od amd v cg-run Yy vo ¥enouorojoete v uébodo Zvinydv
Khioewv(Conjugate Gradients) otnv miAvon TV YOOUUROY CUOTNUATWY.

Aorvpdote va AMogte 1o (0 tehevtaia 5 ovorjuata. Tu mogamoeelte wg mog Ty axifela e Adong
00g 1O WG TTEOG TO YOOV EXTELEONS ®ou TA00G ETOVOAMPEDV;

YmevBuuiCovue 6n n uébodog twv Zvlnywv Kiioewv(Conjugate Gradients) pumopet va doBei amd tov

akydpopo:



Agyomoimon: xo9 =0 =rg=b— Axg
Avoe: D?Z() =70 = Po = 70
fork=0,...

— (Fk,?’k)
Yk = Tpr, Apk)

Th+1 = Tk + ODk
kfl b~ QkADk M£00do¢ Sutnydv Khicewy.
Drgy1 = Tr41

if(Teg1,mh41) < €

return

_ (Fr41The1)
Pe=" T
Ph+1 = Tht1 + BiDr

end

I'evirn] voderEn: o va puehetijoete 1o amoteAéonotatd GOg %ol Vo YOAWETE TUS TOQOTNENOELS OO,

OUYXEVIQMOTE TOL OTOVS TTOLQOHATW TTIVOKES:

Ng [Ny | €1 | €2 ¢ | xodvog | opdiuc
3110 0O 0 0
10] 3 0
51510 0
515 [100] O 0
5150 |100] 0
5150 0 | 100
1010 O 0 0
20020 O 0 0
30130 O 0 0
40 (40| O 0 0
50 |50 | 0 0 0
1010 O 0 | 100
20020 O 0 | 100
30130 O 0 | 100
40 (40| O 0 | 100
50 150 | 0 0 | 100

Ilivaxrag 1. Amotehéonara pe yonon me 1u.



Ng = Ny | € | XOOVOG | EMOVAAPELS | oM. | ¢ | xoOvog | emavoMppels | opdina

luinc 10 0 100
20 0 100

30 0 100

40 0 100

50 0 100

Jacobi 10 0 100
20 0 100

30 0 100

40 0 100

50 0 100

G-S 10 0 100
20 0 100

30 0 100

40 0 100

50 0 100

ofe 10 0 100

20 0 100

30 0 100

40 0 100

50 0 100

Iivaxrag 2. Amotehéopoto (e XoNon AOYLOUROU Y1 aQaloUs TIVOXES ROl ETAVAANTTRES ueB6dovg.

KaM emruyia.



