
SQOLH E.M.F.E 5o EXAMHNO

ARIJMHTIKH ANALUSH II KAI ERGASTHRIO

LUSH 4ης ERGASTHRIAKHS ASKHSHS

ERWTHMA 1

JewroÔme to Prìblhma Arqik¸n Tim¸n (Prìblhma 0){
y′(t) + y(t) + 5e−t sin(5t) = 0, t ∈ [0, 3]

y(0) = 1

me pragmatik  lÔsh thn y(t) = cos(5t)e−t kai to opoÐo zhteÐtai na epilujeÐ ari-

jmhtik� me mia polubhmatik  mèjodo Prìbleyhc -Diìrjwshc (Predictor-Corrector).

Ja qrhsimopoihjoÔn h èmmesh mèjodoc Adams-Moulton 5 stadÐwn (pc5.m),

pou ulopoieÐ thn diadikasÐa prìbleyhc diìrjwshc kai mia beltiwmènh èkdosh thc

�meshc mejìdou Adams-Bashforth 5 stadÐwn (ab5semn.m) se mia diamèrish tou

[0,3] me stajerì b ma h = 0.1.

B ma 1:

Dhmiourg¸ sto Matlab ta {function-arqeÐa} tou Probl matoc:

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% H diaforik  exÐswsh pr¸tou bajmoÔ f0.m, pou ja epilÔsei h mèjodoc%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function yprime = f0(t,y);

yprime=-y-5*exp(-t).*sin(5*t);

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

% H pragmatik  lÔsh f0true.m tou Probl matoc 0 %

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

function ytrue = f0true(t);

ytrue =cos(5*t).*exp(-t);

SQOLIO: Prosoq  ston trìpo sÔntaxhc thc diaforik c exÐswshc sto m-

arqeÐo f0.m. QrhsimopoieÐtai o sumbolismìc {.∗} gia na epiteuqjeÐ h pr�xh tou

pollaplasiasmoÔ twn dianusm�twn stoiqeÐo proc stoiqeÐo.
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B ma 2:

Dhmiourg¸ sto Matlab to {script-arqeÐo} tou Probl matoc:

%%%%%%%%%%%%%%%%%%%%%%%%

% Driver program run41p0.m %

%%%%%%%%%%%%%%%%%%%%%%%%

clear all

format long

hold off

clf

% ArqikopoÐhsh tou probl matoc

t0 = 0; tfinal = 3; y0 = 1; h=0.1;

% Arijmhtik  epÐlush tou probl matoc 0 me tic 2 mejìdouc

[tout1, yout1] = ab5semn(’f0’, t0, tfinal, h, y0);

[tout2, yout2] = pc5(’f0’, t0, tfinal, h, y0);

% Apìluto sf�lma se k�je shmeÐo thc diamèrishc gia kajemÐa mèjodo

err1=abs(yout1-f0true(tout1));

err2=abs(yout2-f0true(tout2));

% AkrÐbeia se k�je shmeÐo thc diamèrishc gia kajemÐa mèjodo

acc1=-log10(err1);

acc2=-log10(err2);

% DhmiourgÐa pukn c diamèrishc me b ma 0.01 gia thn f0true

tout3=t0:0.01:tfinal;

% Grafik  par�stash twn proseggistik¸n lÔsewn kai thc pragmatik c lÔshc

% Gia thn sÔntaxh kai qr sh thc entol c subplot anatrèqoume sth jewrÐa  

% sth bo jeia tou Matlab

subplot(2,1,1); plot(tout1, yout1, ’o’, tout2, yout2, ’.’, tout3, f0true(tout3), ’-’)

title(’ab5semn and pc5 on f0’);

xlabel(’t’); ylabel(’y and ytrue’);

% Grafik  par�stash tou pl jouc twn shmantik¸n dekadik¸n yhfÐwn se k�je

% shmeÐo thc diamèrishc gia tic 2 mejìdouc

subplot(2,1,2); plot(tout1, acc1, ’o’, tout2, acc2, ’.’)

title(’ab5semn and pc5 on f0’); xlabel(’t’); ylabel(’accuracy’);
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ShmeÐwsh: Oi epexhg seic pou dÐnontai met� apì to sÔmbolo % apoteloÔn

sqìlia kai dÐnontai gia dieukrÐnhsh proc ton anagn¸sth, opìte h emf�nish touc

eÐnai proairetik . Epiplèon, shmei¸noume oti sto f�kelo me ta arqeÐa mac den

xeqn�me na apojhkeÔsoume kai thn mèjodo rk4.m, kajìson qrhsimopoieÐtai apì

thn ab5semn.m gia tic arqikèc proseggÐseic thc lÔshc.

Grafikèc Parast�seic

EmfanÐzontai oi parak�tw grafikèc parast�seic. ParathreÐste oti h mèjodoc

pou lÔnei to Prìblhma 0 me th megalÔterh akrÐbeia eÐnai h mèjodoc prìbleyhc

kai diìrjwshc pc5.m.
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