
SQOLH EFARMOSMENWN MAJHMATIKWN KAI FUSIKWN EPISTHMWN UPOLOGISTIKH

FUSIKH � 7o EXAMHNO

5h ASKHSH

ARIJMHTIKH LUSH DIAFORIKWN EXISWSEWN II

Sthn �skhsh aut  ja qrhsimopoi soume thn mèjodo Runge-Kutta 4hc t�xhc gia na epilÔsoume thn

exÐswsh tou Newton gia di�forec peript¸seic dun�mewn.

Gia thn perÐptwsh dÔo diaforik¸n exis¸sewn thc morf c:

dx

dt
= f1(t, x, y),

dy

dt
= f2(t, x, y) (1)

h mèjodoc dÐnei:
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O nìmoc tou Newton sth Mhqanik  eÐnai diaforik  exÐswsh deutèrou bajmoÔ wc proc to qrìno

mporeÐ na grafteÐ wc sÔsthma dÔo diaforik¸n pr¸tou bajmoÔ:

dx

dt
= v,

dv

dt
= a(x, v)

To sÔsthma autì eÐnai isodÔnamo me to (1) an h metablht  y eÐnai h taqÔthta v, f2(t, x, y) = y kai

f2(t, x, y) eÐnai h epit�qunsh.

Gia epit�qunsh ja p�rete tic peript¸seic: a) mhdenik  (eujÔgrammh omal  kÐnhsh), b) stajer 

(eujÔgrammh omal� epitaqunìmenh kÐnhsh), g) an�logh thc −v (epibradunìmenh lìgw antist�sewn)

kai d) an�logh tou −x (tal�ntwsh). Kaje for� epilèxte kat�llhlec arqikèc sunj kec (x(t = 0)
kai v(t = 0)). Gia k�je perÐptwsh na sqedi�sete ta x(t) kai v(t).
Prot�seic gia thn sÔntaxh tou k¸dika.

Sto kurÐwc prìgramma ja orÐzete ton telikì kai arqikì (sun jwc 0) qrìno, ton arijmì bhm�twn,

arqik  jèsh, thn arqik  taqÔthta kai, an jèlete, epilog  thc epit�qunshc. H subroutine Runge-
Kutta ja kaleÐtai me orÐsmata ton telikì qrìno, arqik  jèsh kai taqÔthta kai arijmì bhm�twn.

Kalì ja eÐnai h plhroforÐa gia k�je b ma (qrìnoc, jèsh kai taqÔthta) na apojhkeÔetai se antÐ-

stoiqa array(pou ja eÐnai kai aut� orÐsmata thc subroutine) ¸ste h eggraf  se arqeÐo na gÐnetai

sto kurÐwc prìgramma (ìpwc prot�jhke kai sthn prohgoÔmenh �skhsh).

MporeÐte na èqete mia xeqwrist  subroutine pou ja ekteleÐ se k�je b ma tic pr�xeic pou apaiteÐ h

mèjodoc. Gia par�deigma:

SUBROUTINE RGCALC(T,X1,X2,DT)
ìpou T, X1,X2 eÐnai o qrìnoc kai h arqik  jèsh kai taqÔthta kat� thn eÐsodo sthn subroutine, en¸
sthn èxodo oi metablhtèc autèc ja èqoun tic nèec timèc. DT eÐnai to qronikì b ma pou ja orÐzetai

sthn subroutine Runge-Kutta ap' ìpou kai ja kaleÐtai h subroutine RGCALC.


