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8 Zagadnienie poczatkowe

Typowe zagadnienie poczatkowe opisane jest rownaniem

df

E D g(t)f)) f(to) ni fo°

W zagadnieniu poczatkowym moze wystepowac wiecej
Zmiennych

df

C-e(t), f(t) =




4 Metoda Eulera
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fn+1 = fn +hgn +O(h2)




Metoda Eulera

N

rozwigzanie analityczne: N(t) = NO exp((-t) / tau)



https://www.geogebra.org/classic/sb2fjudh

Metoda Heuna

rozwigzanie analityczne: N(t) = NO exp((-t) / tau)
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https://www.geogebra.org/classic/spkxdnwf

i Metoda Heuna

1 k1:hg(t:f)
f(t)+§(k1 +k2) k, = hg(t +h,f +k,)

R

f(t+h)




Metoda punktu posredniego

1201 rozwigzanie analityczne: N(t) = NO exp((-t) / tau) d N

dt T

https://www.geogebra.org/classic/ykg4ynag



https://www.geogebra.org/classic/ykq4ynag

8 Metoda punktu posredniego

k, = hg(t,f)
f(t+h)=~f(t)+k, kz=hg(t+g,f+%j




f(t+ h) ~ f(t)+%(k1 +k2) SR )

f(t+h)=f(t)+k

k= hg(t,f (t))

f(t+h)=f(t)+ak +ak, K, = hg(t +vyh, £ (£) + vk,




B Metody Rungego-Kutty rzedu drugiego

df _ I LRl

a_g(t,f) f(t+h)_f(t)+hat+ 7 att| o(h*)
f(t+h):f(t)+hg(t,f(t))+h72%gt+o(h3)

Ft+h)=£(6)  h (£ () + (Z?g? ‘;’Ifgjtw(hs)

f(t+h) = f(t)+051k1 + .k,




B Metody Rungego-Kutty rzedu drugiego
T
k, = h[g(t +vyh f(E)+ v21k1)]

k, =h| g(t+ vy, f(£) +v,he (6,5 (t))) ]

i a a i
k, :h_g(t,f(t))+@—§tv21h+§ v,hg(t,£(t))+0(h?)
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09 09
kz = hg(t’f(t)) s Et V21h2 + ﬁ

vuh?e(t,f(t))+0(h*)
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B Metody Rungego-Kutty rzedu drugiego

k, = hg(t,f(t))+ %2

= vuh?e(t,f(t))+0(h*)

1/21h2 us 2—?

t

f(t+h)=f(t)+ak +ak, k = hg(t,f(t))
f(t+h)=f(t)+ahg(t,f(t))+ahg(t,f(t))+

+O(h3)




88 Metody Rungego-Kutty rzedu drugiego
f(t+h)=f(t)+(a +a,)hg(t,f(t))+

0g 09
+ a,v,,h’ (at + o gjt + O(h3)
h*(og ogd
f(t+h):f(t)+hg(t,f(t))+?(8—i+§d—g Lo(k)
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88 Metody Rungego-Kutty rzedu drugiego

k= hg (6.1 (1)
k, = hg(t +vyh, f(t)+vyk,)

f(t+h) = f(t)+0¢1k1 +a,k,

o | sl v
— .
a,+a, = =3 a, =0
_ 1
] 1 12, =5 Ta, =1
oV, ==
2°211 T 9 Vs =1 V,, :%




B Metody Rungego-Kutty

f(t+h)=f(t)+ak +ak, +...+ak

n n

k= hg(t,f(t))
k, = hg(t +vyh, f(t)+ v,k )
ky = hg(t+vyh+vh, f(t)+vik +vyk, )

3

i=1

K - hg(t chSy F(E)+ zvk]
i=1




)= £(t)
k = hg(t,f(t)) Z

0
k1j 0 0 1

( 1
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1
k, = hg(t+—h,f(t)+zk2j




B Metoda Rungego-Kutty rzedu czwartego

f(t+h)+Ch’
f(t+h)+2C(%)5

ozf(t+h)—f(t+h)+%c1f

f(t+h)
f(t+h)

ch® =2 [ F(e+h)-F(e+h)] = F(e+h)-F(e-+h)




@ Metody adaptacyjne Rungego-Kutty
Metoda Rungego-Kutty-Fehlberga

Liczba obliczonych wartosci funkcji m---nm-n

Maksymalny rzad metody




Politechnika
Wroctawska

Metody adaptacyjne Rungego-Kutty
Metoda Rungego-Kutty-Fehlberga
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Metoda Rungego-Kutty-Fehlberga

e =F(th)—F(t+h)=3 (a5 )k

i=1
e| <6
e ~Ch
e|<5/128




@ Metody adaptacyjne Rungego-Kutty

ode23 Bogacki-Shampine
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88 Podsumowanie (1)

« Zagadnienie poczatkowe —=g(t,f), f(t)=f

« Metoda Eulera f..=f +hg + O(hz)

f(t+h)=f(t)+ak +ak,

 Metody Rungego-Kutty k= hg(t,f(t))
k, = hg(t+vyh, f(t)+vyk )




Podsumowanie (2)

e Metody Rungego-Kutty

f(t+h)zf(t)+a1k1+a2k2+...+ak

n n
k= hg(t,f (t))
k, = hg(t +v,h, f(t)+ v,k )
k, = hg(t +vyh + vy, f(E) + vy k, + v32k2)

k = hg(t = hnivm.,f(t) + nivm.k,.j
i=1

i=1

o Kontrola wielkosc btedu
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