IV. Ordinary Differential equations



We are concerned here with the problem of solving differential equations, numerlcally At
first we concentrate on the initial value problem : Find a function y( | '
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Euler’s method

y' = f(t,y), y(to) =yo Y(ta +h) =y(ta) +hf(ta, y(tn)). Yo =
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Geometric derivation of Euler’s method.
y
heun’s method :
Tar_lgent 2= Yix)

h . , :
y’ra+1 — yn —l_ § {f(.’]’lr“ yn) —l_ ,}([-Tn —l_ h yn —l_ hj (I’rnyn)]} (e mm e
' i
‘ Modified Euler’s method \ i |
| |
l I
: l I

Yn+1l = Yn + hf [m’”‘ T § Yn + §j (.’L’n, yn)] Geometric interpretation of Euler's method
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y = f(t'.r y)! y(tﬂ') = Yo Stope = flx, Y(x))
h ' Slope = f(x +h, Y(x) +hfix, Yiz)))

yn+1 = yn + E[I(xn’ yn) + f(xn+13 yn + hf(xn’ yn))]

Runge-Kutta method

z = Y(x)
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yn + z(k1 + 2k2 + 2k3 + k). lllustration of Runge-Kutta method
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