Integrating Differential Equations
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Systems of Equations
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Linearized Differential Equations
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Ak = i+ iy = eig(J)
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Eigenvalues of J are +¢ and the solutions are

purely oscillatory linear combinations of et and
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Single Step Methods
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Classical Runge-Kutta
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The BS23 algorithm
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Lorenz Attractor
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Stiffness

A problem is stiff if the solution being sought
is varying slowly, but there are nearby solutions
that vary rapidly, so the numerical method must
take small steps to obtain satisfactory results.
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J=1y?—y
y(0) =n
0<t<2/n
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Events

y = f(t,y)

y(to) = Yo

g(t«,y(tx)) =0
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j=-1+y°

y(0) =1, y(0) =0.
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g(t,y) = d()Td(t)

d = (y1(t) — y1(0),y2(t) — y2(0))?*
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Local discretization error

Up = f(t7 Un)
un(tn) = yn

dn = Yp+1 — un(tp41)

Global discretization error

€n — Yn — y(tn)
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order
dn| < CRETY

dn = O(RET1)
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Yn4+1 — Yn ~+ hnf(tn, yn)
un(t) = un(tn) + (t — tn)up,(tn) + O((t — tn)?)
un(tn—l—l) = yn + hnf(tna yn) + O(h%)

dn = Ynt1 — unltns1) = O(hy)
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