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RUNGE-KUTTA SCHEMES SOFTWARE
The most general scheme are the RK (Runge-Kutta) integrators. These take the previous For instance, the dassic formula is order 4 with:

idea to a general setting, Matlab’s ODE suite implements:®
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4. odel5s: 1st-order method tuned for stiff problem -
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This was designed by Shampine and Bogack!.

. — 1a has a suite o solvers that's based on the same ideas as Matlab in the 0DE
’ [ _,_a_lz_/ Julia h £ ODE solvers that's based on th d lab in the
5/ é@m //&/ -1 - 7 package.” The methods are the same as Matlab. .
i t — e SciPy has many of the same methods implemented.
f__ ‘1 /ﬂllﬂd/ W (A ﬂpw\/-‘/ . /// :7/@3

[Lse Mg ‘
Pk o Sy Ue
/ = I od f L e ey : "
+ A




4

THE PROBLEM
We are considering numerical methods for the initial value problem:

dy

2 ~fLy) - y(0) =y, re(0.7].

where f is continuous and outputs an R? vector. / /

Let y(t) be the true solution. Let }Fé-he grid defined by step -sizes: My, ..., hx such
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satisfies t, = ¥, h,." Let |H| = max, h,. H
Lety,, be the value of y(r) at each of the points in the grid . We thmk of th set

of vectors y, = y(t; ), where eachy, ¢ R,
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We can look at the difference between two grid functions via this norm:
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EXAMPLE 1 0.0 0.2 0.4 0.5
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* You can think of th=as the spade of d x N
matrices where each column is 2 time-step.
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Notes on notation  The choice of grid is "given” by the space Iy, so we can't compare
functions drawn from different grids.

DEFINITION 2 (572) Let u be the result of approximating y(1) via a method ® on a grid H.
Then we say that ® converges if

lo-yule -0  as|H| 0.
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