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Applying Euler’s Method to a second order ODE

A general second ordinary differential equation?:

d?x
dt?

+aft, x)% +b(t,x)x = f(t,x) (1)

can be converted to a first order system

. { 0 1 }
X = X+E (1)
—b(t,x) —af(t,x)

. ' 0
where X = X , X = X , F= and y:%.
y y f(t,x) dt

In any t-interval th.1<t<tn Euler’s method advances the solution X from

X, =X(t,,) to X, = X(t,) through approximating X ~ %

Substituting this back into (1) gives

- 0 1
—ln Anil = An—l +En 1
K - bn—l - an—l

where a, , =a(t, ;, X, )

Making X ,the subject gives the following relation:

0 1
ln :ln—l—i_k ln—l—i_k_Fn )
_bn—l _an—l

This may also be written as two simultaneous equations:

X, =X4q + kyn—l

Yo =Yna— kbn—lxn—l - kan—l You t kfn—l

The equation (1) is demonstrated on a spreadsheet (Excel)?.

1 Ordinary Differential Equations
2 Solving a second order ODE on Excel Spreadsheet



http://www.numerical-methods.com/
https://www.researchgate.net/profile/Stephen_Kirkup/project/Modern-Methods-of-Mathematics-Education/attachment/5b72915ccfe4a7f7ca5a2c13/AS:659443423408129@1534234972638/download/Ordinary+Differential+Equations.pdf
https://www.researchgate.net/profile/Stephen_Kirkup/project/Modern-Methods-of-Mathematics-Education/attachment/5b78993ccfe4a7f7ca5b3c60/AS:661101146566656@1534630204609/download/Euler.xls

