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Exercise 1: We have
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and the following formula holds
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With the abbreviation
r, = e’%fg%ds
we then obtain
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Since I'; # 0, this implies the equivalence to
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Exercise 2: a) We have

Ye = 2psin(ut)
Jyvsds = -2 cos(,us)|g = 2[1 — cos(ut)]

so the damping factor is given by
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b) We obtain
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c) Since
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w? ~ 1 is obviously a plausible approximation. The ODE for y, then reads
g +y = 0
and, for the initial conditions yy = 1 and gy = 0, has the solution
Yy = cost
Hence
z, = e oot oqy

is an approximate solution of the given ODE which also satisfies the initial conditions xg = 1
and ¢ = 0.



