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Exercise 1: (3+4 points)

Solve the following initial value problems

;o 1+cos(x)
0 = e

for z > 0,

z?y"(z) — zy'(x) — 8y(z) = 0 for x > 1,
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Exercise 2: (4 points)

Compute a real fundamental system of the solution space of the following system of differ-
ential equations and provide the real-valued general solution.

v = (5 ) v
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Exercise 3: (5 points)

Consider the following fourth-order differential equation

"

y () + asy” () + azy (t) + a1y (t) + agy(t) = 0 (1)

with real coefficients ag, ai,as,a3 € R. For each of the following sets of functions, examine
whether (with suitable coefficients ag, a1, as,a3 € R) they could constitute a fundamental
system for the solution space of the differential equation.

Justify your answers.

a) M= {yi(t) = e, ya(t) = €™, y3(t) = "'}

b) My = {yi(t) = ', p2(t) = €, y3(t) = €*, yu(t) = *'}.

c) Mz = {yi(t) = 1, po(t) = t, ys(t) = €, wu(t) = e *'}.

d) My = {yi(t) = €', y2(t) = sin(2t), ys(t) = e™", pu(t) = €'}
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Exercise 4: (4 points)

Without knowing the number 7 € R, decide for each of the following matrices A,k =
1,2,3 whether the zero solution is a stable or an unstable stationary point (equilibrium
point) of the differential equation system @ (t) = Az (¢).

Justify your answers.

2 4 0 v -1 0 10 0
0 0 -2 0 0 1 0 v O
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