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Problem 1. (5 points)

For each of the following differential equations, find the general solution by using the method
of separation of variables.

After that, solve the corresponding initial value problems with the given initial data and
determine for which t the respective solutions exist.

(a) 2t =u? for t > 1, u(l) =4,

(b)  w'u=¢ for ¢t >0, u(0) = 2.
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Problem 2. (6 points)

Consider the matrix
Ao (-1 2
S \2 -4/

(a) Determine a fundamental system for the solution of «' = Au.

(b) Determine all equilibria of «' = Au and check them for stability.
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Problem 3. (4 points)

Let A€ R** be a real matrix with eigenvalues
)\1 - —2, )\2 - —1, )\3 - 21, )\4 = —21
Which of the following statements are true, which are false? Explain your answers.
(1) The system u' = Au has exactly one equilibrium.
(2) The equilibrium «* = (0,0,0,0)" € R* is asymptotically stable.
(3) There exists a m-periodic solution of ' = Au.

(4) There exists a solution w of ' = Au with limy . |u(t)] = co.

Hint: In each case a short explanation is enough. You do not need long calculations.
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Problem 4. (5 points)

Consider the differential equation

u’(t) — 2u'(t) + 2u(t) = 2sin(t) — 4 cos(t).

(a) Determine a real fundamental system for the homogenous problem.

(b) Find a particular solution w, of the inhomogeneous problem.

Hint: You can use the ansatz wu,(t) = acos(t) + bsin(t) with a,b € R.
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