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1. Let k € R, consider the following Cauchy Problem
y'(x) + ay(z) + 2v/y(z) =0
y(0) = k.

a) Discuss local and global existence and uniqueness of solutions, depending on k.

b) Find explicitly the solution in case k > 0 and draw its graph.

2. Find the solutions of the following linear ODE system

¥=x+3y+2z
Y=y
2 =2y+z.

3. Let, for z > 0 and n € N,

3

gn(x) == and  f,(z) := g,(z) arctan <

n+ ! nxz? + 2) ’
Then

a) Find the pointwise limit f of f,, as n tends to +o0.

b) Compute sup,epo ooy [9n()|-

¢) Prove that f,, — f in C°([0,+00)) (with the sup-norm) as n — +o0.

4. Let f € D(R), v € C*(R) and check that

a) (Wf) =¢'f+¢f in D'(R);
b) 28’ = —6 in D'(R).



