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1. Consider, for a ∈ R, the following Cauchy Problemy′(x)− x+ 2

x2 + 1
y +

y2

(x2 + 1)3/2
= 0

y(0) = a2.

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

b) Find explicitly the solutions ya (depending on a).

c) Find the values of the parameter a such that dom(ya) ≡ R.

2. Given, for x, y ≥ 0, the nonlinear ODE system{
x′ = x− yx− x2

y′ = xy − 2y

find the stationary points and discuss their stability.

3. Find

lim
n→+∞

∫ n

0

(
1 +

x

n

)n
e−πx dx

justifying all steps.

4. Find the solutions u in D′(R) of the equation:

(x2 − 1)u = δ0

justifying the computations.


