
A1 Differential Equations I: MT 2024

Additional examples on maximal existence interval, blow-up, global existence

We consider the maximal existence interval (T−, T+) for initial value problems of the
form

y′(x) = f(x, y(x)), y(0) = b.

The goal is to

� determine whether T− = −∞ or T− > ∞ and in the later case find numbers −∞ <
c3 < c4 < 0 so that T− ∈ (c3, c4)

� determine whether T+ = ∞ or T+ < ∞ and in the later case find numbers 0 < c1 <
c2 < ∞ T+ ∈ (c1, c2)

for the following problems

1.
y′(x) = y3(x) sin(

π

1 + y(x)2
) with y(0) = a

2.
y′(x) = ey(x) + x for y(0) = 1.
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