A example of nonuniqueness.
Fix a real number p with 1 < p < 2. Let
ft,x) :p\x|%l for (t,z) € R x R.

Note that f is continuous but that f is not regular.
Consider the initial value problem

(IVP) '(t) = f(t,z(t)), t e R, z(0)=0.

(So an IVP is an ODE together with an IC.)

0 ift<a,
Tq(t) =
(t—a) ifa<t.

Suppose 0 < a < oo and let

Then
(1) =

—1

{Ozf(t,xa(t)) if t < a,
p(t — )Pt =p((t—a)’) T = f(t,z,(t)) ifa<t.

That is,
b (t) = f(t,xz.(t)), t e R and z,(0) = 0.
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