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1. Let x(¢,tp, 2o} and z(t,f0, To) denote, respectively, solutions of
o' = f(t,z),  =(to) = o
ahd
¥ =ft2)+gltz),  z(f) =%
where
) fe (D, |fi2)i <M for some M > 0, fis Lipschitz in x with Lipschitz contant L;
() g € C(D), |g{t,z)] < K for some K > 0.

(a) Show that
|l=(e} — 2(t)| < (Ixo — Fol + (M + K)to — & + f‘_g.) GHlt=tal _ EE

(b) Use part (a) with g(t,z) = 0 to prove that the solution x(t) = x{t,1p, o) is continuous in
(tg,xg) for t in a compact subset of real numbers.

2. Consider the systems
= Ax (1)
y' = Ay -+ ft,y) (2)

where A is an n X n constant matrix and f(¢,y) is a continuous function defined on R x R".
Suppose that there exists a continuous function a(t) such that
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Show that if all solutions of (1) are bounded, then so are all solutions of (2). What would you say
if A were not a constant matrix?

3. Consider the equation

(

(2) Show that every solution of the equation has at least one zero in [0, 7].

{b) Show that there is a solution having at least two zeros in [0, 7). Is it possible for any solution
to have more than two zeres on [0, 7]7.
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4. Let
0 -—a
A= [ a 0 } )
(2) Find the fundamental matrix et of of the linear system
z = Az,

(b) Use part (a) to show that all solutions are periodic. What is the common period of the
solutions?

(c) Show that the zero solution is stable. Is it asymptotically stable?



