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1. Lett t-7 (x1 (t), x2(t)) be a solution of

{

~1 = ~~+ sin(tx1),

x2 = sm zj ,

(x1 (0), x2(0)) = (0, 0).

Show that x1 (t) = 0 = x2(t) for all t. [4]

2. Let c, r > 0 and f : JR x JR -1 JR be continuous function. Define

M :=sup { lf(t, x)l: t E [-c, c], x E [-r, r]}

and
'/' }h =min {c, M ·

Let us define

S ={ X E C1 ( (-h, h); [-r, rJ) nC (i-h, hj;[-r, r]) :X'(t) = f(t, X(t))

for all t E (-h,h), and X(O) = 0 }·

Let p E [-h, h]. Show that the set

Sp= {X (p) : X E S}
is non-empty closed and bounded set. 181

3. Determine the maximal interval of existence for the following initial value problem:

{
± = x cos2 x + sin t cos .r.+ 1,

x(O) = 0.
(i)

(ii) 1
± = -y(x2 + y2),

iJ = x(x2 + y2),

x(O) = 1 = y(O).
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