Solution. Assignment 2

We consider
(1+52)@+8d—u—u: !
ds? ds V1+ s2
onR x R.
() Lets = sinht then
ds
= cosht
and
d 1 d
ds  coshtdt’
Hence with
u(s) = u(sinht) = z(t)
we find
du 1 dx
ds  cosht dt
and
Pu 1 d 1 dx
ds® ~ coshtdt <cosht%>
1 1 d?xz  sinht do
1 d?r  sinht dx
" cosh®t df® cosh3t dt
By insertion in (1) we obtain
. 9 1 d?z  sinht do ) 1 dox
(1+sinh™?) (ﬁ% - ﬁ%) bt i a °

Simplifying with cosh? t — sinh? t = 1 we finally obtain

d*x 1
a2~ " cosht
as stated.
(b) Lety(t) = (y1(t), v2(t)) = (x(t), £(t)), then
y=Ay+0b
with
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(c) Eigenvectors for are(1, 1) with eigenvaluel and(1, —1) with eigenvalue-1. Hence

A =CDC~! where
1 1 1 0
() =G h)
This impliese!4 = Cet”?C~! from which it follows that
' :
A e 0 1 (cosht sinht
=0 (0 et) ¢ = (sinht cosht)'
(d) It follows from Theorem 6.28 that
t
yo(t) = tA/ e *b(s) ds
cosht sinht " coshs —sinhs 0 d
sinh?z cosht/) [, \—sinhs coshs ﬁ iy

cosht sinht '/ _tanhs d
sinht cosht)/ [, 1 5

cosht sinh t> <— In(cosh t))

sinht cosht t

[ —1In(cosht)cosht +tsinht
~ \—In(cosht)sinht¢ + ¢t cosht

(e) The set of maximal solutions of (3){g, + ¢/“n | n € R?}, that s,

{ ~ (—1In(cosht)cosht + tsinht 4 n; cosht 4+ nysinht ) . R}
y=1\- In(cosh t) sinh ¢ + ¢ cosh t 4 n; sinh ¢ + 7y cosh t M, 72 )

() The maximal solutions:(¢) of (2) are obtained as the first coordinates,(f), and the
set of maximal solutions of (1) is then

{z =—In(V1+8)V1+s2+ts+mV1+s2+ns|n,m € R



