
solution to 7 :

show that the energy of the solution ncxith ↓ He

problem (UH-CUxx
=

0
,
x, 0 ,4, 0

(AA)u(0, t)
= 0

Icx , 0) = fex) , U (x0)
=f(x)

for the wave equation on line is conserved
--

Assuming f , 9 are compact support , use the conservation

of energy to slow uniqueness of solutions .

The Energy EIn3C61=98(IUY* CUx2) dx
has time derivating

& FtUJCt= ( - 24+ Utt + !2 1x Uxt)dx

-> =S Ut UAx+ UxUtl-SUxUz dx

Cintegration by parts)
The bordy condition gives Ut(0 ,t)

= #+ Uco ,t)= 0
The condition of compact support gives UxUt is zew at 20 ·



So # EInJC) = 88U . (Ut-cUxx) dx

by thet
.

= So Ut - 0 dx

=O

equation

So Energy is conserved
.

Next
, 29 . U ,

and Us are 2
solutions to (**)

then W=Ui-U2 is a solution to

UH-CUxx = 0 , x40 ,+30 .

E 410,7)
= 0

W(x0)=0 , UtcX ,d
=

0

Noticing E[w] c01
=

0
,
the preservation of

energy implies E[W]Ct) =0 frollt .

so Wt = 0 ,
and thus

WCxit1
= & - Wecx ,t+ W(x ,0

=

0+0 E0

Thus UI-Uz=0 and U = U2 .

The solution is unique .




