= ; (Cellalerato v

e '!
J}m@er Jias f,ww

..-at"!‘ Vior v (5o

—
5 T
(e
el
s

/A 2
G ey
( 715 ¢ Uy

(+) %) ulx, 0): J&'

(4) v vl0,4) -

noviee e

Nakles - il U(X,‘é>‘: \/{')r!) W/fb be” ajfv lyTion, {]) Lf’ramj

; 1‘58 Para"h;?_'_’f____ | ?{ i J’a haL ie& :

L': f3)i£

byl 4)- Cp o wr (=0
FOYw ) - ) o ()
R Sty |
: S e R )
Chiis i b e sl xt His e_quﬂ.){} L RGN e
&) ") #/\U‘(x\) =O st

V(O) L) —'O el ’M(O,é}:V‘ZU)W/"é>:O
i - U(LA) = DwAE)= D0

1L x> g #@ﬁ /)-Ae"r AT T Gives e
’M\g;” mﬁzp@r&,ﬂ‘!’ quﬂ‘hor\j AtB= O Ao ,‘/}—L'-f- Ee—ﬁl" = A ERD
1 V-K\' =

So %@L 0 ‘j ;{jﬁ } O; i A_XJ & (“A &) forees A=B=0
n mogningtu! 5ol ition SE o e —u*, Thon

) = Asin (/” %)+ B cos (}0’ G we - wand v(0)=HL)=0,

we fake B=0 and e 0 o B N W a&e"L te  Aundomenta!
SO[Uh“‘S' f el |
T 7{\; 5“,}(71. R ’ -A,f*"(wm)l.

W ig@; @f!’éjﬁjnﬂ”’fﬁ Jeo *ffTD"” Ve Sah‘)'(‘“ ' 2

| w; . ,,w =0




e e o

W(’{\) A CM(CTT‘M_& ‘f‘B ﬂ?_u:;{_ \

i
:F./bm (27) . V(PS) W.f,{o) O e W_& (D) O 43 xv\\ \A C:Jm “O "0/ ; ?
| | | |

[é):. ch'{m
I'bnca w1y 'runcfibfr af-}ﬂe_ -f;,m ;

(D | ulxt) = Z o Co.s( f) sm(w x)

Pt e,

W,.,m

I s s

_,._,._( t)

soles O (6, md () _
am&& -J[ll?r") 'lf{)r' @) ;,‘-f‘ _SMI[;JF” g,ﬂgj

e e

.







_ : 4 o Kb, el
2- (g\'Z) (1 U%f’uxx'—; O 3 {: o ’ .6:70 e S
01 uly0)=, [ 0} 0 0%
Bl fols ). u(ltH) e
W So[w_g -Hq{ge 'tﬂu“b‘unj [.’[-F 7 =0y -.--7f+| 'éo“’& '“\6 g“_bw:h\j A
() €Ty =2y = O b C0<x<l,£>0
(21) J'f"’z(.;ro) g 'X*{’Z_t(}(,o‘:): 0 y Ofxgl
(34 Z(D-(:) = = 'Ljro i T 2y e g

qc{" '} gePam"’lm\ of Vahﬂso\lﬁ Lf'{'“z‘(?’iab)l\/br)w{{\wa nahm SOI“J—'MJUW%_
1 m:r)w“}[f b ”fh); af‘?{U 6

SIERBT WNEIR e Ll
w[-f vv[);)




_pard__ 270
- E F+l

| S A e |
We £ }.r-/" A
. n . s
Mot the avernge valte o
¥ I ,
. ¢ :

e LA et ,}
:?+P 5J 1."!5(_ ‘“' ' |k (-C?r\a {“v = i
:_:_" fomr |, :" 5 *, N il ¢
gl fz ) ol
[ m— x| = 7l o=
).(’J,' = é‘\?(', b} _’)_l !”_!_g}“,.‘
B




47?1 cond-) _

“-“S‘ch‘f] me& 7 24 ' | fiiel
S T

(?sv— [)+ Z" W“ ((%ﬂ)er ((::H:J? *)




+)= vix)wit), then
3 ﬂ’%wnﬂr WLE

|
Vi

\ v v Jut) B x 0,
] wla)= 1,\_,-';0}: d @

vig)= vIT)=o0 ®)
@@ :"? \/:: Q/O’b\:ﬂx

R

Wwilo)= l*\l‘lo):'g @
TULO solutio H W itw=0 ouwe st and test
et W = i St rwe et Thee BE) anre efuimfont v

- 1
{(M/l %JC+WL‘M) & Wr’w?f-wf Gt :Q.d)/‘f\

W,te)=0 , Wi o)+ o) = O

Wea lor Lo ’
{ i ot b Wz;CJ‘ff:D
MAE g ey $t) [ o
—_— l . ;
Thean { Wi =250 sy
|.z\jF 2
; e $ O R 27 buully —
i 2 0):‘0., W| =
ot Ly o Witelnit e get [ b j? e
| o
i S 9o cnrqy
T hwy hiky= ) r t i
' (g(r) it }(C)Mthw) i 7O hirue

i :;xf g'('t"C)dr



4. (5.4) Let u = u(z,t) be the solution of the global Cauchy problem for the equation wu;, — Uz = 0, with
initial data u(z,0) = g(z), w(x,0) = h(z). Assume that g and h are smooth functions with compact
support contained in the interval (a, b). Show that there exists T such that for>T,

Ec.'_n(t) = Epot(t)

Proof. From the d’Alembert formula, we know that

1 1 z+ct
uat) = lole+e) +ola—co] + - [ hyhay
2 2C z—ct
We can write the potential and kinetic energies as
1 2 1 -
Epog = 5‘ 'rouzdz Ecin = 5 pgutd:r
R 3

where ¢? = 22, Without loss of generality, we may set pg =1 so 1 = ¢2. %
We can write the d’Alembert formula as u(z,t) = F(z + ct) + G(z — ¢t) where

1

z 0
F) = 300 + 5 [ )iy 6) = 396)+ 5 [ hway

So we can write the kinetic and potential energies as
g f/wwafn

2 Jr
Eein = ﬁ/ (F' - G') dz

2 Jr

So Epgg(t) = Ecin (t) if and only if

/ Fllz+et)G'(z—ct)dz =0
R

Now, we know that Supp(F’) and Supp(G') are contained in Supp(g) U Supp(h) C (a, b). Moreover, for
each z ¢ (a,b), F'(z) = G'(z) = 0. So consider t > %52 Then for any z € (a, b), exactly one of z + ct
and r — ct is outside the interval (a, b). Thus, fort > T = 9-2“7"—, we know that F'(z + ¢t)G'(z — ef) =),
So for t > T, we have

jﬁu+mgw-ma=o
R

and we conclude that E,;,, = ath O



