:56 AM z =
.. m. l'”’ :m; :; . Use the chain vule. %}‘i - ‘52'(?—) -‘)—5- + ‘)i 2; ) ill
: I ollowing -”__c_-'_“r lllx,t)"-x"lf_,il‘lt\:é} 3 t)dt 7 o4 &f
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u(x,0) = fz) relR, N te ¢ ;)_3 _ 2% - P M _
wy(x,0) = glx) forre R, t =0, é:';qfn&gf -5; ot )zgpi;' Jﬁj-ﬁlag;l /
For each of the following change of coordinates, write the corresponding IVP for vivabives |
v(€, n) = u(g(x,t),nlx,1) up to tue ovelev ot 2-ud devivahives )
I €= dr =50 uuu.ﬂ.v)tx,tn . aq,: (5()(‘ ﬁ' 7“1 f)
I.;L=..J_rl=r,t_ 3_:= %}@_}3 M: ﬂ 2
) XOSFL 9 -
Y = M du _ A“ 9
3 ?uﬂ:iﬂq, it all back l;o,c:hi ) = » e CE @? “'?@2 =3 71— + a_ﬂ
Ju Yo o Vw0 o 3t Op . .
o+ — + = ou 2%y o1 Jty 20 )?
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10.3. Vanishing mixed derivative

Let u : R? — R be a twice differentiable function such that w, = 0 vanishes identically.
Then show that there exists (twice differentiable) functions a,b : & — R such that
ot el 2

Petevs pi @) s tuclané ethz cL,

u(z,y) = a(z) + b(y), forall (x,y) € R2. \k ?yooé.’ \J LO 5 take é‘a, Ya ) = (0,0)
(This is the reason why it is convenient, e.g. in studying the 1D wave equation, to
introduce the W) S{QP 1: Inée qva‘fe Evovn Xo=0 to x
A Lk X A~
Y ecturve X,
. 3 (Y) ®u lx,Y]—-'Lz(X y,)_J “x'ylx',‘l‘,)”‘*' o)
lx,ﬁ) = X +C Xo "—
g .; | S l— 4’ 9’{‘_
')l)‘ t\ X -t (s,86) Uy (x,%,) = uy (x,Y,)

Acsy + B,
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I mean b to
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M—r(X,f\ - Yy (xo,¢) = S

devive

-1
Xw

“)‘T CX‘, ‘6) olxl =0

X,
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9.2, Inhomogeneous wave equation on the real line. Let u: R x [0,00) = R .
be a solution of the PDE F(K/é] - SM’Q‘”&\ +X
. t €
wy — Ay, = sin(4t) + x forz e R, ¢t >0, Uty = S Ulx, & Ac = J
u(x,0) = 222 for € R, [ o A ) 75 o ) LXI t-9) ‘4,5
ug(x,0) = Geos(x) for x € R. \ + X-2(t-5)
- — /
B j 5 Fxsyds d¢
R \ ! | &1 o x-c (€-5)
eminder : ZDLLL\&MQI S erMuPIQ (3 S{-ep S) & xb2cem)
- 1 ) N ]
Uge - Cz“xx"' F"‘/f] -y go Sx N ”X * S""Oﬂ)ds‘i{-'
- - —
Uex0)= 40x) ' L eards] TR0V
U.é(,\‘lo )= %Lx) 3O\IVL \.)\.{1\'\\ w(t\A \ _ [ + Zfzx . sinly G k-Z(('—SJ
Wame solv%, Lok - g+t
Stepo: u= w xu,y AR LA New 2 (x-28)" v 2ley 2 )2 )
X 2 )t 2, b, / '41_‘*;5)" +‘—z § (o5 (W)dy
dg i, - ¢ Ny = Fixe) b Uy = © Dxxe=0 (4'Blombart. ) T
Lo e -
uly,0)= 0 Ull)t,O):{LK) ooy X-1¢

i (x0) =0

I Uq (¥,0) = §Lx)

géeE 1 qu,»S{-nvm w{-de{ in] data .

1
Ubte -y =0 -
U %8) =0 auxilliavy (v (x¢,3)
uiv,t9) solut(on

Veexsy = Fos)

Wix, )= Pix,t+s) x4 ct

Wy — (2:\;”‘ =9 4’4[“}“.,(7 Wbt e 2 S [ d
g”b"el =0 L T x - ¢4 FLustda
Wex,0) = Flxin)
X+ c(£-5)
ulx,£,3)= olgt= wix, £-5)= — Flwas) du
€ Jx - c(e-5)
SéeP'l" @Ml’mmd\ olution fov u, ylven by
£
wln ) = 5 w(x¢,s) ds (ovly  Vemaing b0 check u,
o
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