Hint for Problem 9.24

May 9, 2011

The problem is

Tyw + Tyy = sin(wz)
Tx=0)=T(x=1)=T(y=0)=0,T(y — o0) bounded.

The PDE can be reduced to a homogenous one by the substitution

U=T+ Asin(wz)
Upw = T — Aw?® sin(wx)

Uyy = Tyy.

Substitute into the PDE to determine the value of A for it to be homogenous:

Uz + Aw? sin(wz) + Uy, = sin(wz)
LA=w

Now the problem becomes

Usa + Uyy =0
U(x =0) =w ?sin(w0) =0
Uz =1) = w ?sin(wl)

Uy =0) = w ?sin(wz)
U(y — o0) bounded.

We can replace one of the non-homogenous boundary conditions with an-
other substitution:

V=U-w? sin(wl)% =T + w ™ ?(sin(wz) — sin(wl) =)
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so that now

Vi + Vyy =0
Viz=0)=0
Vie=1)=0
Viy=0)=w
V(

~2(sin(wz) — sin(wl) ?)

y — 00) bounded.



