PDE: HOMEWORK 3

Due Friday, September 30 (at the start of the recitation)
¢ From the Strauss textbook: 2.3.4, 2.3.8, 2.4.4, 2.4.15, 2.4.16.
« Additional problem: Suppose that v = u(t, z) is a positive func-
tion (L.e. u > 0), and v solves the equation

i
((—% - %)u +u =0, for (t,z) e Qp:=(0,T) x [-L, L]

Show that u satisfies the maximum principle.

Date: September 24, 2016.
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vis also a solution of the wave equatlon Since 'U(O t)- = u(l t) =0, v(1,t) =
0'and v(z,0).= u(l—=,0) = 4(1.— (11~ a:))— 4z(1-z), v is a solution of
sion equation with the same initial data and bounda.ry data as u. Since solutions
it follows that v(cr; t) = u(:c t) for all t > O and 0<z<1,

; f;"‘“w"”dm=2/§u<w,t>ut<m=ﬂ s
N - Z/OIu(:c,t)um(m,t) da

o=1 1
—2/ ul(z,t) dz
=0 0
) 4
== —2'/ ul(z, t) dz.
0

> integral cannot be zero since this would imply u,(z,t) = 0, which means that for

- each t; u(z,t) Would be constant in z. Since u(0,t) = 0 that constant would be zero.
But by pa,rt (a), u is positive for 0 < z <'1. Thus fn (z,1) dz is strictly decreasing,
since 1ts 'derlvatlve i3 negatlve

= 2u(z, t)us (T, t)
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