MATH 222A — HOMEWORK 4 (DUE OcT 7)

1. Define - g(n)(t)
u(x, t) = Z @) 2 (2,t) € R x [0,00),
n=0
where 1 e
e t it >
t) :=
9(1) {0 if ¢t <O0.

Show that u is a solution of the heat equation

U — Uyy =0 in R x (0, 00)
u=0 onR x {t=0}.

2. Comparison principle: Let  C R™ be open and bounded. Let u,v € CZ(Q7)NC(Q7)
satisfy

ur — Au < f in Qp
u<g onlp,

and

vy —Av > f in Qp
v>g¢g onl7r.

Show that v < v on Qr. [Remark: We call u a subsolution, and v a supersolution of the
heat equation.]

3. Let © C R™ be open and bounded. Let u € C?(2 x (0,00))NC(Q x [0,00)) be a solution
of the heat equation
ug—Au=f in Q x (0,00)

u=0 onQx {t=0}
u=0 ondQx{t>0},
and let us, € C?(Q) N C(Q) be a solution of

—Aus = f in Q
Uso = 0 on ON).

Show that

lim u(z,t) = uso(x) uniformly in x.
t—o00

int: Use the comparison principle to compare u against super and subsolutions of the
Hint: Use th i inciple t inst d subsoluti f th
form

(2, 1) = oo () £+ (2, 1),
where lim;_, ¢(x,t) = 0 uniformly in z.|

4. Evans: Section 2.5, Problem 19 (Problem 15 in 1st Edition)
5. Evans: Section 2.5, Problem 24 (Problem 17 in 1st Edition)



