
HOMEWORK 7

1) Evans section 2.5 problem 15

2) Let g ∈ C(Rn) be continuous and bounded, and ~b ∈ Rn. Find a solution to
the equation {

ut −∆u +~b ·Du = 0 t > 0

u(0, x) = g(x)

Hint: Try to come up with a function v related to u that satisfies the heat
equation.

3) Let U = (0, 1). Let u be a solution to
ut −∆u = 0 t > 0

u(t, x) = 0 (t, x) ∈ [0,∞)× ∂U

u(0, x) = h ∈ C∞(U)

Let

e(t) =
1

2

∫
U

|u(t, x)|2dx, e1(t) =

∫
U

|ux(t, x)|2dx

i) Show that e1(t) is a nonincreasing function, and deduce that limt→∞ e1(t)
exists.

ii) Recall from class that d
dte(t) = −e1(t). Use i) to show that limt→∞ e1(t) = 0.

iii) Use Cauchy Schwarz and FTC to show that

|u(t, x)| ≤ (e1(t))1/2

Deduce that limt→∞ u(t, x) = 0 for all 0 < x < 1.
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