HOMEWORK 7

1) Evans section 2.5 problem 15

2) Let g € C(R™) be continuous and bounded, and b € R™. Find a solution to
the equation

ut—Au+g-Du:0 t>0
u(0,z) = 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
Au =0 t>0
(t,x) € [0,00) x OU
=heC>®U)

e(t) = %/U|u(t7x)|2dx, e1(t) :/U|ux(t,x)|2dm

i) Show that e;(¢) is a nonincreasing function, and deduce that lim; ., €1(t)
exists.
ii) Recall from class that jt (t) = —ex(t). Use i) to show that lim; o e1(t) = 0.
iii) Use Cauchy Schwarz and FTC to show that
u(t, )| < (ex(t)"/?

Deduce that lim; o u(t,z) =0 for all 0 < z < 1.

Let



