MATH 231A, HOMEWORK 1, FALL 2005.

Question 1. Let g be a C? function with g(0) = g(7) = 0. Find the unique
solution u(z,t) to the heat equation

(0 — 0%)u =0,
u(z,0) =g z € [0, 7],
u(0,t) = u(m,t) =0, t>0.

with wu, Ogu, pu, 02u continuous.

Question 2. Find a function g € C?([0,]) with ¢g(0) = g(m) = 0 such that there
is no solution u(z,t) to the backward heat equation

(0y + 02)u = 0,
u(z,0) =g z € [0, 7],
u(0,t) = u(m,t) =0, t>0.

with wu, Oyu, O u, ('“)%u continuous. (You can give g as a Fourier series.)

Question 3. Suppose that g € C?([0,7]) with g(0) = g(7) = 0. Suppose that
u: [0, 7] X (—00,00) — C is a solution to the Shrodinger equation

u(z,0) =g z € [0, 7],
u(0,t) = u(m,t) =0, t>0.

with u, yu, dyu, 0>u continuous. Write down a series solution for wu.

Question 4. Suppose that g is C? and h is C! on [a,b] with g(a) = g(b) = 0.
Write down a series for the C? solution u(x,t) to the wave equation

(0 = 0g)u =0,

u(z,0) =g x € la, b,
Oyu(z,0) =h x € la, b,
u(a,t) = u(b,t) =0, t>0.

Question 5. Find a function g € C?([0, 71]) with g(0) = g(7) = 0 such that there
is no C? solution u(x,t) to Laplace’s equation

(02 + 0%)u = 0,

u(z,0) =g z € [0, 7],
Oru(z,0) =0 z € [0, 7],
u(0,t) = u(m,t) =0, t>0.

(You can give g as a Fourier series.)
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Question 6. Let go,g1 € C*([0,7]) with go(0) = go(m) = g1(0) = g1(7) = 0.
Suppose that u(z,t) is a C? solution to Laplace’s equation

(02 + 02)u =0,

u(z,0) = go(x) z € [0, 7],
u(z, m) = g1(x) xz € [0, 7],
u(0,t) = u(m,t) =0, t > 0.

Write down a series solutions for u.



