MATH 319 ASSIGNMENT 2

DUE THURSDAY FEBRUARY 17

. Find u(z, a) satisfying
Tuy + aug = 0, and u(z,1) = f(x),

where f is a continuously differentiable function.

. Find the general solution of

a) Ugy + 6Uyy — 16Uy, = 0,

b) gy + 4ty + 4y, = 0.

. Reduce the following equations to canonical form:

a) a®Ugy + 20aUzq + T2 Ugq = 0,

b) Uzy — 22Uz = 0.

. Derive the analogue of D’Alambert’s formula for the solution of the Cauchy problem

Ut — Ugy = AU, U(IL‘,O) = f(.’L‘), ut(x70) = g(a}),

where A is a constant, and f and g are given functions.
. Show that the general solution of the hyperbolic equation

Ugpye — TUH — %Ut = O, (t > 0),

has the form
u(z,t) = F(z +2Vt) + G(x — 2V1).
. Let u(x,y,t) be the solution of the Cauchy problem

Ut — Czuxx - c2uyy = Oa u(xvya 0) = f(xay)v Ut(l‘,y,O) = g(ﬂ?,y),

where ¢ > 0 is a constant, and f(x,y) and g(x,y) vanish for 22 +52 > r? for some r > 0.
Show that the solution u(z,y,t) vanishes if 22 + y? — r? > c¢2.
. Find all solutions of the heat equation u; = uz, of the form

).

1 x

u(x,t) = —=v(——
(5.0) = Sl

. Show that if u(z,t) is a solution of u; = uy,, then so is

v(z,t) =t 2e Wy (g /8, —1/1).
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9. Let u(z,t) satisfy the heat equation for x € (0,1) and ¢ > 0, the boundary conditions
u(0,t) = u(1,t) = 0 for ¢t > 0, and the initial condition u(z,0) = f(x) for z € [0, 1] with
f a continuously differentiable function. Show that

1 1
/ lu(z, t)|*de < / |f (z)de, for any ¢t >0.
0 0

(Hint: Use 2uu; = (u?); and uuz, = (uug)y — (uz)?.) Derive a uniqueness theorem for
the above initial-boundary value problem.



