
MAT311H5F Assignment 4

Problem 1

Show that if u(x, t) and v(x, t) are solutions to the Dirichlet problems for
the Heat equation

ut(x, t)− kuxx(x, t) = f(x, t), u(x, 0) = φ1(x), u(0, t) = u(1, t) = g1(t)

vt(x, t)− kvxx(x, t) = f(x, t), v(x, 0) = φ2(x), v(0, t) = v(1, t) = g2(t),

and if φ2(x) ≤ φ1(x) for 0 ≤ x ≤ 1, g2(t) ≤ g1(t), t > 0, then for all
0 < x < 1, t > 0, we have u(x, t) ≥ v(x, t).

Problem 2

Show the uniqueness for the equation ut(x, t)−kuxx(x, t) = f(x, t) with the
mixed boundary conditions u(x, 0) = φ(x), u(0, t) = g(t), ux(l, t) = h(t).
Hint: Use the Energy method.

Problem 3

Find the solution of the Heat equation ut = kuxx with the initial condition
u(x, 0) = sinhx.

Problem 4

Find the solution of the Heat equation ut = kuxx with the initial condition

u(x, 0) =


2, −3 < x < 1
1, 1 < x < 3
0, |x| > 3.

Problem 5

Find a solution of the heat equation with convection{
ut − kuxx + V ux = 0
u (x, 0) = φ (x)

Hint: use the substitution {
τ = t

ζ = x− V t

and the formula for the solution of the homogeneous diffusion equation.
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