
KMA354
Partial Differential Equations

Assignment 4. Due any time between now and the last day of semester 2.

1. Hermite’s differential equation is U ′′
− 2xU ′ + 2nU = 0.

The Hermite polynomials, Hn(x), are solutions to the Hermite equation and may be defined

by the generating function

G(t, x) = e2tx−t
2

=
∞∑

n=0

Hn(x)
tn

n!
.

Obtain relationships between Hermite polynomials by

(i) differentiating the generating function with respect to t;

(ii) differentiating the generating function with respect to x.

2. Consider the Sturm-Liouville boundary value problem

U ′′ + λU = 0 , U(0) = 0 , and U(1) = 0 .

(i) Determine the eigenvalues, eigenfunctions, and normalised eigenfunctions.

(ii) Repeat (i) but with the second boundary condition changed to U ′(1) = 0.

3. Solve the following nonhomogeneous boundary value problems using the Green’s function

technique.

(i) U ′′ = −x

U(0) = 0 , U(1) = 0.

(ii) U ′′ + U = −1

U(0) = 0 , U(π/2) = 0.

(iii) U ′′ = −2x

U(0) = 0 , U(1) + U ′(1) = 2.

(iv) U ′′ = −2x

U(0) = 2 , U(1) + U ′(1) = 0.

You may reference work from (iii).

4. Use a Fourier series method to solve the following two dimensional boundary value problem.

∇2u = 0 0 < φ ≤ 2π , b < r < c ,

u(b, φ) = f(φ) 0 < φ ≤ 2π ,

u(c, φ) = 0 0 < φ ≤ 2π .












































