
CERI 8315 Geodynamics:

Homework 3
Due in class on Wednesday, October 25, 2023

1. (a) (5 points) Find the similarity structure of the fundamental solution to the following one-
dimensional non-linear diffusion equation and suggest a functional form of the solution:

uxx − uut = δ(x)δ(t), −∞ < x < ∞, 0 ≤ t < ∞,

u(x, t) = 0, as |x| → ∞,

u(x, 0) = 0.

(b) (10 points) Choose a suitable similarity variable based on your answer above and derive
the ordinary differential equation in terms of the similarity variable.

2. Read the paper by McKenzie et al. (EPSL, 2005) (distributed with this homework) and submit
a ∼1-page, three-paragraph summary. The three paragraphs should summarize

(a) (10 points) the problem,

(b) (10 points) the chosen approach to the problem,

(c) (10 points) and the new findings.

3. (10 points) Solve Problem 4.10 in T&S.

4. (10 points) Solve Problem 4.29 in T&S.

5. (5 points) Reproduce Fig. 4.25 in T&S using matplotlib for Python and the heat flow data
provided in the next page. Submit your plotting code as a file to Canvas.
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