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Here is a list of concepts you should be familiar with for the midterm, which will take
place during the lecture slot on Monday, October 21. Contrary to the tentative
list of topics I put on the web at the beginning of the course we will not be able
to discuss Sturm-Liouville eigenvalue problems or the Raleigh quotient before the
midterm.

1. Definitions and basic classification of differential equations: You should
be familiar with the difference between ordinary and partial differential equa-
tions (ODEs and PDEs) and know what the order of a differential equation is.
You should also be able to distinguish linear and non-linear PDEs and know
when a PDE (or an associated boundary or initial condition) is homogeneous.
You should also know what ∆,∇ and the directional derivatives are.

2. The method of characteristics: You should be able to use the method of
characteristics in order to solve first order linear PDEs with two arguments.
Handout 1 covers this.

3. Separation of Variables: We have seen in class how to use separation of
variables to solve second order PDEs by reducing then to ODEs via the method
of separation of variables. You should be familiar with this technique and able
to apply it. You should be able to solve the resulting second-order ODEs of
the type we discussed in class and use any homogeneous boundary condition.
You should also be able to combine this with the method of superposition
of solutions and Fourier series (see below) to deal with a non-homogeneous
boundary or initial condition. This is covered in Chapter 2 of Haberman

4. Complex differentiable and harmonic functions: You should be com-
fortable with switching viewpoints between a function of one complex and two
real variables and know about the connection between complex differentiable
and harmonic functions. You should also be aware of the properties of com-
plex differentiable and harmonic functions that we discussed in class. They are
summarised in Handout 2, an informal discussion about qualitative properties
of harmonic functions can be found in Section 2.5.4 of Haberman.

5. Fourier Series: We covered Chapter 3 in Haberman, except for section 3.5
and the subsection of 3.4 titled ‘the method of eigenfunction expansion’. You
should be comfortable with this material, in particular you should be able to
compute Fourier series for a given function.
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