
MATH 231A: LECTURE 4 REFERENCES

1. Sobolev Spaces and Traces

• For the basic definitions and approximation theorems for the space H1(Ω),
see Evans Chapters 5.2 and 5.3.

• For the definition of traces, as well as the space H1
0 (Ω), see Evans Chapter

5.4.

• Another refresher on weak derivatives can be found in Folland’s chapter on
distributions, and in Chapter 7 of Lieb and Loss’ book [1] (I recommend
the latter book in general for analysis topics related to PDE).

2. Direct Methods in the Calculus of Variations

• There is a somewhat complete discussion of this in the context of the
Laplace equation in the posed lecture notes.

• There is a more general treatment of this material in Chapter 8.2 of Evans.
This includes functionals leading to many interesting non-linear problems
as well.

• For an alternative treatment of this material, including Sobolev spaces, see
Chapter 8 of Jost.
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