
MAT 1060: Partial Differential Equations I
Assignment 5, November 14 2007
Read Sections 3.3 and 3.4, including the proofs of Lemmas 3 and 4 on p. 131, and the statement of
Theorem 7. Please hand in to Wenbin Kong’s mailbox by noon on Friday, October November 21:

• Chapter 3 (p. 163): Problems 5, 6, 7, 11, 13, 14.

In Problem 6, you may restrict yourself to the simpler case where H is smooth, strictly
convex, and grows at infinity

lim
|p|→∞

H(p)

|p|
= ∞ .

In that case, what is the subdifferential ∂H(q)? What is its geometric meaning?

To prove the claimed relationship between the subdifferentials ∂H(p) and ∂L(q), first show
that

H(p) + L(q) ≥ p · q for all p, q ∈ Rn ,

then investigate the equality cases.
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