
MA776 - Fall 2025 Homework 1 - Due Friday, September 19th at 11am on Gradescope.

Please scan or type your homework and email it to me by the due date. Homeworks will be graded

electronically and emailed back to you.

Evans Problems

Chapter 2 : 2 (recall an orthogonal matrix O ∈ Rn×n satisfies OTO = OOT = I), 3, 4, 5(a,b), 6.

Additional non-textbook Problems :

A. Let U ⊂ Rn be a domain with smooth boundary and suppose f ∈ C(Ū). Suppose that u ∈ C2(Ū)

solves Poisson’s equation

∆u = f, x ∈ U

u = 0, x ∈ ∂U.

Show that there exists a constant C > 0 independent of u and f such that ∥Du∥L2(U) ≤ C∥u∥1/2
L2(U)

∥f∥1/2
L2(U)

.

B. For Problem 6 above, also show continuous dependence of solutions on data f and g. Namely,

assume for i = 1, 2, that ui ∈ C2(U) ∩C(Ū) solves Poisson’s equation: −∆ui = fi in U and u = gi
on ∂U , for continuous data fi, gi. Then show that there exists a C > 0 depending only on U such

that

∥u1 − u2∥L∞(U) ≤ C
(
∥g1 − g2∥L∞(∂U) + ∥f1 − f2∥L∞(U)

)
.
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