THE UNIVERSITY OF SYDNEY
SCcHOOL OF MATHEMATICS AND STATISTICS

Assignment 1

4/PG: Partial Differential Equations Semester 2, 2007

Lecturer: Daniel Daners

Due on Friday, 2 November by 4pm in Carslaw Room 715
(Slide under the door when locked).

Late assignments are not accepted without prior arrangement well before the
deadline!

You must attach the signed cover-sheet to the front of your assignment (see over)!

1. Consider the boundary value problem

—Au+Au=f in €,
Ju (1)

— + Bu=0 on 0,
v

where > 0 is constant and v the outward pointing unit normal to the bounded con-
nected set  of class C*.

(a) Define what is meant by a weak solution of (1), including the relevant Hilbert
space and bilinear form associated with the problem.

(b) Prove that (1) has a unique weak solution for all A > 0 and f € Ly(92).

2. Suppose that u € C?(Q2) N C(Q) satisfies the differential inequality

—Au >0 in €,

2
@+ﬁu20 on 0f, 2)
v

where 5 > 0 is constant and v the outward pointing unit normal to the bounded con-
nected set € of class C?. Show that either v = 0 or u(z) > 0 for all z € Q. In case 5 > 0
show that u is constant.
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