Math 558

Homework - Part 2

Due March 16

Problem 1 Problem 8, Chapter 7 Evans, Partial Differential Equations.

Problem 2. Let u € H'(B,(z()) be a weak non-negative supersolution of L in B,(x,) C R",
i.e. for any ¢ € H}(B,(z9)) with ¢ > 0 a.e. in B,(xo)
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Show that for every p € (0, -%5), and every 6 € (0, 1)
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where C' is a constant that depends on n, 6, A, and p.

Hint: Let = 1. Show that for v € (0,1), w = (u + €)” is a supersolution of an operator
L on By(xg), whose coefficients satisfy (E) and (By). Show that v = w?, for ¢ € (0,1/2)
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Problem 3. Let u € H*(2) be a weak non-negative solution of Lu = 2 16)=1 DPfs — foin
Q C R ie. for any ¢ € H} ()
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We also assume that if B, (x¢) C € then
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Show that for every p € (0, -%5), and By,(y) C
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where C' only depends on n, Ag, Ay, and p.

Hint: Note that you may assume without loss of generality that p = 1 and that A;(1) = 1.
Let v < 1. Replace ¢ above by (u + 1)77¢%. Consider separately the cases v = 0, v < 0,
and v € (0,1).



