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EXERCISE SET 2B
VISCOSITY THEORY, 2015
DEADLINE 10.4.2015

. (2 points) Show that if u € C(£2) is a bounded viscosity subsolution to

Ay > 0 in €2, then sup-convolution uf of u is still a subsolution in 2.
Let u and u® be as in the previous exercise. Show that u® \, u.

(2 points) Let u be as above. Show that there is C such that v (z)+C |z|>
is convex.

. Show that if u is a viscosity subsolution to P*(D?u) > f, then v := —u

is a viscosity supersolution to P~(D%v) < —f.

Does it hold that if F' is degenerate elliptic and u a subsolution to
F(D?u) > 0, then is v =: —u is a supersolution to F(D?v) < 0?7 How
about if F' uniformy elliptic?

. Show that if v € C(Q) is a viscosity supersolution to P~(D?v) < 0, then

O(x) = v(z) +2(jz]* = 1)
is a supersolution to P~(D??) < C.
Show that v/(D?u)v = ¢"(t) =: D,,u where g(t) := u(x + vt).
(Bonus) Show that if F' is uniformly elliptic and smooth, then
EPA <Yyt < AgP,
ij
for suitable constants 0 < A < A < co. Above Fj;(X) = 0F(X)/(0xi;)-



