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Exercise 1. Let ) # Q C RY be open. Suppose that (u,)ney is a sequence in H(§2) which
converges locally uniformly on € (i.e., uniformly on each compact subset of Q) to some
function u : 2 — R. Prove that v € H(2).

Exercise 2. For any point = (z1,...,zy) € RV, we set 2/ := (21,...,25y_1) € RV7!
and T := (¢/,—zy) € RY. We write RV as the disjoint union RY = RY URY UR"Y,
where RY = {z = (¢/,2y) € RY | zy > 0}, RY := {z = (2/,2n) € RY | zy < 0}, and
RY := {x = (¢/,zx) € RY | zy = 0}. Note that, for every z € RY, T is the image of =
under reflection in the hyperplane R .

Let ) # Q C RY be an open subset which is symmetric under reflection in R}, i.e., we
have T € Q for every z € Q. We set Q1 := QNRY, Q_:=QNRY, and Qy := QNRY.
Suppose that v € H () satisfies limg, 55,4, u(z) = 0 for every zy € Q. Show that

u(z), ifxey
u: Q—R, x+—— <0, if z € Q
—u(z), ifzxeQ_

yields a well-defined function which is harmonic on (2.



