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Exam I (Tentti I)
klo 14:00-16:30, 09.03.2023

Notation
® B(0,1) is the unit ball in R", 8B(0,1) its boundary and B(0,1) its closure. We
denote by o, the volume of B(0,1).

n
®Au=3"" tpg,.

1. Solve the following problem (u=u(z,t): R x [0, 00) = R):
2us + up = 0;
u(z,0) = sin(2z).
2. Solve the following problem (u=u(z,y) : R2 — R):
2ug + uy = 2yu + 2y;
u(z,0) =1 -1,

3. Let u be a harmonic function in R?, n, > 2, such that

\ lu(@)P dz < oo.
jrg

Prove that v is g constant function.

4. Let B(0,1) be the unit ball in R"n >3 and f € C(B(0,1)). Suppose that
u € C*(B(0,1)) satisfies

—Au<f  in B(0,1);
u=0 on 8B(0,1).

Prove that 1 1
u(0) < \ - 1) f(z)dx.
© n(n - 2)a, B(0,1) A_a_:lu v (@)




