(Zentrallibung)

Problem Sheet 6

Question 1
Prove Theorem 34 from the lectures: consider the half-space : .,
B Ty, iy EIEE Bl SIS

& Suppose f € C2(R%) and g € C°(R"') N L®(R""'). As in the lectures, define the Green 5
function for R} by
G(z,y) = ®(z —y) — 2(F —v)

where @ : R® — R is the fundamental solution to the Laplace equation and
G (@0 ey Tty — D) 1 G R

Now define

Ja £(4) G(z,9) Ay — [omy 9(v) 55 (2,9)dS(y) = €RY
9(z) z € ORT.

v(z) ==

Then

() v e C2(R™).

(ii) v satisfies
—Av(z) = flz) zeR}

v(z) = g(z) z € R} .

(iii) We have
Jim v(2) = g(x0)

'z

for all zp € ORY.



Aw) = [ VTFTDu@Fde.
f iuatg € C(09) and suppose that u € C2(%2) is a minimiser of A within the set
{we C'(Q) :w=g ondQ}.
Prove that this minimiser u solves the boundary-value problem

. Du(x) al
div JirDGF 0 ze

u(z) = g(z) v € 00, 8

which is called the minimal surface equation.
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