Department of Mathematics and Statistics
Minimal Surfaces

Exercise 8

21.11.2014

Return by Thursday, November 20.

Let ¥ C R™*! be a smooth hypersurface and let N = (Ny,...,N,y1) be a
unit normal field. Furthermore, let 6g = (019, 029, - .., 0n+19),

6g=Vg—(Vg-N)N,

be the tangential gradient of a smooth function g.

1. Prove that:

(a)
51'Nj :5J’Ni Vi,j=1,...,n4+1;
(b)
n+1
=1
(c)
n+1
> NigiNi=0 Vj=1,...n+1
=1
2. Prove that:
(a)
k+1
51'(5]' — (5]57, = Z (NZ(SJNm — N]51Nm)% Vi,j=1,...,n4+1;
m=1
(b)
k+1
51-5]- — (5]51 = Z (NZ(SJNm — Njéle)&n Vi,j=1,...,n+ 1.
m=1
3. Prove that
n+1 n+1
Z(S,;(SiNj:—néjH—Nj Z((Ssz)2, Vi=1,....,n+1,
i=1 ik=1

where H is the mean curvature of X with respect to V.

4. Suppose that ¥ is the graph of a smooth function u: 2 — R and let N be
the upwards pointing unit normal field. Furthermore, let w: Q2 x R — R,

w(z,t) =log\/14 |Vu(x)]? = —log Npt1.
Prove that

n+1 n n+1 n+1
Z&lézw = T5n+1H + Z (52‘Nj)2 + 2(510))2
i=1 ntl i=1

1,j=1



