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Aufgabe 1 Coarea formula (4 Punkte)

Let Nk−1 ⊂ Sn−1 be a submanifold and C(N) the cone over N . Prove that N is a
minimal submanifolds if and only if C(N) is a minimal submanifold in Rn.

Aufgabe 2 (4 Punkte)

Let C(N) the cone over Nk−1 ⊂ Sn−1. Compute

V ol(C(N) ∩Br)

rk

in terms of V ol(N).

Aufgabe 3 (4 Punkte)

Consider h = 2
|x| on R3/{0}. Prove the sphere {|x| = r} is a stable µ-bubble w.r.t.

h.

Aufgabe 4 (4 Punkte)

Compute the first and the second variation of a µ-bubble. Given h ∈ C1(M). For
Ω ⊂ (Mn+1, g) an open set with smooth boundary Σ = ∂Ω, set

µ(Ω) = Area(Σ)−
∫
Ω

h.

Let Ft : Σ → M be a variation with Σt = Ft(Σ) and

d

dt
Ft = ftνt,

where νt is the outwards pointing unit normal to Ωt along Σt.
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