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(1) Let X(x1, x2) be a parametrization of a regular surface in R3. Define Γk
ij to be the

coefficient of ( ∂2X
∂xi∂xj )T in ∂X

∂xk . Namely,
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(2) Show that ∇g = 0; namely, ∇ ∂

∂xk
(gijdx
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(3) Check that
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(4) Derive the minimal surface equation. For f : U ⊂ R2 → R1, its graph Γf =

{(x1, x2, f(x1, x2)) ∈ R3 : (x1, x2) ∈ U} is a minimal surface if and only if f sat-

isfies ∑
i
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Here, ∇f = ( ∂f
∂x1 ,

∂f
∂x2 ) is the usual gradient on R2.
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