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1. Exercise (4 points)
Consider the following triangulation with vertices
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and let u P Sh be a continuous, piecewise (affine) linear function defined by u0 “ 1, u1 “ 1,
u2 “ 1, u3 “

1
2
, u4 “

1
3
, u5 “ 2 and u6 “ ´3, where ui – upPiq.
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1.) Determine the gradient field ∇u and sketch it.

2.) For the triangle T0 “ rP0, P1, P2s, let w P Sh be a function with w1 “ 1, w2 “ ´1

and gradient ∇w|T0 “

ˆ

4
0

˙

. Determine w0.
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2. Exercise (4 points)
Let Mh be a simply connected simplicial surface and let v be a vector field on Mh. Further
let p PM

p0q
h and ci PM

p1q
h . Show the following statements from the lecture:

1.) divpvq|p “
1
2

ř

ciPM
p1q

h : pPci
div˚pvq|ci ,

2.) curlpJvq “ divpvq,

3.) curl˚pJvq “ div˚pvq,

where J denotes the rotation by π
2

in the oriented tangent space.

Total: 8
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