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1. Exercise (8 points)
Consider the following triangulation with vertices
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and let u ∈ 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 := u(Pi).
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1.) Determine the gradient field ∇u and sketch it.

2.) For the triangle T0 = [P0, P1, P2], let w ∈ Sh be a function with w1 = 1, w2 = −1

and gradient ∇w|T0 =

(
4
0

)
. Determine w0.
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2. Exercise (8 points)
Let M be a simplicial complex and define Sh as

Sh(f) := {f :M→ R | f is (affine) linear on each σ ∈M} .

Show that Sh is real vector space (equipped with pointwise addition and scalar multipli-
cation).

Total: 16
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