
Universität Tübingen Tübingen, January 20, 2026
Mathematisches Institut
Prof. Dr. Christian Lubich

11. Sheet for Numerics of Stationary Differential Equations

Exercise 30

Show for a linear function v on a triangle K with diameter h and inner circle radius ρ

∥v∥∞ ≤ C h−1∥v∥0,K ,

where C is independent of K as long as h/ρ ≤ Const.

Note: ∥·∥∞ denotes the maximum norm.

Exercise 31

Let K be a triangle with diameter h and inner circle radius ρ. Show for the interpolation error
that it holds

∥u−Πhu∥∞ ≤ Ch|u|2,K for all u ∈ H2(K),

where C is independent of K as long as h/ρ ≤ Const.

Hint: H2(K) ↪→ C(K) with ∥·∥∞ is continuous and linear according to the Sobolev embedding
theorem. Show the statement first for the reference triangle.

Exercise 32

A H2-regular boundary value problem is solved with the linear finite elements method. Show
for the error that it holds

∥u− uh∥∞ ≤ Ch|u|2.

Hint: Use
u− uh = (u−Πhu) + (Πhu− uh),

exercises 30 and 31 and then

Πhu− uh = (Πhu− u) + (u− uh).

Solutions are discussed on Tuesday January 27, 2026
Tutor: Georgios Vretinaris - if you have question just come to my office (C3P16)
or write me an email.
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