
Finite Element Convergence Results
Theorem 7.5 (Deterministic or L1 RHS)

Let Assumptions 1 and 2 hold, and let V
h
⇢ H

1

0
(D) be the space of piecewise

linear FEs with respect to a shape-regular triangulation Th (see Appendix B).
Furthermore, suppose that f 2 L

1(⌦;L2(D)) (in particular includes deterministic f),
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then

ku� uhkLp(⌦;H
1
0 (D))  chkfkL1(⌦;L2(D)).

Proof. Demonstrated on tablet.

The general case of f 2 L
r(⌦;L2(D)), r < 1 can be proved similarly.

Via duality arguments it is possible to show faster convergence in the
(spatial) L

2(D)-norm and for suff. smooth functionals G(u) on H
1

0
(D), i.e.

ku� uhkLp(⌦;L2(D)) = O(h2) and kG(u)�G(uh)kLp(⌦;R) = O(h2). (7.5)
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