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41.3 Faith Boundednessof theDE Bilinear Form
Lao Lemma 4.9 scaled trace inequality
Assume shaperegulartriangulation Thief Def 3.3
Then there is some generic constant c const 0
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c Remark i

7 113 is obviously also valid for d 3
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Inequality 113 can beused to prove thesecond
statement in Lemma 3.18 Clement
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am Let us consider the extended space

th H Th t Fn au Vn KunaVI
v t
H312 E Th solution of 1 up

and let us define the norm
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Using Lemma4.4 we can estimate Ts like E

in the proof of Lemma4.5 see Lecture24
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Inserting these estimates i e I Ti l E liar 3.4
into 115 andusingCauchy we immediately get
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Lemma 4.10 Tai Fu boundedness
Let D no n and th be a shape regular triangulation
Then the DG bilinear form anC is bounded
on Txn x Vn i e I pry psych such that
inequality 16 holds
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Proof In the case of consistent schemes
second Strang's Lemma f Theorem3.16
implies estimate 1401 see also Remark at the
end of Lecture 20
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am Remark 4.12
1 Basically we proved the refined estimate
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shape reg triangulation
that can be non conformwith hangingnodes

2 One can also prove Lz estimates like
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provided that UE HSethi s 2 and that the
adjoint problem is 112 coercive
see Reference 77 subsection 2 8.2
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8 DA DiPietro A Ern Mathematical Aspects
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lowregularity cas u cHs Tn with 1 as I 312 in2ndthere is a gap in thetheory in 3D
This gap was closed by Z Cai X Ye and S Zhang
in their SINUM paper 2011 v 49 Nos p 1761 1787




