ETH Lecture 401-0674-00L Numerical Methods for Partial Differential Equations

Course Video

Section 12.2.1: The Stokes Equations:
Constrained Variational Formulation

Prof. R. Hiptmair, SAM, ETH Zurich

Date: May 9, 2024
(C) Seminar fir Angewandte Mathematik, ETH Zurich

Prerequisites.
+ Elementary mulit-dimensional calculus,

Dependencies. [Lecture — Section 1.2], [Lecture — Section 1.3], [Lecture — Section 1.4], [Lecture —
Section 12.1]

Duration: vZO minutes

2 Video and accompanying tablet notes may not match completely!

[Corrections and updates may have been made in tablet notes.]
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v —argn;m /y||curlv( ) dx—/ f-vdx . (12.1.0.18)
- V= {v : Q) — RY continuous, divv = 0, Vign = 0} . (12.1.0.6)

~ Lemma12.2.1.2. —A = curl curl — grad div

. Forve CQ), Vian = 0, holds (v = [v1,...,v4] ) / jawb/d/’z

d
curlv|’dx+ [ |divvi?dx= [ [Dv|fdr= [ Dv:Dvdx=} [ gradoi|*dx.
Jolleurtvitdx-+ [ divvdx = [ ovidv = [ DviDvdx =3 [ lgrado*ds
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Lemma 12.2.1.2

~(12.1.0.18) v" —ar‘g’;ér‘lfm /;l||Dv||Fdx /f vdx . (12.2.1.4)
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T (12214) & argminZ(%/Qy||gradv,-||2dx_/Qf,-v,-dx). (12.2.1.10)
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_ H)(div0,Q) := {v e (H Q)% divv = O} (12.2.1.13)
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