Numerical Methods in Electrical Engineering SS 2012
Tutorial 9 Wednesday, 23 May, S2 346, 10.15

Programming in C*7:
Let the vertices and edges of the reference tet be numbered according to the figure below.

Write a function

void calcCurlCurlElMat (const ElTrans& elTrans,
const NedelecTet& fe, Mat<6, 6>& elMat);

that computes the element stiffness matrix elMat= K associated to a tet T, i.e.
Ky = / curl g, (z) - curl p,(x) dz
T

— [ (! Freunl gy() - (77" Frourl @1(6)) Jr de.

T

Write a function

void calcMassElMat (const ElTrans& elTrans,
const NedelecTet& fe, Mat<6, 6>& elMat);

that computes the element mass matrix elMat= M associated to a tet T, i.e.
My = / p(z) - pi(z) de.
T

Hint: Transform to the reference element as done in the previous exercise.

Show Theorem 3.25 from the lecture (2D): Show that for all v € H(curl, Q)N C(Q):
curl I v = " curl v,

where I" : H(curl,Q) N C(Q) — V*Q) and I : L*(Q) — S"(Q) are the edge
and the element interpolator, respectively.

Hint: Use Stokes’ theorem.
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