Numerical Methods in Electrical Engineering SS 2012
Tutorial 3 Wednesday, 28 March, S2 346, 10.15

Derive the variational formulation (with details) of the following boundary value

problem:
1 .
curl(—curlu) + ku = f in
i
UXn = gp on FDv
1 (3.1)
—curlu xn = gy on I'y,
]
1
—curlu xn+kr(nx(uxn)) = gx on Ig,
]
where 0 C R? is a bounded Lipschitz domain with boundary
'=00=IpUl’yulyg
and k € R.
Consider the magnetostatic problem with magnetization M # 0, i.e.
curlH = J,
div B = 0, (3.2)

B = uH + M.

(a) Derive the vector potential formulation of (3.2).

(b) Assume that S
Q=0,UQ,, QN =0

and that the permeability 1 and the magnetization M are constant on €2; and
2y. Derive the variational formulation of (a) for the boundary condition

Hxn =0 on 0f).

Here, you may only assume that A is smooth in {2; and €25 but not across the
interface !

Hint: Use integration by parts also for the term including M and use the jump
conditions of Lemma 1.2 from the lecture.

Show that in the weak sense,

(a) Vv e HY(Q) : curl Vv =0,
(b) Yw € H(curl, Q) : div curlw = 0.

Hint: Use Definition 2.2 from the lecture.



