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2 The Variational Framework

2.1 Function Spaces and Properties.

m Show that if there exists a week curl ¢ = curl(u) € [Ly(2)] of a vector function
u € [Ly(Q)]? in the sense of Definition 2.1 then c¢ is uniquely defined !

Show that if g = Vw € [Ly(Q)]? is the weak gradient of a scalar function w € Ly(2)
in the sense of Definition 2.1 then g € H(curl) and the weak curl of ¢ is 0, i.e.
curl(g) = curlVw = 0 in [Ly(Q)]3 !

Show that, for sufficiently smooth functions, e.g. for u,v € H(curl) N [CY(Q)]?, the
curl-IbyP-formula

/ curl(u) - vdx = / u - curl(v) dox — /(u xn)-vds (2.1)
Q Q r
is valid. Hint: Use the classical IbyP-formula for the proof of (2.1) !

Let Qi,...,9Q,, be a non-overlapping domain decomposition of €, i.e. Q = UQ;,
0NQ;=0,1i+#j Let ¢ € H(div,$;), i =1,2,...,m, such that

trn, 0y, = ttn,r,;q; ¥V iy = 0Q; N0+ measy_11'; > 0.

Then the piecewise defined function
¢:={qla,=q,1=1,2,....,m} € H(div, Q) and (divq)|o, = divg,
foralli=1,2,...,m.
Let Qi,...,9Q,, be a non-overlapping domain decomposition of €, i.e. Q = UQ;,

NQ;=0,i+#j Let u; € H(curl,;), i = 1,2,...,m, such that

try, r,wi = trg, ruy VD = 0Q; N 0Q;  measg_11; > 0.
Then the piecewise defined function

u:={ulg, =w;, i =1,2,...,m} € H(curl,Q) and (curlu)|q, = curlu,,

foralli=1,2,...,m.



