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| EXERCISE 1. (08 PTE]

Let © be a domain in R3, let [y € 9Q with area I'g > 0 and let
V(@) = {v=(v) €H'(@): v=00nTo}.

1. Show that the semi-norm |.| defined by
' : vl =le()loa
becomes a norm over the space V(Q).
2. Show that there exists a constant C(Q,T) such that

[vlli,e < C(Q,To)le(v)|on forall ve vV(Q).
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[EXERCISE S PTS)J

We consider the unknown displacement u = (uf) satisfies the following boundary problem

-OF{AeE, (u) By + 200l (uF)} = ff in OF,

uf =0on Tee
gronls UIT,

Y]
{ABeS, (uF)8ij +2pBef;(uf) }nf = { 0onT¥,

where ef;(u®) = %(afuf +9fuf), ff € 12(Qf) and gf € L2 (TG UTE).
1. Find the variational formulation of (1) in the space V (Q°).
5 Write the variational formulation obtained in the following form BE(nt ove) — o).

3. With each point x € Q, we associate the point x° € QF through the bijection
7€ x = (x1,%2,%3) EQ—xF = (x1,%2,€x3) € QF,
With the functions %, v& € V(QE) we associate the functions u(€), v defined by
uE (x8) = €2uq (€)(x),u5(x*) = eus(€)(x),Vxf =w°x € OF,
VE (xE) = €2vq(x),VE(xF) = €v3(x),Vx® = nfx € QF.
We make the following assumptions on the data
A€ = A4, = 1, fE(xF) = €2 fa(x), f5 (x°) = £ f3(x), Vx* = nx € O,
g5 (x°) = £3g4(x), 85 (x°) = €%g3(x),Va® = °x € TLUIT,
where the constants A > 0, i > 0 and the functions f; € 1%(Q), g; € L*(I'y UT'_) are independent of €.

3.1. In the space V(Q), formulate the equivalent "scaled" problem in the following form :

1 1
EZB"‘(M(E)’ v)+ EB'Z (u(€),v) +Bo(u(€),v) = L(v). 2
3.2. Show that the variational formulation (2) takes the following form :

/ Ax(e) : k(e;v)dx = L(v),
Q

where AB: C = /lbppc,;q +2ubijcij, Kop(€;v) = eap(v); Ka3(&;v) = %eag(v), K33(€;v) = ée%(v),

K(S) = K(G;M(E)), e,-j(v) = %(&vj—l-ajvi).
3.3. Show that
u(e) — uin H'(Q),€ =0,
x(e) = xinL%(Q),e = 0.
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