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EXERCISE 1. (05 PTS)‘

Let ®: Q — E3 be an injective immersion and C2-diffeomorphism of Q on Q= O(Q) (Q anopegt ~ -
set of R? and E* a three_—dimensional Euclidean space). :
Given a vector field vig' : @ — R? with v; € C1(Q).

1. Using d;g' = —Fj.kgk, show that

djgq = F?qu.
2. Show that : :
9j(vig') = vyj&’;
where v;; = 9;vi — Tf)].vp.

EXERCISE 2.(07 PTS)J

Let 6 € C3(w;E?) be an immersion (® an open set of R?).

1. Show that
0aa3 = —bgca®,
deag = Fgﬁac +bgpas,
where bgg = dgdg.a3 = —0qa3.4c, FgB =a%.dqap.
2. Show that

aﬁb(XO' R ao'baﬁ +1_‘léo-bﬁu’ e riﬁbg# =0in @.

|EXERCISE 3. (08 PTS) |

Let Q be a domain in R? and let the space

W(Q) = {v= () € L¥(@)se;(v) € (@)},

1
where ¢;;(v) = {5(8jvi +dvj) — I“?jvp}, Ffj =gl Oig:
1. Show that the space W(Q) equipped with the following norm

= { ZIvla+ LlesmiEa)
i i,j

is a Hilbert space.
. Show that HI(O) = W(Q)

)
3. Show that there exists a constant C(Q) such that

[vll1.0 < C(Q)|lv] forall ve H(Q).
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