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1. Let U be an open set in JR.11•

(i) Define Sobolev Spaces H11·P(U) for p E [l, oo].
(ii) Show that lVLP(U) is a Banach space.
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2. Let U = (-oo, O)U (0: oo) and f E Lf0c(JR.) nC1(U). Show that the weak derivative off exists
if and only if

lim f(x) = lim f(x).
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3. Let U be a bounded open set in JR.nwith smooth boundary.

(i) Let u E W1•2(U). Show tha.t

f ov 1· ouu-dx=- v-dx
. u OXi . (} OXi

for a.11v E W~'2(U).

(ii) Let u, v E W1·2(U). Show that UV E W1•2(U).
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3. Let U be a. bounded open set in JR.n with smooth boundary. Let u E W1·n(U). Show that
u E £P(U) for any p E [l, oo). 141

End of exam


