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Exercise 1. (weak-* convergence)

Let Y = (0,1)" and a € L*(Y). For a®(z) = a(z/e), show that

ae*/ya(y) dy

weakly-* in (L'(R"))’.
(4 points)

Exercise 2. (two-scales convergence)

a) Let Y = (0,1)" and a € C°(Q x Y) with a(z,-) Y-periodic and a.(z) = a(z,z/¢).

Then one has

at —a

aeé/a(-,y)dy
Y

in the two-scales sense and

weakly in L?(Q).
b) If u¢ — u strongly in L?(Q), then also u¢ — u in the two-scales sense.
c) If u¢ has an asymptotic expansion
: x
u(z) = Z €'u; (x, z)
€N

with Y-periodic functions u; € C°(2x Y, one has u¢ — ug in the two-scales sense.
(6 points)



