1. Let us consider the functional
1
F(u) = f (u2 — 3ut + _:r:u) dr.
0

(a) Discuss the minimum problem for F(u) with boundary conditions «(0) = u(1) = 0.

(b) Discuss the minimum problem for F(u) with boundary condition u(0) = 0.
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2. Let us consider the square @ := (0. 7)? in the plane.

Find all exponents p > 1 for which there exists a constant €', such that

m 2/p
[0 [f(¢, Sinf)]zdtgc‘p {/Q |V f(x, -y)|pdi'dy} Ve Cr(Q).
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3. Let 2 C R? be the unit ball with center in (4,5). For every real number A, let us set

4
I(A) = inf {j (a.rctan y - ul + arctan. - ul — )\%) drdy:ue C';’O(Q)} :
Q u

(a) Determine whether there exists A > 0 such that I(\) is a real number.

(b) Determine whether there exists A > 0 such that I(\) = —oc.
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4. For every sequence {uy},>1. let us set

VI'V2' V3

(a) Determine whether the restriction of T defines a continunous operator for each of the
following choices of the sequence space:

& Z X T
T(.[l..l‘z.i'g ...... l'n....) = (—1 —2 —3 n ) .
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When the answer is positive, determine the norm of the operator.

(b) Determine for which values of p the restriction of T' defines a continuous operator (7 — (1,
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