1. Determine whether the functional
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has the minimum in the class C''(]0, 1]).
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2. Let us consider the boundary value problem
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7 ,’ —_— ly R —
U = ——, w0y =1, w2)=3.
w
(a) Discuss existence, uniqueness and regularity of positive solutions.

(b) Determine the minimum of the solution in the interval [0, 2].
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3. Let us set, for every £ > 0, the problem

inf {/f arctan (4* — u®) dx :w € CY([0,4]), u(0) = u(l) = 0} :
0

(a) Determine for which values of ¢ the function ug(z) = 0 is a weak local minimum.
(b) Determine for which values of ¢ the function ug(z) = 0 is a strong local minimum.

(¢) Determine the infimum as a function of /.
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4. For cvery rcal number m > 0, let us sct

J(m) = inf {[Lq (u'? — sin(u?)) da’):%(euig((o, Ly, /01 |[¢|” da < Tn} .

(a) Determine whether there exists m > 0 such that J(m) — O.

(b) Determine for which real values ol «v it turns out that
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(¢) Determine for which real values of 3 it turns out that

J .
lim (m) = 0.
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