1. Let us consider the functional
1 - -
F(u) = f (0 + @+ a%u) da.
0

(a) Discuss the minimum problem for F(u) subject to the conditions u(0) 4+ u(1) = 3.

(b) Discuss the minimum problem for F'(u) subject to the conditions u(0) — u(1) = 3.
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2. Discuss existence, uniqueness and regularity of the solution to the boundary value problem

u’ = ud +sinu + |z — 1|3/2. u(0) = u(2) = 5.
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3. Let us set, for every A > 0,
4 .
ItA) = inf {/ (4* + 4 — Asin(@®) + zu®) dz :w € C'([0,4]), u(0) =u(4) = O} :
0

(a) Determine for which values of A it turns out that I(\) is a real number.
(b) Determine for which values of A it turns out that /(M) is actually a minimum.

(¢) Determine the limit of 7(\) as A — —+oo0.
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4. For every real number m > 0, let us set

J{n)) := inf ul (u'? + arctan(u?)) dz :u e C'([0,1]), u(0) =0, /1 | dx < m} :
Jo ) ) 0

(a) Determine for which values of m it turns out that .J(m) is a real number.

(b) Determine whether there exists m > 0 such that J(m) = 0.

(c) Determine for which real values of « it turns out that

J(m)
lim =
m—+oo MY
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