1. Discuss the minimum problem
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min {f [(fﬁ -2y 4 (u 4 1?)2} dr:u'(1) = a}
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depending on the real parameter .
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Z. Discuss existence., uniqueness, regularity or the solution to the boundary value problen
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5. LeT 1S COLSIIer, I0r eVery ¢ > U, the problem
e

min {/ [sinh(a?) — sin(u?) + «*] dx : w(0) = u(f) = (i} .
0

(a) Determine for which values of ¢ the minimum exists.
(b) Determine for which values of ¢ the minimum (exists and) is negative.

(¢) Determine for which values of ¢ the function ug(x) = 0 is a strong local minimum.
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1
m. = inf {/ (51’(2 + arctan i + arctan u) dr :u(0) =3, u(l) = 2017}‘
0
where ¢ is a positive real parameter.

(a) Determine if there exist values of = for which the infimum is actually a minimum.
(b) Determine if there exist values of ¢ for which the infimum is not a minimum.

(¢) Compute the limit of m, as s — 0F.
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