1. Determine for which values of the real parameter a the problem

min { {(it — cosx)® + (v —sinz)?} do : u € CY[—m, 7)), u(0) = a}

—T

admits a solution (note that the condition is given in the midpoint of the interval).
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2. Discuss existence, uniqueness, and regularity of functions u : R — R that are periodic and

satisfy
u” = +sin’ x Vr € R.
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3. Let us consider, for every ¢ > 0, the problem

inf {[f [sin(a®) + cos(u) — arctan(u’)] da: uw € C([0,4]), u(0) = u(f) = 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 uy(2) = 0 is a strong local minimum.

(¢) Determine the infimum as a function of £.
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4. For every real number ¢ > 0, and every real number a, let us set

I(a, () := inf {/0{ (0* —u?) do:ue CY([0,0), /Oé u(x)de = oz} :

(a) Determine whether there exists £ > 0 such that I(0,£) = 0.
(b) Determine whether there exists £ > 0 such that (0,() = —oc.

(¢) Determine whether there exists £ > 0 such that (2020, () = —oo.

(@ [ YES) Y W&Q,g , 300,2) =0 wlen £ 15 swal %:o\u%& Judsed, Prou Hie
20 oNNORy we dedma Wiat U =0 Jor Sowe ce (0, aud Huoufore
o) ¢ |%-c\ "2 NGl % R VAN 2 ) wide twelies gt

i R ) R Q
5 MY A% < 'Jo 9 (‘go Qcyq"éx)clx < .QJZ_( G dAx = S Wooidx
0 A o 0

rmu'xgws Lfudle Covvuriock. o 32_Q_<|

) [YES | Yo Wd&% ; L0,0) =4 © when Q s Qa/\ae_ u«ou.\ejk

Judaed. , &K un cousider Y PumcHou MGD= o ’5(185 Counletodious,
Show Yuar .S: w =0 j:&? =L jquz grows q\LQMCDLu!a L

0

() YES| As befae |, cousider Hue %w.e&«m JL(R) = 927-0 y Q).



