1. Let us consider the functionals
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(a) Discuss the minimum problem for F(w) with boundary condition u(1) = 3.

(b) Discuss the minimum problem for G(u) with boundary condition u(1) = 3.
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2. Discuss existence, uniqueness and regularity of solutions to the boundary value problem
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3. Let us consider, for every £ > 0, the problem
¢
inf{/ [sin(@?) — cos(u) — arctan(u®)] dz : uw e CH([0,(]), u(0) =u(l) = 0} ;
Jo
(a) Determine for which values of ¢ the function ug(2z) = 0 is a weak local minimum.
(b) Determine for which values of ¢ the function uy(z) = 0 is a strong local minimum.
(¢) Determine for which values of £ the infimum is actually a minimum.
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4. For every real number ¢ > 0, let us set
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(a) Prove that m(() is well-defined and negative for every ¢ > 0.
(b) Prove that m(() = —oco as { — +00.
(¢) Determine all real numbers « such that

L P

lim
(—+o0 (%

2020 .

_—— 3

() The w-@wv\uuwx S ue%w\we, becawe W counstank .@xuc-l«w Mo (K) = >

oV OO\M?Q,-\'\%Y.
Exigrency of e uinmum - Follows Lrow Yo dock wellud . I otdan Yo

oefoiu cowptctum 5 we  uad, 4o cowblug, Havee %\m\,\%b :

— e unuel Holder ek uiade |l ) S ey | + T - [x—xe\/z

— e adzen 0 >0€ (%) whew M(xs) = 2020/L

— L(3,8) = p-S5" awd 4>2.

. 2020 Q .

(b) A possiole cowpelilon 15 | Mo (x) = —— 4 O=5) . I Wis cam
¢ 3
jo Ms o~ cost- Q7

SD J;x:: ~ st 2

o) Lek win ek Ny = (£%), S0 ot e x) = N(g) aud tl(‘x)e—f!:\"leo‘:)
Wit o Voniab\e ohau%g we ootouu Yug
)
(G —ana?) = j (4 () A (LY L Sy S{-’-z () ~ o (W) }L 3y

)
Ao
ol SA M\MQAA 2 %
wozo

ijdx S u(%\&ég ~ Svcm&a

Now we ek ~(y) = Q" W (Y) ol we obtaiu

2 N \

N LI 2N\ — 5 X 4@ 3 - 202°
Sa (W = uw () 1 Joi\rwo) W(V.s)} ol jo w(m% e —>0
24 Qollows Maatt

— 0 ig A<D
.QA\M NN 3) {€ A >5 |
. \
R4 27 WI‘\\LK(SO(\;\J{*—WI) : Sow ='-O} ‘(3 i

€ (—00,0) + Divct wnetod + Mgt = &(x—1)
- o) o




