1. Let us consider the functional

1
F(u) = / ('ii.2 + 1'1.2) dur.
ey

(a) Discuss the minimumn problem for F'(u) subject to the conditions «(0) = «/(0) = 1.

(b) Discuss the minimum problem for F'(u) subject to the condition «'(0) = 1.
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2. Let us consider the boundary value problem

1+ @)

u'(z) = ————,
@) = T @

w(0) =3, wu(3)=0.

(a) Discuss existence, uniqueness and regularity of the solution.
(b) Prove that «/(0) < —1.

]
AA

) % o |
M CL\-?/M) = l-\—@x% ] (u,-\-ex ): H_Q/M'

3
Flwy = Ji%xLZJf-?/M Faie Feix

Q

7 s
L(xs,p) = 5 97+8 Ls+e
GRS E—

(RUNIX
(o) o WeoX Rovrmuloruu ik HY(Lo,2) . We uweed. bo  olllow Ve wolme oo
o dostwe, Bho sret Viom o u.e%or\’i% ”camwwo@wo{%:{.,
ool thewfore Hae bw*t_(’a\ﬁm s well - deineol.
) COU\N\:&CJW .:?V‘OU\L. T < ™M we o deoclnce "H/\ad" ]U&nb "'H
RS LL«U\«l\L_oe < M due bo e DRes. A%owu_ Wt 1S exserdHol
Yot

Lex,g,0) 2 ’F — 18\
P N oo \
m\m’L

° Lsc L stomaand,  due. Yo Cou\;oqx\%«a WU O ud, oo\rﬁﬁ'w‘)’gj TS
QUNRVEUT VTR JTE SRETIC D)

0 R Ovu\«a We coun devoum ELE  ww weak Povm ( dlosense
%o& we coum Q) %ﬁm’na\t T (utrtv)), Frouw whic we
dedne, Haok | G rer e K Now we dasewe Mo pref
Yors & Suooth Luwne guel  We \?YOC!LQA- \aa boo+$\‘Yap-

(b) Tuwe sdudom is ﬁ\n‘c‘cba COUNRX | oude 3
4&&«1@6\» ﬁvom e MCs & _eo\lows
Jc\qqk A(HY £ DB —% 490!\, W =€ (0) .
T ‘\\Ae,qwogo,{.% (.\M.P.\'\LS ot w (o) < - S
w . v IS ' .3\
(moe Haotr UG o s‘mo’dﬁ L v uy
omal | L, CeY = —) %p SoWme C<€ Co,'s)) :

— 0 — 90 —




3. Let us set, for every £ > 0,

L
I({) := inf i — rsin®u) de:u € C2((0,0)) +.
( )
0

(a) Determine whether there exist positive values of £ such that I(() = 0.

(b) Determine whether there exist positive values of £ such that I({) < 0.
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4. Let us set. for every = > 0,
27
il =101 {f (cii® + sin @ + cosu) da : u € C*([0,1]), u(0) =0, u(2r) = Zﬁ} )
0

(a) Determine for which positive values of = it turns out that . is a minimum.

(b) Compute the limit of m. as ¢ — 07.
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