1. Let us consider the functional
1
F(u) = / (u/(x)2 + 2/ () + $2u(x)) dx.
0

(a) Discuss the minimum problem for F'(u) with boundary condition u(0) = 4.

(b) Discuss the minimum problem for F(u) with boundary condition w(0) = 4 4 u(1).

LCASJ)@) = aPlerq;a— *®*s
(Be) L)'= lbs o (2h+x ) =% s a2l +l=
(Nec)  Lp =0 2 L () +7% =

() A‘“{; o @owxd} 2ol)es

4 2
- 4, x
JLL;‘ E%’Z NS (R = i & +Q-'?<4-/‘O’§(+
(o) = S
.L) & 50 = %_LLAAL
200 () +\ =

Mo 1L - L ~ 2 S =k
2. (¢ 14—&3_1«\@ T Fa=-4 wa

e u)uLche, soludk o Ty

¢ 2 4
o () = ;—€P~%’gx+@»

|

F(lo+v ) =TU) + DF (Us, v + S Vigmdis 2 T (w)
- -1 D
=0

-

W‘\W%w\r&%m%ﬁﬁl V20 ~ V20 Rcauwe V(o) =0 .

(B Cw@ = — ¢ A ;rg;oss‘&:\e, uuuwumb%w@ SLQURIKL. D

() = — - 6%,



2. Discuss existence, uniqueness, and regularity of functions v : R — R that are periodic and

satisfy
u' =u® +sinr Vo eR.
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3. For every real number r > 0, let B, denote the ball in the plane with center in the origin and

radius r. For every positive integer m let us set
I(m,r) := inf {/ (IVu]® = |ug - u™|) dedy : u € Wol’m(BT)} .
B

(a) Determine whether I(1,r) is a real number.

(b) Determine all positive integers m for which I(m,r) is a real number for every r > 0.

(¢) Determine whether there exists admissible values of the parameters such that I(m,r) is a
negative real number.

(d) Determine whether I(m,r) = 0 for some admissible values of the parameters.
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4. For every function f: (0,2) — R, let us set
[Tf](z) := arctan(f(z))  Vz € (0,2).
Determine whether the restriction of 7' defines

(a) a strong-strong continuous operator L2((0,2)) — L3((0,2)),
(b) a weak-weak continuous operator L?((0,2)) — L?((0,2)),
(¢) a compact operator H((0,2)) — L%((0,2)),

(d) a compact operator L*((0,2)) — L%((0,2)).
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