Universita di Pisa — Corso di Laurea in Matematica

Exam paper of “Istituzioni di Analisi Matematica’
Pisa, 15 January 2019

1. Discuss existence, uniqueness, regularity of the solution to the boundary value problem

L 1+ ud+a?

2. Let V denote the set of sequences {z, },>1 of real numbers such that

o0

Z n|e,| < +oo,

n=1

with norm defined by the series above.

(a) Characterize the dual space of V.

(b) Determine all aligned functionals of the sequence with 21 =9, 2y =8, 3 =7, and x, =0
for every n > 4.

(c) Determine all aligned functionals of the sequence with z, = (—1)" - n™%.
(A aligned functional of a vector v is a linear 1-Lipschitz functional f such that f(v) = ||v||)
3. Let Q = (—1,1)% be a square in the plane.

(a) Determine whether

sup{/ uz, drdy :u e C2HQ), /uixd:cdygﬁ /uzyd:cdySS}
0 Q 0

is finite or infinite.

(b) Determine whether

sup {/ ul, drdy :u e C2(Q), / u?, drdy <7, / uz, du dy < 8}
0 Q 0
is finite or infinite.

4. Let us consider the open set = (0, 7)% Determine if there exists a constant C' such that

/sin(xy)-quxdng/ (e - uZ +ul + cosx - uy - uy) dady
Q Q

for every u € C1(Q).

Every step has to be reasonably motivated. Every exercise is marked considering
the correctedness of the arguments provided and the clarity of the presentation.
Just writing the answer without explanations deserves no marks.
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