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Ellip
tic partia

l diffe
rential equations are a very im

portant class of equations with connections to applied sciences (e.g. physics, bio-

gy, e
ngineering) as well a

s to other fie
lds in mathematics such as Diffe

rential Geometry,
 Functional Analysis, Calculus of Variations 

and Optim
ization. Because of th

is, th
ey are a quite fascinating and increasingly active fie

ld of re
search. Startin

g with the basics, I w
ill 

explain what th
e concept of ellip

ticity is, what kind of propertie
s do solutions to problems in this class have, and the diffe

rences

between lin
ear and nonlinear equations. Next, s

ince giving a complete surve
y of th

e area would be an im
possible task, I w

ill

focus mainly on classical semilin
ear problems of ty

pe -∆
u=f(u), a

s a mean to explain some of th
e tools and methods

(mostly topological or variational) th
at are available to tre

at ellip
tic problems. Some of th

e questions that w
ill b

e addressed

concern existence and multip
licity of solutions, as well a

s their q
ualita

tive
 propertie

s such as sign and symmetry.

In the last part o
f th

e talk I w
ill a

ddress recent to
pics regarding systems and their c

onnection with fre
e boundary and

optim
ization problems. This talk is aimed at a broad audience; in

 partic
ular, m

aster and PhD students are welcome.


