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Critical and subcritical nonlinear Schrödinger
equation with magnetic field

Gianni Arioli
Universitá del Piemonte Orientale, Italy
email:gianni@unipmn.it

We consider the nonlinear stationary Schrödinger
equation in a magnetic field Ĥψ = f(ψ), where
Ĥ = 1

2m

(−ih̄∇− e
cA

)2 + eV . V is the scalar po-
tential and A is the vector potential. We study the
existence and nonexistence of solutions for the equa-
tion under different assumptions on the potentials
and on the nonlinear part f . We consider both the
critical case f(x) = |x|2∗−2x and the subcritical case
|f(x)| < |x|p, p < 2∗−1. The results are obtained by
variational methods; in particular the solutions are
obtained either as constrained minima or as moun-
tain pass points.
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Multiple positive solutions for quasilinear el-
liptic boundary value problems

Maya Chhetri
UNC Greensboro, USA
email:maya@uncg.edu
R. Shivaji

We will discuss multiplicity of positive solutions
for a class of quasilinear elliptic boundary value prob-
lem. We prove our result by using the method of sub
and super solutions.
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On the existence of solutions and their long
time behavior of a nonlocal thermistor in-
equality

Shuqing Ma
University of Alberta, Canada
email:shuqing@ualberta.ca

We study an obstacle problem which models the
behavior of certain micromachined microsensor de-
vices:

r
du

dt
−∆u + η

∫

Ω

G(x, y)u(y, t)dy + γu4

≥ ∇[σ(u)φ∇φ],
−∇[σ(u)∇φ] = 0.

Here the unknown functions u and φ denotes the dis-
tributions of the temperature and the electrical po-
tential in the electrical devices respectively. Let Ω
be a domain in R3. Its boundary ∂Ω is divided into
three parts, i.e., ∂Ω = Γ0∪Γ1∪ΓN . On the boundary,
the temperature u satisfies a homogenous Dirichlet
boundary condition. While the potential φ satisfies
φ|Γ0 = φ0(x, t), ∂φ

∂n |ΓN = 0 and φ|Γ1 = ξ(t). Here
ξ(t) is an unknown constant for each t. But the total
current I(t) through Γ1 is given for each time t. Thus
another nonlocal boundary condition is given by

I(t) =
∫

Γ1

σ(u)
dφ

dn
ds.

We first consider the initial value case, i.e., u(x, 0) =
u0(x) with u0(x) a known function. The existence
of a unique solution is established by a penalized
method. Next, if φ0(x, t) and I(t) are time periodic
functions with period T , by setting up a Poicaré map
and applying Schauder’s fixed point theorem we show
that there exists a time periodic solution such that
u(x, t + T ) = u(x, t). Finally the long time behavior
of the solutions is studied. Actually it is character-
ized by a uniform attractor. The upper bound of the
dimensions of the attractors are also investigated.
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Some multi-point boundary value problems
containing the operator −(φ(u′))′

Raul Manásevich
Universidad de Chile, Chile
email:manasevi@dim.uchile.cl

In this talk we will consider some result for prob-
lems of the form

(φ(u′))′ = f(t, u, u′), t ∈ (a, b),

under the multi-point boundary conditions

u(a) = 0, u′(η) = u′(b),

and
u′(a) = 0, u(η) = u(b),



where η ∈ (a, b) is given. We will consider the
case when problem (P ) is at resonance. Three-point
boundary value problems at resonance have been
studied in several papers, we present some new re-
sult as well as generalizations to the general operator
of other results valid for particular forms of the op-
erator −(φ(u′))′.
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Boundary value problems on sequence spaces

Jesus Rodriguez
North Carolina State University, USA
email:rodrigu@math.ncsu.edu

In this paper we study the solvability and qual-
itative properties of solutions of nonlinear operator
equations of the form

Lx = F (u, x)

subject to
H(u, x) = 0

where x belongs to a sequence space,u is a parameter,
L is a linear map from the sequence space into itself,
F and H are smooth nonlinear maps, the range of
F is contained in the sequence space and the range
of H is contained in some n-dimensional Euclidean
space. Connections with differential equations will
be established.
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Nonlinear boundary value problems of the
Calculus of Variations

Felix Sadyrbaev
University of Latvia, Latvia
email:felix@cclu.lv

We consider various nonlinear boundary value
problems arising in the extremal theory for the func-
tional

I(x) =
∫ b

a

L(t, x, x′) dt,

where L is sufficiently smooth. The free end point
problem, the basic problem of the calculus of varia-
tions, the Bolza problem and others are considered.
We are interested mainly in the existence of extremals
(solutions of the Euler equation Lx = d

dtLx′ together
with related boundary conditions) and properties of
extremals. First, we discuss the method of upper

and lower solutions (functions) and its variational
meaning. Second, we derive several the Bernstein
- Nagumo type conditions, which are formulated di-
rectly in terms of the Lagrangian L. We show the
role of those conditions in the theory of coercive, non-
coercive (slow-growth) variational problems and dis-
cuss also the so called problem of regularity of solu-
tions in the calculus of variations. Third, we consider
properties of extremals, which are expressed in terms
of the linearized equation (the Jacobi equation) and
discuss several problems arising in the theory of the
second variation for the functional I(x).
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Existence and uniqueness for a class of quasi-
linear elliptic boundary value problems

Ratnasingham Shivaji
Mississippi State University, USA
email:shivaji@Math.MsState.Edu

We prove existence and uniqueness of pos-
itive solutions for the boundary value problem
(rN−1φ(u′))′ = −λrN−1f(u), u′(0) = u(1) = 0,
where φ(x) = |x|p−2x, f(x)

xp−1 may not be decreasing
on (0,∞), and λ is a large parameter.
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Some multiplicity results for polyharmonic el-
liptic problems with broken of symmetry

Marco Squassina
Universitá Cattolica del S.C. - Brescia, Italy
email:squassin@dmf.bs.unicatt.it

By means of a perturbation argument devised
by P. Bolle we investigate the existence of infinitely
many solutions for the problem (−∆)Ku = |u|σ−2u+
ϕ in Ω with nonhomogeneous Dirichlet boundary
conditions

(
∂
∂ν

)j
u
∣∣∣
∂Ω

= φj j = 0, . . . , K − 1 ,

provided that suitable growth restrictions on σ are
assumed.

Moreover, when σ reaches the critical growth and
φj = 0, we show the existence of multiple solutions
when the domain and the nonhomogenous term are
invariant with respect to some group of symmetries.
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Periodic solutions to some N body problems

Susanna Terracini



Universitá di Milano-Bicocca, Italy
email:suster@matapp.unimib.it

A remarkable new solution of the 3-body prob-
lem was recently discovered by Chenciner and Mon-
gomery, using some symmtery argument. We shall
show how many non collision periodic solutions can
be constructed exploiting symmetries of the systems.
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On the existence of periodic solutions to sec-
ond order ordinary differential equations

James Ward

University of Alabama at Birmingham, USA
email:ward@vorteb.math.uab.edu

We consider second order differential equations
and systems of the form

u′′ + g(u) = p(t),

where g is a continuous function and p(t + T ) = p(t).
In the scalar case we assume g(s)s ≥ 0 for |s| suffi-
ciently large. We provide sufficient conditions for the
existence of T -periodic solutions.
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