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reamble

Welcome to the 15 International Meeting on Differential Equations and Appli-
cations, to be held on April 25, 2025, at the Departamento de Matematica Aplicada
a las Tecnologias de la Informaciéon y las Comunicaciones, located at the Escuela Técnica
Superior de Ingenieros Informéaticos of the Universidad Politécnica de Madrid, in Boadilla
del Monte (Madrid, Spain).

This international meeting is dedicated to bringing together researchers and students from
around the World to share the latest scientific advancements concerning both ordi-
nary and partial differential equations as well as their applications in real life.

The event will feature a series of plenary lectures and interactive discussions, provi-
ding a platform to explore new methodologies, innovative solutions, and emerging trends
in the the theory of differential equations and their applications.

With contributions from leading researchers, the conference will cover a wide range of
topics, including mathematical modeling, numerical analysis, and applications to engi-
neering, physics, biology, and other sciences.

The goal of this meeting is to create an inspiring and collaborative environment for the
exchange of knowledge, fostering interdisciplinary dialogue and promoting the inte-
gration of theoretical developments with practical applications.

We look forward to welcoming you to this exciting event and to a fruitful day, where new
ideas, collaborations, and opportunities for future research will emerge.

Universidad Politécnica de Madrid
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You can find below the committees of the 1st International Meeting on Differential
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enue

The 1%t International Meeting on Differential Equations and Applications, to be
held on April 25, 2025, will take place in the conference room H-1003 located on the
ground floor of Building 1 at the Escuela Técnica Superior de Ingenieros Informaticos
(Campus de Montegancedo) of the Universidad Politécnica de Madrid (you can find it on
Google maps by clicking here).

There are different ways to arrive at the Escuela Técnica Superior de Ingenieros Informé-
ticos, either by private vehicle or by public transport (both by metro, light rail,
RENFE local trains and bus).

I By private vehicle

To reach the campus by private vehicle, the most convenient option is to access it via
the A-6 highway or the M-40 ring road. Since the campus is located in the middle
of nature, it is possible to park in a large parking located here. From there, Building 1
(where the conference room H-1003 is located) is around three minutes on foot here.

I By public transport

It is possible to reach the campus by public transport, both by metro, light rail, RENFE
local trains and bus. You can find below a list with the options we consider most
convenient for you. Additionally, you can also download the map of metro and light
rail network here as well as the map of Renfe local trains here for your convenience.

» Bus - Line 591

This bus operates between Madrid (Aluche) and ETSI Informaticos stops. To reach
the campus, you can get the bus next to Metro - Line 5 (Aluche station) here, next
to Metro - Line 5 (Empalme station) here or next to Metro — Line 10 (Colonia
Jardin station) here. Then, you have to get off the bus at the last stop inside the campus

Universidad Politécnica de Madrid


https://maps.app.goo.gl/rbaLaY82f7AhT3dd7
https://maps.app.goo.gl/nZz2sTuMHEsK3Dqt5
https://maps.app.goo.gl/GGwGdWgYX3DhiNct9
https://www.metromadrid.es/sites/default/files/web/planos/Planoesquematico_6.pdf
https://www.renfe.com/content/dam/renfe/es/Viajeros/Secciones/Cercanias/Mapas/2024/plano-cercanias-madrid-2024.pdf
https://maps.app.goo.gl/sYp8FrjAT4Pdi7qG9
https://maps.app.goo.gl/1u8ysuHbLhK1jjJu6
https://maps.app.goo.gl/AqFSwodJoRoG5bEx9

here. From there, Building 1 (where conference room H-1003 is located) is around one
minute on foot here. You can find the outbound timetable here and the return timetable
here.

» Bus - Line 865

This bus operates between Madrid (Intercambiador de Moncloa) and Centro de
Empresas stops. To reach the campus, you can get the bus next to Metro - Lines 3 or
6 (Moncloa station) here. Then, you have to get off the bus at the ETSI Informaticos
stop inside the campus here. From there, Building 1 (where conference room H-1003 is
located) is around five minutes on foot here. You can find the outbound timetable here
and the return timetable here.

» Bus - Line 571

This bus operates between Madrid (Av. de Las Aguilas) and Boadilla del Monte
(Avenida Monte Segovia) stops. To reach the campus, you can get the bus next to
Metro - Line 5 (Aluche station) here, next to Metro - Line 5 (Empalme station)
here or next to Metro - Line 10 (Colonia Jardin station) here. Then, you have to
get off the bus at the Av. Monteprincipe — Facultad Informatica stop next to the campus
here. From there, Building 1 (where conference room H-1003 is located) is around three
minutes on foot here. You can find the outbound timetable here and the return timetable
here.

» Bus - Line 573

This bus operates between Madrid (Ruperto Chapi/P.° Moret) and Boadilla (Mi-
guel Angel Cantero Oliva) stops. To reach the campus, you can get the bus next to
Metro - Lines 3 or 6 (Moncloa station) here. Then, you have to get off the bus at
the Av. Monteprincipe — Facultad Informética stop next to the campus here. From there,
Building 1 (where conference room H-1003 is located) is around three minutes on foot
here. You can find the outbound timetable here and the return timetable here.

» Light Rail - Line 3

This light rail line operates between Colonia Jardin station (connected with Metro -
Line 10) and Puerta de Boadilla station. To reach the campus, you can get on the
train at Colonia Jardin station (connected with Metro - Line 10) and then you have to
get off the train at Monteprincipe station here. From there, the campus is around fiveteen
minutes on foot here. You can find the timetable here.

15 International Meeting on Differential Equations and Applications
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You can find below the program of the 1st International Meeting on Differential
Equations and Applications, to be held on April 25, 2025.

Friday - April 25, 2025

8:00 - 8:45 Registration
8:45-9:00 Opening
Jaqueline G. Mesquita
9:00 - 9:45
State-dependent delay equations and applications
Lourdes Tello
9:45 - 10:30
On a climate energy balance model with nonlinear diffusion
10:30 - 11:00 Coffee break
Cristian Morales-Rodrigo
11:00 - 11:45
Analysis of some taxis models arising in biology
Pedro Marin-Rubio
11:45 - 12:30
On non-autonomous exponential attractors for a RD model
12:30 - 12:45 Closing
12:45 - 12:50 Official photo

Universidad Politécnica de Madrid






bstracts

The following pages compile the abstracts of the plenary talks presented at the 1st In-
ternational Meeting on Differential Equations and Applications.

The meeting featured contributions from four distinguished speakers, whose lectures
covered a broad spectrum of topics related to differential equations and their relevance in
the modeling of real-world phenomena.

The abstracts included herein offer a concise overview of the central ideas and results
discussed by each speaker, providing valuable insights into current advances and metho-
dologies in the field.

Universidad Politécnica de Madrid n
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State-dependent delay equations and applications

Jaqueline G. Mesquita

Departamento de Matematica
Universidade de Brasilia

In this talk, I will introduce the state-dependent delay equations, explain the interest
behind of their study. Also, I will show some results for these equations and present some
applications.

Universidad Politécnica de Madrid
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On a climate energy balance
model with nonlinear diffusion

Lourdes Tello

Dpto. Matematica Aplicada, ETS Arquitectura
Universidad Politécnica de Madrid

We are concerned with global climate models formulated in terms of partial differential
equations.

Energy balance models (EBM) in global climate were introduced independently by M.I.
Budyko [1] and W.D. Sellers [6]. Both models include the planetary coalbedo effect, which
is the dominant feedback mechanism in the energy balance. We distinguish energy balan-
ce models by the choice of the Coalbedo function: Budyko-type models and Sellers-type
models. It is well known that this type of model is very sensitive to the fluctuations in
some parameters such as the Solar parameter (). Most of the analyses of this type of
energy balance model assume that the planetary coalbedo is monotone (see [2,5]). In this
work we consider a non-monotone Coalbedo and consequently the model distinguishes
different climatic zones (see [4]).

We also consider a coupled model surface-deep ocean effect, where an Energy Balance
Model (EBM) is used to model the surface temperature and a parabolic equation in a
global ocean with a dynamic and diffusive boundary condition represents the evolution of
the deep ocean temperature. Although this model is based on that proposed by Watts &
Morantine [7], it also incorporates other processes such as the nonlinear diffusion and the
effect of coalbedo as a function of temperature (see [2] and [3]). We analyse the number
of steady states of the model under study, using the solar constant as parameter. We find
an interval of values of the solar constant () where there exist at least three stationary
solutions. Moreover, for such an interval of () more than three stationary solutions are
obtained numerically.

Universidad Politécnica de Madrid
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Analysis of some taxis models arising in biology

Cristian Morales-Rodrigo

Dpto. de Ecuaciones Diferenciales y Anélisis Numérico
Universidad de Sevilla

The purpose of this talk is to introduce some macroscopic models in which species respond
to an external stimulus either moving towards or away from it and to study its mathe-
matical properties, like existence of global solutions and its convergence to equilibrium.

Universidad Politécnica de Madrid
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On non-autonomous exponential
attractors for a RD model

Pedro Marin Rubio

Dpto. Ecuaciones Diferenciales y Analisis Numérico
Universidad de Sevilla

The following classical non-autonomous reaction-diffusion model is considered:

(ZQZ — Au = f(U) + h(t) in ) x (7—7 00)7
u|8Q:0 on aQX (T,OO),
U(T) = Uy in Q,

where @ C RY (N > 1) is an open bounded set (no regularity on the boundary is re-
quired), 7 € R, u, € L*(Q2), and the time-dependent force satisfies h € L3 (R; H1(Q)).
Additional assumptions concerning the nonlinearity term f and h are given in two diffe-

rentiated settings.

Firstly we establish the well-posedness of the process associated with the above problem
under a nonlinearity f with certain growth condition depending on the dimension of the
space and a translation bounded force h with values in H1(Q), i.e. h € LE(R; H}(Q)).

Our main goal is to ensure the existence of a pullback exponential attractor in L?(£2), and,
consequently, the existence of a pullback attractor in L?(Q) with uniform finite fractal
dimension of its sections. This is done using two different approaches, one by following the
construction by Carvalho and Sonner [2,3]; for the second one, the force h is relaxed to
have exponential growth in the past, and there we follow the ideas developed in a previous
work by Czaja [4].

This work has been done jointly with Alvaro Aguilar-Reyes (Universidad de Sevilla) (see

[1])-

Universidad Politécnica de Madrid
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Please, do not hesitate to contact us if you have any question or need assistance. You
can send us an email by scanning the QR code below or by clicking here!.

I Postal address

Prof. Dr. Javier Lopez-de-la-Cruz

Dpto. Matematica Aplicada a las Tecnologias de la Informacion y las Comunicaciones
Bloque 1, Planta 3, Despacho 1312

Escuela Técnica Superior de Ingenieros Informéticos

Universidad Politécnica de Madrid

Campus de Montegancedo

28660 Boadilla del Monte (Madrid)
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