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Prefacio

Este Octavo congreso organizado por el Grupo de Analisis Funcional y Ecuaciones de
Evolucion, mejor conocido por su sigla GAFEVOL, estd dedicado al conocimiento y al
crecimiento. El conocimiento, que compartimos en esta reunioén, pues nos actualiza y nos
motiva a continuar trabajando en nuestra pasiéon: La Matematica.

El crecimiento, pues originalmente el grupo estaba conformado por investigadores del
Departamento de Matematica y Ciencia de la Computacion de la Universidad de Santiago
y, gracias a las actividades de difusiéon de este pequeno grupo, tales como la organizaciéon de
congresos nacionales e internacionales y coloquios semanales, entre otros, contribuyeron a
ir sumando ano a ano nuevos(as) colaboradores(as). Muchos de ellos(as), son actualmente
ex-alumnos(as) de la USACH, que comenzaron participando timidamente como asistentes
a coloquios semanales o en las sesiones invitadas en los Congresos Nacionales e Interna-
ciones de Ecuaciones de Evolucion. Hoy, se desempenan como académicos en distintas
universidades de nuestro continente y contindian colaborando con el grupo mediante sus
investigaciones y acciones vinculadas a él. Este crecimiento ha permitido generar redes
de colaboracién entre los académicos vinculados al grupo, lo que ademas de enriquecer el
trabajo cientifico, ha permitido continuar con la formacién de nuevos estudiantes.

Asimismo, mencionamos aqui un desafio importante que deseamos propiciar para el
nuevo ano que enfrentamos. Este desafio consiste en la apertura hacia los estudiantes de
pregrado de nuestra area. Es asi como destacados estudiantes que también nos acompanan
en este Congreso, podran el dia de manana - mediante la proacciéon de todos los expositores
presentes en este congreso - ser nuestros colegas de investigaciéon y hacer crecer la actividad
cientifica que realizamos, para que podamos sonar que en un futuro préximo seamos los
lideres indiscutidos de ésta area de la matematica tanto en nuestro Pais como en la Region.

Mencién aparte merece el reconocimiento que deseamos hacer en este Octavo congreso
a un destacado matematico, el profesor Manuel Pinto de la Facultad de Ciencias de la
Universidad de Chile, quien ha sido un lider en el campo de su especialidad, con mas
de 400 citaciones y 100 publicaciones internacionales de primer nivel, actualmente realiza
una de las mayores contribuciones al area con sus conocimientos e ideas. Por esta razoém,
celebramos en esta ocasion su sexagesimo aniversario y le rendimos un sentido homenaje.

Comité Organizador
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8 Existence and uniqueness of wavefronts for a non-local reaction-diffusion equations

Existence and uniqueness of wavefronts for a non-local
reaction-diffusion equations with distributed time delay.

Maitere Aguerrea

Abstract

The main object of study is the non-local reaction-diffusion equation
w(ts2) = unaltyx) = fulto) + [ [ K(swlglutt - 5.0 - w)duds, (1)
o JR

where the time ¢ > 0, z € R, the kernel K satisfies K € L'(R; x R), K > 0 and
fooo fR K(s,w)dwds = 1. Here, K can be asymmetric. We are interesting in the study
of semi-wavefront solutions of equation (1), i.e. bounded positive continuous non-constant
waves u(t, ) = ¢(z+ct), propagating with speed ¢, and satisfying the boundary condition
¢(—o00) = 0. An important special case of semi-wavefront is a wavefront, i.e. positive
classical solution u(t,z) = ¢(x + ct) satisfying ¢(—o0) = 0 and ¢(+00) = k. We establish
the existence and uniqueness of semi-wavefronts solutions in the non-degenerate case. In
fact, the existence and uniqueness results are proved for all speeds ¢ > ¢, where the
determination of ¢, is similar to the calculation of the minimal speed of propagation.
Finally, we apply our results to some non-local reaction-diffusion epidemic and population
models with distributed time delay.

Bibliografia

[1] M. Aguerrea, C. Gomez, S. Trofimchuk, On uniqueness of semiwavefronts. Diekmann-
Kaper theory of a nonlinear convolution equation, Mathematische Annalen. 354 (2012)
73-109.

[2] M. Aguerrea, On uniqueness of semiwavefronts for non-local delayed reaction-diffusion
equations, submited. (2013) arXiv:1309.4376v1

[3] C. Gomez, H. Prado, S. Trofimchuk, Seperation dichotomy and wavefronts for a non-
linear convolution equation, submited (2012) arxiv.org/abs/1204.5760v1.

Supported by FONDECYT- INICIACION, project 11121457, Departamento de Matemaética, Fisica y
Estadistica, Universidad Catolica del Maule, Talca, Chile, e-mail: maguerrea@ucm.cl
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Proportional-Differential Equations.

William Campillay™ and Manuel Pinto

Abstract

Newtonian calculus is constructed on the basis of the operations: +, and -. If we change
the addition by multiplication and the product by: a ® b = a/™® we can consider the
field (RT,-,®) where RT is the set of positive real numbers. The absolute value would
correspond to the relative value [[z]] = z if > 1 6 [[#]] = 2! if # € (0,1) for which
[[z]] < p if only if p~! < 2 < p. In this world, the proportionality operates as the basic

1
form of comparison and the operation division is replaced by: a @ b = a=® . Consider that

e is neutral element for ®:

aRQe=a, aQe=a.

1 1
The ®-inverse of a is al™1 = em@® | since a @ al™1 = a1} @ a = [em@ i) = ¢,

Considering the following equivalence a @ b = e if and only if a = b, we incorporate a way
to compare positive quantities. Thus, the proportional derivative is defined comparing the
proportions f((;o)) with x%, through the operation ©:

It is easy to interpret and understand the geometric meaning of this derivative, for
instance, if f > 1, then f increases and:

f-9=1-g, f/<§\9/g= [f@g] -[f®9g] (Product Formula),

Ffog=f(g)®G (Chain Rule).

Naturally the proportional integral that satisfies the fundamental theorem of calculus
for the proportional derivative is built. In this opportunity the corresponding differen-
tial equations and some of their meanings are set. The bounded solutions of the non-
homogeneous proportional-differential equation :

z(t) - [a(t) ® z(t)] = B(t).

Departament of Mathematics, University of Chile, Santiago, Chile., e-mail: williamcampil-
lay@gmail.com




10 Proportional-Differential Equations

are studied, where «, 5 : (0,00) — (0, 00).
This Calculus has been applied in several situations [2,3] in the study of Lorenz System
[1], analysis of biomedical image [4],etc.

Bibliografia

[1] AN1sSZEWSKA, D., RYBACzUK, R., Analysis of the multiplicative Lorenz system,
Chaos, Solitons and Fractals.,(2005), 25,79-90.

[2] BasHIROV, A.E., KURPINAR, E.M., Ozvarict, A., Multiplicative calculus and its
applications, J.Math. Anal. Appl.,(2008), 337, 36-48.

[3] CORDOVA-LEPE, F., PINTO, M., From quotient operation toward a proportional calcu-
lus, International Journal of Mathematics, Game Theory and Algebra, 2009, 18(6),527-
536.

[4] FLORACK, L., VAN ASSEN, H., Multiplicative Calculus in Biomedical Image Analysis,
Journal of Mathematical Imaging and Vision, doi: 10.1007/s10851-011-0275-1.
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An inverse problem in biological olfactory cilium.

Carlos Conca

Abstract

In this lecture we study a linear inverse problem with a biological interpretation, modelled
by a Fredholm integral equation of the first kind, where the kernel is represented by step
functions. Based on different assumptions, identifiability, stability and reconstruction re-
sults are obtained.

Partially supported by Basal-CMM project and Fondecyt 1130317, Department of Mathematical En-
gineering, Center for Mathematical Modelling, University of Chile, Santiago, e-mail: cconca@dim.uchile.cl
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Modeling and simulation of the response to a treatment for
metastasis to the liver of a gastrointestinal stromal tumor.

Patricio Cumsille Atala

Abstract

At its most essential level, cancer involves the abnormal growth and spread of tissues within
a body. What occurs at the nano-scale of molecules and micro-scale of cells affects the be-
havior of tissue at the centimeter-scale - and vice versa. In order to better understand these
multi-scale linkages, mathematical modeling, analysis, and simulation have been employed
to study tumor behavior [10].

Modeling was developed in oncology not only in order to understand and predict tumor
growth, but also to anticipate the effects of targeted and untargeted therapies. Exemples
of such models are |9, 7, 6, 11, 5, 2]. More complex multi-scale models have been set up to
address questions in the prediction of efficacy of chemotherapy and radiotherapy |[3, 4, 12],
and to investigate the effect of cytostatic treatments such as anti-angiogenic and anti-
maturation therapies [13, 12, 8|. Thus, a very wide range of these models exist, involving
many stages in the progression of tumors. Few models, however, have been proposed to
reproduce in vivo tumor growth because of the complexity of the mechanisms involved [1].

In this work we introduce a new mathematical model to simulate metastasis to the
liver of a gastrointestinal stromal tumor (GIST), focusing in the study of two important
issues: tumor growth and efficacy of mixed strategies (anti-proliferative and anti-angiogenic
drugs) targeted to cancer. Examples of such drugs used in the treatment of metastasis of
a GIST are the Glivec and the Sutent respectively. We assume that Glivec acts like a
chemotherapy: it gives back apoptosis in the cell cycle, while that Sutent acts like an anti-
angiogenic drug, with no cytotoxic effects. By the other hand, clinical experience shows that
most cases of metastasis to the liver of a GIST behaves similarly, which may characterized
in the three following phases: phase 1 is characterized by a good answer to Glivec, phase
2 by a resistance to Glivec, which produces an uncontrolled tumor growth. Despite of this
fact, in phase 2 the tumor shows a good answer to Sutent, whose action controls again
the tumor growth. Finally the phase 3 is characterized by a resistance to Sutent, which
produces again an uncontrolled tumor growth. Thus, in order to simulate adequately these

Partially supported by Fondecyt under grant number 11080222 and by University of Bio-Bio under
grant DIUBB 121909 GI/C, Applied Mathematics Group, Department of Basic Sciences, University of
Bio-Bio, Chillan, Chile, and Institute for Cells Dynamics and Biotechnology, University of Chile, Santiago,
Chile, e-mail: pcumsille@ubiobio.cl
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three phases, we assume that there are three kind of proliferating tumor cells: the first ones
which are sensitive to the two kinds of drugs, the second ones which are sensitive only to
the anti-angiogenic drug, and the third ones which are not sensitive to any of the drugs.
This is the main novelty of our modeling. The simulations we have carried out show good
agreement with experimental data obtained from patients reached with malignant GIST,
as will be shown in the talk.

This work has been carried out in the frame of a research stay of Patricio Cumsille at
Institut de Mathématiques de Bordeaux, Université de Bordeaux I, in collaboration with
members of INRIA MC2 team.

Bibliografia

[1] F. Cornelis, O. Saut, P. Cumsille, D. Lombardi, A. Iollo, J. Palussiere, T. Colin. In
vivo mathematical modeling of tumor growth from imaging data: Soon to come in the
future? Diagnostic and Interventional Imaging, Volume 94, Issue 6 (2013) 593-600.

[2] Ribba B., Colin T. and Schnell S. A multiscale mathematical model of cancer, and its
use in analyzing irradiation therapies. Theoret. Biol. and Med. Model., 3 (2006).

[3] Ribba B., Marron K., Agur Z., Alarcon T., Maini P.K. A mathematical model of Doz-
orubicin treatment efficacy for non-Hodgkin’s lymphoma: investigation of the current
protocol through theoretical modelling results. Bull. Math. Biol. 67 (2005) 79-99.

[4] Ribba B., Saut O., Colin T., Bresch D., Grenier E., and Boissel J.P. A multiscale
mathematical model of avascular tumor growth to investigate the therapeutic benefit of
anti-invasive agents. J. Theoret. Biol., 243 (2006) 532-541.
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Oscillatory and periodic solutions in impulsive differential
equations with a general piecewise constant argument.

Kuo-Shou Chiu

Abstract

We prove the existence and uniqueness of the solutions of a class of first order nonhomo-
geneous impulsive differential equations with a general piecewise constant argument. We
also study the conditions of periodicity, oscillation, nonoscillation and global asymptotic
stability for some special cases.

Let Z, N and R be the set of all integer, natural and real numbers, respectively. Fix
two real-valued sequences t;, v;, ¢ € N, is a strictly ordered sequence of real number, such
that t; < < tiy1, t; — 00 as i — 00. Let v : [0,00) — [0,00) be a step function given by
’y(t) =Y fort e I; = [ti,ti+1).

In this talk we study the nonhomogeneous impulsive differential equations with general
piecewise constant arguments (IDEPCAG)

{y’(t)+a() y(t) + () (¥

t y(T) = yo,
Agilis, = Jo(u( @)

) = f(?)
t.;), keZ

where a(t), b(t), f(t) and Ji are real-valued continuous functions of ¢ defined on R, v(t) = ¢;
if t; <t <tip1 and Ay(t;) = y(ts) —y(t; ), y(t;) = hh'rél y(t; + h).
s

Also we will investigate the equation

{y’(t)+a() y(t) +0(t)y(v(t)) =0, y(7) = vo, 3)
Ayili=, = Je(y(t;)), k: <z

Differential equations with piecewise constant argument (DEPCA) represent a hybrid
of continuous and discrete dynamical systems and therefore combine the properties of
both the differential and difference equations, See [3,11,12]. These equations have many
applications in the control theory and certain biomedical models [2|. Theory and practice
of DEPCA of generalized type have discussed extensively in [1,4-7,9,10].

Partially supported by FIBE 01-12 DIUMCE, Departamento de Matematica, Facultad de Ciencias
Basicas, Universidad Metropolitana de Ciencias de la Educacién, Santiago, Chile, e-mail: kschiu@umce.cl
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The research of first order differential equations with piecewise constant arguments of
delay and advanced type (mixed type) was initiated by Cooke and Wiener [3] and Shah
and Wiener [11]. A lot of results concerning the scalar versions of equation (2) without
impulsive effects have been studied in [6,7] and the references cited therein. To the best of
our knowledge, there are only a few papers involving impulsive differential equations with
piecewise constant arguments [8,13].

Our goal in this talk is to derive the sufficient conditions for the existence of solutions
of equations (1) and (2), and periodicity, oscillation, nonoscillation and global asymptotic
stability for equation (2).

Bibliografia

[1] M. U. Akhmet, Integral manifolds of differential equations with piecewise constant
argument of generalized type, Nonlinear Analysis: Theory, Methods and Applications,
Volume 66, Issue 2, 15 January 2007, Pages 367-383.

[2] S. Busenberg and K. Cooke, Models of vertically transmitted diseases with sequential-
continuous dynamics. In: Lakshmikantham, V. (ed.) Nonlinear Phenomena in Math-
ematical Sciences, pp. 179-187. Academic Press, New York (1982).

[3] K. L. Cooke and J. Wiener, An equation alternately of retarded and advanced type,
Proceedings of the American Mathematical Society, 99 (1987), 726-732.

[4] Kuo-Shou Chiu and M. Pinto, Periodic solutions of differential equations with a general
piecewise constant argument and applications, E. J. Qualitative Theory of Diff. Equ.,
46 (2010), 1-19.

[5] Kuo-Shou Chiu and M. Pinto, Variation of parameters formula and Gronwall inequal-
ity for differential equations with general piecewise constant arguments, Acta Math.

Appl. Sin. Engl. Ser., 27, No. 4 (2011), 561-568.

[6] Kuo-Shou Chiu, Stability of oscillatory solutions of differential equations with a general
piecewise constant argument, E. J. Qualitative Theory of Diff. Equ., 83 (2011), 1-15.

[7] Kuo-Shou Chiu and M. Pinto, Oscillatory and periodic solutions in alternately ad-
vanced and delayed differential equations, Carpathian J. Math. 29, No. 2 (2013), 149-
158.

[8] J. Liand J. Shen, Periodic boundary value problems of impulsive differential equations
with piecewise constant argument, J. Nat. Sci. Hunan Norm. Univ., 25 (2002) 5-9.
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[9] M. Pinto, Asymptotic equivalence of nonlinear and quasilinear differential equations
with piecewise constant arguments, Mathematical and Computer Modelling, 49 (2009),
1750-1758.

[10] M. Pinto, Cauchy and Green matrices type and stability in alternately advanced and
delayed differential systems, J. Difference Eqs. Appl., 17 (2)(2011), 235-254.

[11] S. M. Shah and J. Wiener, Advanced differential equations with piecewise constant
argument deviations, Internat. J. Math. and Math. Sci. 6 (1983), 671-703.

[12] J. Wiener, Generalized Solutions of Functional Differential Equations, World Scientif-
ic, Singapore, 1993.

[13] J. Wiener and V. Lakshmikantham, Differential equations with piecewise constant
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Propiedad de [’—acotacién para la ecuaciéon en diferencia de
Volterra.

Claudio Cuevas, Mario Choquehuanca®, Filipe Dantas and Herme Soto

Abstract

En este trabajo presentamos resultados sobre la existencia de [P—soluciones para la ecuaciéon
lineal en diferencia de Volterra tipo convolucion de la forma

uln+1) =X Y aln—jlu(j) + f(n), n € Z, (4)

j==o0

donde A es un namero complejo, a : N — C es una funciéon sumable y f esta en IP(Z, X).
Para un determinado A\ € C, sea s(\, k) € C la solucion de la ecuacion en diferencia

a(k —7)s(\j), k=0,1,2,..., s(A,0)=1. (5)

-

Il
o

s(Ak+1)=A
j

En este caso, s(\, k) es llamada la solucion fundamental (4) generada por a(-). Defi-
namos el conjunto

Qs :={AeC:|ls(A ) =200 ls(A\ k)| < +oo}.

Teorema 1 Sea A en Q5. Entonces para cualquier f € IP(Z, X) la ecuacion (4) tiene una
unica solucion u(-) en IP(Z,X) la cual es dada por:

n

uln+1) =Y s(A\n—j)fQ) (6)

j=—o00

La solucion u(+) satisface u € I (Z,X) para todo 1 < p < p’ < o0, y la siguiente estimacion

se cumple:
1 1

-1y %
el 5 < MO " s e z,5)- (7)

En particular, si p = oo, obtenemos
ulloo < [IS(A 2l f]oo- (8)

Departamento de Mateméticas, Universidad de la Frontera, Temuco, Chile.l, e-mail:
mario.choquehuanca@ufrontera.cl
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Bibliografia
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solutions of Volterra difference equations, Journal of Difference Equations and Appli-
cations, 2011.
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Self-similarity, symmetries and asymptotic behavior in
Morrey spaces for a fractional wave equation.

Marcelo Fernandes de Almeida

Abstract

This paper is concerned with a fractional PDE that interpolates semilinear heat and wave
equations. We show results on global-in-time well-posedness for small initial data in the
critical Morrey spaces and space dimension n > 1. We also remark how to derive the
local-in-time version of the results. Qualitative properties of solutions like self-similarity,
antisymmetry and positivity are also investigated. Moreover, we analyze the asymptotic
stability of the solutions and obtain a class of asymptotically self-similar solutions.

Bibliografia

[1] de Almeida, Marcelo, F. ; FERREIRA, L. C. F. . Self-similarity, symmetries and
asymptotic behavior in Morrey spaces for a fractional wave equation. Differential and
Integral Equations, v. 25, p. 957-976, 2012.

[2] C.X. Miao, H. Yang, The self-similar solution to some nonlinear integro-differential
equations corresponding to fractional order time derivative. Acta Math. Sin. (Engl.
Ser.) 21 (2005), no. 6, 1337-1350.

Partially supported by FAPESP, Departament of Mathematics, Federal University of Sergipe, Aracaju,
Brazil, e-mail: nucaltiado@gmail.com
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Poincaré’s problem in the class of almost periodic type
functions.

Pablo Figueroa™ and Manuel Pinto

Abstract

We consider the Poincaré’s classical problem of approximation for second order linear dif-
ferential equations in the class of almost periodic type functions. We obtain an explicit
form for solutions of these equations by studying a Riccati equation associated with the
logarithmic derivative of a solution. The fixed point Banach argument allows us to find
almost periodic and asymptotically almost periodic solutions of the Riccati equation. A
decomposition property of the perturbations induces a decomposition on the Riccati equa-
tion and its solutions. In particular, by using this decomposition we get asymptotically
almost periodic and also p-almost periodic solutions to the Riccati equation.

Bibliografia

[1] R. Bellman, Stability Theory of Differential Equations, McGraw-Hill Book Company,
Inc., 1953.

[2] C. Corduneanu, Almost Periodic Functions, Chelsea, New York, 1989.

[3] P. Figueroa, M. Pinto, Asymptotic expansion of the variable eigenvalue associated to
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pp- 261-272.
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Partially supported by Fondecyt Postdoctorado 3120039, Chile, Departamento de Matematica, Ponti-
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Monotone Traveling Waves for Delayed Reaction-Diffusion
Equations .

S. Trofimchuk and A. Gomez*

Abstract

In this work we consider the problem of existence of monotone traveling wavefronts so-
lutions u(t,z) = ¢(z - v + ct), p(—o00) = 0, ¢p(+00) = K > 0, ||v|| = 1 of the family of
reaction-diffusion equations with delay h > 0,

u(t,x) = Au(t, z) + f(u(t,z),u(t — h,z)),

where f is a C'7-smooth function and g(x) = f(z,r) is a monostable function:
g(0) =g(k) =0, ¢'(0) > 0,9 (k) <0 and g(x) > 0 for all x € (0, k).
This family includes some classical equations as KPP-Fisher delayed equation (f(z,y) =
z(1 —y)) and the diffusive Nicholson’s Blowflies equation (f(z,y) = —z + §ye™¥). The
proof of the main theorem uses the Liapunov-Schmidt reduction over suitable weighted
C?-smooth function spaces.
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Strict solutions for abstract neutral differential equations.

Eduardo Hernandez

Abstract

We present some recent results on the existence of strict solutions for abstract neutral
differential equations of the form

u'(t) = Au(t)+ f(t,u,uy), te][0,a, 9)
ug = @€ B, (10)

where A : D(A) C X — X is the generator of an analytic semigroup of linear operators
(T'(t))¢>0 defined on a Banach space (X, - ||), f : [0,a] x B x Bx — X is a suitable
continuous function, (B, | - ||g) and (Bx,| - ||Bx) are abstract phase spaces defined ax-
iomatically, u; is the history of u(-) at the time ¢ and the symbol u; denotes the derivative
at ¢ of the function s — us.
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Continuous Dependence for Impulsive Functional Dynamic
Equations involving Variable Time Scales.

M. Bohner, M. Federson and J. G. Mesquita

Abstract

Using a known correspondence between the solutions of impulsive measure functional dif-
ferential equations and the solutions of impulsive functional dynamic equations on time
scales (see [1, 2|), we prove that the limit of solutions of impulsive functional dynamic
equations over a convergent sequence of time scales converges to a solution of an impulsive
functional dynamic equation over the limiting time scale. More precisely, we prove that
the solutions of

s =atto) + [ S Aot Y (el 1€ fodo tin,

ke{l,..m}, (11)
<t

x(t) = (b(t), t e [t() -, toh‘n
converges uniformly to the solution of the problem

z(t) = z(tg) + tt f(zs,s) As + Z I (z(tg)), t € [to,to+ nlT,

ke{l,...m}, (12)
<t

x(t) = ¢(t), t e [to -, t()h'

whenever d(T,,T) — 0 as n — oo. Here, d(T,,, T) denotes the Hausdorff metric.
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Funciones Remotamente Casi Peri6édicas y ecuaciones
diferenciales.

Christopher Maulén™* and Manuel Pinto

Abstract

Realizaremos una introduciéon a las funciones remotamente casi periodicas, definidas por
D. Sarason en [1] en 1984, demostrando que son un sub-algebra cerrada de las funciones
continuas generada por las funciones casi periddicas y las funciones lentamente oscilantes.
Estas funciones han sido poco estudiadas, principalmente por C. Zhang et al., en los sigu-
ientes trabajos (3], [4] v [5], ¥y ademas D. Piao et al. en [6]. Comenzaremos presentando
ejemplos, propiedades y problemas béasicos. Luego, compararemos dichas funciones con las
funciones casi periodicas [2], y asintoticamente casi periddicas [7].

Ademas, estudiaremos la existencia de soluciones remotamente casi peridédicas para sis-
temas de ecuaciones diferenciales

' = A(t)x(t) + f(t).

Con A y f funciones remotamente casi periddica, usando dicotomia exponencial, alginas
técnicas del andlisis y algtinas condiciones suficientes obtendremos la existencia y unicidad
de soluciones del tipo remotamente casi periddico para estos sistemas. Veremos la impor-
tancia y necesidad de la condicién de bi-remotamente casi periodicidad, del correspondiente
nucléo de Green en la obtencién de las soluciones.
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Evolucién de un espin central en un bano de espines
nucleares.

Jeronimo Maze

Abstract

La coherencia de estados cuanticos electrénicos y nucleares es de vital importancia en la
implementacién de sistemas nanoscopicos como sensores de alta sensitividad y memorias
de informacién cuéntica. En este charla presentaré sobre las propiedades de coherencia de
un grado de libertad cuéntico de espin relacionado con el defecto nitrégeno-vacante en el
diamante. Este espin presenta buenos tiempos de coherencia del orden de milisegundos a
temperatura ambiente. Veremos que esta decoherencia esta limitada por la interaccion de
este espin central con un bafo de espines nucleares. Se discutira sobre la dinamica nuclear
y posibles formas de extender los tiempos de coherencia.
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Two different dynamical systems, and how Manuel Pinto
helped me in their study.

Alejandro Omon Arancibia

Abstract

In this talk I will give some results on two very different dynamical systems. The first
one is the Parabolic Gelfand Problem, this is a reaction diffusion PDE with exponential
nonlinearity. The main results to present are concern with the relation between the ini-
tial condition and the development (or not) of blow-up. Very specific relations on whether
blow-up is developed or not in term of the initial conditions are given, the same as estima-
tions of blow-up time and eventually blow-up profiles. A very dynamical system approach
is used. In this frame, also interesting information on steady states is given.

The second part of the talk concerns the nonlinear Navier-Stokes system. This
is a problem that has a long history in Applied Mathematics, and it is still an enormous
source of ideas in Mathematics. The main focus is given first to study some reported so-
lutions, and after this there are given some regularity results in terms of Pressure, one of
the unknowns of the problems, that in general is not studied in deep.
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On a class of abstract neutral functional differential
equations.

Eduardo Herndndez, Michelle Pierri and Andréa Prokopczyk™

Abstract

In this work, we study the existence of mild solutions for a class of neutral functional
differential equations of the form

d
g B gt )] = Ax(t) + f(t,2), te[0d], (13)
9 = peQCBh, (14)
where A : D(A) C X — X is an almost sectorial operator, (X, | - ||) is a Banach space,

B is the phase space (B = C([-r,0],X) or B = LP([-r,0],X)), Q C B is open and
g, f :[0,a] x @ — X are suitable functions.

There exists a extensive literature on abstract neutral differential equations treating
the case in which A is a sectorial operator, see for example |1, 2, 3, 4] and the references
therein. Sectorial operators appears frequently in applications since many elliptic differen-
tial operators are sectorial when they are considered in Lebesgue spaces (LP-spaces) or in
spaces of continuous functions, see [5].

However, if we look at spaces of more regular functions such as the spaces of Holder
continuous functions, we find that these elliptic operators are not sectorial, see |5, Example
3.1.33] and [6]. Nevertheless, for these operators estimates such as

H(/\—A)_1||§ ANeXyg={AeC: |arg(A\ —w)| <8},

M
’)\|1—a ’
with a € (0,1), w € R and 0 € (5, m) are available (see [6]), which allows to define an
associated “semigroup” by means of the Dunford integral

T) = —— [ MOA—A)yTd, t>0, (Tp={t?: t R\ {0}}).

- 2mi Jp,

Under the above conditions, the operator A is called almost sectorial and the operator
family {T'(t),T(0) = I : ¢t > 0} is said the semigroup of growth a generated by A. The

Departamento de Computagdo e Matematica, Universidade de Sdo Paulo, Ribeirdo Preto, Brazil, e-
mail: andreacp@ibilce.unesp.br
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semigroup (7'(t))+>0 has properties similar at those of analytic semigroup which allows to
study some classes of partial differential equations via the useful methods of semigroup
theory.

As an application of our results we can consider the partial neutral differential equation
concerning the heat conduction in fading memory material. In the classical theory of heat
conduction, it is assumed that the internal energy and the heat flux depends linearly on the
temperature u and on its gradient Vu. Under these conditions, the classical heat equation
describes sufficiently well the evolution of the temperature in different types of materials.
However, this description is not satisfactory in materials with fading memory. The next
system, see |7, 8], has been frequently used to describe this phenomena,

% [u(t, x)+ /OO ki(t — s)u(s,z)ds| = cAu(t,z)+ /OO ka(t — s)Au(s, z)ds,

u(t,z) = 0, z €09,

where Q C R” is open, bounded and has smooth boundary, (¢t,z) € [0,00) x Q, u(t,x)
represents the temperature in x at the time ¢, ¢ is a physical constant and k; : R — R,
i = 1,2, are the internal energy and the heat flux relaxation respectively.
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Soluciones casi automorficas para la ecuacion en diferencia de
Volterra con retardo infinito.

Herme Soto* and Airton Castro

Abstract

Sea X un espacio de Banach. En este trabajo presentamos existencia de solucién discreta
casi automorfica de la siguiente ecuacion funcional de Volterra semi-lineal en X

u(n+1) =X Z a(n — j)u(j) + f(n,uy), n €Z, (15)

j==o0

donde u,, : Z_ — X es la funcion historia, la cual es definida por wu,(0) = u(n + ) para
todo 6 € Z_, donde A es un namero complejo, a(n) es una funcion sumable C-valuada y f
es una perturbacién no lineal no necesariamente globalmente Lipschitz. Los resultados son
consecuencia de aplicaciones de diferentes teoremas de punto fijo, tales como, principio de
la contraccion, de Leray-Schauder y de Krasnoselskii.

Para establecer uno de los principales resultados, necesitamos introducuir las siguientes
condicién y definiciones:

B denota el espacio de fase, el cual se define axiométicamente y en el cual se satisface:

(B) Si (¢™)nen es una sucesion acotada uniformemente en B la cual converge puntual-
mente a @, entonces ¢ € By [|¢" — ¢||g — 0 cuando n — oo.

(H1) Suponga que f : Z x B — X es localmente Lipschitz con respecto a la segunda
variable, esto es, para cada nimero positivo ¢, para todo k € Z y para todo ¢, € B con
lells < o v llells < o, tenemos [[£(k,9) — F(k, )]l < Ly(o)llp — ||, donde Ly : R —
RT es una funcion no decreciente.

Para un determinado A € C, sea s(\, k) € C la soluciéon de la ecuacion en diferencia

sMNE+LD) =AY alk—7g)s(Njg), k=0,1,2,..., s(A\,0) = 1. (16)

-

Il
o

J

Definimos el conjunto Qg :={A € C: ||s(X,)||1 := D peg s\, k)| < +o0}.
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Deteccion de un obstaculo inmerso en un fluido usando
mediciones en la frontera.

Jaime Ortega and Sebastidn Zamorano™

Abstract

En este trabajo estudiamos el problema inverso asociado al sistema de Stokes. Sea 2 C R"”
un conjunto abierto con frontera 02 lo suficientemente suave. El problema consiste en
determinar un objeto D inmerso en ) tomando mediciones de la velocidad del fluido en
movimiento y de las fuerzas en la frotera. Es decir, el siguiente problema:

—div(o(u,p)) = 0 , enQ\D,
divu 0 , enQ\D,

u = g , sobre0f2, (17)
v = 0 , sobredD,

donde o(u,p) = p(Vu+ Vul) — pI, I es la matriz identidad de n x n y p es la viscosidad.
Sea 7 el vector normal a 0f). Asi, el problema a resolver es intentar recuperar D con
ge HY 2(09) y tomando mediciones, en 05, de las componentes normales del tensor

o(u,p)-n=1.

Bajo hipoétesis sobre la frontera de €2, de clase Lipschitz, y de regularidad sobre g en
la frontera de €2, se tiene unicidad para el problema inverso descrito, lo cual fue probado,
usando técnicas de continuacion tnica, por Alvarez et. al. [2].
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