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Personal Data

Alessandro
Alla

ltalian

Education

PhD in Mathematics, Sapienza, Universitd di Roma, Rome.

Master of Science in Applied Mathematics, Sapienza, Universitd di Roma,
Rome.

Bachelor in Mathematics, Sapienza, Universitd di Roma, Rome.

Master Thesis

Optimal Control Problem for Partial Differential Equations: POD method and ap-
proximation

Professor Maurizio Falcone

This thesis considers the approximation of optimal control problems for evolu-
tivePDEs. The main tools are: POD method and Hamilton—Jacobi-Beliman (HJB)
equation. The HJB equation allows to compute the optimal feedback via the value
function, however, there are two major difficulties: the solution of an HJB equation
is in general non-smooth and the approximation in high dimension is not feasible.
The POD method allows us to obtain reduced models even for complex dynamics.
Thus, the features of the POD method was exploited to reduce our model to a
dimension number lower than 10 and, thus, solve the corresponding HJB equation.
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Experience Abroad

Visiting Prof. Stefan Volkwein, UNIVERSITAT KONSTANZ, Constance, Germany,
Grant from European Science Fundation (ESF) n. 4160.
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Ap09-May09

Fe08-Jul08

Feb 2010
Feb 2010
July 2010

July 2012

Sept 2012
Dec 2012

March 2013

June 2013

Dec 2011

Apr 2011
May 2011

Jan 2011
June 2011
July 2011

Qct 2011

Post-graduate intensive course, UNIVERSIDAD DE SEVILLA, Seville, Grant from
Universidad de Sevilla.

Construnctive Approximation, Optimization and Mathematical Modelling

Visiting Prof. Karl Kunisch, UNIVERSITAT KARL FRANZENS, Graz, Austrria,
Grant from Sapienza, Universita di Roma..

ERASMUS PROJECT, UNIVERSITAT KARL FRANZENS, Graz, Grant from
Sapienza, Universitd di Roma.

CONFERENCES, SEMINARS, GIVEN TALKS:
Seminari di Modellistica Numerica, Sapienza Universita di Roma, Italy. POD Method
and reduced order model.

Seminari di Modellistica Numerica, Sapienza Universitd di Roma, Italy. Optimal
control problem for PDE: POD Method and approximation.

Summer School on Optimal Control of Partial Differential Equations’, Cortona, Italy.
Optimal control problems for PDEs via POD and HJB.

Summer School-Workshop, on Adaptivity and Model Order Reduction in PDE
Constrained Optimization, Hamburg, Germany. An adaptive POD approximation
method for the control of advection-diffusions equation.

Constance, Germany, invited by Prof. S. Volkwein. An adaptive POD approximation
method for the control of advection-diffusions equation.

Fourth Workshop on Dynamic Games in Management Science, University of Padova,
ltaly. An efficient policy iteration algorithm for dynamic programming.

84th Annual Meeting of the International Association of Applied Mathematics and
Mechanics, Novi Sad, Serbia. An adaptive POD approximation method for the
control of evolutive equations.

Model Reduction and Approximation for Complex Systems, Luminy, France. Asymp-
totic Stability and Suboptimality of Model Predictive Control for Semilinear PDEs.

PhD Course and Schools

PhD Course onNumerical methods for nonlinear partial differential equations at
Sapienza Universita di Roma, ltaly.

PhD Course on Partial Differential Equations at Sapienza Universitd di Roma, Italy

PhD Course on Spectral Properties of matrices and application to dynamical systems
at Sapienza Universitd di Roma, ltaly

Workshop on Reduction Strategies for the simulation of complex problems at Po-
litecnico di Milano, Italy.

Summer School on Current challenges in stability issues for numerical differential
equazions. Cetraro, ltaly. ,

Summer School on Challenges in Applied Control and Optimal Design at Bcam
(Basque Center for Applied Mathematics), Bilbao, Spain.

Workshop on Control and Optimization of PDEs, at Univeristat Karl Franzens, Graz,
Austria.
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May 2012

Sept 2012
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WS 2011/12
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2013
2013

2013

2013

2012

Basic

Intermediate
Advanced

Workshop on Reduced Basis, POD and PGD Model Reduction Techinques: a Break-
through in Computational Engineering?, at Cachan, Paris, France.

Workshop on Reduced Basis, POD and Reduced Order Methods for model and com-
putational reduction: towards real-time computing and visualization?, at CECAM-
HQ-EPFL, Losanna, Switzerland.

Summer School on New Trends in Optimal Control, Ravello, ltaly.

Teaching Experience

(Assistant for tutorial course at Sapienza, Universita di Roma)
Caleulus | and Calculus Il - at the Department of Aerospatial Engineering.
Calculus | - at Department of Chemistry

Programming and Computing Laboratory - at Department of Mathematics
Numerical Analysis - at Department of Mathematics

Programming and Computing Laboratory - at Department of Mathematics

Pubblications
A. Alla, S. Volkwein. Asymptotic Stability and Suboptimality of Model Predictive
Control for semilinear PDEs in preparation.

A. Alla, M. Falcone, D. Kalise. An efficient Policy Iteration algorithm for dynamic
programming equations, submitted to SIAM Journal of Scientific Computing.

A. Alla, M. Falcone, D. Kalise. An efficient Policy Iteration algorithm for dynamic

- programming equations, submitted in PAMM (Proceedings in Applied Mathematics

and Mechanics).

A. Alla, M. Falcone. A time adaptive POD method for optimal control problems,
to appear IFAC 2013.

A. Alla, M. Falcone, An adaptive POD approximation method for the control of
advection-diffusion equations In Control and Optimization with PDE Constraints,
K. Kunisch, K. Bredies, C. Clason, G. von Winckel (eds), International Series of
Numerical Mathematics, Vol. 164, BirkhAduser, Basel, 2013.

Research Interests

- Numerical Analysis - Optimal Control with PDE constraints
- Model Predictive Contol - Hamilton Jacobi Bellmann equations
- Model Order Reduction - Proper Orthogonal Decomposition

Computer skills

FORTRAN
ITEX, OpenOffice, Linux, Microsoft Windows, Mac OS X
C4++. Matlab
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La Banca pud dare esecuzione ai sotto elencati ordini di bonifico Italia anche mediante utilizzo dello schema di pagamento
SEPA. L'identificativo dell'operazione eseguita e lo schema di pagamento utilizzato sono comunicati nell'informativa relativa
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> Archivio Pagamenti > Ultimi pagamenti’ e 'Pagamenti > Archivio Pagamenti > Lista bonifici".

\/ BONIFICO DISPOSTO CORRETTAMENTE
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IT 55V 02008 05302 000400025978
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documenti, tra i documenti denominati Bonifici
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Italian

English
Spanish

Languages
Native Speaker
Good Knowledge
Basic

Interests

- Travelling
- Cooking

Conversationally fluent

Basic words and phrases only

- Photography
- Volleyball
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