
From PhD to PhD: A Conference Mapping the Network of Lebanese Mathematics 

Titles and Abstracts 
 

 

Fatima Mroue 

(American University of Beirut, Lebanon) 

Women in Mathematics: The Glass Ceiling and a Personal Research Journey 

The gender gap in mathematics appears to be worse in senior positions than in the undergraduate 
degree attainment. In the first part of this talk, we shed light on the unconscious bias and the obstacles 
that women face when moving along the academic career particularly under adverse conditions in 
Lebanon. 
In the second part of the talk, I discuss some aspects of my research showing some numerical 
simulations of the monodomain model used in cardiac electrophysiology. We propose a positive 
nonlinear control volume finite element (CVFE) scheme for the monodomain model coupled to a 
physiological ionic model (Beeler-Reuter model). The numerical simulations show that this scheme 
successfully removes nonphysical oscillations in the propagation of the wavefront and maintains 
conduction velocity close to physiological values. 
 

 

 

Wael Farah 

(Swinburne University of Technology – Melbourne, Australia) 

A needle in haystacks: machine learning for the search of impulsive radio sources 

Radio astronomy is one of many fields that are at the forefront of computational technology: it is always 
the case that radio astronomy processing pipelines are limited by computing power. In addition to that, 
the radio sky is contaminated by human-generated sources of interference that hinder scientific 
discovery. Dealing with the above challenges requires specialised and highly custom codes that Cynthia 
run on graphics cards, making use of applied mathematics and machine learning. In this talk, I will 
discuss the application of high-performance and machine-learning-based software in radio astronomy, 
and in particular, in the field of Fast Radio Bursts. 
 

 

 

 

 

 

 

 

 

 



Cynthia Tayeh  

(Université de Bretagne Sud, France)  

Numerical Time Perturbation and Resummation Methods for Nonlinear ODE and PDE 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Reina Dannaoui  

(Ecole Normale Supérieure Paris, France)  

Modelling Vesicular Exocytosis in Neuronal and Neuroendocrine Cells: Meaning of the Single or two 

Exponential Decay of Electrochemical Signal 

 
 



Perla El Kettani  

(Ecole Normale Supérieure Paris, France)  

Singular Limit of a Stochastic Allen-Cahn Equation with Nonlinear Diffusion 

In this talk, I will study the singular limit of a stochastic Allen-Cahn equation with nonlinear diffusion. We 
will consider the case of a mild noise which is the derivative of an approximate Brownian motion. We 
will prove that the limiting problem involves stochastic motion by mean curvature, extending results by 
Alfaro, Antonopoulou, Karali and Matano, who themselves extend earlier results by Funaki, and by 
Weber. We will first present a proof for the generation of interface and then discuss a result about 
interface motion by constructing suitable sub-and super-solutions. This is a joint work with 
Danielle Hilhorst, Yong Jung Kim and Hyun Joon Park. 
 
 
Maria Ghaoui  

(Sorbonne University, France and Saint Joseph University, Lebanon)  

A Trefftz Method with Reconstruction of the Normal Derivative Applied to Elliptic Equations 

 
 

 

 

 

 

 

 

 

 

 

 



Nadine Dirani  

(Université Côte D’Azur, France)  

Contact between a Deformable Solid and a Rigid Fixed Wall 

 
 

 

Toni Sayah  

(Saint Joseph University, Lebanon)  

A Posteriori Error Estimates and Applications in Fluid Mechanics 
This talk deals with the derivation of a posteriori error estimates and adaptive strategies for numerical 
discretizations of partial differential equations related to fluid problems. I will start with a particular 
example showing the upper and lower bounds of the corresponding error. Next, multiple applications in 
fluid mechanics will be presented and corresponding numerical simulations will be shown in order to 
illustrate the effectiveness of the proposed technics. 
 
 
Michèle Romanos  

(Université Paul Sabatier, France)  

Mathematical Modeling of Embryo Axis Elongation 

During embryonic development thousands of cells self-organize to form the tissues and future organs. 
Multiple biological phenomena co-occur to form the antero-posterior axis of the vertebrate embryo, 
such as cell proliferation, cell adhesion, and cell migration. In this talk we will present a macroscopic 
model that describes the evolution of the densities of the tissues involved. This model consists in a 
system of two PDEs featuring cross-diffusion terms that reproduce the immiscibility of the tissues. This 



model is explored through numerical simulations, and an incompressible (Hele-Shaw type) limit is 
performed. 
 
 
Bechara Saade  

(INSA Rennes, France and Saint Joseph University, Lebanon)  

Energetic Approach for Multiphysics Formulations of Metallic Materials Constitutive Models 

 

 
Georges Semaan  
(Saint Joseph University, Lebanon)  
Finite Element Methods for the Darcy-Forchheimer Problem Coupled with the ConvectionDiffusion-
Reaction Problem 
In this work, we consider the convection-diffusion-reaction problem coupled the Darcy- Forchheimer 
problem by a non-linear external force depending on the concentration. We establish existence of a 
solution by using a Galerkin method and we prove uniqueness. We introduce and analyse a numerical 
scheme based on the finite element method. An optimal a priori error estimate is then derived for each 
numerical scheme. Numerical investigation are performed to confirm the theoretical accuracy of the 
discretization. 

 
 
 
 



Filippo Santambrogio 
(Université Claude Bernard Lyon 1, France) 
Sobolev Spaces and Wasserstein Distances 
The talk will provide a very brief introduction to optimal transport and Wasserstein distances, and to the 
comparison of these distances with negative Sobolev norms. More precisely, we will discuss when the 
difference \int f d(\mu-\nu) can be estimated in terms of a norm of \nabla f and of a distance 
W_p(\mu,\nu), starting from the well-known case where this is true, for arbitrary measures \mu and 
\nu, using p=1 and the L^\infty norm of \nabla f. Different generalizations, including a very recent one, 
will be presented under additional assumptions on either one or both measures. 
 
 
Samer Dweik  
(University of British Columbia (Vancouver), Canada)  
W^{1,p} Bounds for the Least Gradient Problem 
The least gradient problem (minimizing the total variation with given boundary data) is equivalent, in 
the plane, to the Beckmann minimal-flow problem with source and target measures located on the 
boundary of the domain, which is in turn related to an optimal transport problem. Motivated by this 
fact, we prove L^p summability results for the solution of the Beckmann problem in this setting, which 
improve upon previous results where the measures were themselves supposed to be L^p. We then 
obtain results about the W^{1,p} regularity of the solution of the least gradient problem in uniformly 
convex domains. 
 
 
Samara Chamoun  
(Michigan State University, USA)  
A New ϕ-Convexity Result of the Bilateral Minimal Time Function for a Nonlinear Control System 
Under suitable assumptions, the epigraph of the bilateral minimal function is proved to be ϕ-convex for 
a nonlinear control system. This generalized, to the nonlinear case, the main result of [1] where a similar 
result is proved for a linear control system.  
This is a joint work with C. Nour. 
[1] C. Nour Proximal Subdifferential of the Bilateral Minimal Time Function and some 
Regularity Applications, J. of Convex Anal., 20 (2013), No. 4, 1095–1112.  
 

 

Hassan Harb  

(Concordia University – Montreal, Canada)  

Spectral Comparison Theorems for Klein-Gordon Equation in d >= 1 Dimensions 



 

 

Barbara Nelli  

(Università dell’Aquila, Italy)  
The Shape of Soap Films and Bubbles 
TBA 

 

Antonia Jabbour  

(Université Paris-Est Créteil, France et Université Libanaise, France)  

Sharp Upper Bounds on the Length of the Shortest Closed Geodesic on Complete Punctured Spheres 

of Finite Area 

We establish sharp universal upper bounds on the length of the shortest closed geodesic on a punctured 
sphere with three or four ends endowed with a complete Riemannian metric of finite area. These sharp 
curvature-free upper bounds are expressed in terms of the area of the punctured sphere. In both cases, 
we describe the extremal metrics, which are modeled on the Calabi-Croke sphere or the tetrahedral 
sphere.  

 

Mariam Al Akhdar  

(Lebanese University and American University of Beirut, Lebanon)  

Algebras of Solutions of Generalized Cauchy-Riemann Equations 

Several interesting open problems have emerged from the recent work on solutions of integrable 
structures. Some of them revolve around the study of the Borel map, that is, the map associating to a 
solution its Taylor expansion at a point. One would like to understand in which situations the Borel map 
is surjective or injective, and how this behavior relates to the local geometric properties of the 
corresponding involutive structure. The main known examples suggest a link between 
surjectivity/injectivity and the maximal dimension of analytic germs contained in the polynomial hull of 
the manifold involved. More in general, one would like to classify the possible image of the Borel map, 
and furthermore study various other properties of the algebras of germs of solutions such as the 



structure of ideals of solutions and the validity or failure of the Null-stellensatz. Many of these problems, 
while nalytic in nature, also require a blendof techniques from Algebra and Geomet. 

 

 

Mirna Charif  

(Université du Littoral Côte d'Opale, France et Université Libanaise, France)  

Estimation of the Discete Spectrum of Unbounded Infinite Matrices 

We investigate eigenvalue perturbations for a class of infinite tridiagonal matrices, which define 
unbounded self-adjoint operators with discrete spectrum. In particular, we obtain explicit estimates for 
the convergence radius of the perturbation series and error estimates for the Quantum Rabi Model. We 
also give expressions for coefficients near resonance in order to evaluate the quality of the rotating 
wave approximation due to Jaynes and Cummings. 
LMPA, Université du Littoral, 50 Rue F. Buisson, B.P. 699, 62228 Calais, France, LAMA, Université 
Libanaise, Tripoli, Liban. 
 

 

 

Ralph Lteif  

(Lebanese American University, Lebanon)  

Modeling and Mathematical Analysis of Models in Oceanography 

This presentation is dedicated to the modeling and the mathematical analysis of asymptotic models 
used in oceanography describing the propagation of internal waves at the interface between two layers 
of fluids of different densities, under the only inuence of gravity. We aim here at constructing and 
justifying new asymptotic model taking into account variable topography. To this end, we assume 
several smallness assumptions on the depth of the water and on the deformations at the interface and 
at the bottom. In the first part of this presentation, we rigorously justify and mathematically study 
(existence, uniqueness, stability and convergence of the solution) a class of coupled model. In the 
second part we propose a numerical resolution for the coupled asymptotic model derived in the first 
part restricted to the at bottom case. This existing model in the literature has been rewritten under a 
new formulation more suitable for numerical resolution with the same order of precision as the 
standard one but with improved frequency dispersion. Finally, we present several numerical simulations 
to validate our scheme. 
Key Words: internal waves, variable topography, asymptotic models, numerical simulations, Green 
Naghdi equations, Camassa-Holm regime. 
 
 
Marianne Souaiby  
(INSA Toulouse et LAAS-CNRS (laboratoire d'analyse et d'architecture des systèmes), France) 
Computation of Lyapunov Functions under State Constraints using Semidefinite Programming 
Hierarchies 
We provide algorithms for computing a Lyapunov function for a class of systems where the state 
trajectories are constrained to evolve within a closed convex set. The dynamical systems that we 
consider comprise a differential equation which ensures continuous evolution within the domain, and a 
normal cone inclusion which ensures that the state trajectory remains within a prespecified set at all 
times. Finding a Lyapunov function for such a system boils down to finding a function which satisfies 
certain inequalities on the admissible set of state constraints. It is well-known that this problem, despite 



being convex, is computationally difficult. For conic constraints, we provide a discretization algorithm 
based on simplicial partitioning of a simplex, so that the search of desired function is addressed by 
constructing a hierarchy (associated with the diameter of the cells in the partition) of linear programs. 
Our second algorithm is tailored to semi-algebraic sets, where a hierarchy of semidefinite programs is 
constructed to compute Lyapunov functions as a sum-of-squares polynomial. 
 
 
 
Marwan Hariz  

(Université de Rennes 1, France)  

Explicit Analysis of Large Transformation of a Timoshenko Beam 

 
 

 



Barbara Nelli  

(Università dell’Aquila, Italy)  

Women in Mathematics 

TBA 

 

 

Nabil Nassif  

(American University of Beirut, Lebanon)  

Theoretical and Computational Treatment of the Poisson’s Bracket in the Hasegawa-Mima Plasma 

Equation 

 
 

 

 

 



Hanin Al Jebawy  

(Université de Technologie de Compiègne, France and Lebanese University, Lebanon)  

On Thermo-Acoustic and Photo-Acoustic Imaging of Small Absorbers 

In this work we study some inverse problems for wave equations and their application to medical 
imaging. More precisely we focus our study on the thermo-acoustic and photo-acoustic tomography 
techniques (TAT and PAT). They are multi-wave imaging techniques based on the photo-acoustic effect 
that was discovered in 1880 by Alexander Graham Bell. The inverse problem we are concerned in is the 
problem of reconstructing small absorbers in a bounded domain in R^3. We provide a direct 
reconstruction method based on the algebraic algorithm and without following the quantitative photo-
acoustic tomography approach (qPAT). This algorithm allows us to reconstruct the number of the 
absorbers and their locations from a single Cauchy data, in addition to some information on optical 
parameters such as the conductivity and the absorption coefficient that can serve as an important 
diagnostic information in detecting tumors. 
 

 

Louna Souki  

(Université Claude Bernard Lyon 1, France and Saint Joseph University, Lebanon)  

A Generalized Method for Sparse Partial Least Square (Dual-SPLS): Theory and Applications 

 

 
 

 

Diala Hawat  

(Université de Lille, France)  

Gravitational Allocation from Lebesgue to a Point Process and Numerical Integration  
The gravitational allocation or transportation by gradient flow is a transport between the Lebesgue 
measures and a point process that divides the space into cells (basins) of equal area. The existence of a 
well-localized transportation of the Lebesgue measure of the plane to the random set of zeros of the 



Gaussian Entire Function was first studied by Sodin and Tsirlson in 2005. Many recent works have 
followed on this subject.  
In our work, we are trying to benefit from the good properties of gravitational allocations to study the 
hyperuniformity of new point processes and its effect on numerical integration. 

 

 

Pierre Youssef  

(New York University, UAE)  

Spectrum of Random Graphs 

Understanding the distribution of the spectrum as the dimension grows is one of the main problems in 
random matrix theory. This includes, among others, the study of the limiting spectral distribution and 
the behavior at the boundary of the support of the limiting measure. It is known that the empirical 
spectral distribution of a square random matrix (resp. symmetric) with i.i.d centered entries with unit 
variance converges to the circular law (resp. semi-circular) as the dimension grows. In this talk, we are 
interested in the stability of these results and the behavior of the spectrum when the i.i.d assumption is 
relaxed. Random graphs provide models encapsulating sparsity and dependence.  
 
 
Maher Said  
(Northwestern University, USA)  
Natural Experiment to Assess the Impacts of Street-Level Urban Design Interventions on Walkability 
and Business Activity 
This study uses a natural experiment in Beirut, Lebanon, to investigate the effects of a street-level urban 
design intervention that improved the walking environment through a wider sidewalk, removal of a 
parking lane, raised junctions, and other elements. This study analyzes the impacts on pedestrian flow, 
pedestrian satisfaction with the walking experience, commercial activity, and business managers’ 
attitudes. Difference-in-difference regressions suggest that the main effect of such interventions is not 
necessarily an increase in pedestrian traffic, but instead safer pedestrian maneuvering and a better 
walking experience. It is also found through descriptive analysis that while businesses and shops 
experience increased business post-intervention, noticeable dissatisfaction with the intervention is 
reported by managers and owners. It is hypothesized that this dissatisfaction is a result of the lengthy 
construction process renovating and refurbishing the street, and the removal of parking spaces. Policy 
recommendations are drawn for the mitigation of business managers’ concerns and the enhancement 
of the walking environment for the design of future similar interventions. 

 

Elie Abdo  
(Temple University, USA)  
Navier-Stokes Equations in 2D 
The Navier-Stokes (NS) equation is a partial differential equation describing the flow of incompressible 
fluids. Existence of global smooth solutions for arbitrary initial data in the three-dimensional case is one 
of the Millennium problems. In this talk, we briefly investigate the NS equations on the two-dimensional 
torus: we study existence, uniqueness, and regularity of solutions, and we show existence of a global 
attractor. 

 



 
Nour Khoudari  
(Temple University, USA)  
Macroscopic Interpretation of Microscopic Car-following Models with Traffic Waves 
Real traffic flow develops instabilities and traffic waves. Traffic waves are traveling disturbances in the 
distribution of vehicles on a highway. They travel backwards relative to the vehicles themselves. Low 
density autonomous vehicles, acting as Lagrangian flow actuators, have the potential to dampen and 
prevent these undesirable non-equilibrium phenomena. By connecting traffic models from micro to 
macro scales, we outline some of the key macroscopic flow consequences of microscopic traffic waves, 
discuss AV-based flow smoothing, and derive continuum models from microscopic car-following models. 
 
 
Matthieu Fradelizi  
(Université Gustave Eiffel, France)  
Upper and Lower Bounds of the Volume Product of Convex Bodies and Log-Concave Functions 
We present the questions, partial solutions and extensions given to the problem of bounding the 

volume product of convex bodies and log-concave functions from above and below, where the volume 

product of a convex body is simply the product of its volume by the volume of its polar body and 

similarly the volume product of a log-concave function is the product of its integral by the integral of its 

dual, where the duality is defined through the Legendre transform of the corresponding convex 

function. 

 

 

Perla Azzi  
(Université de Sorbonne Paris, France)  
Distance to Isotropy Strata Applied to the Space of Elasticity Tensors 
In mechanics, the elastic behavior of a material is determined by the elasticity tensor, which relates the 
stress and strain tensors in Hooke's law. The space of elasticity tensors is endowed with a 
representation of the rotation group. Each of the eight isotropy starting induces the eight possible 
anisotropie od linear elasticity. For a given material, the associated elasticity tensor is obtained 
experimentally, generally without any symmetry. It is this important to be able to compute the nearest 
elasticity tensor to this experimental tensor having a specific symmetry. The problem is this to find the 
distance between a given tensor to a specific isotropy stratum. This minimization problem can be solved 
by algebraic optimization techniques or simply by solving corresponding Euler-Lagrange equations. 
 

 

Elie Nakhle  

(Université Paris-Est Créteil et Université Gustave Eiffel, France)  
Mahler Conjecture for Even Convex Functions in Dimension 2 
Mahler conjectured that the minimum of the volume product among all symmetric convex bodies in 
$\mathbb{R}^n$ should be achieved for the cube. We present a functional version of the conjecture 
which involves even convex functions and their Legendre transform. Finally, we give the sharp lower 
bound of the functional volume product and characterize the equality case of this conjecture for 
functions defined on $\mathbb{R}^2$. 

 



Soukaina Zayat  
(Lebanese University, Lebanon)  
Erdös-Hajnal Conjecture for Galaxies with Spiders 
Erdös-Hajnal conjecture states that for every undirected graph H there exists $ \epsilon(H) > 0 $ such 
that every undirected graph on n vertices that does not contain H as an induced subgraph contains a 
clique or a stable set of size at least $ n^{\epsilon(H)} $. This conjecture has a directed equivalent 
version stating that for every tournament H there exists $ \epsilon(H) > 0 $ such that every H-free n-
vertex tournament T contains a transitive subtournament of size at least $ n^{\epsilon(H)} $. This 
conjecture is known to hold for a few families of tournaments. We construct a new infinite family of 
tournaments - the family of so-called galaxies with spiders, and we prove the correctness of the 
conjecture for every galaxy with spiders. 

 
 

Maha Aafrani  
(Nantes University, France)  
Real Resonances for Non-Selfadjoint Schrödinger Operator 
In this talk, we consider a Schrödinger operator with a rapidly decreasing complex-valued potential. We 
are interested in the resolvent expansions at threshold and near positive resonances. As an application, 
we will present the expansion in time of the solution to the Schrödinger equation under different 
conditions, including the existence of real resonances. 
 
 
Mohammad Rachid  
(University of Nantes, France)  
Incompressible Navier-Stokes-Fourier Limit from the Landau Equation 
In this talk, we provide a result on the derivation of the incompressible Navier-Stokes-Fourier system 
from the Landau equation for hard, Maxwellian and moderately soft potentials. To this end, we first 
investigate the Cauchy theory associated to the rescaled Landau equation for small initial data. Our 
approach is based on proving estimates of some adapted Sobolev norms of the solution that are uniform 
in the Knudsen number. These uniform estimates also allow us to obtain a result of weak  convergence 
towards the fluid limit system. 
 

 

Rayan Fahs  
(University of Angers, France)  
Eigenvalue Estimates for Magnetic Robin Laplacian 
This talk is devoted to examine the asymptotic behavior of the eigenvalues for the Laplace operator with 
a uniform magnetic field and Robin boundary condition in a smooth planar domain. We show how the 
singular limit where the Robin parameter tends to infinity is equivalent to a semi-classical limit involving 
a small positive parameter $h$ (the semi-classical parameter). The main result is to compare the 
spectrum of Robin Laplacian with an effective operator defined on the boundary of the domain via the 
Born-Oppenheimer approximation. More precisely, the n-th eigenvalue of the Robin Laplacian is 
approximated, modulo $O(h^{2})$, by the n-th eigenvalue of the effective operator. I will terminate the 
talk by discussing the influence of the magnetic field on the eigenvalue asymptotics. 
 
 



Philippe Malbos  

(Université Claude Bernard Lyon 1, France)  

Algebraic Confluences and Syzygies 
Craig Squier proved that, if a monoid can be presented by a finite confluent and terminating string 
rewriting system, then it satisfies homological and homotopical finiteness conditions. Using these 
finiteness conditions, he constructed finitely presentable monoids with a decidable word problem, but 
that cannot be presented by finite confluent and terminating rewriting systems. This construction had a 
great impact on the theory of rewriting in the 1980s. In this talk I will show how these Squier's results 
lead to a constructive method for determining the syzygies of an equational theory.  
 

 
Grace Younes  
(Sorbonne University, IMJ-PRG, France)  
ComputationoftheL_Infinity-Norm of Finite-Dimensional Linear Systems 
We study the problem of computing the L_Infinity-norm of finite-dimensional linear time-invariant 
systems. This problem is first reduced to the computation of the maximal x-projection of the real 
solutions (x, y) of a bivariate polynomial system Sigma = {P, {\partial P}/{\partial y}, with P in Z[x,y]. Then, 
we use standard computer algebra methods to solve the problem. We alternatively study a method 
based on rational univariate representations, a method based on root separation, and finally, a method 
first based on the sign variation of the leading coefficients of the signed subresultant sequence and then 
based on the identification of an isolating interval for the maximal x-projection of the real solutions of 
Sigma. 
 
 
Najwa Ghannoum  
(Côte d'Azur University, France and Lebanese University, Lebanon)  
Introduction to Grouplike Categories and Relationship with Groupoids 

 
 



Marianne Youssef  
(Université Claude Bernard Lyon 1, France et Université Libanaise, Lebanon)  
Computing Homology of Monoids and Groups by a Rewriting Approach 
We are interested in the study of syzygies for groups of braids and plastic monoids. The objective is to 
make explicit the relations between the relations for these algebraic structures starting with convergent 
presentations. To this aim, we apply algebraic and geometric methods based on rewriting theory. In 
particular, we apply Squier's theorem which consists in extending convergent presentations into 
coherent presentations by completing the critical branchings of these presentations. We deduce from 
these constructions homological invariants of the braid and plastic structures. 

  
 

Amer Mouawad  
(American University of Beirut, Lebanon)  
From games to complexity and back 
The bulk of algorithms research today is primarily focused on solving static optimization problems, i.e. 
problems where neither the input nor the solution is expected to change. However, real-life problems 
typically present themselves in a slightly different form: given the description of a system state and the 
description of a state that we would “prefer” the system to be in, is it possible to transform the system 
from its current state into the desired one without “breaking” the system in the process? If possible, 
what is the “best” way of performing such a transformation? Remarkably, there is currently no 
established framework for the systematic study of such problems. The research direction, which comes 
closest, is the investigation of combinatorial reconfiguration. In this talk, we give an overview of some 
old and new work on this type of problems and discuss techniques, results, and future research 
directions in the area.  
 
 
 
Michelle Daher  
(University of Florida, USA)  
Surgery Theory and Cell-like Maps 
Cell-like maps play an important role in the topology of manifolds since they appear as limits of 

homeomorphisms. In 1977, Lacher asked the question whether two closed manifolds that can be 

mapped by cell-like maps onto the same space X must be homeomorphic. Later it came to be known 

that if such an X exists, it has to be infinite dimensional. Since it was known that cell-like maps cannot 

raise the dimension by a finite number, the chances for a positive answer to Lacher 's question became 

slim. Nevertheless, in a paper published in 2020, Dranishnikov, Ferry, and Weinberger gave an example 

of two closed non-homeomorphic 6-manifolds that can be mapped by cell-like maps onto the same 

space. In this talk, we answer the question: 

How many pairwise nonhomeomorphic manifolds can be mapped by cell-like maps onto the same 

space?  

These examples are closely related to Surgery theory, the main tool in the classification of higher 

dimensional manifolds. 

 
 
 
 



Hussein Sibai  
(Illinois University, USA)  
Accelerating Verification of Cyber-Physical Systems using Symmetry 
Scalability is the main challenge facing the verification techniques for cyber-physical systems. Existing 
methods overlook structural properties of these systems which constrain their behavior and 
consequently allow, if utilized, for their faster verification. In this talk, I show how key structural 
information,  such as symmetry, about these systems’ continuous dynamics, can be used to cache 
computed reachable sets of states and abstract and refine their models to accelerate their safety 
verification. I present experimental results showing orders of magnitude decrease in computation time 
when verifying autonomous drones and cars, even those with neural networks-based controllers, 
following predefined paths in complex environments. 
 

 

Badih Ghazi  
(Google Research, Canada)  
Differentially Private Algorithms: From Theory to Practice 
Differential privacy is a mathematical notion quantifying the privacy leakage of algorithms. It has gained 
significant interest in recent years due to its nice properties and strong protections, which led to 
numerous practical deployments. 
In this talk, I will present recent work on differentially private algorithms for a variety of basic analytics 
and machine learning tasks including aggregation, classification and clustering. I will describe some of 
the mathematical tools that arise in the design and analysis of these algorithms, before discussing some 
of the challenges that have to be overcome when deploying them in practice. 
 
 


