2°2YNEAPIO EAAHNIAQN ZTA MAOHMATIKA

4 - 5 louAiou 2024

Mpoéypappa

To cvvédpro Sa mpayuatomombei oto ApeiBéatpo Kapabeodmpn tov Tunpatoc Mabdnpoatikmv tov
EKIIA.

[épatn 4 Iovriov

09:00 — 09:30 [Ipocérevon GuvEdpV

09:30 — 09:50 Kolwcopiopo/XaipeTiopol

09:50 — 10:10 Souzanna Papadopoulou (University of Crete): Kdmoieg oxéyeis yia tyv mopovaio. twv
EMnvidwy ora MaBnuotixa

10:10 — 10:40 Christina P. Filli (NKUA): H Maria Gaetana Agnesi ko1 1 Tiuntixy s oleKpion wg
«xobnyntpion e Avelvong aro lavemariuio g Bologna

10:50 — 11:20 Myrto Manolaki (UCD): Boundary behaviour of holomorphic functions
11:20 — 11:50 Coffee break
11:50 — 12:20 Sara Azzali (University of Bari): /ndex theory and the Novikov conjecture

12:30 — 13:00 Eleni Tzanaki (University of Crete): Real rootedness in algebraic and geometric
combinatorics

13:00 — 14:30 Group photo & Lunch break

14:30 — 15:00 Eleni Agathokleous (Max Planck Institute, Bonn): The theory of Complex
Multiplication and the Class group action in Cryptography

15:10 — 16:35 Short Talks (V. Taroudaki, D. Chatzakos, D. Stergiopoulou, K. Psaromiligkos, A.
Stavrianidi, R. Tsiavou)

16:35 — 17:00 Coffee Break

17:00 — 18:25 Short Talks (R. Tsiavou, M. Karakikes, K. Kalampogia-Evangelinou, P. Kostas, A.
Bartatila, D. Noulas, V. Mavrogeorgou)

15:10 —15:20 Victoria Taroudaki (Eastern Washington University): Applications of Image Processing
15:25 —15:35 Dimitris Chatzakos (University of Patras): Mia ciooywyn amnv Kfovtikn gpyodikotnta
15:40 — 15:50 Dimitra-Dionysia Stergiopoulou (NTUA): On the action of the symmetric group on the
free n-Lie algebra

15:55 — 16:05 Kostas Psaromiligkos (Université Clermont Aubergne): A space of simple modules

16:10 —16:20 Alexandra Stavrianidi (Stanford University): The logarithmic correction for the fronts of
a cascading family of Branching Brownian Motions

16:25 —16:35 Rafailia Tsiavou (AUTH): 4 glimpse into Seiberg-Witten equations



17:00 — 17:10 Miltiadis Karakikes (NKUA): Recollements of Equivariant Categories

17:15 — 17:25 Konstantina Kyriakoudi (University of loannina): Magnetic Field Effects on
Hemodynamics

17:30 — 17:40 Katerina Kalampogia-Evangelinou (NKUA): Some real-rooted polynomials in algebraic
combinatorics

17:45 — 17:55 Panagiotis Kostas (AUTH): Gorenstein algebras and singularity categories in cleft
extensions

18:00 — 18:10 Areti Bartatila (NKUA): Mia sicaywyn otovg p-odikods opiQuoig

18:15 — 18:25 Veni Arakelian (Council of Economic Advisors, Ministry of Finance): And Pythia said
“Buy not sell”’; An analysis of analyst recommendations betting on sparsity

18:30 — 18:40 Dimitris Noulas (NKUA): H xaurdin Heisenberg otnyv ApiQuntixny Towoloyio

18:45 — 18:55 Vasiliki Mavrogeorgou (NKUA): Balovrog oto moiyvidr tovg alyopiQuovg

19:30 approx. Reception in Villa Zografou (kindly offered by the Mayor of Zografos Municipality)

MMopackevn 5 IovAiov

09:30 — 10:00 Maria Hadjinicolaou (Hellenic Open University): Mathematical modeling of blood
flow: A non-invasive approach to treating medical issues

10:10 — 10:40 Marilena Mitrouli (NKUA): Direct methods for variable selection in statistical
modeling

10:40 — 11:10 Coffee break

11:10 — 11:40 Despoina loannidou (Healthsage Al): Leveraging Diffusion and Generative Modeling
Techniques for efficient Alzheimer s diagnosis

11:50 — 12:20 Angeliki Menegaki (Imperial College London): Recent Advances
on Mathematical Wave turbulence

12:30 — 13:30 Ewiokeyn oty ék0eon I'sopetpikov Xrepedv g Bipiodnkng LOE
13:30 — 15:00 Lunch break

15:00 — 15:30 Ioanna Manolopoulou (UCL): Flexible regression methods in heterogeneous treatment
effect modeling

15:40 — 16:10 Ilia Vonta (NTUA): On a Hypothesis Test of Fit for the Exponential Distribution

16:20 - 16:50 Theodora Bourni (University of Tennessee at Knoxville): Constructing solution to curve
shortening and related flows.

16:50 — 17:15 Coffee break

17:15 — 18:30 Round Table Discussion Work-Life Balance

18:30 K\eiowo Zuvedpiov



TITLES AND ABSTRACTS OF MAIN SPEAKERS

Eleni Agathokleous (Max Planck Institute, Bonn): The theory of Complex Multiplication and
the Class group action in Cryptography

Abstract: | will give a short introduction to the theory of Complex Multiplication (CM), from the
point of view of singular moduli and the corresponding elliptic curves with CM. These singular
moduli are the roots of the Hilbert Class polynomial, which define abelian extensions of
imaginary quadratic fields K. Each such polynomial corresponds in an explicit way to some
order of the underlying quadratic field K. The ideal Class Group of such an order acts on the
roots of the Hilbert Class polynomial freely and transitively. | will talk about how this class group
action, which also extends over to finite fields, is currently being exploited in Post-Quantum
Cryptography, and mainly in the area of Isogeny-Based Cryptography. Finally, time permitting, |
will briefly discuss some of my related results, from collaborative as well as independent
projects.

Sara Azzali (University of Bari): Index theory and the Novikov conjecture

Abstract: An index theorem is a relation between an analytic quantity (in its fundamental form,
the ‘number of solutions’ of an elliptic equation Df = 0) and a topological data associated with
the operator D and the underlying space. By their nature, index theorems can be used to study
manifolds. Combined with techniques of operator algebras, index theory has successfully
addressed profound questions including various cases of the Novikov conjecture about the
homotopy invariance of higher signatures. In this talk, we shall introduce this classical subject
and discuss some recent tools in operator K-theory.

Theodora Bourni (University of Tennessee at Knoxville): Constructing solution to curve
shortening and related flows.

Abstract: We will discuss the construction of certain interesting solutions to curve shortening
and related flows. Some of these lead to classification results for ancient solutions.

Christina P. Filli (NKUA): H Maria Gaetana Agnesi kai n Tiuntikpy 1ng OIGKPION WS
«kabnynrpia» tn¢ AvdAuonc oro lNavemoriuio 1S Bologna

Abstract: H Maria Gaetana Agnesi ( 1718- 1799) Buyatépa Tou TTAOUGIOU EUTTOPOU
peTaEwTwy Pietro Agnesi  kai TNg Anna Fortunato Brivio , ammé Tnv maudiki TG NAIKia deixvel
TIG €EQIPETIKES IKAVOTNTEG . 11 €TV PIAG, (ekTOG aTmd Ta  YaAAIKE, TTou éuabe oOtav ATav 5
XPOVWYV ), AATIVIKA, €AANVIKE, yepuavikd kal efpaikd. Kabwg o maTtépag TG €010 JeydAn
ongocia otnv popewaon , €ixe TPOOAdPRel  OIKOBIDAOKAAOUG TTpOKEINEVOU  va  dIdayOei
@IAocoQia, paBnuaTikd, QUOIKA 10Topia  Kal Jouaikr .. MeAetd €pya Twv Fermat, Descartes,
Newton, Euler, Bernoulli, de I' Hépital. lNa tnv omroudni Tng OTa PABNPOTIKG TNG ETTOXAS TNG
emoTpaTeleTal 0 BevedekTivog pabnuatikdg Ramiro  Rampinelli (1697-1757), o otoiog Ba



TNV €10Ayel OTOV KOUN Jacopo Riccati (1676-1754). Me mnv evBdappuvon tou Rampinelli
kaBwg kai T BonBeia Tng oikoyévelag Twv Riccati, yia va dieukoAlvel kaTtd To duvaTd Toug
véoug, 10 1748 Ba dnpooicloel  Tn diToun TTPOYHATEIQ TG TNV OTIoIAV — APIEPWVEI OTNV
auTokpaTtelipa TG AuoTpiag Mapia Onpecia . Apydtepa  To €pyo TNG aUTO  ME TITAO,
Instituzioni Analytiche ad uso della goventu italiana (oTa ITGAIKG N A£En instituzioni onuaivel
OTOIXEIWOEIG ApPXEG YIa Tn didaokaAia ). O Marmrag BevédikTtog KA’, avapop@wTrg TNG KABOAIKNAG
Tapddoong, Kartayouevog amd v  Bologna, kai  mpooTtdtng tng Akadnuiag Tng, €Xovtag
dlaBaoel TNV TTpayuaTEia TNG TNG ATTOOTEAAEI ETTIOTOAN  OTTOU UTTOYPOAUUICEl TTWG OTO TTPOOWTTO
NG SIOBAETTEl PIa OTTO TIG PEYAAEG « KABNYNATPIEG » TNG avAAuong, Kal auTtd Ba CuPPBAAel OTn
@nun g ItaAiag kar Tng Akadnuiag Tng Bologna . Aiyo kaipd apyotepa Tnv diopidel lectrix
honoraria Tng avaAuong oTto MavetmoTtipio TG Bologna. Ouwg petd ammd OAeg auTéG TIG TIMEG
Kal TIG ava@opéG TTou €AaBe  n TpaypaTteia Tng, n Maria Gaetana, amaitei 10 pepidlo NG
TTATPIKAG  TNG TTEPIOUCIOG Kal  a@iepwveTal oTn @IAavOpwTTia, dleuBuvovtag éva TTTWYXOKOUEIO
Y10 YUVOIKEG OTO OTTOI0 Kal dlapével HEPI To TEAOG TNG (NG TNG.

Maria Hadjinicolaou (Hellenic Open University): Mathematical modeling of blood flow: A
non-invasive approach to treating medical issues

Abstract: The integration of mathematics into medicine is gaining significant importance,
especially in understanding cardiovascular diseases, which are a leading cause of death for
those over 65. As this demographic grows, comprehending the link between aging and
cardiovascular health is crucial. Aging affects the cardiovascular system's structure and
function, impacting blood supply consistency vital for neuronal function.

The development and application of mathematical models enable a deeper understanding of
disease causes and progression, potentially leading to the discovery of methods for early
diagnosis and treatment. In this talk, we will explore medical issues related to blood flow at both
micro and macro levels using Partial Differential Equation-based models. These models have
given rise to new mathematical concepts and techniques, thereby improving existing medical
tools.

Keywords: blood flow, erythrocyte, mathematical model, Partial Differential Equations,
semi-separation of variables

Despoina loannidou (Healthsage Al): Leveraging Diffusion and Generative Modeling
Techniques for efficient Alzheimer’s diagnosis

Abstract: Positron Emission Tomography (PET) and Magnetic Resonance Imaging (MRI) are
pivotal in the early diagnosis and monitoring of Alzheimer’s disease, each providing distinct
insights into the anatomical and functional changes associated with the disease. PET imaging,
particularly for the quantification of amyloid plaques, is a critical paradigm in understanding and
tracking Alzheimer’s pathology. However, PET acquisition can be resource-intensive, and
clinical expertise in the quantification process remains generally limited. On the other hand, MRI
T1 acquisitions, although easier and cheaper to obtain, do not contain the necessary
information to diagnose a patient as amyloid positive.



We explored innovative methodologies for generating PET images directly from MRI data,
namely degenerative approaches such as Generative Adversarial Networks (GANs) and
diffusion models. By using paired T1-weighted brain MRI and amyloid -beta (o) PET maps, we
aim to bridge the gap between these imaging modalities. Through empirical results and
comparative analysis, we show how these cutting-edge techniques can potentially transform
diagnostic workflows, improve early detection, and enhance monitoring of disease progression
in Alzheimer’s patients.

Myrto Manolaki (UCL): Boundary behaviour of holomorphic functions

Abstract: The study of boundary behaviour of holomoprhic functions is of significant importance
in many areas in Analysis. In this talk | will present an overview of my research on this topic,
focusing on two theorems which complement and strengthen some classical results. The first
one concerns Abel’'s Limit Theorem, which connects the behaviour of a Taylor series as we
approach the boundary from the interior with its behaviour on the boundary itself. The second
one strengthens Plessner’'s and Spencer’'s theorems about the angular behaviour of
homomorphic functions on the unit disc. We will also discuss how these results find applications
to certain large classes of holomorphic functions with wild boundary behaviour.

loanna Manolopoulou (UCL): Flexible regression methods in heterogeneous treatment effect
modeling

Abstract: Causal inference concerns the study of the effect of a factor (eg a treatment) on an
outcome, aiming to isolate the effect of that factor independently of anything else it might be
associated with. Causal inference can be challenging if the datasets do not have randomised
treatment. For example, studying the effect of nutrition is notoriously challenging, because
people with healthy eating habits typically also have other healthy habits, and it's impossible to
separate the effect of each one. Additionally, the effect of treatment may vary across treatment
units; for example, some treatments may be more/less beneficial for older people. This is
commonly referred to as a "heterogeneous treatment effect”. In this talk | will provide an
overview of the use of non-parametric inference on heterogeneous treatment effect estimation,
highlighting some recent research developments.

Joint work with llina Yozova, Alberto Caron, Gianluca Baio

Angeliki Menegaki (Imperial College London): Recent Advances on Mathematical Wave
turbulence

Abstract: Wave Kinetic Theory aims to describe the effective behaviour and energy-dynamics
of systems where many waves interact nonlinearly according to time-reversible dispersive or
wave equations. It is a central component of wave turbulence theory and it has direct analogies
with the, well-established, kinetic theory of particles. The theory predicts that the macroscopic
behaviour of such nonlinear wave systems is described by a kinetic equation, the so-called
Wave Kinetic Equation. For this equation we are going to present some recent stability and
instability results. Parts of this talk are a joint work with M. Escobedo (Bilbao).



Marilena Mitrouli (NKUA): Direct methods for variable selection in statistical modeling

Abstract: In linear models usually the solutions are required to be sparse since they identify the
most important factors that influence the response of the experiment. For this purpose,
regularization techniques are employed and the choice of appropriate values for the added
parameters becomes of dominant importance. However, most of the statistical models possess
a well-conditioned design matrix and according to the discrete Picard condition, regularization is
not necessary for their solution. In this work we study the properties of the design matrices
which follow a specific correlation structure. According to their generalized condition number we
can decide from the beginning if regularization is needed or not for the solution of the least
squares problem. Furthermore, we will describe some direct methods which behave well for the
under study statistical models in terms of the required sparsity in the computed solutions.

Eleni Tzanaki (University of Crete): Real rootedness in algebraic and geometric combinatorics

Abstract: The generating polynomial of many important sequences in combinatorics is known
to be real rooted. In this talk we will present several instances where this occurs and we will
particularly focus on chain polynomials of geometric lattices (these are partially ordered sets
with nice properties). We will discuss how one can exploit the edge labelling of the lattice in
order to recover its chain polynomial and we will present some standard techniques commonly
used to prove real rootedness.

llia Vonta (NTUA): On a Hypothesis Test of Fit for the Exponential Distribution

Joint work with |. Mavrogiannis (University of Marseille), G. Papasotiriou (NTUA) & A.
Karagrigoriou (University of Piraeus)

Abstract: Log-concavity and log-convexity play a key role in various scientific fields, especially
in those where the distinction between exponential and non-exponential distributions is
necessary for inferential purposes. In the present study, we introduce a testing procedure for the
tail part of a distribution which can be used for the distinction between exponential and
non-exponential distributions. The conspiracy and catastrophe principles are initially used to
establish a characterization of (the tail part of) the exponential distribution, which is one of the
main contributions of the present work, leading the way for the construction of the new test of fit.
The proposed test and its implementation are thoroughly discussed, and an extended simulation
study has been undertaken to clarify issues related to its implementation and explore the extent
of its capabilities. A real data case is also investigated.

TITLES AND ABSTRACTS OF 10’ TALKS

Veni Arakelian (Council of Economic Advisors, Ministry of Finance): And Pythia said “Buy
not sell”; An analysis of analyst recommendations betting on sparsity



Abstract: The goal of this paper is to identify influential analysts who generate abnormal returns
when issuing a new recommendation by building a model that bets on the sparsity of typical
analysts' recommendation data. Based on Bayesian techniques, we estimate a regression
model for the abnormal returns in conjunction with a time-varying Markov switching model for
the analysts' recommendations, using the alpha--stable distribution as prior, and we find that the
influential analysts are very few. Additionally, we identify publicly available information that
contributes to the abnormal returns besides the analysts' recommendations. Moreover, we study
the analysts' herding behavior as an application to exemplify the merits of our method. Our
findings show that analysts' herding behavior is not pervasive when the model accounts for the
deviation of the analysts' recommendations from the prevailing consensus. Finally, we show that
our model performs better than LASSO, elastic net, and the horseshoe prior, both in-sample and
out-of-sample.

Areti Bartatila (NKUA): Mia sicaywyn oroug p-adikou¢ apiBuous

Abstract: >tnv opiAia aut apxikd Ba TTOPOUCIACOUUE TO KiVNTPO TNG EI0QYWYNAG TNG €vvolag
Twv p-adIKWwV apIBPwy, oTn ouvéxelia Ba opioTouv ol p-adikoi aplBuoi Kal n vopua Toug, Ba
Ocigoupe €va evdla@épov aTToTEAEOUA TNG APIBUNTIKAG TOug Kal, TEAOG, Ba PIAAOOUME yia Tn
XPAON TOUG Kal IBIAITEPA YIO TN CUVOECT] TOUG E TN QUOIKN.

Dimitris Chatzakos (University of Patras): Mia sicaywyn otnv KBavrikh pyodikotnta

Abstract: ©a dwooupe pia oUvToun €MOKOTINON TNG I0TOPIAG TOU TTPORAAUATOS TNG KBAVTIKAG
€PY0OIKOTNTAG 0€ TTOAAATTAGTNTEG Riemann kal Ba ava@époupe KATTOIO TTPOCPATA ATTOTEAECUATA
MOG O€ CUMPHETPIKOUG XWPOUG peyaAou rank.

Katerina Kalampogia-Evangelinou (NKUA): Some real-rooted polynomials in algebraic
combinatorics

Abstract: The coefficients of the chain polynomial of a finite poset (partially ordered set)
enumerate chains in the poset by their number of elements. In this talk, we will explore the
real-rootedness property of chain polynomials. The real-rootedness of a polynomial with
nonnegative coefficients has strong implications, such as unimodality, log-concavity and (in case
it is also palindromic) y-positivity. We'll present positive results and discuss open problems in
this domain. This is joint work with Christos Athanasiadis.

Miltiadis Karakikes (NKUA): Recollements of Equivariant Categories

Abstract: Equivariant categories arise naturally as the categorical structure related to a finite
group acting on a category. Recollements of categories (abelian or triangulated) were
introduced by Beilinson-Bernstein-Deligne and essentially, they are short exact sequences of
categories with extra structure. In this talk, after reviewing these definitions, we will see how to
lift recollements of abelian (resp. triangulated) categories into recollements of abelian (resp.
triangulated) equivariant categories and we will mention a specific application related to
recollements of module categories which arise from idempotents. If time permits, we will finish
with a discussion on equivalences between the corresponding equivariant singularity categories.



Panagiotis Kostas (AUTH): Gorenstein algebras and singularity categories in cleft extensions

Abstract: Many important ring-theoretic constructions in representation theory, such as trivial
extensions and tensor algebras, occur as split extensions of rings. We will motivate the study of
such constructions via the notion of a cleft extension of abelian categories, due to Beligiannis.
We will show that two algebras in a cleft extension, under natural homological properties, are
effectively related in terms of Gorensteinness, their singularity categories and their big
singularity categories in the sense of Krause.

Konstantina Kyriakoudi (University of loannina): Magnetic Field Effects on Hemodynamics

Abstract: This presentation discusses the implementation of advanced numerical methods for
solving partial differential equations in the field of fluid mechanics. More specifically, a
mathematical model is presented that describes the influence of a magnetic field on blood flow
within a pathological vessel. Generalized curvilinear coordinates and the numerical method of
the finite volume are utilized. The findings underscore the substantial influence of the magnetic
field, particularly on parameters such as the velocity field $\bar q$ and pressure drop, $\Delta
p$, offering valuable insights into the interplay between magnetic fields and blood flow
dynamics.

Dimitris Noulas (NKUA): H kaumuAn Heisenberg otnv ApiBuntikr TormmoAoyia
Abstract: H apiBunrtikr) TotroAoyia gival évag KAAd0g TTou €0TIAZEI OTNV avaAoyia Twv

TPWTWYV CPIBUWY ME TWV KOPTIWY, EVW N KAPTTUAN Heisenberg opiletal wg éva TOTTOAOYIKO
KAAUPMO TNG KautmuAng Fermat. Xpnoigotroiwvtag epyaAeia NG apiBuntikAg TotToAoyiog
MTTOpOUME va KaTtaAdBoupe KaAUTEPA Tnv opoloyia TnG KAPTTUANG Heisenberg kal pe dpdaoeig
Twv braids kar Galois Tmavw o€ autAv PTTOPoUPE va KaTaAdBoupe KaAUTepa Tnv idla Tnv
avaAoyia.

Kostas Psaromiligkos (Université Clermont Aubergne): A space of simple modules

Abstract: We will construct the Lafforgue variety, a space providing a parametrization of the
simple modules of noncommutative algebras with large centers.

Alexandra Stavrianidi (Stanford): The logarithmic correction for the fronts of a cascading
family of Branching Brownian Motions

Abstract: In this talk, | will introduce the connection between some systems of Fisher-KPP type
reaction-diffusion equations and a cascading family of Branching Brownian Motions. The
location of the median of the rightmost particle of this particle system coincides with the location
of the front of the equations, so the associated long time asymptotics can be studied from both a
probability and a PDE point of view. | will present results on the long-time behavior of the
system and analyze interesting applications and probabilistic connections.



Dimitra-Dionysia Stergiopoulou (NTUA): On the action of the symmetric group on the free
n-Lie algebra

Abstract: Let K be a field of characteristic zero. An n-Lie algebra over K is a vector space
equipped with an alternating n-form that satisfies the generalized Jacobi identity. This was
introduced by Filippov in 1986. When n = 2 we have the usual notion of Lie algebra. n-Lie
algebas have been studied by mathematicians and physicists.

Let p,« be the representation of the symmetric group S,, m = (n — 1)k + 1, on the multilinear
component Lie,(m) of the free n-Lie algebra generated by bracketed words containing k
brackets. The decomposition of p, . is an open problem.

Friedmann, Hanlon, Stanley and Wachs [1] have shown that for k = 2, the representation p,, , is
irreducible. For k = 3 they stated without proof the decomposition of p,;. In this talk we will
describe a proof of the later result. Joint work with M. Maliakas [2].

REFERENCES

[11 Friedmann T., Hanlon P., Stanley R. P. and Wachs M. L., On a generalization of Lie(k): a
CataLAnKe theorem, Adv. Math. 380 (2021), 107570.

[2] Maliakas M. and Stergiopoulou D.-D., On the action of the symmetric group on the free
LANnKe, arXiv:2401.09405.

Victoria Taroudaki (Eastern Washington University): Applications of Image Processing

Abstract: In this talk we will explain what a Digital Image is mathematically and present a simple
model for Image corruption. We will then briefly show how we can use this model to reconstruct
the image for different applications that involve images.

Rafailia Tsiavou (AUTH): A glimpse into Seiberg-Witten equations

Abstract: A Dirac operator D on a Riemannian manifold M may be thought of as the
operator-square root of the Laplacian A. By considering solutions of Dy=0, we examine the
"harmonicity" of spinors y. Seiberg-Witten equations, originally stated in dimension 4, involve
the kernel of a Dirac operator and an initial condition on the curvature of the line bundle of the
complex spin-structure of M. We shed light to their emergence from Physics and pave the way
towards their generalization in dimensions greater than 4 with a Representation Theory
approach.



	Eleni Tzanaki (University of Crete): Real rootedness in algebraic and geometric combinatorics 

