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TiTAol kal cUVTOMEG TTEPIARYEIS OMIAIWV

M. Addp: Bounded eigenvalue inclusion regions and applications to nonnegative matrices. Eigenvalue inclusion regions are a
central tool in matrix analysis, with significant applications to spectral estimation and the study of nonnegative matrices. A new bounded
eigenvalue inclusion region is introduced and compared with classical regions such as the Gershgorin disks, Brauer ovals, Melman-type
regions, and the numerical range. Connections with the spectral radius of nonnegative matrices are investigated through both existing and
newly developed bounds. In particular, previously established upper and lower bounds are compared with respect to the proposed region.
The effectiveness of the proposed approach is examined through its application to the localization of polynomial roots.

Aik. Apetdakn: Higher-order curves for eigenvalue localization. This talk addresses the problem of eigenvalue localization for matrices,
a central topic in linear algebra and stability theory. It investigates a higher-order algebraic curve obtained by orthogonally reducing the
Hermitian part of a matrix onto its dominant eigenspace. Explicit conditions are established characterizing the geometric configurations of
the curve, along with a precise description of the number of eigenvalues enclosed by its bounded branches. Numerical examples,
including large-scale applications, validate the theoretical findings and demonstrate the effectiveness of the proposed approach.

M. BaoodAog: A matrix-less method to approximate the spectrum and the spectral function of Toeplitz matrices with real eigen-
values. It is known that the generating function f of a sequence of Toeplitz matrices {T,(f)}, may not describe the asymptotic distribution of
the eigenvalues of T,(f) if fis not real. In this paper, we assume as a working hypothesis that, if the eigenvalues of T,(f) are real for all n,
then they admit an asymptotic expansion of the same type as considered in previous works, where the first function, called the eigenvalue
symbol f, appearing in this expansion is real and describes the asymptotic distribution of the eigenvalues of T,(f). This eigenvalue symbol f
is in general not known in closed form. After validating this working hypothesis through a number of numerical experiments, we propose a
matrix-less algorithm in order to approximate the eigenvalue distribution function f. The proposed algorithm, does not need any information
about neither f nor f and is tested on a wide range of numerical examples; in some cases, we are even able to find the analytical
expression of f.

. KaroouAéag: To avriorpo@o mpoBAnua tou k-raéng apibuntikou mediou. To avtioTpo@o TPORANPa Tou K-tééng apiBunTikou
mediou evog TETPAYWVIKOU TTiVOKA OUVioTaTAl OTOV TTPOCOIOPIOHO KATAAANAWY UTTOXWPWY TToU TTapdyouv éva TTPOKaBOoPICUEVO onuEio
ToU. H peAETN Tou cuvdéeTal Gueoaa e TNV KBavTikr d10pBwaon CQAAPATWY Kal Tn oxediaon agIdmoTwy KBavTIKWV KWOIKwV. TNV epyaaia
auTn avarTuooeTal pia TTARPNG Bewpia yia 10 TTPORANUA, VW EI8IKA OTNV TTEPITITWAON KAVOVIKWY PN Eppimavav mvAakwy N KAaTaoKeuR Twv
QVTIOTOIXWYV UTTOXWPWY ETITUYXAVETAl HEOW KATAAANAWY uTToxWpwV Krylov.

E.-M. KovrotmrouAou: DistPCA: Distributed Out-of-Core Principal Component Analysis for Biobank-Scale Genomics. This talk
presents DistPCA, the first distributed out-of-core framework for scalable genomic PCA on tera-scale datasets. DistPCA extends PCA
computation beyond shared-memory systems through a hybrid multi-level parallelism scheme. Unlike prior out-of-core approaches, which
focus mainly on the numerical kernel, DistPCA addresses performance across the entire PCA pipeline, including data fetching, pre-
processing, and numerical computation. Experiments on real and synthetic genomic datasets show nearlinear scalability and sub-stantial
reductions in wall-clock time, enabling the computation of leading principal components for hundreds of thousands of individuals and
millions of markers within a couple of hours while achieving the desired accuracy. The talk will highlight the design challenges,
parallelization strategy, and performance gains that make distributed out-of-core PCA practical for next-generation genomic studies.

I. MapouAdg: A generalization of the Jacobi matrix. For any system of orthogonal polynomials, there corresponds a Jacobi matrix
satisfying an eigenvalue equation. This idea can be extended to arbitrary polynomial bases, leading to a Hessenberg matrix
representation and revealing a similarity relationship between these matrices.

X. MixanAidou: Xwpia sykAsiouoU—amokAsgiouou tumou Gershgorin yia moAuwvuuikoug mrivakeg. To Béua NG opiAiag gival n
BeATiwon Twv KAACIKWY XWPIWV EYKAEICPOU TOU QACUATOS TTOAUWVUNIKWY TTIVAKWY TTOU OXETiCovTal e Ta ouvoAa Gershgorin, Brauer kai
Dashnic—Zusmanovich. Napouaidfoupe pia TTPOCEYYIoN XWPIWV TTOU OTTOKAEIEl TTEPIOXEG TOU WIYOBIKOU £TTITTEDOU OI OTTOIEG BEV TTEPIEXOUV
I010TIMEG, 0BNYWVTAG O¢ akpIBéaTepa ammoTeAéapaTa. @a oulnTnBei N YEWMETPIKA KAl TOTTOAOYIKA SO QUTWV TwV XWPEIiwv €yKAEIOHOU—
ATTOKAEICHOU Kal Ba TTapouciacTouy eVOEIKTIKA KATTOIO TTapadeiydaTa yia va avadelxBei n ammoteAeouaTikéTnTa TG JEBOSOU.

B. MNavaydkou: lMpauuikoi xwpor pe vopua kai g-OpBoywvidrnra. MeAetdue 10 oUvolo Birkhoff-James e-OpBoywvidtntag o€
YPOUMIKOUG XWPOUG UE VOPUA Kal TTapouaidfoupe BePeNIWDEIS 1IBIOTATES TOU, CUUTTEPIAGKBAVOUEVWY TG CUNTTAYEIOG, TNG KUPTOTNTAG, TOU
XOPAKTNPIOWMOU TOU OUuvOpOU KAl TNG OUVEXEIDG. AKOAOUBWG, €TTEKTEIVOUPE QUTO TO TTAQicIO O¢ SlavuouaTiKA TTOAUWVUHPA  Kal
ATTOOEIKVUOUE ATTOTEAECUATO OXETIKA [WE Tr) OOMN TOU OUVOPOU.

M. Toaroopoipog: Legendary matrix theory: Separable characteristic polynomials of pencils. Eigenvalues of linear combinations of
matrices, Property L, separable characteristic polynomials. All are classical matrix concepts leading to a generalization of the Craig-
Sakamoto Theorem. This celebrated theorem serves as the foundational algebraic condition dictating the independence of quadratic
forms in normal random variables.

X. Xwpilavétrouhog: Aigpeuvnon tng xpriong tng mpooéyyiong Taylor yia rov urroAoyiouo rou api@unrtikou mediou. H cuvdapTtnon
OTPOPNAG TTiVOKO atrapaitntn yia Tov apiBunTtikd 1TTpocdiopioud Tou aplBunTikou TTediou evog TETpAywvVIKOU TTivakd. XpnoIUOTToIoUlE
Tpooéyyion Péow TToAuwvlpou Taylor yia Ta @acpaTiKa dedopéva Tou Epuntiavou pépoug TnG ouvdaptnong auThig TTPOKEINEVOU Va
TIPOCEYYIOCOUUE TO GUVOPO TOU apIBunTikou trediou. ‘Epgacn divetal o€ TivaKeg JeyaAwy dIaoTAoEwY, OTTOU N véa deBodoAoyia uTTopei va
ETTIPEPEI CNPAVTIKA MEIWON OTOV UTTOAOYIOTIKO XPOVO.

M. Yappdkog: Paocuarikés SiarapaxéC MOAUWVUUIKWY TTIVAKWY Kdl ouyyevh) mpoBAfuara amoortdoswy. MeAeTAue QAOUATIKEG
O1aTAPAXEG TTOAUWVUNIKWY TTIVAKWY KAl TTAPOUCIACOUNE aTTOTEAEOUATA TTOU AQOPOUV TO YEUDOPACUA KOl TOUG OEIKTEG KATAOTAONG TWV
IDIOTINWY €VOG TTOAUWVUUIKOU TTiVaKa, KOBWG Kal ouyyevh TTPORBAAPATA amdoTaong €vOog TTOAUWVUMIKOU TTivaKA aTTO TTOAUWVUHIKOUG
TVAKEG PE ETTIBUPNTEG IBIOTIPEG.



