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I am a computational and mathematical statistician
specializing in modeling complex, heterogeneous processes.
My approach centers on using finite mixtures and regression
models to analyze multi-population data, defining sub-
populations within larger datasets. This technique finds
extensive applications, and I've collaborated with
professionals across diverse fields, including neural and cell
biology, satellite and brain imaging, quantum physics,
fisheries science, and economics. These collaborations have
involved modeling diverse data types, ranging from data on
zebrafish and human brains to multispectral satellite images
and fisheries population stock data. My expertise also
extends to optimization theory for statistical and probabilistic
methods, with a focus on the Majorization-Minimization
family of algorithms, where I am currently investigating
stochastic and mini-batch variants for handling large or
streaming datasets. Another focus is in studying the
mathematical properties of mixture models, to understand
their capabilities and limitations in statistical analysis. This
guides my work in model selection, where I develop methods
to systematically choose the most appropriate statistical
models. Additionally, I explore Bayesian approaches,
especially focusing on approximate inference techniques for
complex data-generating processes requiring accurate

approximations, particularly via mixture model methods.
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Logic, Formal methods, Category Theory

H1F =TI
Daniel Gaina % #38 [IM] |

My research interests are rooted within algebraic
specification, one of the most promising aproach to formal
methods assisting the developing of software systems at
several stages such as design, specification and formal
verification. Algebraic specification and programming
languages are rigorously based on logic, which amounts to
the existence of a logical system underlying the language
such that each language feature and construction can be
expressed as a mathematical entity of the underlying logic.

The current goal of my research is to develop mathematical
and logical structures supporting the efficient development of
correct reconfigurable software systems, i.e. systems with
reconfigurable mechanisms managing the dynamic evolution
of their configurations in response to external stimuli or
internal performance measures. A typical example of
reconfigurable system is given by the cloud-based applications
that flexibly react to client demands by allocating, for example,
new server units to meet higher rates of service requests. The
model implemented over the cloud is pay-per-usage, which
means that the users will pay only for using the services.
Therefore, the cloud service providers have to maintain a
certain level of quality of service to keep up the reputation.

Reconfigurable systems are safety- and security-critical
systems with strong qualitative requirements, and

consequently, formal verification is needed.
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REFROFIHHALE, ) 54754 ORERBAR Yy Pa—)
Y7, (d) R4 v 7L LTD vy by 2T ) TV AT A
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Distributed Optimization and Control, Smart Grid,
Multi-Agent System

JIY T K7

Hoa Dinh Nguyen ##i3

My current research mainstream is Applied Mathematics
for Energy Systems which intersects between control
systems, power and energy systems, and optimization. In this
research area, there are many emergent and challenging
problems arising from the mix of different dynamics, time
scales, physical and cyber interconnections, where a
centralized solution is usually impossible and impractical,
and hence, distributed coordination and control algorithms
should be developed. In order to tackle those complex
problems, I utilize a combination of several applied
mathematical tools including nonlinear optimization, control

theory, multi-agent system, and machine learning.
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PDEs, Calculus of Variations, Materials Science

FIHF EINAT
Cesana Pierluigi ##i2 m

My research is devoted to achieving comprehensive
knowledge of the properties and response of materials for
engineering applications through theoretical and numerical
analysis of their microscopical features, thus impacting the
research fields of materials modeling and design. Investigation
of the fine microscopic features appearing in multifunctional
materials and their interactions on the overall macroscopic
properties is of strategic importance in the design of materials
for engineering applications. From the theoretical point of
view, the relevance of these problems lies in their association
with systems of singular Partial Differential Equations and
with Boundary Value Problems characterized by highly
oscillating solutions. Traditionally, mathematical analysis has
been mainly focused on the description of the asymptotic
properties of the equations and the corresponding solutions as
well as their implication on the physical model. Taking
advantage of the variational structure of the problem, a series
of mathematical tools and techniques has been created over
the years using the language of functional analysis, geometric
measure theory and PDEs. In my research, energy-minimization
approaches are utilized, such as relaxation and Gamma-
convergence, to characterize the homogenized engineering
properties of soft and elastic crystals and shape-memory
metal alloys, with a special emphasis on pattern formation

and interaction with topological defects.

i 8 Graduate School of Mathematics Kyushu University

FER oy &, [E153 50T, e AT

24722 2L
1B BT i

oL 2 &HEEFEOBETH IS L E, Hik0E
BBt oo KoMELTRSNE T, ZDLH5
[HIEDEMPEORBOMELTRBTAI L] 2850
SELRUE T, 2LT, BACNIZEOREIIH LTS v 44
CEIARBOFE ORI e HERFE LIPT LT, #L
3, WX OEIEIEY DY, HERFENOVTHRETE
FrOWEPHER 2R OCIIR LTV T,

HEGEH- B2 32O EF—=L LT, BAZEHL
FAZEH OO M2 272D H 6 A ER ST
EZDOVTHFZELTV T,

7z, SISHBLF—=L LT, BER T OTHR &
PR L Vo EB O CFIH SN AR B
DOTHIRAHY &7,

BV, mkche b e—E, Vi

DR HFDMER
Ba i s £::)

REILIAR T2, FFICER AT b E—HEE SRR D
UE SRR A 010K 215 AT AP s LAe 2 AT IR Aw~ (O
PR TAELEREPHEL T, b T OEROEE - »»
DIBRR, FllA-MELIFIIN23DIIRENDHY 27,
AMEYEZBD AERDB R, SlEE T FCBAYALAR R o] 2%
DAL 6T, Hopf AR P Massey FR It & %38 U The4 T2
- fREEISFCHENE T, V-HCEbabDE RO,
IV @R IEE D 2R RZMEACHO P II LTV S
WEBH-TVET,



HEBEMERE (IM) <X 747124 ZNFRZEF (IMI) EHHER

PG, MELERRIT-R, RATFEmR

2M#E FAES
BE #E s

FOBPIIMERR T, B Kk HEER" LRXn 3
HHMDOREZEM A — v BRBR (2 BYE 2 R Bk 2 o
TV T, MAEFEBBL, FEOTTIR= va—F
H2ELT, HFREEDIZuk R Fo=-r/uBeRE
THFERRLET REFERCET2REZ RT3
F2izix, BB PR HRER L L T2 A Lk
REEATAILR, R REAOEGBCHRR L ISA
CHERbRE L3NG T, WA ERBRE 2 0 ROKT
PHAVVIEL o= B TAREOKEAELTER
fbsnkd, fHBE$ 2 hoDBRRR & B8 0 KR 28 JFEE - b Sk
2RO TR Z2IToT V& T,

FIS5EAE, ISR AN 7 — 2 BT R O 7
BUAES, SvALr RS — 20T HBEBRPF-Tw T |
TOFE S FRR L IXRCBIEL TV AN, T T -1z
HERROFELHOTH LU FOMEICIOMATO:T,

NAZXHEE, T 7, BWRHER

&2 AED
{EHE 18 ez (IM! |

BERITHACCRA SNy 7S —DEAFRE T3 L
I, HEnHEXeHOTElF — 22 & TEEE7Y 7
RRA BB U TABBEIED TEE L L L, R
SBRH ML, @R BRI % BEAE T 2 A FLE
TR H RBE L FH 7 — 2 DR LT O &3 ALEEH
F=RUIBE LTV SRS, HDOWAE R
BERR S e (PR T A4REH 2T B IMTIIRICEA TV & T ¥
ENAZHEED IR 2 BRTA L L b2, BHERWBE R 1A
B, I BRFPEOHES L O RS i@ L 2 L%
PHEELT VT

B o, MibAy b7—2, ZEYA L

T35 2L
FE BE tnz M1

SRR GEBBR L EFRF LSBT EUH-T,
O LOEMizRFoTv i FAd e B TRiLTS
Bl loTen o Mibht - BEAE - JSH T2 L2 HIVL
LT d R EMOIEABIREA Y b7 — 21220 THE
REAT->T & Lz, EWEE QNG I - EhREv -
gAY b7—2®FoTu0 T, &7z, AMOSE HE
WLHOBND R LM I 2R L5, BALLTY
WEAy b7—2%ERLET. ChORETFIHE»Z O
BEFIOEETILOIHEEAY b= 20 E2R-T
VT EEEFVvERHOTINGDAY b7 —2 04k
PHETAMEZIT-oT 7. s d ZHORE) F2H
RZEY XL L BTEHEMBLEHDOEIL 20T
DIFESITHT VT,

TR, R, ISHRET

(2 Lkl
E BEIE a2

WA HRROMEL IHER (NFETRHYIEA) OB
PHIToTv T RMEHEIR, Mo HRER 2 RIEAC D
U TikLL, RO OB L R 2 S RSO Tk
PHOTHNTEY, 20012, RBOGHSRE, M5
LrARAE (2, PSR, RS RGBS oM Ev &
1.

7z, BB LEROATIREL, HHEEWE, ISHEES
DOBEGESFF OB o T Y, BT H%E, SR ERY
DHRSVETT.

GmduateScholofMaﬂremaﬂcsKyushu(MNemﬂym

3 fiis RFEO Ve N

b

R




¥HmE, BT bRaed— RFHUrR

V& HFUA
$8E M3k s

BeE LB OB RHIS I EE T AR RS RELT
Wi T, 47l 21, Chern-Simons BREM Y #HOTEXEINT:
BUHPIRITEREORTALRIIDOVT, ZOMFF
) e B R R BTSN - S R ILTE IR B R L DRSE 1o & HT%E
Wongd, rEeI—HGE, WESR, BoME, Kt
TR A ERZPHC T, B v e - LR
FEIHE LS LBHMR DV T O H Bk - TV & 7.

Clifford-Klein %, Conley 5%, %€ F'—3f

Hif= 5T
HE B ez

P4 LM OFEBRICRKASHY 7. ThETHRRDL

LT LEMELTSELI:

1) SHZEMG/HIZ, GOEERG A B B A » 2 BHI/E
HATaLE, MEMG/HERMEIZEF VLTS EHRE
272 Y, Clifford-KleinfZ EMEIE T 23, FAIZ [ JE

Riemann 72 8B 22155, 22> -¢2 b ¢ Clifford-Klein % L
2FO»?] LOHMEY, Ellakendl-NEFEPH
VWTEELTs&LE.

2) MHHNFRDIH TN S Conley R LIFITN B KE
FE—MIBAZERD, SO LERMEERELILL.
KE2IE [HEbC—GROHM A% #oT, Lie Bfam -

SR - IHERLE, REORB RS- 613D LEEN

EIAHARBEIIIO L] L) DHFAORE LolF

ATT.

m Graduate School of Mathematics Kyushu University

TRty TN, Euler HTER,
Navier-Stokes-Fourier Ffez\, ECFAEHT

v TLUF
Jan Brezina ##4%

My research is mainly concerned with the qualitative theory
of partial differential equations coming from fluid mechanics.
At this point my focus is on the two most profound models -
Navier-Stokes-Fourier system and complete Euler system of
equations. These describe the motion of viscous and inviscid
fluids including the heat transfer, respectively. Even after
literally hundreds of years of systematical study by some of
the brightest minds of their time, the mathematical knowledge
about these models and their isentropic simplifications is still
rather limited, especially in the "natural” 3 dimensional
setting. The gap between math, physics, modelling and
numerics is opening every day as in mathematics one has to
balance between the complexity of the model (its accuracy in
application) and the abilities of state-of-art tools and ideas of
mathematical analysis. In my research I strive to create

mathematical tools that could narrow the gap a little.
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