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(20201030 : Colloquium] Hodge Laplacians and Simplicial Networks
AAE

effective resistance for simplicial networks.

%% : The Hodge Laplacian on a simplicial complex is a discrete
analogue of the Laplace-Beltrami operator. Combinatorial Hodge theory says that the kernel of
this operator is isomorphic to the homology group as a vector space, and an element of the space
satisfies the energy-minimizing property. Based on the theory, we introduce the notion of

R

on singular stable processes and mixed singular processes.

[20201126 : 4~&3}A 0] U] Heat kernel estimates for Markov processes with jumps

%% : In this talk, [ will introduce recent results on heat kernel
estimates for Markov processes with jumps. First, [ am going to explain heat kernel estimates for
pure jump processes whose jump kernels are comparable to isotropic functions. Then 1 will focus
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[20201126 : 4&3}A| 0] U] Introducing applied geometry
AAL

, &% : Geometers and designers share an interest in creating various shapes. In this
talk, we will introduce several on-going research topics that both the geometers and designers can
appreciate.

[20201127 : Colloquium] functional MRIZ ©] &3} > A7
AA} 25 QIS n53
oM AT FAE, HZ 0 A4F 71E LEE ¥ Fxo VS AA
RAFUTE & ArvelAs HAdTol AHgE= MRIS Fx9 9, {9 7%s
MRIS] H2lE &3k, HAl HAF AR/ AMFU

2 dsy Ay
ATE & A H
A 3= functional

o o

o

[20210205 : Colloquium] Data-Driven Methods for Artist-Directed Fluid Simulations

AA}L %% : Fluid phenomena are ubiquitous
to our world experience: winds swooshing through trembling leaves, turbulent water streams
running down a river, and cellular patterns generated from wrinkled flames are some few
examples. These complex phenomena capture our attention and awe due to the beautifully
materialized complex patterns and become crucial elements to artistically support storytelling.

[20201211 : <&#}Alv]y] Boundary regularity for nonlocal operators with kernels of variable
order

AA} %% : We study the boundary regularity of solutions of the Dirichlet
problem for the nonlocal operator with a kernel of variable orders. Since the order of
differentiability of the kernel is not represented by asingle number, we consider the generalized
Holder space.

[20210226 : <#38t3}Al w1} Deep Reinforcement Learning for Legged Robots

AAL %= : Legged robots pose one of the greatest
challenges in robotics. Dynamic and agile maneuvers of animals cannot be imitated by existing
methods that are crafted by humans. A compelling alternative is reinforcement learning, which
requires minimal craftsmanship and promotes the natural evolution of a control policy. However,
so far, reinforcement learning research for legged robots is mainly limited to simulation, and only
few and comparably simple examples have been deployed on real systems. The primary reason is
that training with real robots, particularly with dynamically balancing systems, is complicated and
expensive. Recent algorithmic improvements have made simulation even cheaper and more
accurate at the same time. Leveraging such tools to obtain control policies is thus a seemingly
promising direction.

(20210402 : Colloquium] Topological data analysis and its application to Korean music (Jeong-Ak)
data

A A} %% : Topological Data Analysis (TDA) is rising field useful
for the analysis of high-dimensional data structure. The main tool in TDA is persistent homology,
introduced by Edelsbrunner et al. in 2002, where snapshots of the topological structure of the
data set is taken at many different scales and the results are compared from one scale to the
next. TDA via persistent homology provides an efficient way of analyzing the cycle or loop
structures embedded in multi-dimensional data. Particularly the one-dimensional homology structure
is closely related to the repeating patterns in music flow when it mapped to the proper topological
space.
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[20210514 : Colloquium] Invitation to Birational Geometry (Minimal model program)

AAF , &% : In this talk, I will introduce the brief history and
recent progress in the birational algebraic geometry, including the work of Birkar Caucher who
won the Fields medal in 2018. I will also introduce my ongoing work with Dr. Jinhyung Park in
the related area.

(20210528 : Colloquium] Data-driven modeling for stochastic systems with machine learning

AAL %= : Models of physical systems typically involve
uncertainty in the input data such as those associated with coefficients initial or boundary
conditions, geometry, etc. Estimating the propagation of this uncertainty into model output
predictions is crucial to provide more insight to the true physics and produce predictions with high
fidelity. This often leads to solve partial differential equations with many parameters. We discuss
machine learning based algorithms to solve parametric PDEs and present numerical examples to
demonstrate the effectiveness of the proposed methods.

[20210604 : Colloquium] Operations preserving polynomially chi-boundedness

AA}L %% : A coloring of a graph G is a coloring of vertices of G
so that no pair of adjacent vertices receive the same color, and the chromatic number x(G) of G
is the minimum number of colors needed for a coloring of G. The main question regarding graph
coloring in structural graph theory is the following: how can we control the chromatic number by
controlling local structures of graphs?

[20210719 : <S&3Avly] Mixing Schemes for Fixed-Point Problems with Application to
Self-Consistent Calculations of Electronic Structures

AA} , 2% : In the self-consistent calculations of
electronic structures, mixing schemes are widely used to improve the convergence of the iteration.
With a fixed-point problem arisen from such a calculation, [ will review on the past and present
results on deterministic mixing schemes such as the simple mixing and Anderson mixing. Secondly,
[ will give an overview of the simple mixing scheme towards convergence in mean-square and

stochastic stability based on the Lyapunov functional approach.

(20210917 : Colloquium] B Fxo] WMo H|EE = 7}HE 0|43} dsho
AAL

, 2% . 717 Bo|sk3lintegrable discretization)= H < & WS A1 Q& o]xkn E7)E}
SH(discrete differential geometry)e] AU & ERZoHE HIAol Hold HH FAo oE
Fal A &E7HsAlntegrable systems)® T4 7id<l ko] E(transformation theory)¥ <3
(superposition principle)& A¥ B, ojo] 7|¥g 7FH Eol4sE AP YT

(20211001 : Colloquium] Introduction to the operator splitting method

AAF %% : In this talk, we introduce the operator
splitting method for some nonlinear equations. For any time, the method gives an approximation
solution depending only on initial data for the nonlinear equation. In this argument, we divide the
nonlinear equation into computable parts and consist of the approximation solution by composing
these computable parts. This method is widely used for numerical computation. However, it
remains a very fundamental question to converge between the approximation with the original
solution.
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[20211022 : Colloquium] Some variations of the Riemann-zeta function and Multiple Zeta Values
AAL %= : The Riemann-zeta function appears in
many contexts in mathematics. Firstly, we explain some results regarding the Riemann zeta
function and its variations. Next, we see why a reciprocal sum related to the Riemann-zeta
function for some natural numbers s. Also, we give some bounds of the inverses of tails of the
Riemann-zeta function on 0 < s < 1 and compute the integer parts of the inverses of tails of the
Riemann-zeta function for some real numbers between 0 and 1. In addition to this, we look some
properties related to the Multiple Zeta Values and Finite Multiple Zeta Values.

(20211029 : Colloquium] Multivariate Hermite Interpolation via Explicit Groebner Basis of Fat Points
Ideals

AAL %% : Multivariate Hermite interpolation problem
asks to find a “small” polynomial that has given values of several partial derivatives at given
points. It has numerous applications in science and engineering. Thus, naturally, it has been
intensively studied, resulting in various beautiful ideas and techniques.

[20211112 : Colloquium] Two smooth objects from singularities

AA} %% : For each singular point, one may associate two
smooth objects: One from algebraic geometry and the other from symplectic topology. We
investigate the relation of the two smooth objects via new technology that originated from the
minimal model program for 3-fold.

(20220325 : Colloquium] f-g-A ¢l Bl a2 F3ta #dd =F&

AA} 25 1<k=n o a4 F_q¢ 9 Hold nad {3 WEH F
FFgn ol FoAK A& o kabde] & F3he MFE Ae F4ol & &4#A o oA g-
ol g A<gt BElar, old AFet AR R EIJY 4 Ut olet FEd Be 2IEF &4
Wiio] Qi B BopdA ol &&3ta Qth oW WXAAM= T Fgn oA AFHARLIAE
A E BREINES Alo] FE F2AS gotra o] F2 kI FAIFAFE v E £ USS
£ Aot

(20220415 : Colloquium] Allocation of risk capital: proportional allocations revisited

AA}L %% : In the current reality of prudent risk management, the problem
of determining aggregate risk capital in financial entities has been intensively studied. As a result,
canonical methods have been developed and even embedded in regulatory accords. Though
applauded by some and questioned by others, these methods provide a much desired standard
benchmark for everyone. The situation is very different when the aggregate risk capital needs to
be allocated to the business units (BUs) of a financial entity. That is, there are overwhelmingly
many ways to conduct the allocation exercise, and there is arguably no standard method to do so
on the horizon. Irrespective of the choice of approaches is assumed,

[20220513 : Colloquium] Pascal, Bezout and Study

A - &5 wage 73S A9/EE FFshe Aot
ool tsteli AG7IEA FHe LI T FHol GeiA AUtk o] FeloAE t5YIEA
o2 WF AT ol§F FUL AWuch 9us Yy AL WF Feloh AT nzy
g7b e, Bl o] 82 ol g3h: thAL olATHY MRS ol §F xnHA 27

= &Jfstal, olF o83 wZe] g FHstua 3t
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[20220520 : Colloquium] Newton-Okounkov bodies in algebraic geometry

AA} %= : In algebraic geometry, the study of divisors is
crucial because divisors encode rich geometric information of algebraic varieties. Naturally, there
are many ways to study divisors. In this talk, I will explain how one can attach a convex body to
a given divisor and how various positivities of divisors are encoded in such convex bodies.

[20220527 : Colloquium] Arithmetic of character variety of reductive groups

AA} , &% : Counting the number of points on a variety is
a historical method for investigating the variety, for example, in the Weil conjecture. Nowadays, it
is known that the point count helps us determine the E-polynomial. This E-polynomial, in turn,
gives arithmetic-geometric information on the variety such as the dimension, the number of
irreducible components and Euler characteristic. In this talk, we will consider a specific type of
variety, the character variety associated to the fundamental group of a surface.

(202200603 : Colloquium] Frequency principle and Phase-shifted adversarial training

AA} , 2% : Counting the number of points on a variety is a
historical method for investigating the variety, for example, in the Weil conjecture. Nowadays, it is
known that the point count helps us determine the E-polynomial. This E-polynomial, in turn, gives
arithmetic-geometric information on the variety such as the dimension, the number of irreducible
components and Euler characteristic. In this talk, we will consider a specific type of variety, the
character variety associated to the fundamental group of a surface.

[20220902 : Colloquium] A=A 2] o]sf 2} &-&

A A} 22 . HAAA 9 (digital signature)S Apo]w] AllAtol A
AF, 24 5L g A Bl 7|5s Gt o
gl AN, kA g, 283 o S8VIHES

B Fael e ot dalel swa A
sty @ AACNA oBA ol §5EA Ar R,

[¢]
[20220915 : Colloquium] Integrability of isoperimetric deformations

AAL , 25 B I3 AE HH JAY FTFHICERE dojA =
7FA 8 ZZ(integrability condition)ell thal] ¢otr i, o] 7FHEAG-E HESH= o]4tslel] tis) AE
Y.

[20220916 : Colloquium] Tropical Variety

AA} , == : To understand complex geometry in relation to

p-adic geometry, tropical varieties with combinatorial nature have been introduced. We can also
define Hodge structures on these combinatorial geometries and they are widely used in many
subjects including mirror symmetry. In this introductory talk, we will explain the basic concepts
and the current research directions(if time permits) with no prerequisite. This tropical concept is
the main theme and methods for the works by Prof. June Huh for his Fields medal.

(20220923 : Colloquium] Kakeya problem and its applications

AA} %= : In this talk, we study Kakeya problem and its
applications.

Firstly, we introduce a Besicovitch set and fractal dimensions, and also we show a simplest
argument to prove the problem in two dimensional case.

We also introduce many applications to other fields such as harmonic analysis, PDE, and number
thoery. In the last of talk, we will brifly review the recent techniques in harmonic analysis.
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(20221014 : Colloquium] L'p summability of Hermite Bochner-Riesz means

AAF %= : Bochner-Riesz mean is one of summability methods
usually considered when a given series is not convergent. This is a generalization of the Cesaro’s
summation and can also be understood as a smoothed out version of Riesz mean. The idea behind
the Bochner-Riesz mean is quite simple; mitigating influence of new terms entering into the
series. In this talk, we study the problem of determining whether the Bochner-Riesz means of a
series consisting of the Hermite functions converge in the L'p space. For audiences unfamiliar
with tis topic, I will give the lecture beginning with introducing basic concepts.

[20221028 : Colloquium] Introduction to Zero-Knowledge Proofs
AA} %= : Zero-Knowledge Proof (A2 FH)olsdt xglolH

Al Bool FAd AFES Sl AH8Ee 83 458d 7ot 53], Zero-Knowledge Proof
Hobs HZ 2 |zt FART oflgt AgAdAME Eds] AT MEe st S By ofY
xFsls ¥ F Ao A= Zero-Knowledge Proof 7Wd& &A/M3ta 714 a3k

Zero-Knowledge Proof 4 2 % el 1F 7)4Wk Zero-Knowledge Proof Al thsfA Ak
Hop 5o g 71xAAe] glols &5 F AEE 7|2 43 JHEY MEE A AN E
S o Folt}, mixjuto g BEH 9 $&oA ¢ Zero-Knowledge Proof7} £23 oS $33t=
A Ar gt

[
>
£

[20221111 : Colloquium] Toric varieties in the flag variety

AA} %= : Let $G$ be a simple Lie group and let $B$ be a
Borel subgroup. The homogeneous space $G/B$ becomes a smooth projective variety, called the
flag variety. A maximal (complex) torus $T$ acts on the flag variety and this produces an
interesting connection between geometry, combinatorics, and representation theory. In this talk, we
study a family of the most interesting $T$-invariant subvarieties of the flag variety, called the
Schubert varieties. We consider \emphitoric} Schubert varieties (with respect to the action of $T$)
and their isomorphism classes. This talk is based on joint work with Mikiya Masuda and Seonjeong
Park.
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4 Computational results

In this section, we perform the varions numerical tests to validate the efectivencss of
the proposed scheme. We present the benehmark problem with its exact solution. Using
thee benchmark problem, convergence pesults with amd without the startup proeedurs
I given, Then, results with varions poaod g valises ae presented 1o propose adeguats
parameter values

3.1 The benchmark problem

The Eurtopean call option 5 highly wsesd o the Boancial market and can be wsed as

bgilaling Blocks to construet complex option producets |20, theas we consider Enropean

perspective, analytic solution exist for European call option, accordingly it is snitahle
tor mumserical experiments. In this study, we concentrate on options with single asset,
which s gove@lisd by one-dimensional BS equation

Evropesn call aption has pavofl funetion
w(E, 0) = max{r— K.0), vre D L], (1]

E%'ln' K is the strike price. When parameter value are L'.u--n.ﬁ-- closed-form solution
of the BS equation is |1
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- 2020 KSIAM Annual Meeting, 2020.11.12.~2020.11.15.

- gkrehs] A2z dEA s sk AxA <, 2020.12.17.

- 20219 tigkrstE] B AmdaEs], 2021.04.29.~2021.04.30.

- SMB 2021 Annual Meeting, 2021.06.13.~2021.06.17.

- 2021 KSIAM Spring Conference, 2021.06.25.~2021.06.27.

- 2021 3= g =sts] e =3, 2021.08.26.~2021.08.28.

- 2021 igkreks] IE A5 distarst A A, 2021.09.30.

- OSIA 984 71 ¥ 4, 2021.10.14.~2021.10.15.

- 20213 tigt<els Ar)Es 2 she AT RS, 2021.10.20.
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> An unconditionally stable scheme for the Allen-Cahn equation with high-order polynomial free
energy ,
, Communications in Nonlinear Science
and Numerical Simulation, Vol. 95, 105658, 2021.

> A variant of stabilized-scalar auxiliary variable (S-SAV) approach for a modified phase-field
surfactant model ... , Computer Physics Communications, Vol. 261,
107825, 2021
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- 20209 = digtrets] AHr1F3 9@ b A Es], 2020.10.23.~2020.10.24. (8F3] s ,
)
- OghEs] A2x JAFA 5 e AEZA Y, 2020.12.17.
- 20213@ ofslksts) B A7 RS, 2021.4.29.~2021.4.30. (8H3] R )
- 2020 KSIAM Annual Meeting, A#AX Z & ¥, 2020.11.12.~2020.11.15. (&3] &3 . )
- 2021 KSIAM Spring Conference, 7% ®2®l €, 2021.6.25.~2021.6.27.
- 20213 oOjgrEs] B Aer s, 2021.4.29.~2021.4.30. (53] @R )
- SMB 2021 Annual Meeting, 2021.6.13.~2021.6.17. (&}3] "3t )
- Bernoulli-IMS 10th World Congress in Probability and Statistics, 2021.7.19.~2021.7.23. (8}3] #x%
)
- 2021 = FeAdEsE A st 3], 2021.8.26.~2021.8.28.
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- 2021d ofskests) A r)Es] 2 7S AR s, 2021.10.20. (8] 9 E )
- 2021 KSIAM Annual Meeting, 2021.12.02.~2021.12.05. (83 3% )
- 2022:d = KSIAM 2022 Spring Conference, 2022.05.27.~2022.05.29. (&}3] ¥ : )
- 20229 % s3eks] AHU)F3 9 a3, 2022.06.17.~2022.06.18. (8+3] U )
- Harmonic Analysis, Stochastics and PDEs in Honour of the 80th Birthday of Nicolai Krylov,
2022.06.20.~2022.06.24. (8}s] =3 . )
- ICPR 2022 26TH International Conference on Pattern Recognition, 2022.08.21.~2022.08.25. (&}3]
ELE )

- 20223 Oigksts] AF AT tistest A ZA Y, 2022.08.25.~2022.08.
- The 29th International Conference on Computational Linguistics, 2022.10.12.~2022.10.17. (&}3] &
3 )

- 20229 = digksks] AY)Es] 4 MU 535 719 =A18Hs], 2022.10.18.~2022.10.21. (3}3] I
)

- 2022 KSIAM Annual Meeting, 2022.11.24.~2022.11.27. (83 &% )

The 3rd Conference on Surfaces, Analysis, and Numerics, 2023.02.20.~2023.02.23. (&}3] 2%
)
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T AAE AFed & 717 HAx, W ] 7 3

Al A A= KU Graduate Student Achievement Award 53 & Az 2 0o 43 AA7 S zk:
olzfg HrALA Aol 2021 290 FASIATE B nSAFEH L ¢ Fogstdy e FrRely H=
Aoz AYste] ¢ =% AAY g3EE, EF5F 5 A AZS 2AAG

47 /208




2.3 Fodigdy HEE I
O ACHAE

<E 2-2> H7F th 717H2020.9.1.-2023.2.28.) W L& FAHTAY HACHEE A3
(<1 =, %)

] Y F(E)AE
HI 3 21 XH(B) HA&Has
+ = = HELUAR | HESEX | (D/C)x100
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S AL 4 0
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s 40 &<l s9lFS Al =
Moy =of ™ = = S RIXHEIL
ot | 9% | EESE | e $3(9) = ARk
HE ()Y Adl 244
2021.8 = 4811}
SA E9 ® 44 SDSOl HAEHOZ FHYSIACH A4SDSE 224LES LN 25 MHIAE HZ3
1| Jlgo2M JlY SF0l HESE ZorRCE NHIAY OXE 28 2= Jlgt 28 AUAS HZs
Ch &&SDSE 2021 Gartner JIZ 22 [T AlHIA D19} 219, HIZE 20F 192 JI=5tY D, 20220
S 3% SRS DI0IHA(Brand Finance)2l 22 IT MHIA AIF SIS JiXl 13910 dFE= S 22
212101Ct.
2021.8 = 481}

” HAEYME SINAMSE FAEHOZ HYSIH Y2 +8 00 S=2NMESS DA ER
Of REste ¥EY AZHIY N0 2242 SHGIN JIX B2 HEsis [ 2BA0ICH A
ADHE SOF N(HStm 8D AFEA D40 KTl Bl 2UE ANE HHGE WS F2510 28
NEZ SENOR ISl 93PS SINUCL 9 o7 FEES HIZC2 28 HOEHES 08 K208 A
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3. st ATH9F

31 Ferjsteg A7 AHe] $44

@ Fystad DEATIHEY $5A4

<H 2-4> H7F A 717H2020.9.1.-2023.2.28.) W FAerdA txd 7+ LA =
o | =9lld a0l HERE -
B (’—*.'AP/”—HEP/ CHSt 2 A =0} AN EAFRGEZ AN
= | HAUALISE A9 =
The susceptible—unidentified infected—confirmed
(SUC) epidemic model for estimating unidentified
) infected population for COVID-19
Bt A} Numerical | nywo | CHAOS SOLITONS & FRACTALS
Analysis 139, 110090
2020 10
1 10.1016/j.chaos.2020. 110090
0l ¢RUAME Z2UIHIOI2IA &Y 2019(COVID-19)0l CHE 0l1&el 2" ol =HolJd| s
Susceptible-Unidentified infection-Confirmed(SUC) & &8 RS HMIQHELICH D=0 2E s 29
AUOLE 20| SOCX L= AIROZ2A OFE AT X LD F st AFZSUHH 2EHES HEE £~ US
LICH DIEel 2t =32 /ol zaMsge=z S0l Atell dIoleHo JHE Hest =l&e 2E Qs
=5 ZSLUC do0lH= AAHREAIFIt 208 =& Atddl AMAHZE CO0IHE AMZELICH £8t Monte
Carlo Al2dI0I&82 0l&otd HotE ZEol AX Alg IJisd =482 HELICH HAE RE=2 MZ22
Y E ZPLEHEGID 3238 235 0tA3 £= COVID-19 &S JEQl 3, YA, BAl o2& S8 &
[GtD] flo AMYEE X 2 28 2RE FHol= 0 EMHECRE RESLICH
Periodic  traveling wave  solutions for a
reaction—diffusion system on landscape fitted
Bt A Numeriqal Y= domains
Analysis CHAOS SOLITONS & FRACTALS
139, 110300
) 2020 10
10.1016/j.chaos.2020.110300
0] =20MeE S&& NE JYUM SaY ZAX-TIAX AMAES A8 FIOIHQ M 2289 &
H Melet ME22 X8 2E e RAS HELICH Hotets 22 HHHS0l JIetst Hel &5 Al
SSLICH X8 &g TH2 ZHSZLEE2 Heldb 220112 0l Ho=E Hel2o &2 geoz ¥
OlELICH Z=0ole AR HAUNME zero-Neumann FH EHE2 AIEotD Hel 42 HH ZHEHA
AN B22E U2 RH ZH g2 H2ASLICH WS AN Zst Dirichlet 3H =H2 AISELU
Ch. 2etdOoZ BIE A A|AEES MNAIZE AN =XIE22 oiZELIC d2U F=I1&el X
S2HC 2 ERE MEO| HME £ A2 ZAH H2lot SRELICH 0|8 Z2XRE HE2 2ot
A% ZAH Hel SUE EASGH| flich =20l 2 HEE THCIS AFE0H0E &t LICH Hetst HEHE AFE5t
H AECZ &2 T IIIE AIEoHelt: d&s 2UE 22 5+ USLICH
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Pattern formation in reaction—diffusion systems on
evolving surfaces

_ Numerical - | COMPUTERS & MATHEMATICS WITH
HHASE Analysis | NE=E | APPLICATIONS
80(9), 2019-2028
2020 11
10.1016/j.camwa.2020.08.026
0l AF0ME &ote EH2 B3-St AIABINA IHE SHE st BAIEQ AlZ2E &H XMAHE Mot
ELICH HMIetE #=X& 2Ee A2E ZH0 8t Laplace—Beltrami HAMXIS 2FESE OJ&HSH 2Halg D)
gto2 LG 88 2 Jg THNA S & L IHE S48 S0 e Chest =X 82 =
SLICH HaF 2= HMOotE 83 0| &3iotes HHe BrS-Stal A|IAHENAN HE @42 AI2doldag =
USE BHSLICH AXH EEL U2 HEI HA Z2HE HIWELICH HA ZH0M S & &2
folote HHUM Cist IHE 382 223e = USLICH
Boundary behavior and interior Holder regularity
) of the solution to nonlinear stochastic partial
Stochasti differential equation driven by space-time white
) c Partiql noise
SEASE D'ffeqem'a ME2=E | JOURNAL OF DIFFERENTIAL EQUATIONS
Equations 269(11), 9904-9935
2020 11
10.1016/j.jde.2020.07.002
0l H70ME HEALSl JtE Sobolev S2H0lA 1178t oHDd tsd Z2WE MAIZLUC. =DJ| GOl
Mz A =401 FHELICH 610 AlS2 8 HZ20] Jil*‘— e s+ LICH &8, &282
Ct2Fst LHS Holder &4 2 JH S&2 %QLIEP O£ 01, 7<JI HIOIEDP HNESH 3240 JAeH &
2 LAE0 CHotH Hel HASHAH T= %’éé LICH 2tIOF SCHol =83tH Al2E0r S2t0 CHokod = CH
Holder HeM =2 2SLULICH JHOOF 0.50 =836t ZH 20 A E—I L}O 24 HS2 SLICH
Uniformly distributed circular porous pattern
generation on surface for 3d printing
ot A Numerical Huwe Numerical ~ Mathematics—Theory = Methods  and
- Analysis === | Applications

13(4), 845-862

2020 11

10.4208/NMTMA.OA-2019-0199

AEE RES AIEot0 3XA(3D) AUIME ol HHH ZYotd 2XE FE O34 IHE MHs 9§
gnelE2 MAIELUCH 0 €elde HHO ™A Cahn-Hilliard &AM U U ‘:IHIC&' dES
DIHFOE gLICH _E‘% 3D J2I=0 EgEH S She=2 282 0222 2 ELICH 3DUAM =
= 0l&t CHSSHAIFE AFEGI0 =X H&tS =S = ASLICH SHe HEHO B3R HLE %E}QE E|
OIEHHIH XH—T“S()P_J Olah 25 Hel &2 0dl2 MEZ LIEHHLICH MetEl 21258 AFSotH 2
01I z2oti 2xE AY O34 WES 302 d4sot0 20 30 2ES UMY = USLICH Metot=

2
%*_J g 2 X otEd HAEE MIEUCH

Delay analysis in the discrete—time multi-server
queue with batch arrivals of packets having

Applied deterministic length
ghA Probabilit | Mg=g | Electronic Letters
y 56(23), 1250-1253
2020 11

10.1049/el.2020.1560
2k

Takine, T.2 =& ‘A simple approach to the MAP/D/s queue’ Ol Z2S 0t Msle ZEE2X 20|
g 2= Mo L2 TROZ 0la A2 OIS ME UIDIZ0A A XA 2EE RTole M22 Y9
2 MOMSLICH W2 Xgo 82X 49 B Y 2S4S PoIASLICH E8 MotE M2 geol H
A2 IR DB /3 228 JIELUL
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Finite volume scheme for the lattice Boltzmann
method on curved surfaces in 3D

A Numerical

gt Analysi He=g | Engineering with Computers
nalysis 38(6), 5507-5518

20221201

10.1016/j.patcog.2022.108914

0l HR0AME 3K (D) B2HUIAM =09 R 52 AIS2d0I&6H)] {8t 8 ME AX =0t gy
(Finite Volume—lattice Boltzmann method, LBM)S HAIELICI. 3HES FXSCX 2 &2 HAIS
AFESH0 OIASELICH =& & ZB2F 0|AISHE floll 22 D3Q19 A X L A2 H4HE HEHELICH &
Mol gt=So 2 2MG| HAIHO EA2Z 2 HH EHOF S Sh=0t Jil&é}[ﬂ ELICH metM Hetots

A
=1
g2 LBMES AISot =82 | SS= oidote O 2 aXHYLIL. Sk 22 ZUHH 42
Jl=0 J

2 KASH| fl A&l 25 2F J|=0| XHE“CIM§L| Ct. Mgtoles 2Ee ds& Sotl A +
EdA, HLI S Chet =00 Oie g2 Ha AgES =gl

Optimal non—uniform finite difference grids for the
Black—-Scholes equations

A A Numerical Y=
= Analysis ==& | MATHEMATICS AND COMPUTERS IN SIMULATION
182, 690-704
2021 04
10.1016/j.matcom.2020.12.002
0l =20IAdEe Black-Scholes(BS) Z&AIN CHEH XAMQ HIRY KF e AXES MAIELICH éﬂ%
HE st HHE F2 AME0IH, BS HEAQ 02 S& JIES HEole O ALS AZH0l Z-LICH
IR0 =245 SHIF HHdKFAX =0 HMetE Sy X 2400 B £XHE J|gtez t&%’ﬁ.gi
MHGHH Zest AXNZLH =S B2 2XNE LSLICH 1XHE, IFOJ 2 3@ BS HEHALZ A
DR =X HIAED 8T UASLICH. Cash—-or—-Nothing & ELS(Equity— Lmked Security) S& 2%0
ol =Xl HIAEDL =& ELICH XI’“OI H=2g J2lEs ’—“.S 2| 12lE HQIEZ Zd Jt&HEEg g828°

2 e £+ 0| HE0 3K L0 Sol FSstLCh

A regularity theory for stochastic partial
differential equations with a super—linear diffusion
Stochasti coefficient and a spatially homogeneous colored
¢ Partial noise
MU ALE B Differentia Hex=g | STOCHASTIC PROCESSES AND THEIR
| APPLICATIONS
Equations 135, 1-30
2021 05
10.1016/j.spa.2021.01.006
FM LOIRAY MY EH4A HAIF A= 2HEX PDEN CHoll 28 £282 =Y, 184 2 AE42
SELICH & A2 HEEdE XMelote M2 LBHAQOl Lipschitz 0 gt 28 =EXE 0t
0l =&Y3s ot= JLYLICH &8, =X et Hd3x=E S JIis80 s =& &40 A9 8
E N306tH, 8= F S28 S8t 328 XA dol Tt et LI
Kyeong—Hun Kim, Daehan Park, Junhee Ryu
. An  La(Lp)-theory for diffusion equations with
Stochast|| space—time nonlocal operators
¢ Partia JOURNAL OF DIFFERENTIAL EQUATIONS
MBFALE S+ i i Hes
M EFAIS & D|ffe1entla He== 087, 376-427
Equations
2021 06
10.1016/j.jde.2021.04.003

Z=J| OloIe u02t & MEZ FH X201 =018 JtE Sobolev S2H0IA =L o< Ji%
Ct. (IJIM K== A= 1/220 3L 220, BE AIS2t #M FS011, A== b,
ME &8 S==YLICH. E8 S HE st LS Holder FP‘"\* & 3A %&‘% SES
JI OIOIHJt HAESH Lp 22H0ll A2 02CH 21 TIt SEHA 22 &2E HAE0 o
o Helel rho(x)0l CHEH JHol &Aalsh &FAIS ASLICH SHIOF HO2 =86t Al *DFOHA-I
E0 XN=+=E SSLICt. L8t 0.52 =ZotH FAH ZXHUAM O L2 24 £= SH0| LIEtE UG
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A weighted sobolev space theory for the
diffusion—wave equations with time—fractional
Stochqsti derivatives on C™1 domains
" c ParUa} DISCRETE  AND CONTINUOUS DYNAMICAL
SEAL D|ffe1em|a ME=ZE | gYSTEMS
» Equations 41(7), 3415-3445
2021 07
10.3934/dcds.2021002
= AZ2E didl 2o ™A ISR Lp 0I2(p > 1)8 TYELICH 6IIA LIeE 01 2 AL0IS 240l
M, t= 22011, %= IIIEE HEHQ E==X 02 UEIUWD, Q= d XAEQ R2S2=32t0AM2 C1 &
HIQIYLICH R2le £38 IMNME0 Al 220N ZaE = UAEFE IIESIE A= A22HE 3242 &
Mot D40 Z2UE SHELICH e T8+ =Aes 229 A0, 2+ = 8% = AUSLITH
. A weighted Sobolev regularity theory of the
Stochasti parabolic equations with measurable coefficients
i A} DCiffZ?étrlw?ila Hueg on conic domains in R"d
- | === | JOURNAL OF DIFFERENTIAL EQUATIONS
i Equations 291, 154-194
2021 08
10.1016/j.jde.2021.05.001
2lE MOl SMd-112 SRS M, R X o Dol Ho/= HEMA, &2 E0l MOl S0t
= & (0.1)DIMUA & Jtsdt HEE JIX 2X Z24d ™A g =4, 184 & 249 X4
O A=dE M ZUE HAFELILCH Rcl=s FENXN2 Al AKX Helel HES HsHs2
2 FHE =2 IIESX AMAEE AE0HH H#AEQ ZUE HASLICH Rele= T FED ZHNKL
Helol 3 E Jisst & gast HYE 2IHSLICH
A conservative Allen—-Cahn equation with a
curvature—dependent Lagrange multiplier
- Numerical Huwe Applied Mathematics Letters
Analysis 126, 107838
13 2022 04
10.1016/j.aml.2021.107838
2 HRUAME BE 2= 2 FE &4 2= M2 BXAQI 2el-2F (Conservative Allen—Cahn,
CAC) Z&EAIZ HOtstCh MotEl CAC HHAIE 248 X BE S42 I UL 86 T£= 21
Mot HE e =280 2 22 2= Ediel CAC gd¥AlneE TrE), MotdE 22 B2 =20
olgt 28 92 A ASIGHD CIHHIOIA MOIS2 BEs S402 2A=C0 UetA, 24 | S8 &
=S B A4 S8 Z2)H¢s US| fst 7 4 SdHACR 2#2E = Ul 22X BE S
8 ZSHUA HMCE CAC HEHAO 5t =52 &0I5t)| ol HA HAEE SHotACH
An explicit adaptive finite difference method for
) the Cahn-Hilliard equation
A Numerical | 1= | Journal of Nonlinear Science
Analysis 32, 80
2022 09
14 10.1007/s00332-022-09844-3
2 HIANNE A2 U2 EYote 2H-E2I0t=(CH) YHAN Uist 9AE HSE |8 2 Y
(FDM)2 HMICHEILICH. CH YEAI2 =286 HH | 88 ¢ Mz W&y 22 UYst 20 s 221
H2 DHHGD AMEHOIESE O 382z MEDJUSULIL. =XIE22 CH HEHAZS Wzl &2H
O=2 oiZol)l foH FOMYt AlZE BSE narrow—-band FSE2 AMESELIC E38 2ANQ R, R2&
oL %22 |]et A2E ez A4E 2AHHOIA MOISS EEotE narrow-band €S2 &2
ot narrow-band FH0 et =X MAHS HZASLICH M= £=X MAs O 2sF HAIM(ADE) 2
HE Jlttez LI =X JIgE BEEHCz eI fld, Rcle 2 A2t Bt= B =0 2 23
2delEsE HESLICH CH 2EAN CHoll HotE H8E FOM2 =8t ds2 2d3SolJ)| ol 2x& &
3XE =X 82 MHAIGHD OIS g =X 28w Hl st
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Parabolic equations with unbounded lower—order
coefficients in Sobolev spaces with mixed norms

Partial
MerALE &t D|ffe1ent|a Myas=g2 | Journal of Evolution Equations
Equations 22, 9
2022 03

10.1007/500028-022-00761-2

SplE B
St
o

Sd8 HFAY L {p,ql-diZ Jtsds SYEUL. A=
Bl S Xt g I

J g Z2Hd B2t0 =Lt £3561, MX &0l
EA KBt = A2 OtgLIt. fele =428 THUA Cel2det &2 =8+ A
25 AFSLIC Rel= L SEHQ M ISHE ASdZ 320 et e 2UE

LICt.

Benchmark problems for the numerical schemes
of the phase-field equations

Mt ALE 5 Numeriqal Ho=o
Analysis Discrete Dynamics in Nature and Society
2022, 1-10
2022 01

10.1155/2022/2751592

2 HAF0A=E MENE 2HAS XA - s X0t SHE MAIELCH AE& X
£ )| /ol oM M8 UFH BAS £8s S el X 2HAQ HAsty dEs 20|
ol= OoiE ®IXI0t3 ArZELICH FHMER o2 HMetE #X0t3
(Allen-Cahn, AC) & 2+-8& H

Ch. 1 X3 & 2XH& HA AEE S0

An unconditionally stable splitting method for the
Allen—-Cahn equation with logarithmic free energy

Numerical o
A A Analysis NE2=Z | Journal of Engineering Mathematics
132(1), 18
2022 01

10.1007/s10665-021-10203-6

UBNOoZ ABEE (JatAl ZEAR( 2olNo2 O o0 U= 21 N8 WS JA gel-F
(Allen-Cahn, AC) SEAIO| ol 221 orE=ol geig HMAGLCL 21 X ol S04 meo
20 ZEHSS OLF AC SHAN ol 22 POl Hak wEe Jerst)| OEsLICH ol oS
S 2250 9ok 01" IUME 21 KUK oHFs &2 =6 ZAstE ZHSS ARgSU
Ch. 2 d70Ad= ¢Es &2 FIOotHU 21 HUXNE Estolk 210 Ak 22 2HE ALE0tH
20 EESS 2= AC YIAS ELCG 21 IR HLX ZHSS Tasts SFAS 22w A5
Ol 7, Ue SN UEHAS S8 (T YWS M0 2NN BUC. 2 LA HE Fols @
Delze 2xA EFOID KotE wee 2x2 FMLICH of2f M MHES Sof MotE gwol
852 sl
S 58
=N 30
z ZoipsRy 4 EleE 17
Mo NS 81
Al 169
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@ Felthsrd evhs hEAHY $54

<% 2-5> B7F th 71xH2020.9.1.-2023.2.28.) W Tt St=th3] x4

st )t S @I Al
%l (S AH/BEAL | ZO{OIEHRAIN HY (25, st=g LHAXN MANUE
HEALSE) TAH)
Numerical simulation of the pattern formation in
reaction—diffusion equations on time—-stepped
1 MetAlE & TAH moving curved surfaces
SMB 2021 Annual Meeting
2021.06. VIRTUAL
A sobolev space theory for SPDEs with
space—time nonlocal operotors
2 MEAIS E =5 Bernoulli-IMS 10th World Congress in Probability
and Statistics
2021.07. stal=
A maximal Lp-regularity theory to initial value
problems with time measurable nonlocal
3 MEFAFE B = operators generated by additive processes
Bernoulli-IMS 10th World Congress in Probability
and Statistics
2021.07. tistal=
Sobolev and trace embeddings via mollifications
_ _ Harmonic Analysis, Stochastics and PDEs in
4 MBHAIS & EAH
Honour of the 80th Birthday of Nicolai Krylov
2022.06. &=
Light-weight Frequency Information Aware Neural
Network Architecture for Voice Spoofing Detection
5 &AL EAH ICPR 2022 26TH International Conference on
Pattern Recognition
2022.08. o1&
Noun-MWP: Math Word Problems Meet Noun
Answers
6 SAF EAH The 29th International Conference on
Computational Linguistics
2022.10. Ohstal=
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Rotationally  Invariant Zero Mean  Curvature
Surfaces in the three—dimensional light cone
space

7 SEA}
8 =N,
9 MO ALS &
10 EION;
1 SEINE-1
12 SEINE-1
13 | detAsg
14 A AL

__'_)_l:
N The 3rd Conference on Surfaces, Analysis, and
Numerics
2023.02. tigtal=
Estimating unconfirmed infected population with
= SUC model
20203 Csts3 HIIE3 & IISHAY TS
2020.10. Chstal=
On the space-time non-local equations:
N Probabilistic approach
- 2020 CH8t43t5 BIIE5 Y JISALES
2020.10. Chstal=
Mathematical modeling and numerical simulation
for mitigating COVID-19 by monetary
-5 compensation
20203 Csts3 HIIE3 & IISHAY TS
2020.10. Chstal=
On Completely Decomposable Defining
Ey= Equations of Points in General Position in Pn
v 20208 OEt4estsl HIIE3 2 ISR ¢ES
2020.10. Chstal=
Properties of solution to super-linear stochastic
partial differential equation driven by multiplicative
PN space-time white noise with the random
- fractional Laplacian
20204 CHst=stg HI|IE3 Y JIISHRLEHT|
2020.10. Ghsetal=
An unconditionally stable positivity—preserving
numerical method of one—dimensional
EAH Fisher—Kolmogorov—Petrovsky—Piskunov eguation
2021 KSIAM Annual Meeting
2021.12. Oistal=
Numerical simulation for a parabolic sine—Gordon
PN equation using unconditionally stable method

2021 KSIAM Annual Meeting

2021.12. Gstel=
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15 MBHAIS & ZIAH 2021 KSIAM Annual Meeting
2021.12. CHet8l=
Kernel estimate and Lp theory for the heat
= equation on conic domains
16 A TE (20024 OlEt4ets B U E3
2022.04. CHetel=
Asian option pricing under Merton’s jump
17 Bt Al o diffusion m_odel . _ ] ]
20229 & Sd st HI|ES Y st=03l
2022.06. CHetol=
A AL 58
gEAL 30
S AUSIAM HNELREE 17
A BrALS & 81
Al 169
1. S e AR BA ol FA EWAA kg sk Ao siE P4l i@ WAH
A FE FA AAE AANSE ATE AP AdsE dwe AASAPEd O
Laplace-Beltrami 14Fz}o] o]4ts) 7oz FAAAT Abd FX12& o o A 4 2L F7}
st mull BdE AFE) A8 R kA $A A4S $Psn de ATARE FAHA 2021
T ESI A A “AIZF GA olF FHEANA HES-FAF HA A mY P g X AlEHo]

A7 FAZ EESAT

2. et =33 A2 Bernoulli-IMS 10th World Congress in Probability and Statisticsoll A A] 7F=}
Xt dis) vl 2F AAE Zhe WAy stEZ #elE B dis prt 2RY 2 A 99 Lp -o]
o tia] Wt B ol Al AlFIE WA o] zo o3 fRE= FEF HrE WA
T3 OET f, g3 A-Z A5 7Skl o] WAA Y AVt A Hd FRAAS FHE AT
3. Aqut=a g Ao Bernoulli-IMS 10th World Congress in Probability and Statisticsoll A T5l41
Agkel] olaf AAdHE AZE SAH Jhed BEZE ALAE AFERE 2713 EAA g Ho Lp-A A ol
ol disl) IS 2718 FAlo tig Lp-ail2d 7FesAdEs AASta o] 27|#EAV 1Rl =
T A1 EFAH] FEZH ZEA 20 o AHE o 2R HAA FHA o5& dete A B
ATt

4 AjukAL =3tz g Ao Harmonic Analysis, Stochastics and PDEs in Honour of the 80th Birthday
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Abgste] o2l 3 o] Lp-&3tellA Sobolev ® 52 Iud el thal Wxeqth E2E TRE 53
3 Ao T4, Sobolev/E# ol 2~ IW[E ] o B B EAE s LT

AR L 2022 A=A 7= ICPR 2022 26TH International Conference on Pattern
Recognitionofl A Ho]x ~3F3 &2 E 9% Light-weight F3¢ AR A2 AFAAE ol7|dl A5 A
Ast7] $18) F 7FA Al2=® DDWS (Double Depthwise Separable) 7 &4 3} max feature map (MFM)
= A}&3}= BC-ResNet o}7] €13 (BC-ResMax)S A ¢l ch.

T

57 /208
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A&slA Agste Ao AxAY Aoz Bt} SUC RdE o83t 3 AE#H)AS 1dqsta, =

219 FA7MA A8 5= At mE By a5 ARt
11. AE A 2020 et Ar)E3E] 9 7S AFEREI] 4 On Completely
Decomposable Defining Equations of Points in General Position in Pn& X 2E AAdoA @®3H T
Z2~E 3o A Tregers resultol] it AFSHA THES AMEE Aol A A AISHA T

12. AubEdag e 2020 tHekrsts] A71F3] B bSATERIANA FoIX FGEREHA
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D> Shape transformation using the modified Allen-Cahn equation. n

, Appl. Math. Lett. (2020)

D> The Susceptible-Unidentified infected-Confirmed (SUC) epidemic model for estimating unidentified
infected population for COVID-19. , Chaos Solitons Fractals
(2020)

D> Periodic travelling wave solutions for a reaction-diffusion system on landscape fitted domains.

, Chaos Solitons Fractals (2020)
D> Pattern formation in reaction-diffusion systems on evolving surfaces. ,
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, Comput. Math. Appl. (2020)
Boundary behavior and interior Holder regularity of the solution to nonlinear stochastic partial

differential equation driven by space-time white noise. J. Differ.
Equ. (2020)

Delay analysis in the discrete-time multi-server queue with batch arrivals of packets having
deterministic length. . (2020)

A phase-field model and its efficient numerical method for two-phase flows on arbitrarily curved
surfaces in 3D space. , Comput. Meth. Appl. Mech. Eng. (2020)

Modeling and simulation of droplet evaporation using a modified Cahn-Hilliard equation.
, Appl. Math. Comput. (2021)
An improved scalar auxiliary variable (SAV) approach for the phase-field surfactant model.
, Appl. Math. Model. (2021)
A regularity theory for stochastic partial differential equations driven by multiplicative space-time
white noise with the random fractional Laplacians. . Equ.-Anal.
Comput. (2021)
A regularity theory for stochastic partial differential equations with a super-linear diffusion
coefficient and a spatially homogeneous colored noise.
. Their Appl. (2021)
An L-q(L-p)-theory for diffusion equations with space-time nonlocal operators. ,
Equ. (2021)
A weighted sobolev space theory for the diffusion-wave equations with time-fractional derivatives
on c'1 domains. . Contin. Dyn. Syst. (2021)
Parabolic equations with unbounded lower-order coefficients in Sobolev spaces with mixed norms.
. Equ. (2022)
Computation of powered option prices under a general model for underlying asset dynamics.
1. Math. (2022)
Weighted 3D volume reconstruction from series of slice data using a modified Allen-Cahn equation.
, Pattern Recognit. (2022)
Motion by mean curvature with constraints using a modified Allen-Cahn equation. ,

. Comput. (2022)
Trace theorem and non-zero boundary value problem for parabolic equations in weighted Sobolev
spaces. Equ.-Anal. Comput. (2022)
A conservative Allen-Cahn equation with a curvature-dependent Lagrange multiplier. ,
Appl. Math. Lett. (2022)
Simple and efficient volume merging method for triply periodic minimal structures.
, Comput. Phys. Commun. (2021)

An unconditionally stable scheme for the Allen-Cahn equation with high-order polynomial free
energy. ,
, Commun. Nonlinear Sci. Numer. Simul.

(202D
A variant of stabilized-scalar auxiliary variable (S-SAV) approach for a modified phase-field
surfactant model. , Comput. Phys. Commun. (2021)
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2 20219 9¥€R-H 2022d 8€7tA] F 1799 =&< SCIE Adol| &33tAtt. kAL 71 ¢
3 A 2021 JCR 7]F Eopd ¢ MEE 0.926% #d<l Chaos, Solitons & Fractalsell A #L=2
AT =& “Robust  optimal  parameter estimation for the  Susceptible-Unidentified
infected-Confirmed model” o]t} BFALE Chaos, Solitons & Fractalsoll FAxZ =& “Robust
and accurate construction of the local volatility surface using the Black-Scholes equation” < A A3}
o} T3 wet FFEOE HolH A YW AFSl, HolHAE EFste HHd tid
“Classification of ternary data using the ternary Allen-Cahn system for small data sets” & &%
o F AXAIE S uSATE Fougl EAS 9
9l ZAA FFATFe AF}E, 2021 JCR 71% Impact Factor (IF) 8.518, #opH A¢] W& 8.633%<]
$4 #4d<l “Pattern Recognition” o] =& “A robust and efficient fingerprint image restoration
method based on a phase-field model” & AAstt. WAL= L,

vhalele] FE AT Ax=E, 2021 JCR 7|= [F 6.772, Eofd ¢ WES
5.072%2] -4 A<  “International Journal of Mechanical Sciences” o] =& “An explicit
conservative Saul’ yev scheme for the Cahn-Hilliard equation” & AlA3AT. FA 2 AFA# &
o= 2
- =&AE: Robust and accurate construction of the local volatility surface using the Black-Scholes
equation (202109)
- Ag@™. CHAOS SOLITONS & FRACTALS (2021 JCR 7]= IF 9.922, Eo¥ A9 &g 0.926%)
- DOI: 10.1016/j.chaos.2021.111116
- UYl&: In this study, we develop a numerical method for the robust and accurate construction of

Rl oL
4> 32 fE xR
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a local volatility (LV) surface using the generalized Black-Scholes (BS) equation from the given
option price data. The BS equation is a partial differential equation and has been used to model
financial option pricing. Constant volatility was used in the classical BS model. However, it is well
known that the constant volatility BS model is practically unsuitable because real financial market
data demonstrate non-constant volatility behavior. The LV function is dependent on the asset
prices and time. One of the difficulties in reconstructing an unknown LV surface is uniqueness.
We extend a previous study of reconstructing time-dependent volatility, which is unique, to time-
and space-dependent volatility surfaces. We propose an algorithm comprising four steps: the first
step is estimating constant implied volatility; the second step is finding the influential region using
the probability density function of a log-normal distribution; the third step is calculating the
time-dependent volatility function; and the final step is reconstructing the LV surface. We use a
finite difference method to numerically solve the BS model and a nonlinear fitting function to
compute the LV surface. We perform computational experiments using synthetic and real market
data. The numerical results demonstrate the robust and accurate construction of an unknown LV
surface using the proposed method.

- =&AE: A conservative and stable explicit finite difference scheme for the diffusion equation
(202111)

- A'@9: Journal of Computational Science (2021 JCR 7] IF 3.817, QD

- DOI: 10.1016/j.jocs.2021.101491

- Y& In this study, we present a conservative and stable explicit finite difference scheme for
the heat equation. We use Saul’ yev-type finite difference scheme and propose a conservative
weighted correction step to make the scheme conservative. We can practically use about 100
times larger time step than the fully Euler-type explicit scheme. Computational results demonstrate
that the proposed scheme has stable and good conservative properties.

- =EAE: Robust optimal parameter estimation for the Susceptible-Unidentified infected-
Confirmed model (202112)

- A'@™: CHAOS SOLITONS & FRACTALS (2021 JCR 71& IF 9.922, o2 ¢ WME-S 0.926%)
- DOI: 10.1016/j.chaos.2021.111556

- U&: In this study, we consider a robust optimal parameter estimation method for the
Susceptible-Unidentified infected-Confirmed (SUC) epidemic dynamics model. One of the problems
in determining parameter values associated with epidemic mathematical models is that the optimal
parameter values are very sensitive to the initial guess of parameter values. To resolve this
problem, we fix the value of one parameter and solve an optimization problem of finding the
other parameter values which best fit the confirmed population. The fixed parameter value can be
obtained using data from epidemiological surveillance systems. To demonstrate the robustness and
accuracy of the proposed method, we perform various numerical experiments with synthetic and
real-world data from South Korea, the United States of America, India, and Brazil. The
computational results confirm the potential practical application of the proposed method.

- =&A5: An explicit conservative Saul’ yev scheme for the Cahn-Hilliard equation (202203)
- A'@9: INTERNATIONAL JOURNAL OF MECHANICAL SCIENCES
(2021 JCR 71 IF 6.772, &oFd 49 WEE 5.072%)
- DOI: 10.1016/j.ijmecsci.2021.106985
- W& We present an explicit conservative Saul’ yev finite difference scheme for the
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Cahn-Hilliard (CH) equation, which models a phase separation phenomenon in binary alloys. The
CH equation has been successfully used in various scientific and practical applications. A variety
of numerical algorithms were developed to efficiently calculate the CH equation. Because of the
highly nonlinear term and the biharmonic operator, numerical methods were mostly implicit
schemes. Although a fully explicit scheme is very simple, the time-step restriction is very stringent
and the stable time step size is not practicable in high-dimensional spaces. To overcome this
severe time-step restriction and retain the simplicity of the explicit method for the CH model, we
develop an explicit conservative numerical method based on the Saul’ yev method. The proposed
scheme has four main merits: () the phase-field variable can be directly updated without iterative
algorithms; (i) the numerical solution remains stable even if relatively larger time steps are used;
(iii) the mass conservation of the CH equation can be satisfied; and (iv) the simulations in complex
domains are easy to implement. The computational experiments confirm the superior performance
of the proposed algorithm.

- =&A5: A robust and efficient fingerprint image restoration method based on a phase-field
model (202203)

- A'd4: Pattern Recognition (2021 JCR 7] IF 8.518, £obd ¢ W E & 8.633%)

- DOI: 10.1016/j.patcog.2021.108405

- Wy&: In this study, we present a robust and efficient fingerprint image restoration algorithm
using the nonlocal Cahn-Hilliard (CH) equation, which was proposed for modeling the microphase
separation of diblock copolymers. We take a small local region embedding the damaged domain
and solve the nonlocal CH equation to restore the fingerprint image. A Gauss-Seidel type iterative
method, which is efficient and simple to implement, is used. The proposed method has the
advantage in that the pixel values in the damaged fingerprint domain can be obtained using the
image information from the outside of the damaged fingerprint region. Fingerprint restoration
based on adjacent pixel information can ensure the accuracy of the fingerprint information with a
low computational cost. Computational experiments demonstrated the superior performance of the
proposed fingerprint restoration algorithm.

- =8AE: Three-dimensional volume reconstruction from multi-slice data using a shape
transformation (202205)
- A'd4: COMPUTERS & MATHEMATICS WITH APPLICATIONS

(2021 JCR 7]& [F 3.218, ¥oFd 49 HEE 9.363%)
- DOI: 10.1016/j.camwa.2022.03.018
- W& We present a computational method for the 3D volume reconstruction from cross-sectional
data. The proposed method is based on the Allen-Cahn (AC) equation with a source term. The
source term is related to shape transformation from a source object to a target object. Using the
operator splitting method, the governing equation is solved by splitting it into three steps. The
numerical solution is obtained explicitly using the Euler’s methods and the separation of variables.
To reconstruct the 3D object from two slice data, we set one slice as the target data and the
other data as the initial data. We solve the governing equation and stack intermediate solutions
based on the relative fraction of the symmetric difference of two regions occupied by the target
and source data. To demonstrate that the proposed method can reconstruct a 3D model through
extracted intermediate slice data during shape transformation, we perform several computational
tests. Furthermore, the proposed method is applied to a 3D volume reconstruction from multi-slice
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data of human vertebra.

- =EA5: Motion by mean curvature with constraints using a modified Allen-Cahn equation
(202206)

- Ad9: Journal of Scientific Computing (2021 JCR 7]= IF 2.843, Q1)

- DOI: 10.1007/s10915-022-01862-3

-] & In this article, we present a simple and accurate computational scheme for motion by mean
curvature with constraints using a modified Allen-Cahn (AC) equation. The modified AC equation
contains a nonlinear source term which enforces the constraints such as volume and average
mean curvature. We use a linear convex splitting-type method with Fourier spectral method to
numerically solve the modified AC equation. We perform several characteristic computational tests
to demonstrate the efficiency and accuracy of the proposed method. The computational results
confirm the robust and high performance of the proposed algorithm.

o St=di3d) ¥

A 2 aSAdTFEHe] AdE won AFPdd AAE T TEdidoA 23] dxstAh
S A 7FE 2 A48 8139l Korean Society for Industrial and Applied Mathematicse] 2] 543}
oA #E FoF g, Ad7Y E digdAES ﬂ%”oi 803t wx 9 HEFS sttt Korean
Society for Mathematical Biology= FElA & wokllA fFe TUss 2, B2 AFAE oA g
As 2dE #d A7 2345 YEUH olF T AXAFUAE L HEGFS A3 7 AU,

A Aol MEAIZE FAHste ol ==0] HAAn.

B

Introduction to a nonlinear curve-fitting solver function in MATLAB: Isqcurvefit

A =
- 8}3]9: 2022 KSIAM Spring Conference (Z4))
- $F3#7]3: Korean Society for Industrial and Applied Mathematics
- 713k 2022.5.27.-2022.5.29

- Y& We introduce a MATLAB function, Isqcurvefit, for solving nonlinear curve-fitting or data
fitting problems in least-squares sense. It is based on the trust-region method and interior
reflective method which are important numerical method in solving nonlinear programming. The
least-squares fitting is a mathematical algorithm for finding the best-fitting curve to a given set of
points by minimizing the sum of the squares of the residuals of the points from the curve. It is
helpful to obtain best solution for unknown parameters from given data and mathematical models.
Therefore, we first cover the syntax of Isqcurvefit and related definitions. In addition, we practice
through simple examples using the mathematical model and confirmed data for COVID-19.

- A& Computational model of a cytokine shield formation of senescent tumor cells

- &3] v: 2022 KSMB spring conference (=u})

- 3713 Korean Society for Mathematical Biology

- 713k 2022.6.24.-2022.6.26

- W& In this talk, we present a mathematical model and computational simulation of a cytokine
shield formation of senescent cells. Recently, there was a study on the mechanism of a cytokine
shield that is a chemical barrier protecting cancer cells from attack by immune cells. A high
concentration of C-X-C motif chemokine ligand 12 (CXCL12) from senescent tumor cells prevents
infiltration of immune cells (called CD8+ T cells), and colony stimulating factor 1 (CSF1) changes
monocyte differentiation into M2 macrophages, which prevents CD8+ T cell activation. We
mathematically model the chemical mechanism and perform in silico experiments.
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90214 MTH614 | Numerical Analysis (% 7}) a
. = MTH723 | Stochastic Process I (%7 B
18171 MTH737 | Theory of Partial Differential Equations II (¥ 7)

MTH812 | Research in Applied Mathematics II (¥ 7)
MTH507 | Complex Analysis (%§7})

MTH618 | Numerical Partial Differential Equation (%§7})
2021 MTH632 | Algebraic Number Theory I (¥7)

23}7] MTH731 | Theory of Partial Differential Equations I (§7)
MTHS803 | Research in Analysis I (3 7})

MTH811 | Research in Applied Mathematics I (% 7})
MTH501 | Algebra 1 (§7})

20224 MTH505 | Probability 1 (§7})

L8] MTH604 | Functional Analysis I (7)) B
o MTH777 | Mathematical Methods in Al (37}

MTH787 | Computational Fluid Dynamics (g7

MTH507 | Complex Analysis (%5 7)

MTH601 | Algebra 11 (87

20224 MTH614 | Numerical Analysis (347

23}7) MTH701 | Representation Theory of Groups (%7}
MTH731 | Theory of Partial Differential Equations I (g 7})
MTH777 | Mathematical Methods in Al (37}

> Shape transformation using the modified Allen-Cahn equation. ,
, Applied Mathematics
Letters, Vol. 107, 106487, 2020.

> Modeling and simulation of droplet evaporation using a modified Cahn-Hilliard equation,
, Applied Mathematics and
Computation, Vol. 390, 125591, 2021.

> Motion by mean curvature with constraints using a modified Allen-Cahn equation, ,

, Journal of Scientific Computing, 2022.

> A conservative Allen-Cahn equation with a curvature-dependent Lagrange muiltiplier. Soobin
Kwak, Junxiang Yang, Junseok Kim, Applied Mathematics Letters, Vol. 126, 107838, 2022.

> An unconditionally stable scheme for the Allen-Cahn equation with high-order polynomial free

energy ,
, Communications in Nonlinear Science
and Numerical Simulation, Vol. 95, 105658, 2021.

D> A variant of stabilized-scalar auxiliary variable (S-SAV) approach for a modified phase-field
surfactant model , Computer Physics Communications, Vol. 261,
107825, 2021
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o DEAYYSo) NS A AT ARES @Y Boko) a9 o7 Ao wEIFo =R ZA D
=8e gAY 95t 9 o3 B FdE F2Acz =l

2 m= A E3H3(Society for Mathematical Biology, SMB) 2021 Annual Meeting (2021.6.13.
-2021.6.17)°14 =& ‘Numerical simulation of the pattern formation in reaction-diffusion equations o
n time-stepped moving curved surfaces’ & W E3tATH FEthI oA 5T =FE YL L Hojd

A

WE U Qgol SMB EaE 48 SIS

& Bernoulli-IMS 10th World Congress in Probab §
ility and Statistics (2021.7.19.-2021.7.23)°l A sle] <A R atical

Biology

Certificate of Award

v
SMB
Methods for B ical Modeling
=

maximal Lp-regularity theory to initial value problems wi

th time measurable nonlocal operators generated by addi s

tive processes’ & W33

+ Bernoulli-IMS 10th World Congress in Probab : Yoy (=- ' [Drusssios
ility and Statistics (2021.7.19.-2021.7.23.)91 Z4Jsle] ‘A
sobolev space theory for SPDEs with space-time nonlocal operotors’ & 23}t

o YA a7 FUA FEA 2H AWUYE T dFAA Y FAF JFE AFEr] sl
=3 o2 gkl Sl FAF g2 Ay g 27200
[20201126 : 4~&t3}A vl U] Introducing applied geometry

1 9A 2020 11€ 269 (&) 20:00-21:00

2. AA}

3. A& : Introducing applied geometry
(20210205 : Colloquium] Data-Driven Methods for Artist-Directed Fluid Simulations

1. €A 220218 2€ 5 (&) 13:00-14:30

2. AA}

3. A& : Data-Driven Methods for Artist-Directed Fluid Simulations

[20210719 : <383Avly] Mixing Schemes for Fixed-Point Problems with Application to
Self-Consistent Calculations of Electronic Structures

1 9gA = 20219 7€ 19¢ (&) 14:00

2. AA}

3. A& : Mixing Schemes for Fixed-Point Problems with Application to Self-Consistent

Calculations of Electronic Structures

(20210917 : Colloquium] ¥ =419 WEo|A H|EEHE 7FFE o|4ts}ol Os}lo
1. €4 : 2021 09€ 17¢ () 15:30-16:30

2. AA}

3AE WA FA WA HREHE TR ol4ksle] tisto

[20220415 : Colloquium] Allocation of risk capital: proportional allocations revisited
1. A = 20229 04€ 15¢ (&) 15:30-16:30

2. AA}
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3. A& . Allocation of risk capital: proportional allocations revisited
[20220527 : Colloquium] Arithmetic of character variety of reductive groups

1. €A 2022 059 27¢ () 15:30-16:30
2. AA}
3. Al & : Newton-Okounkov bodies in algebraic geometry

o B{7F O 71 Wl Fo dstdA S e sAtete] thEF FFAT A P2E

> Weighted 3D volume reconstruction from series of slice data using a modified Allen-Cahn
equation, , Pattern Recognition, Vol. 132, 108914,

2022

D> The Susceptible-Unidentified infected-Confirmed (SUC) epidemic model for estimating

unidentified infected population for COVID-19, , Chaos,
Solitons & Fractals, Vol. 139, 110090, 2020.

> Motion by mean curvature with constraints using a modified Allen-Cahn equation,

Journal of Scientific Computing, 2022.

1

299

D> A conservative Allen-Cahn equation with a curvature-dependent Lagrange muiltiplier.
, Applied Mathematics Letters, Vol. 126, 107838, 2022.

> Simple and efficient volume merging method for triply periodic minimal structures, ,
Computer Physics

1

Communications, Vol. 264, 107956, 2021.
> An unconditionally stable scheme for the Allen-Cahn equation with high-order polynomial free

energy
, Communications in Nonlinear Science
and Numerical Simulation, Vol. 95, 105658, 2021.
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Benchmark Problems for
the Numerical
. . 202103-
1 Discretization of the
- i 202112
Cahn—Hilliard Eqguation
with a Source Term
A conservative and
5 stable explicit finite 202103-
difference scheme for 202112
the diffusion equation
Fast and Efficient
Numerical Finite
) 202103-
3 Difference Method for
. 202112
Multiphase Image
Segmentation
Numerical simulations of
the dynamics of
. ) 202009-
4 axisymmetric compound
L ) 202109
liguid threads with a
phase—field mode
Explicit Hybrid Numerica
Method for the
202009-
5 Allen—-Cahn Type
) 202103
Equations on Curved
Surfaces
Simple and efficient
5 volume merging method 202009-
for triply periodic 202104
| | minimal structures
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10

11

12

An unconditionally
stable scheme for the

) 202009-
Allen—-Cahn equation
. ) 202103
with high—order
polynomial free energy
A Simple Benchmark
Problem for the
) 202009-
Numerical Methods of
- 202104
the Cahn-—Hilliard
Equation
An Explicit Adaptive
Finite Difference Method 220301-
for the Cahn—Hilliard 220825
Equation
Weighted 3D volume
reconstruction from
) . 220101~
series of slice data
) o 220718
using a modified
Allen—-Cahn equation
Phase—field
computations of
) o 220301~
anisotropic ice crystal
) 220823
growth on a spherical
surface
Motion by Mean
Curvature with
. . 211001-
Constraints Using a
220505

Modified Allen—Cahn
Equation
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13

14

15

16

17

18

19

Numerical Study of an
Indicator Function for
Front—-Tracking Methods

220301-220704

Reconstructing the
Local Volatility Surface
from Market Option
Prices

211230-220720

Classification of ternary

data using the ternary

Allen-Cahn system for
small datasets

220101-220801

Numerical simulation of

the coffee-ring effect

inside containers with
time—dependent
evaporation rate

220101-220607

Finite volume scheme
for the lattice Boltzmann
method on curved
surfaces in 3D

210901-220429

A conservative
Allen-Cahn equation
with a
curvature—dependent
Lagrange multiplier

210301-211102

An explicit conservative
Saul'yev scheme for the
Cahn-Hilliard equation

210301-211113

82 /208




(A¥]
f dEdy SAFTEAT A A I FA AFAYY FA FFATE B3I

FoAwgrt w9 FedTAet dsts Aol dhAE FAE 718 E ATsta, A53e=
ATl 719 F UAEH AEs AT 22 573 SCE =& 73 AAZH. o= et
Ay S0l & 3 dEgo] @ ZolH, =4

[(244]

2 < FF w9} A 2021 9¥€HE 20229 8E71A

oA FEATFE P} AFJEZ, International Journal of Mechanical Sciences Adoll =& “An

explicit conservative Saul’ yev scheme for the Cahn-Hilliard equation’ & &33lgth AAEL -3

o] =(CH) W4 o) g HAZola HEZQ Saul’ yev WHS AME3 #3F AEHES AAIFT CH
A

WAL Bl AT ol ¥ A4 Bd @42 md9d. CH H4Ae 94 el aaud
of ohJeh, ThFE HeHolw AEH SEo| AFHE) of E=RAAE AL UF 1A ATS

538t CH 2o gt 9A A e deds FAST
9 ol gkALe} sHA] 2021d 9€FE 2022d 8¥7}
A FA FFATE Ay} AAEZ, Applied Mathematics Letters Adoll =& “A conservative Allen
-Cahn equation with a curvature-dependent Lagrange multiplier’ € £33l th B AFoAE= Q2L
HEZQ AA-ZHCAC) WAL Atath Agkd CAC WAL & o|&A 28T 52 AHE3
o 71E9 Fx BEFHQ CAC WA 2 W3 e 723 Ay 3 HF FE 9% &5
zt g AYE HALE ste 9shs 7HA L Yk

3 < F g9t A 2021 9€RE 20223@ 8E71A
A FFATFE P Z74EZ, Journal of Computational Science A'dell =& “A conservative and
stable explicit finite difference scheme for the diffusion equation’ < Z®3J{t}. ©] ATFAA, AAE
2 4 A gig Bdoln kg A HAA f3 AEH S AASTT. AAELS Saul'yev-type
g AHEH S AREStal HEAR] VA BA GAE AQMgoh AARE HES S, 2EFHoE HAH
frek AEHET oF 1008] o 2 AlZkel tig HA S AFEE 5 QT

a3 2 gkALe} gHA] 2021d 9€FE 2022d 8¥7}
A FA FEATE PG AFHEZ, Journal of Scientific Computing #'dell =& “Motion by Mean
Curvature with Constraints Using a Modified Allen-Cahn Equation’ & Z%3}th o] =EdAE= HF
gk rsta Hekgk A0 HHES Xil*lfiﬁ}. TAE d9- ﬂ(AC) gk

o

< F vhAle} g 20213 9¥EE 20223 8¥E7MA =A|
TATE YA AHAEE, AP Advandes Aol =+ “Classification of ternary data using the

ternary Allen-Cahn system for small datasets’ < %31t £ AFoA= £HE A Mo ¢4A -t

(tAC) WA o2 ThE tAC A2’ AREste Al E/9] dlolHAdS &/t WHES AAZH A

g 22 Fojzl dHlolHe e 3 JHgRAl £FAE fAste FAHAE IS Zhe tAC Aot

tAC Al2="l& s dsty] 98] d4ba B8 HEs A& = 0 &

28 37 BA, i A4 EF, AXE 9E #HA, A9 ZH2E 9 2z HolE MEE % AT

AALH ZE BRI v H2EE T3

9 2 F3 A9} Al 2021d 99 RE 20223 847}

=AF7E 233 AAE=Z, Discrete Dynamics in Nature and Society Agdo] =&
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“Benchmark Problems for the Numerical Schemes of the Phase-Field Equations’ < &%3th.
o] AFolA, AAEL A WAAY FX W g WX vt FAE AAST AAEZ x| vk
.‘_,‘:':xﬂ.é 7‘<1-7] H?"H ;q;q.‘:o n%;(—] A8 oFA A HMO FPsict 1 —_f“, aokzc-}/\ o B
7het A& WA uta AR et ol 9 Augg el A 9 &

$e > &
of gtk AAEL FHA AU ML B, £ HAES T
@ T 55 g} T f

W A 2020 9L FE 2021 2€7MA] =A F
FATE AYPFP AANEZ, Discrete Dynamics in Nature and Society A'@o] +=F ‘A Simple
Benchmark Problem for the Numerical Methods of the Cahn-Hilliard Equation’ & &%slch -2
ot WA o FXA Wl thek wlg g WX vta FAE AASEAL o] wAl T} 7|2 e
2 IZAR s nEEidn. 2ot Ao s S e] Wi utAE fls] AlRtel wis] 4%
Runge-Kutta & AR&3tal F3tol] theh vl A4tAbe] tisiAx = FGAHES AHEsE T
- 7 < FF
9] W 34 2020 9€RE 2020 11¥7HR] A
FTFATE I A7E=Z, Communications in Nonlinear Science and Numerical Simulation (2019 JCR|
71F IF 4.12, Eofd 449 MES 1.149%, Q1) Addl =& ‘An unconditionally stable scheme for the
Allen-Cahn equation with high-order polynomial free energy’ & Z%3Qth 43 o449 a9 thd
A AU AE Zte G- A g F2AE AR £ HHS AT AbE el
A, 22 A4kak B2 W 27 IS ASgith WA ¥4 double well potential termS H3IF W
HE AMR3Y A3t EWAAS AW I-UEE Y ) agE BHES AESte s Ast o
3 = 5= e, , 281 ne
A 2020 9¥RE 2021d 297K IA| FFATE IPSE AHEE, 2021d 3€ COMPUTER|
PHYSICS COMMUNICATIONS (2019 JCR 7] IF 3.627, o2 A9 WE-& 5455%, Q) Add =
‘Simple and efficient volume merging method for triply periodic minimal structures’ & giﬂrﬁ}ﬁ’aﬁ}.
o] =&dAE s F7 F4 ﬁ'{i(TMPS)Oﬂ ﬂ1§} rebsta a&AQ AA ¥ WHS A(ET o
e F AR Uds g ded AA, 235 Zdd A32dA 99 AT 77 54 72 g 3
& daglFolth. 4, TMPSe] 54 L RISste s AAEY B3 AAAE HHslet= Aot 4=
A -ZF Fefo] WA Aol AtEnt Atd FAWHE CPU A4Et E v o wm=EA 438 + 3
GPU 7}&9] o4tz ARRI W& (Discrete cosine transform, DCT) F& o) 313 wh2lo 2 8=
] , < I
w9 A 2020 9 FHE 2020 11€7HA] =4 FH5ATE YT AHE
2, East Asian Journal on Applied Mathematics (IF 1.85, Q1) A'd¢l =& ‘Numerical investigation to
the effect of initial guess for phase-field models’ & &®3IY ). ©] =EoA = AW EA gt 4
0 2ol #d 2r1zde] TAS =3tk AAWNAN FRH fPow A% HIZE HE
A5 AA AR dAEA ge FAE A fa 2rids FA857] Sl EF A U, o]
n| A 2718} Foll tsf =93t
@ < F3 g9 A 20209 9€FE 20219 1€7HA
€ 33y A7gEZ, Numerical Mathematics-Theory Methods and Applications (2019 JCR
71# IF 166, £oFd A9 WES 10.462%, Q) X—]LQOH =& ‘Explicit hybrid numerical method for|
type equations on curved surfaces’ & @3} Th 33X FItolA FHY HA JE
of o3k FZA el tigh BAIA sto]lBE = 3 B“ﬁg— AA AT A2 29 wAolA Hl-2F g BE
b2 e A4z £ I BAIA stolBEE o s FAHoR Fh AAE FH
WHS WAA stolBEE =X WS ALEs7] wjiol AAA o R wmEw g8 %ot
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LEATH FEH FUYL EdE ATYHE HZ 109)
CE 34> AT 1097 A5ATH J2H FUHS YEsE ATYAE
HEHPANS &Y

Al Efficient IMEX and consistently energy-stable methods of diffuse-interface models for
incompressible three-component flows, Computer Physics Communications, Vol. 282, 2023,
pp. 108558,

°] s8to] S-gHof Top A@<e Computer Physics Communications(IF 4.717, JCR IF
of WES 3.571%) E3F . 3] FWCI(Field-Weighted Citation Impact)7} 18.54
FWCI= & 55 712 AlA Bds d b3 AT =& AA Hdol vlust=
2o g2 ALS sHA "tk FWCIZF 1019 59 O2F A AA B+ 543 434E ov]s}
, 28 FY OFEY 28] AFHE A AHola, 0.5 Y IFY Aute AA4E d AE 9r
=

=

R
=E]
=

o> Mo

2 o

59

e

rr

T

of d7olA 2= HIdFAClL A2 HolA ¥e MY FAIZ o] Foix AlxHle] A7
DA EdUTE ATA AR gE A AAR] JH#H~E 3% - ot=

(Cahn-Hilliard) W42 AT FA4 &S5 YH]o]-~E ~(Navier-Stokes) A2 o2 A
o UL o] AlxHd&= B4y 3T ofUg 94 2= A, £ 2 oY e 2=
|

Z3E UL 7H-8 gl o= -1H] o] -~ & 2~ (Cahn-Hilliard-Navier-Stokes) AH A= 7] &2 EA42 o
UA A4PHAE gEESUT v g 9 A9 3o FEg Aot EALS HAY A A4

HE BES 98 2~Zet Bx Wa(scalar auxiliary variable, SAV)9] ¥

o
ARE AR, Y AH-BAHGmplicit—explicit, IMEX) W& /W25y Hx oA
| X

oF FAHH oA Atolo] dAAHES ATV fal rdstal aFFQL oA o]k 7ol
TRARUT A FUAT AT AuiA 24 YAL ol@HoZ ZWAFUT AW %
A2 AY B AT b2 W 5] diEZd 7o v & Ayt Akd WY A
g4, odyA A" B Hes AFs] fs BEAT ALt AFEES FHEAL ok AEE
old Aoe AR 4olA &v MY FAl Al=HloA 3AA FHeA HojAl= EHEY Al
ol G WHE FATUL B0l FHo GO ojdz daksty WAL} A A
Hol2E #TIT= A AT 71 dden AEGelde AL Fx7|He] FH3 %
W e Agd B3t sl A ) A Azdel EHoz AeY & AL vehiu
‘ 4 4 4 g 4 4 ‘4
3 ° 3 o 3 L 3 - 3 1~ ] 3 ‘ 3 v
D L Iy e T e — Tu2ge ';fv/l{i” 0" ';ﬁv/{ﬁ-‘/ 0 1"'75/{/'"/%” ';»\¢‘{f‘/2
t=0 t=0.42 t=0.6 t=0.78 t=1.08 t=1.32 t=18 t=2.16
ME FolA F+ MY FAY AlRtel WE 3xH AlEHolH A
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Fl Pairs of eta-quotients with dual weights and their applications. Advances in Mathematics,
Vol. 355, pp. 106779, (2019).

o

—

=522 Advances in Mathematics(UF 1.435, IF Eopd Ab9] wWiRS 13.7%)) =3H<S
vlo] wpz| ek A oA BHTo]l BHEY FAL HAFE FE, 7 E8, 4458 59 &
kol tidESs 233 F= 83 ol old By 2 FoA e g4
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F Double Pieri algebras and iterated Pieri algebras for the classical groups. American Journal
of Mathematics, Vol. 139(2), pp. 347-401, (2017).

o] =& Impact factor 1.527, Q-value Q1 (<] 10.2%)%] American Journal of Mathematics

of AAEAULE o] =EL B4 1T T A¥Trolgt EEl= complex classical groups/linear
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S Journal of Pure and Applied Algebra, 2018), 3]ol&] €}
=9 skew symmetric ¥ & ol 3t S A8k 3l (Journal of Mathematical Physics,
2018), Fel&EE, t7lsh AP & okt Foket WAskAl dZA% Littlewood-Richardson
coefficientsele] #HABAA diFgAMz dFE ZAFAELS WE=9kem (Journal of Algebraic
Combinatorics, 2017; International Journal of Algebra and Computation, 2019), Al<38iA o3k
#d $& AFE &4 Folth

flo
4z
;91:
of K

89 /208




13 34T Q7T P4 A
DSATEO| AT A M
H7F o4 71782020.9.1.-2023.2.28.) &< FA w47t 33 SCIEE A =2 F 177Ho| a1, 2021
JCR 71& IF &3 523.108¢]t}. 2021 JCR 71& #obd 49 WES 10% ol Ade AA= —r—rs}
=i 4671S TS Q1 Aol AAE =E2 F 77dolt fe 22 AF AHE AAH FEY 4
HoR $5% =B AA P, $59 GAFATY HRE A7 P, FUs) BLI AT
R Ste BE AT P4, WYY L& AT HE T AzE TES AND AYE 24
=3
thee Frmsrt Brk o 713 B9 20D SCER AQ AA =2 & 9% B2
N e
. =% N
=i A= AA =2 w o9 A IF
A stochastic model of contagion with different Journal of Industrial and 2020 1411
individual types Management Optimization 09 '
A high-frequency homogenization approach near the Archive for Rational 2020 9598
dirac points in bubbly honeycomb crystals Mechanics and Analysis 12 '
A phase-field model and its efficient numerical Computer Methods in 9020
method for two-phase flows on arbitrarily curved Applied Mechanics and 1 6.588
surfaces in 3D space Engineering
Off-diagonal estimates for the first order commutators Journal of Functional 2020 1.891
in higher dimensions Analysis 10 '
2020
On hyperquadrics containing projective varieties Forum Mathematicum 09 0.943
Hodge dual operators and model algebras for rational 2020
. i Journal of Algebra 0.908
representations of the general linear group 11
An approach for weighted mixed-norm estimates for 2021
parabolic equations with local and non-local time Advances in Mathematics 01 1.675
derivatives
Chromatin accessibility of circulating CD8+ T cells 2021
predicts treatment response to PD-1 blockade in Nature Communications 02 17.694
patients with gastric cancer
Transform approach for discounted aggregate claims Annals of Operations 2020 4820
in a risk model with descendant claims Research 10 ]
Delay analysis in the discrete-time multi-server queue 2020
with batch arrivals of packets having deterministic Electronics Letters 1 1.202
length
. . SIAM Journal on 2020
Honeycomb-lattice minnaert bubbles . ) 2.071
Mathematical Analysis 11
Topologically protected edge modes in one-dimensional | Journal De Mathematiques 2020 9989
chains of subwavelength resonators Pures Et Appliquees 12 '
o . Bulletin of the Korean 2021
Zero mean curvature surfaces in isotropic three-space . ) 0.467
Mathematical Society 01
High-order exceptional points and enhanced sensing in Studies in Applied 2021 9343
subwavelength resonator arrays Mathematics 02 ]
Population uncertainty and revealing contestants Economics Letters 2021 1.202
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02

Comparison of socially optimal and profit maximizing
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HEtEdold AdA N EAEHA de =8e T
Astel Az devdoer B2 o & dF A= vE
I

2A, AlA 15 =
Hzele s ol2d iy 2 a8&AQ 3 duEs MLstAnh wEE
B R0 gy 22 B9y AnEAMAe 145 FAR sdHh
1 ]
R v o ((6+0-0x)v
4714 Ce AAEe] G4 Yehn ok QAo B4 AHSE 4 F4
o] stepmlglolth ¢ HmE A4AEe] A47) high-contrastE ZE 54 wfiol
ol 23 BN 237 Aste] oHYAE EAVF JEH, T4 o237 HIF
_]

a4 WHe #83te] high-contrast limit M= AH&3tA A H3F= reduced
order models 7|3l Ath Tds B4 F A< & TS B
e (topological edge state)S &l 12 43 deE
o] 49 e 22 FHE HKHh

SANA FAZFHOZ FH= localized state7} YERU=HE,

A HYPHAE v Ao Z EAL £ glon, ol 1 EA

2 kel &) 7lstr] wEelth. ##EE topological phase

2102 3l localized stated] AAALS FXA o

2 I gdT = &+ E=iRo= E#HJY. - Journal de

Mathématiques Pures et Appliquées, 144 (2020), 17-49. %3+ 231 942 WEE

Aol BAS 93] Honeycomb symmetryS 2zt JAFZE 1#slal o]w] Dirac
cone FEjo] ~2HFEH] Yetdohe A& AUsiA S8

T3k o9} g4 high frequency homogenization WS 7w L H83slo] ¢

25 BHste FEol AANH =AY Dirac A4S MEdTE A AEst
SHsAT. ol= 2akd #1743 viEkEd o3 dAl 7E 24o] € Aot
@A 729 reduced order model & AA AlaA Aol wWEEZ JfE Al

gxkel #4e] 5H4=E grjdez 2d + W @k &9 A7 vs F o=

Toz EREAY.

- Archive on Rational Mechanics and Analysis, 238 (2020) 1559-1583

- SIAM Journal on Mathematical Analysis, 52 (2020), no. 6, 5441-5466
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20223 8¢ 18¥YREH 2022 8¢ 21¥7tA HT& th .
co 9= ggmeld A 2 Ndc <5  Nordic Congress
Congress of Mathematiciansel| 27} 5k Of M athem aticians

- - August18-21,2022 | Aalto University, Finland
Operator Theory and Analytic Function Spaces . [os iiaih aaltof

Ao 52 W&o =Z “Compact difference of composition operators on the Hardy
space” & 23}t https://ncm28.math.aalto.fi/

International Conference on Partial Differential Equations Related to Material Science
(2021.5.6.-2021.5.9.),

- Frow @nonesz
http://bnumath.xg23.0sdiwdj.com/conference/ ~ rernational Conference on :

Partial Differential Equations

(http://math.bnu.edu.cn/xzky/230263.htm) Related tﬁﬁ:??& 'I §Cieﬂ€e
Harmonic AnalySiS’ Harmonic Analysis, Stochastics and PDEs

Stochastics and PDEs in

Horlour Of the 80th B2 20-24 hin 2022 F 1CM5, Bayes Ceitre. Edinburgh
Birthday of Nicolai ® i

Krylov Edinburgh, tentie rganises

(2022.06.20.-2022.06.24.), R R R R

Lp theory for parabolic
equations with local and non-local time derivatives.
https://www.icms.org.uk/workshops/2022/harmonic-analysis-stochastics-and-pdes-0

2022 Fall Southeastern : .
. . AMS Fall Southeastern Sectional Meeting
Sectional Meeting . - P

(2022.10.15.-2022.10.16.,

University of Tennessee Wil o
at Chattanooga, 2 ':1_‘ _1{,-;' 2022
Chattanooga, TN),

Parabolic equations with unbounded lower-order coefficients in mixed norm Lebesgue

spaces, https://meetings.ams.org/math/fall2022se/meetingapp.cgi/Home/0

International Conference on Partial e N

Diff ial E . Related Material International Conference on%ﬁ;ﬁ@}:ﬂ gjiﬁff
ifferentia quations  Related  to atera Partial Differential Equations

Science (2021.5.6.-2021.5.9., Brown University Related to Material Science

. . .. . May 6-9, 2021.
& Beijing Normal University), Hybridization of

751 WS0SAY  PWIE KIS 788 | May 6T
BT ILLA0 W BT | Way B3)

etz 10

singular plasmons via transformation optics,

https://sites.math.rutgers.edu/~yyli/2021-05-09.pdf
Lectures in Advanced Course on

Metamaterial in acoustics,
elastodynamics and electromagnetism,
CISM, Udine, Italy, July 12-16, 2021.
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Imaging & inverse problems
(IMAGINE) One World IMAGINE
seminars  (2021.5.26.  Virtual),
Hybridization of singular
plasmons via transformation optics

https://sites.google.com/view/oneworldimagine/3rd-season-janjune-2021?authuser=0

Series of Lectures on Waves and Imaging (IV) (2021.7.8.-2021.7.9., ETH Zurich,
Switzerland), Hybridization of singular plasmons via grMzirich

transformation optics

https://math.ethz.ch/fim/activities/conferences/past-co .
Series of Lectures on

“Waves and Imaging (IV)

nferences/2021/series_of _lectures_on_waves_and_ima
ging_4.html

CISM  Advanced  School  (2021.7.12.
-2021.7.16., Udine, Italy), Metamaterial in
Acoustics, Elastodynamics and PROGRAMME 2021 2':“.,;;,.,,,“
Electromagnetism fewt
https://www.cism.it/media/filer_public/22/2b/222b14ea-f686-4085-9202-4ccad8157307/poster
_giallo_2021_h.pdf

P,
Centrs Inarmationaldes Sciences Micanigues 3| (can 2 Centre for
s

SIAM  Annual Meeting (2021.7.19. B8 s e
-2021.7.23.,  Virtual ~ Conference), = ,,_}ﬁ'mnmn 2
Hybridization of Singular Plasmons ’ SO v Carfines '

via Transformation Optics

https://www. siam org/conferences/cm/conference/an21

o)5d e 20229 59 16 HE
e ... AKDD 2022 .
ol d" 263  Pacific-Asia
Conference on Knowledge Discovery and Data Mining (PAKDD2022) =4 38}3]e) 2713}
o}, PAKDD& dlolg wlolyd W 22 W Hopol A Ayd A 7M1 s AEH<
A3 F shyoltt. B A VI3-Foundation AAolA =3 = “Online
Learning with Refularized Knowledge Gradients” 2= FAZ &R E 33T}

http://www.pakdd.net/
The Sth EaSt ASlan The 20th International Conference, Graduate School of Mathematics, Nagoya University

MAY 16-18, 2022, CHENGDU, CHINA

Conference In Harmonic The 8th East Asian Conference in Harmonic Analysis and Applications
Analysis and Applications Period

(2021818~ 2021820, &, T

%‘ ?___J :'_iL ;(.“ z_‘s_]- §] , Nagoya Cnline (Zoom)

University, Japan), Off-diagonal estimates for the first order commutators in higher
dimensions
https://www.math.nagoya-u.ac.jp/en/research/conference/2021/east-asian-conf.html

o =A%3 (H3)

>
>

Bernoulli-IMS 10th World Congress in Probability and Statistics (2021.7.19.-2021.7.23.)
The 26th Pacific-Asia Conference on Knowledge Discovery and Data Mining

(PAKDD2022) (2022.5.16.-2022.5.19.)
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» The 3rd Conference on Surfaces, Analysis, and Numerics (2023.2.20.-2023.2.23.)

o A A wIAY
Journal of Industrial and Management Optimization (SCIE #'d) (2019.5.1-2021.7.31)
Communications in Korean Mathematical Society (SCOPUS #d) (2019.1.1-&A})
Bulletin of the Korean Mathematical Society (SCIE @) (-&A)

Communications in Korean Mathematical Society (SCOPUS #3) (-&A))

>

vwvyy

o A Ae &F

» Discrete Minimal Nets with Symmetries,

In Minimal Surfaces: Integrable Systems and Visualisation,
Springer Nature, 2021 (ISBN 978-3-030-68540-9)

Discrete Minimal Nets with Symmetries m

Juseph Cho, Wayne Rossman, and Seong-Deog Yang

Abstraet In this paper, we extend the notion of Schwarz reflection principle (o
smiooth minimal surfaces o the discrete annfogees for minimal surfoces, and use il
tes creste globo] exumples of discrete minimal nets with kigh degres of symmetry.

Keywords Discrete minimal nets « Reflection principle

l Minimal

Surfaces:
Integrable
Systems and
Visualisation

) Springer
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Gu, C., & Koo, H. (2022). Compact

difference of composition operators o
10.1016/j.jmaa.20

1 with smooth symbols on the unit bal
21.125555

[. Journal of Mathematical Analysis a
nd Applications, 506(1), 125555,

Choe, B. R., Koo, H., Smith, W., &
Tien, P. T. (2021). Path components
of composition operators over the ha|10.1080/1747693
If-plane. Journal of Mathematical An|3.2021.1873960
alysis and Applications, 497(2), 1248
61.

Dong, H., Kim, D., & Phan, T. (202
2). Boundary Lebesgue mixed—-norm
estimates for non-stationary Stokes|10.1080/0360530
systems with VMO coefficients. Com|2.2022.2084627
munications in Partial Differential Equ
ations, 47(8), 1700-1731.

Dong, H., Jung, P. & Kim, D. Bound

edness of non-local operators with s
10.1007/s00526-

4 patially dependent coefficients and L
022-02392-4

p—estimates for non-local equations.
Calc. Var. 62, 62 (2023).

Kim, B., Kim, J., & Wang, C. L. (20

22). Optimal stochastic control of th .
10.1016/j.0rl.202

5 e intensity of point processes. Opera
Y of point b Peral> 08.006

tions Research Letters, 50(2), 574-5
80.

Kim, Sangjib and Lee, Soo Teck, Ho

dge dual operators and model algebr o
10.1016/j.jalgebr

6 as for rational representations of the
a.2020.06.026

general linear group. J. Algebra 562
(2020), 497-536.

Choi, C., Kim, S., & Seo, H. (2021).
A filtration on the ring of Laurent pol
] ) 10.12958/adm130
7 ynomials and representations of the
general linear Lie algebra. Algebra an

d Discrete Mathematics, 32(1).
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Yang, J., Wang, J., Tan, Z., & Kim,
J. (2023). Efficient IMEX and consist
ently energy-stable methods of diffu
se—interface models for incompressib
le three—component flows. Computer
Physics Communications, 282, 10855
8

10.1016/j.cpc.202
2.108558

Li, Y., Wang, K., Yu, Q., Xia, Q., &
Kim, J. (2022). Unconditionally energ
|y stable schemes for fluid—based top
Iology optimization. Communications i
n Nonlinear Science and Numerical S
imulation, 111, 106433.

10.1016/j.cnsns.2
022.106433

10

Fujimori, S., Kawakami, Y., Kokubu,
M., Rossman, W., Umehara, M., Yam
ada, K., & Yang, S. D. (2022). Analy
tic extensions of constant mean curv
ature one geometric catenoids in de
Sitter 3-space. Differential Geometry
and its Applications, 84, 101924.

10.1016/].difgeo.
2022.101924

11

Kim, H., Mattman, T., & Oh, S. (202
|2). Bipartite intrinsically knotted grap
Ihs with 23 edges. Discrete Mathemat
ics, 345(11), 113022,

10.1016/j.disc.20
22.113022

12

Ammari, H., Davies, B., Hiltunen, E.
O., Lee, H., & Yu, S. (2021). High-or
der exceptional points and enhanced
sensing in subwavelength resonator
arrays. Studies in Applied Mathematic
s, 146(2), 440-462.

10.1111/sapm.12
349
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14

Ammari, H., Hiltunen, E. O., & Yu,
S. (2021). Subwavelength guided mo
des for acoustic waves in bubbly cry
stals with a line defect. Journal of th
e European Mathematical Society, 24

10.4171/JEMS/11
26

(7), 2279-2313.
i
Lee, D., Kim, S., Lee, H. G., Kwak,

S., Wang, J., & Kim, J. (2022). Clas
sification of ternary data using the te
rnary Allen—-Cahn system for small da
tasets. AIP Advances, 12(6), 065324.

10.1063/5.009455
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® A= W L AF/|BHe) AFA4 wF A
0 =08 % 91899 a74 SRad0o=E dod @ol B/t 4 71KH20209.1.-2023.2.28)
S Felmsel HFH Bopolnel FAYY A7AAA v

9 AFE wFet A

‘Shape transformation using the modified Allen-Cahn equation’ & FA|Z Applied Mathematics
Letters (2021 JCR 71& IF 4.294) A4 2020130 AAZE o] =FdA FA HEe 93 3
g3 7t FXH BHE AT Ajtd 22 24 vAdE 2EH HvE GA AR a3k W
A& 7o g gt o] BAS AMEEte] 2xkd H 3xkd B4 WE S st A AR AR
stz mdo] YA M-S AAHA AEUHIATS HAFET

4> o o

) aF= 3} &7 ‘Transform approach for discounted
aggregate claims in a risk model with descendant claims’ & FA|Z Annals of Operations Research
(2021 ICR 7]= TF 4.820) Adel 20208 AAAH. o] AFoA= A 712 F3< Z# Ulordinary,
leading, descendant)e] A+= 1€ 2L 18I discounted aggregate claimse] Laplace-Stieltjes ¥ 3}k
of g P S ==

2 AFE ) 9} &7 ‘Hodge dual operators
and model algebras for rational representations of the general linear group’ & FA|Z Journal of
Algebra (2021 JCR 7] TF 0.908) #del 20201 de] AAHTE o] =FA Zrzte] d4Eo] dvt 43
59 3 EVbsd £ 299 tFA AR Fol tigews 743 Hodge olF A4kt £4&
AbgstH, Ao ofs ARk AY OFY F4& EVFST fuld ®d A digk BAd ZAE

=

o AFE o A
‘Honeycomb-Lattice Minnaert Bubbles’ & F#|Z SIAM Journal on Mathematical Analysis (2021 JCR
71% IF 2.07D Adel 2020 ARt o] =i ABEaA FHr|e] HYEP wdS 23t A
B 9 HzoA fH 24 A2 EAE AgoE ASAH. o] =59 ZFAE Brioun 74 oA
A Kol 772 +&5F7] Minnaert ¥4 F35o Oigt A& =&, Dirac 29 A48 E4LAE

LA

* AFE ¢} 34 ‘A High-Frequency
Homogenization Approach Near the Dirac Points in Bubbly Honeycomb Crystals’ & A& Archive for
Rational Mechanics and Analysis (2021 JCR 7]& IF 2.530) Adel 2020 AT o] =& =3
& Dirac ZE ZA A Bloch 2357 F 14259 Folghes AL Z9HstE Zolt) o] =&
A A AE 9 wWg E2oA Bloch 1+ g9 BHy @ =3xo th3k Dirac A5 A ol A
79 00 77t F& 2dES AFoE JSATh

] AFE ¢} g4  “An approach for weighted mixed-norm|
estimates for parabolic equations with local and non-local time derivatives” & FAZ Advances in
Mathematics (2021 JCR 71 IF 1.680) A2 2021 @] AAAT. o] =FNA AF7t A7 Aol A
@d SAHT ¢ Ade Ae v 4 FAo Ak 9l AXF E 2EA WA EF dig ks £

£ 3% 9 Eol sl U ERE P WS ATAE TN WolH M Ase wRAO
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2 &4 3 Ae5s
A3 ATt =3, A= E_—’F‘: 2022‘{_ 145 023‘d 1%77}7(] 7t} University of British
Columbia®] Visiting Professore} $H4 F5ATE P3Gt

3 AFE o} A =%
‘An unconditionally stable scheme for the Allen-Cahn equation with high-order polynomial free
energy’ & FAAESEA Communications in Nonlinear Science and Numerical Simulation (2021 JCR
71 IF 4.190)e 2021 AARG. £ A& ;i}(4i} ol & Af oUAE e &E-F v
Aol et Tz PP FX AAE NS A 2 W B3 HES ARgsha,
APA-YZE Y IYE HES Ao g4 “‘é

H o]2Ho® FHHATH JiEE WHE U AW A4S Eﬂa‘%‘?‘f}% Aol &g Aot

rulo _.L

Al

o AFE o Al
‘Topologically protected edge modes in one-dimensional chains of subwavelength resonators’ €
Journal de Mathématiques Pures et Appliquées (2021 JCR 7]& IF 2.280) Aol 2020 3¢ AlAJ}. o]
wRol Bxe wA AR FAe EdAA thale] ot Ao Q= AAZ Aursto za wuh
AR S JHATI= Aot WA AB 34 X O]EWI«] e AeS ATstal xR 9%

O

AE EAS TS E st 4S AHodh o8 NHoz ALg3le] Yo Agel & FH3 v
Ae2 9 9 AAH EAS z2ts Ao g2 JEuE #3 75_%—% A A 3}
3 By o 34 =

‘Path components of composition operators over the half-plane’ & ZAAES<X Journal of
Mathematical Analysis and Applications (2021 JCR 7] IF 1.420)° 2021 @9 AlAATE Tkt A Ao
A AEste A4 dababe SRt AE A g4 SASe g 3R EANOYW, HE
Dait= @9 tlx=o] 715 Hilbert-Bergman &3toll #&3t= F &4 A4yt Ago=z AZ9 v

o S8 QT o] £Ee 2RE FUE Y DL GIE A1 o fmade Ae
BelF3, AY BF A AR o3 58 ¥4 A4t FYW A2 T 840 S3HE 4SS
EA43sth ¢ =8 YudxE 7 nge 20229 12¢€ 4€9FH 20229 12€ 19¢€71A] HIEY 3ol
Zviste] Tien P.T. A58 ©7] 24ste] 35A7E BT

3 aASE FALF FEATY AHEA 20219 ,

I 34 =& ‘High-order exceptional points and enhanced sensing in
subwavelength resonator arrays’ & = 4| ZdE3&A Studies in Applied Mathematics (2021 JCR 7]& IF
2343)011 AAAG. o] AFolAE E37t vebd F e Odd 749 H9E BoFa ol& ALt

= &A% 7es AT HIE Ul e A2"E 53] A4 AACA FE3 & Z2
?E}”ﬂ s 54 7HA UTh

a AEE w49t g4 =8 ‘Simple and efficient
volume merging method for triply periodic minimal structures’ & ZA|A&E3&% Computer Physics
Communications (2021 JCR 7| IF 4717 AAYT. o] AFolA g8 718 Z77F A=E &
AE F71 54 FATPMS) ZAE @ed] Bold Bd% 727 =251 284 54 gad
o8& A 7] F4 FH tie dsty E&4<0 A Wi HHES e

;0
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0 ZAFEH w4+ Xi’ an Jiaotong University®] Yibao Li, w42} 74 ‘A robust and efficient
fingerprint image restoration method based on a phase-field model’ & Pattern Recognition (2021 JCR
7% TF 8.518) Aol 20220 AAT. o] =&olA+= nonlocal ZH-Ejol= WA 2S AFE3te] &
42 AE omA HY dugEFs AANTT ANGE dugEe &9 AT 99 94-r4 34
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The characterization of path components in the space of composition operators acting in various settings has been a long-standing open problem. Recently Dai has obtained
a characterization of when two composition operators acting on the weighted Hilbert-Bergman space on the unit disk are linearly connected, i.e., they are joined by a

continuous "line segment" of composition operators induced by convex combinations of the maps inducing the two given composition operators. In this paper we consider
composition operators acting on the weighted Bergman spaces over the half-plane.
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A long-standing problem raised by Shapiro and Sundberg in 1990, the characterization for compact differences of composition operators acting on the Hardy space over the
unit disk, has been recently obtained in terms of certain Carleson measures. The function theoretic characterization for compact differences still remains open in the Hardy

space case even on the unit disc and the situation is much more complicated for the several variables case. We investigate a function theoretic characterization of the
compact difference on the Hardy or the Bergman spaces over the unit ball.
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We present unique solvability result in weighted Sobolev spaces given with initial data u0 and zero boundary condition. Here coefficient lambda is same or larger than and
smaller than 1/2, B is a space-time white noise, and the coefficients a, b, c and xi are random functions depending on (t, x). We also obtain various interior Holder regularities

and boundary behaviors of the solution. For instance, if the initial data is in appropriate Lp space, then for any small epsilon larger than 0 and T not infinite, we obtain an
almost sure equation about rho(x), the distance from x to the boundary.
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The main purpose is to present a Sobolev-regularity theory of the space-time fractional equation, which has Caputo fractional derivative of order alpha and Bernstein

function. We prove uniqueness and existence results in Sobolev spaces, and obtain maximal regularity results of the solution. Our approach is based on BMO estimate for p =
g and vector-valued Calderon-Zygmund theorem for p not equal q. The Littlewood-Paley theory is also used to treat the non-zero initial data problem.
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We give a unified approach to weighted mixed-norm estimates and solvability for both the usual and time fractional parabolic equations in nondivergence form when

coefficients are merely measurable in the time variable. In the spatial variables, the leading coefficients locally have small mean oscillations. Our results extend the previous
result in [5] for unmixed Lp-estimates without weights.
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We prove the L_{p,q}-solvability of parabolic equations in divergence form with full lower-order terms. The coefficients and non-homogeneous terms belong to mixed
Lebesgue spaces with the lowest integrability conditions. In particular, the coefficients for the lower-order terms are not necessarily bounded. We study both the Dirichlet and

conormal derivative boundary value problems on irregular domains. We also prove embedding results for parabolic Sobolev spaces, the proof of which is of independent
interest.
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10.1080/14689367.2020.1748573

We study the dynamical systems consisting of the set of 5-adic integers Z5 and polynomial maps from Z5 into itself. A polynomial mapdecomposes the set Z5 into minimal
components, which is usually countably infinite. We characterize the polynomials in terms of coefficients which has the only one minimal components, that is, the whole set

Z5 is the minimal component under the polynomials.
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We derive the Laplace transforms for the prices and deltas of the powered call and put options, as well as for the price and delta of the capped powered call option under a
general framework. These Laplace transforms are expressed in terms of the transform of the underlying asset price at maturity. For any model that can derive the transform of
the underlying asset price, we can obtain the Laplace transforms for the prices and deltas of the powered options and the capped powered call option.
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In this paper, we investigate the Parisian ruin problems in a discrete-time Markov-modulated dual risk model, wherein the gain process is governed by the underlying Markov
process with a finite state space. By using the strong Markov property of the risk process, we derive recursive expressions for the conditional probability generating functions

of the classical ruin time and the Parisian ruin time. From this, we not only obtain the infinite-time ruin probabilities but also compute the finite-time ruin probabilities by
using numerical inversion.
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In this paper, we construct a family of algebras each of whose members is a multiplicity free sum of irreducible rational representations of the general linear group GLn(C).
We then use the properties of a generalized version of the Hodge dual operator to determine an explicit basis for each of these algebras, and by restriction, we obtain an
explicit basis for each of the irreducible rational representations of GLn(C). Our results cleanly extends classical algebro-combinatorial results on polynomial representations of
GLn(C) to rational representations.
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Although tumor genomic profiling has identified small subsets of gastric cancer (GC) patients with clinical benefit from anti-PD-1 treatment, not all responses can be
explained by tumor sequencing alone. We investigate epigenetic elements responsible for the differential response to anti-PD-1 therapy by quantitatively assessing the

genome-wide chromatin accessibility of circulating CD8+ T cells in patients’ peripheral blood. We reveal that epigenetic characteristics of baseline CD8+ T cells can be used to
identify metastatic GC patients who may benefit from that therapy.
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We obtain uniqueness and existence of a solution u to the second-order stochastic partial differential equation. Moreover, for the solution u, we obtain the following maximal

regularity moment estimate. We use classical harmonic analysis tools such as heat kernel estimates, the Hardy-Littlewood maximal theorem, the Fefferman-Stein theorem and
the Marcinkiewicz interpolation theorem.
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In this paper, we establish the L p-solvability to the initial value problem partial derivative u/partial derivative t (t, x) = AZ(t)u(t, x), u(0, ) = u(0), (t, x). (0, T) x R-d, (0.2) where
u(0) is contained in a scaled Besov space B-p,q(s;gamma-2/q)(R-d) (see Definition 2.8) with a scaling function s, exponent p is an element of(1,), g is an element of [1,8), and

order gamma is an element of [0,00). We show that equation (0.2) is uniquely solvable and the solution u obtains full-regularity gain from the diffusion generated by a
stochastic process Z.
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In this study, we consider the numerical approximation of incompressible three-component fluids, in which the fluid interfaces are captured by ternary Cahn-Hilliard equations

and the fluid flows are governed by Navier—Stokes equations. This system includes not only nonlinear effects but also coupling among phase-field variables, velocities, and

pressure. The proposed schemes are highly efficient for implementation because only linear elliptic equations need to be solved separately.
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is unconditionally energy stable.

We develop a linear, unconditionally energy stable computational scheme for solving the dendritic crystal growth model with the orientational field using the phase field
model. The model, which couples the heat equation and anisotropic Allen—Cahn type equation, is a complicated nonlinear system. The time integration is based on the
second-order Crank—Nicolson method. The anisotropic coefficient is treated by using the invariant energy quadratization. We mathematically prove that the proposed method
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method to improve the effectiveness of machine learning by selecting appropriate training data using an adaptive method.

This study deals with one of the most important issues for understanding financial markets, future asset fluctuations. Predicting the direction of asset fluctuations accurately is
very difficult due to the uncertainty of the stock market, the influence of various economic indicators, and the sentiment of investors, etc. In this study, we present a new
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Portfolio optimization is one of the most concerning issues in finance and its success relies on accurate prediction of future stock market, which is challenging due to its
dynamic, non-stationary, chaotic and noisy nature. This paper studies the performance of a portfolio optimization model when combined with stock return prediction using a
machine learning model. In this study, two portfolio optimization algorithms are proposed. The algorithm performs the eXtreme Gradient Boosting (XGBoost) for stock return

forecasting and the meanvariance (MV) model for portfolio selection.
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Let C is the subset of PAr be a linearly normal curve of arithmetic genus g and degree d. B. Saint-Donat proved that the homogeneous ideal I(C) of C is generated by
quadratic equations of rank at most 4 whenever d is bigger than 2g+2. Also, in Eisenbud et al. (Amer J Math 110: 513-539, 1988) Eisenbud et al. proved that I(C) admits a
determinantal presentation if d is bigger than 2g+2. In this paper, we will show that I(C) can be generated by quadratic equations of rank 3 if either g=0,1 and d is bigger

than 2g+2 or else g is bigger than 2 and d is bigger than 2g+2.
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In this paper, we first prove that if char k not equal 3 then (P-n, O-Pn(d)) satisfies property QR(3) for all n >= 1 and d >= 2. We also investigate the asymptotic behavior of
property QR(3) for any projective scheme. Specifically, we prove that (i) if X subset of PHO(X, L) is m-regular then (X, L-d) satisfies property QR(3) for all d >= m, and (ii) if A is
an ample line bundle on X then (X, A(d)) satisfies property QR(3) for all sufficiently large even numbers d. These results provide affirmative evidence for the expectation that

property QR(3) holds for all sufficiently ample line bundles on X.

133/208




Xt pN3 7t — Al el =
&of &oi7] oiox ez | HEST A ool 2 A LS EE
miEays:] ol >= = ol AT SHEO2 oA™ME = = HATEEE SMU8 ap— oo
A w3 NES g | s=¢ AH=E F0F T = | ST
HESPYHE 244
ZHE FA 3 compact minimal surfaces
Addendum to the paper: Compact embedded
=
minimal surfaces in the Berger sphere H."_j-l ——rL Berger Sphere
. the helicoidal Karcher-Scherk
Comptes Rendus. Mathematique | LA & Karcher-Scherk surfaces
surfaces
ol=/g87Ist | NME== 361(G1), 257-264
202301
10.5802/crmath.403

We construct a two discrete parameter family of compact minimal surfaces embedded in the Berger sphere which may be considered as the analogue of the helicoidal
Karcher-Scherk surfaces.
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We examine the theory of surfaces in the isotropic three-space, with emphases on the surfaces related to the zero mean curvature.
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We study natural generalizations of the first order Calderon commutator in higher dimensions d>2. We study the bilinear operator T. Our results are obtained under two
different conditions of the multiplier m. When KeSNLY(RAd{0}) is a regular Calderon-Zygmund convolution kernel of regularity 0<6<1, T_K maps LAp(R"d) x LAq(R”d) into
LAr(RAd) for all 1<p, q<oo, 1/r=1/p+1/q as long as r>d/(d+1). When the multiplier meCA(d+1)(RAd{0}) satisfies the Hormander derivative conditions, T maps LAp(R"d) x

LAg(RAd) into LAr(RAd) for all 1<p, q<oo, 1/r=1/p+1/q as long as r>d/(d+1).
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23

We study the Hormander multiplier theorem for multilinear operators. We generalize the result of Tomita (J Funct Anal 259(8):2028-2044, 2010) to wider target spaces and
extend that of Grafakos and Van Nguyen (Monatsh Math 190(4):735-753, 2019) to multilinear operators. We indeed give two different proofs: The proof is based on the
results of Grafakos et al. (Can J Math 65(2):299-330, 2013; I J Math Soc Jpn 69(2):529-562, 2017), Grafakos and Van Nguyen (Colloq Math 144(1):1-30, 2016; Monatsh Math
190(4):735-753, 2019), Miyachi and Tomita (Rev Mat Iberoam 29(2):495-530, 2013).
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| of Physics A: Math ical
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A Brunnian theta-curve is a nontrivial theta-curve with the property that if we remove any one among three edges, then the remaining knot can be laid in the plane without
crossings. We focus on the rigidity of polymer chains with the Brunnian theta-curve shape by using the lattice stick number which is the minimal number of sticks glued end-
to-end that are necessary to construct the theta-curve in the cubic lattice. We improve the lower bound of the lattice stick number for Brunnian theta-curves to 16.
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Knots and embedded graphs are useful models for simulating polymer chains. A Brunnian theta-curve is a nontrivial theta-curve that becomes a trivial knot if any one edge is
removed. In this paper we obtain qualitative results of these theta-curves, using the lattice stick number which is the minimal number of sticks glued end-to-end that are
necessary to construct the theta-curve type in the cubic lattice. We present lower bounds of the lattice stick number for nontrivial theta-curves by 14, and Brunnian theta-

curves by 15.
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O|R_AEl Ol Acoustic-waves
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Archive for Rational Mechanics and
Analysis
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10.1007/s00205-020-01572-w
26

The aim of this paper is to prove that, near the Dirac points, the Bloch eigenfunctions is the sum of two eigenmodes. Each eigenmode can be decomposed into two
components: one which is slowly varying and satisfies a homogenized equation, while the other is periodic across each elementary crystal cell and is highly oscillating. Our

results in this paper prove for the first time a near-zero effective refractive index near the Dirac points for the plane-wave envelopes of the Bloch eigenfunctions in a sub-
wavelength metamaterial. They are illustrated by a variety of numerical examples.
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Subwavelength guided modes for acoustic waves TLAF DL
in bubbly crystals with a line defect oty &% subwavelength resonanace
| of the E Math ical
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27

The recent development of subwavelength photonic and phononic crystals shows the possibility of controlling wave propagation at deep subwavelength scales.

Subwavelength bandgap phononic crystals are typically created using a periodic arrangement of subwavelength resonators. In this work, a waveguide is created by modifying
the sizes of the bubbles along a line in a dilute two-dimensional bubbly crystal, thereby creating a line defect. We prove that the line defect indeed acts as a waveguide;
waves of certain frequencies will be localized to, and guided along, the line defect.
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We present a classification method for ternary small data using the modified ternary Allen-Cahn (tAC) system. The governing system is the tAC equation with the fidelity
term, which keeps the solution as close as possible to the given data. To solve the tAC system with the fidelity term, we apply an operator splitting method and an implicit-
explicit finite difference method. We perform the comparison tests with other widely used classifiers such as logistic regression, decision tree, support vector machine, random
forest, and artificial neural network for small datasets.
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In this paper, we prove that if we let M-Z = (Uk =0Mk,Z)-M-infinity(SL2(Z)) (resp. M-Z(tran)= (Uk=0Mk,Ztran)-M-infinity (SL2(Z))) and phi is a monotone increasing function on

R+ such that phi(x + 1) - phi(x) >= Cx(2) for some positive number C, then we prove lim(X ->infinity) #{f is an element of M-Z(tran) : omega(f) + phi(k(f)) <= X}/#{f is an
element of M-Z : omega(f) + phik(f)) <= X} = 1.
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non-vanishing coefficients.

We prove that for each sign epsilon. if WAepsilon_| is a non-empty finite set. then W”epsilon_l in {1,(-1)~((I-1)/2)l}. We prove that if epsilon is the sign of (-1)*k, then k >= |-
1 or k = (I-1)/2. These are applied to obtain a lower bound for #{D in W”epsilon_| : D] <= X} and the indivisibility of the order of the Shafarevich-Tate group of an elliptic
curve over Q. We refine Waldspurger's formula on the Shimura correspondence for general odd levels N and study mod | modular forms of half-integral weight with few
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We study the Hormander multiplier theorem for multilinear operators. We generalize the result of Tomita (J Funct Anal 259(8):2028-2044, 2010) to wider target spaces and
extend that of Grafakos and Van Nguyen (Monatsh Math 190(4):735-753, 2019) to multilinear operators. We indeed give two different proofs: The proof is based on the
results of Grafakos et al. (Can J Math 65(2):299-330, 2013; I J Math Soc Jpn 69(2):529-562, 2017), Grafakos and Van Nguyen (Colloq Math 144(1):1-30, 2016; Monatsh Math
190(4):735-753, 2019), Miyachi and Tomita (Rev Mat Iberoam 29(2):495-530, 2013).
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32

We study natural generalizations of the first order Calderon commutator in higher dimensions d>2. We study the bilinear operator T. Our results are obtained under two
different conditions of the multiplier m. When KeSNLY(RAd{0}) is a regular Calderon-Zygmund convolution kernel of regularity 0<6<1, T_K maps LAp(R"d) x LAq(R”d) into
LAr(RAd) for all 1<p, q<oo, 1/r=1/p+1/q as long as r>d/(d+1). When the multiplier meCA(d+1)(RAd{0}) satisfies the Hormander derivative conditions, T maps LAp(R"d) x

LAg(RAd) into LAr(RAd) for all 1<p, q<oo, 1/r=1/p+1/q as long as r>d/(d+1).
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