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Rectifying control polygon for planar Pythagorean hodograph curves

G™ Hermite interpolation method for spatial PH curves with PH planar projections

Gauss—Legendre polynomial basis for the shape control of polynomial curves
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Uniqueness and nonuniqueness for the L™1 source localization problem with three measurements

A mathematical analysis of the ABCD criteria for diagnosing malignant melanoma

Identification of anisotropic anomalous region in inverse problems
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On the number of representations of integers by quadratic forms with congruence conditions

Zagier duality for harmonic weak Maass forms of integral weight

Construction of class fields over imaginary quadratic fields and applications
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A non-iterative and unconditionally energy stable method the Swift—Hohenberg equation with
quadratic—cubic nonlinearity

Isotropic finite difference discretization of Laplacian operator

A linear second-order convex splitting scheme for the modified phase—field crystal equation with a
strong nonlinear vacancy potential
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This course is designed to learn how to use Python, which is one of the most
popular software tool for scientific and engineering computation. It also provides
foundations applicable to the many mathematical fields of calculus, differential
equations, numerical analysis and vector calculus.

MAT2026 HALE Number theory

gl 7R, Hdieokeet Ao, o, e, Sl Ad, doT,
Fermat®] 4%, EulerJ A, Tl UrA Ay, dE4el 58, o]xkY o], Legendre
715, olakd el e &8, A, A AN, e Aa § A vE AMRE vE

7.

This course introduces fundamental concepts of number theory: basic properties of
integers, greatest common divisor, least common multiple, prime number,
factorization, residue, quadratic residue, Fermat theorem, Euler theorem, Chinese
remainder theorem, congruence, Legendre symbol and algebraic integer.

MAT2027 HESHM L AL Vector Analysis

oOelig e g uE A gis)] shasit. FAA R V)& HE, Bk 3, A
HE AR HAE Green A8, Gauss A8, Stokes B 5& vEr}.

This course covers the derivatives and the integral of multi-variable vector—-valued
functions including gradient, divergence, curl, line integral, double integral, surface
integral, Green's theorem, Gauss’ theorem, Stokes' theorem.

MAT2030 ZS0|4& Advanced Calculus
FEI o] TR A AAS gAY FAHor F£Eo FI, FFo F9, g9
A&A, F4d 9 T 9, vEY F0% 4, Riemann A% 52 tET

This course covers the basic properties of sequences and functions including limit
of sequences, convergence of series, continuity of functions, sequence of functions,
convergence of series, differentiation and mean value theorem, Riemann integral.

Attat| 13



MAT?2036 —l"—EIQI' =H Logic and Proof

o] B=o A= Zol, o], FA W B 47 E, Lelw A E) 2
o1 o) s B W o g A 2 7
EE SN

In this course we first study some basic logical notions and properties such as
predicates, connectives, existential and universal quantifies, truth tables, and then
introduce several basic proof techniques with simple examples.

MAT2037 RIst= Set Theory
o] HEANME 2719 HgEo el 948 F3517] 8 s T JAFg2 o
3wt 53], U, A, BA, sABA, FESAR, A9FE, Zome HEA,
44, 7159 A, g A5A 71 Sl s &gk

In this course we study axiomatic set theory which was developed to avoid some
paradoxes appeared in naive set theory. In particular, we introduce some basic
definitions and properties such as classes, sets, relations, equivalence relations,
partially ordered classes, the axiom of choice, Zom’'s lemma, the well-ordered
theorem, cardinal and ordinal numbers, and the continuum hypothesis.

MAT2038 7|slabZi& Introduction to Geometry
FE2E= 9 7lsh, 7 7)E 9F 34, AAG9EW v)ste] 72 4ds e

We study some basic properties of Euclidean plane geometry, spherical geometry,
conic sections, and projective plane geometry.

MATZ2039 MPFCi4sH Linear Algebra 1

ﬂ%oﬂ‘i 6‘]-}\3%% }\\jaél:Hzl:i/] 7]11 7H]/ﬂ"7]— H]—E]—O] Q‘—‘ /\-] Eoﬂ EH?‘SH HHT’??E]' _1_5_1_.(:5]y
= n-27h, 9 JARE, A9E, 97 QLA 2 o, e
EA ot 7]X{S&]- 2, 714 W3, j_E]"! AE W3 S0 ta) TR

In this course students learn the fundamental concepts and the underlying
principles of linear algebra. Topics include vectors in Euclidean n-space and
complex n—-space, matrices and matrix algebra, inverse matrices, systems of linear
equations and their solutions, vector spaces, subspaces, bases and dimension,
change of basis, and linear transformations.




MAT2040 MPFCH4s2 Linear Algebra 2
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Continuing from “Linear Algebra 17, this course will cover canonical forms, linear
functionals, bilinear forms and linear operators on inner product spaces. Topics
include eigenvectors, eigenvalues, matrix diagonalization and triangularization,
Jordan canonical forms, symmetric bilinear form and Hermitian form, unitary
operator, Hermitian operator, normal operator and positive definite operator.

MAT2041 0O | -E-%"xc',' Al E{ ﬁ % Differential Equations
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The primary goal of the course is to provide students with the fundamental
concepts, the underlying principles, and the techniques and methods of solution of
differential equations. First-oder, second-order and higher-order differential
equations, along with the methods of solutions and their applications are introduced.
Also, series solutions of second-order linear equations and the Laplace
transformation, some of partial differential equations and Fourier series are
covered.

MAT4003 3"*—'.' 7 HE Introduction to Analysis

Ao gigd 2 A A, A58 9%, Bolzano-Weierstrass A 2], Compact
3, Heine-Boreld #], Cauchy 4, ©x549 Ad, &9 d&54, v5 9%, 94 1%
3} A<438k4= Stone-Weierstrass®] A8 & v &

This course covers real numbers, Bolzano—-Weierstrass theorem, compact sets,
Heine-Borel theorem, Cauchy sequence, monotone convergence theorem,
continuity, uniform continuity, connected sets, sequences of functions and the
Stone-Weilerstrass approximation theorem.

MAT4014 AlSHM Real Analysis
vE, =349 &5, L'Hospital®] A, £ A e], Riemann-Stieltjes &, FA1¥ %
e, ol AT, 53 AR, S5, Lebesgue A, 9] R4 R A#S Y, FY w5
W sy g SO R
= T 8 Uvo6 o= o T,

The aim of this course is to study differentiation, L'Hospital theorem, mean value
theorem, Riemann-Stieltjes integral, improper integral, infinite integral, measure,
Lebesgue integral, convergence, uniform convergence, infinite series and
convergent test.
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MAT4016 4xz|ofjMd U Al Numerical analysis
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This course will cover the error analysis and the efficiency of mathematical
algorithms, when we compute the solution of differential equations for mathematical
modelings. Mathematical algorithms are implemented using Python.

MAT4021 DO|&7|s6}1 Differential Geometry I
AAGA, 59 dols WS R = 34, 9 A4 9, 385, Ay, T4
YE], Frenet 32 & &3 599 712 /Adel tisix vt

This course covers the properties of curves such as regular curve, arc—length
parametrized curve, unit tangent vector, unit normal vector, unit binormal vector,
curvature, Frenet formula.

MAT4025 S284Z|oiM LU A& Applied numerical analysis
FA A L AFelA tFR e B A Ygoly AN 2 AE5S S8
F S e s g,

This course is an advanced course of “Numerical analysis MAT4016”.

MAT4030 O|&7|st1 Differential Geometry I
FoE s dugEFEs vl Pythonoi A FdEY. 53] 2AGTA] =]
FN7) dT AlE, BEULD "E‘ , OAd" /‘1”4 " AT, AT} s TREF
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The course is devoted to the review of basic cryptographic algorithms, their
implementations and usage. Topics include classical encryption techniques,
public-key cryptosystems, digital signatures, authentication schemes, hash
functions and some interactive proof protocols.




MAT4033 %"i% Cryptography
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The course is devoted to the review of basic cryptographic algorithms, their
implementations and usage. Topics include classical encryption techniques,
public-key cryptosystems, digital signatures, authentication schemes, hash
functions and some interactive proof protocols.

MAT4036 Zg4st Mathematical Finance
FEete 718 Ady HES A% 53] o) nd A A 71E AAo| 2,
Black-Scholes®2 ¥ &4 ntgAd =% =& t}Et} *3F Brown &5 3 52 &,
Ito 34 5 o3 &&F o2& vt}

This course covers the basic concepts and the method in mathematical finance
including binomial model, no—arbitrage pricing, Black—Scholes model and formula,
martingale measure. It also covers the probability theory including Brownian
motion, stochastic integral, Ito formula.

MAT4038 £z|MIMI, L AlS Numerical linear algebra

5 5 sk Ax} Ay WA S, Ha
A, A } Newton 3%, X &# 2 FHo tz+3}, QR #3), Singular value

This course will cover several solutions of linear system of equations such as
Gaussian elimination, pivoting, LU decomposition, iteration methods. It will also
treat least square methods, high dimensional Newton methods, eigenvalue problem,
matrix diagonalization, QR decomposition and singular value decomposition.

MAT4044 BASILE Complex Variables

ot

B g5l ni Jbsst Bads A dge] AT 2eee A, trtEge B
o} BAH, BXAG T A =3ty AHFoZAM ] HAHES ’\7H 33l Cauchy9]
el Cauchyel Mgt 9] i) 44, Liouvillee] A2, tiote] 712418 <
Weheh, B9k Taylor B Laurent®] 374, 5old9 TR/ 74, 53 7
A5 AFE3E A A 5] ALk % Agcitel =y -147—}«] 249, Rouche«] A7, Schwarsz9 H*
4E & Mgt TGS At BAE W] o 7hA] EApolo] FZRAMES
TFaHE WS avlgth 9rAE giA 9 ?JFJS’Jr weke] A g AMgST) mpxgtom F
shgtgeob o1 Al gl el

The topics in this course are complex function, differentiation of complex function,
harmonic function, multi-valued function and its brach, line integral, Cauchy
theorem, Cauchy integral formula, Liouville theorem, fundamental theorem of
algebra, complex series, Laurant series, singularity, residue, Rouch theorem,
Schwarz lemma, conformal mapping.
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STA4047 SC|Ci4stH] Modern Algebra I
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An audience can be undergraduate and graduate students who want to understand
and experience survey research. The course will be helpful for students who are
faced with gathering data through a survey research project. It explores the topics:
developing and administrating questionnaires, conducting practical surveys,
ensuring scientific accuracy, analyzing and reporting survey results etc.

MAT4048 oSkl Modern Algebra I

gk(Ring)ell #3F o] &, A Y(Integral Domain), T} 2H(Ring of polynomials), A (Field)
o thal o] 2o tha] FHE3I}t E3], ZEoHGalois) o] 2o e MK, 1 $goR
52 WA Bts] AElE TE-So

Theory on Rings, Integral domains, Rings of polynomials, and Fields will be treated.
In particular, we study Galois theory and as its application, we treat Insolvability
of quintics.

MAT4049 THO|Z4H4Al Partial Differential Equations

| EuA A 0] 7|2 A o] RES AUET AR UE WRES Fourier W3, 47
HAu|EHA A Cauchy-Kovalevsky A @], Laplace A2, Hhx]Yd], Sobolev &%, ©]

In this course, students are introduced to the fundamental theories of partial
differential equations (PDEs). In addition, Fourier transform, linear PDEs,
Cauchy-Kovalevsky theorem, Laplace equation, maximum principle, Sobolev spaces
and second-order elliptic PDEs are discussed.

MAT4051 Z|AHISks Machine Learning

el ool W ES ol gatel MGG % WS ols @k, 2AxE

]9, SVM, MLE, decision tree, PCA, clustering 5 71223l 7| Alg5 7IHES] o]dd
o] 248 grET
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The course is a basic introduction to machine learning, including: supervised
learning and unsupervised learning. Topics include classification, regression,
density estimation, dimensionality reduction and clustering.




MAT4052 4r4esh Topology 1
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AAA, FAEAC dal vEH

We study basic concepts of topology and properties of toplogical spaces.
Especially, metric spaces, continuous functions, connectness, compactness will be
treated.

MAT4053 Y4tesh2 Topology 2
A 8t7] FEo) olo] skt FE] FE], el Aol did] thETh 1§ oA 91
ghel 71z dis wjg-7] AlZetEdl 53], 71T A o] 2ol s thErh

In this course students learn the fundamental concepts and the underlying
principles of linear algebra. Topics include vectors in Euclidean n-space and
complex n-space, matrices and matrix algebra, inverse matrices, systems of linear
equations and their solutions, vector spaces, subspaces, bases and dimension,
change of basis, and linear transformations.

MAT4054 RgF & Jgjoo|=2 Combinatorics and Graph Theory
ZgES AT 733 Ao E‘rOkd A= 71l ek shEo R gk wiAo] e,
AT & et 2 Zo) 22 aYx, FEE, YESA Tl Ug ez ody
T4, YUY A=, JH e, *—'1 A FA) He A= dueE, Ha ‘g*é THEE g3
g%, A2 77 Ad R dudSy 22 U EY T e F83 dauelFE °ﬂ EHEH HHT‘:
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Combinatorics is a study of different enumerations techniques of finite but large
sets; principle of inclusion and exclusion and generating functions. Graph theory is
a study of graphs, trees and networks; Euler formula, Hamilton paths, planar graphs
and coloring problem and useful algorithms on networks such as shortest path
algorithm, minimal spanning tree algorithm and min—-flow max-cut algorithm.

MAT4055 $E|&EE Mathematical Probability Theory
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Based on the understanding of discrete and continuous random variables and
probability distributions, we study some concepts on the central limit theorem,
Markov stochastic process, and Bayesian inference.
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We can implement the digit recognition algorithm based on the theory of machine
learning and understand deep learning and the convolutional neural network.

MAT4057 Q1&ZA| st Mathematics for Artificial Intelligence
o] oA 91T A5} dolE #3to] Fad MIS oa)slr] 98 Fatat A A2
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In this course, we study the fundamental mathematical and statistical knowledge to
understand important concepts in artificial intelligence and data science.
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Mechanisms of Glycine Formation from Aminoacetonitrile in Space, Phys. Chem.
Chem. Phys. 25, 16001, 2023.

Mechanism of Prebiotic Uracil Synthesis from Urea and HC3O" in Space,
Astrobiology 22, 1363, 2022.

Can Cytosine, Uracil, and Thymine Be Formed from HCsN and H.NCO" in
Interstellar Space?, Astrophys. J. 914, 136, 2021.
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Nanomateriq!s for Life Science Vol. 7 : Biomimetic and Bioinspired Nanomaterials
Chapter 6. “2-Dimensional Inorganic Nanoparticles with Drug Delivery and Targeting
Functions”

“2D/2D nanoarchitecture of Ni/NiCo204 deposited onto reduced graphene
oxide for high—performance hybrid supercapacitor applications”, Journal of Energy
Storage, 2023, 69, 107946.

“Influence of heat-treatment temperature on the improvement of the electrochemical
performance of CoMoO4 nanomaterials for hybrid supercapacitor application”, Ceramics
International, 2022, 48(719), Part B, 29018.
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Electromagnetized gold nanoparticles mediate direct lineage reprogramming into

induced dopamine neurons in vivo for Parkinson's disease Nature

Nanotechnology, 2017.

therapy.

Functional integration of dopaminergic neurons directly converted from mouse
fibroblasts. Cell Stem Cell, 2011.

A MicroRNA feedback circuit in midbrain dopamine neurons. Science, 2007.

1712, BAss, DEX ST E

bioanalysis, laser desorption/ionization mass spectrometry, carbon materials,
nanocomposites
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Efficient Protection of Silver Nanowire Transparent Electrodes by All Biorenewable

Layer—by-Layer Assembled Thin Films, ACS Appl. Mater. Interfaces 2022, 14 |
25993-26003
Simultaneous reinforcement of electrical and mechanical properties of carbon

nanotube fibers by using natural cross—linkable thermosetting polymer, J. Mater.
Chem. C 2022, 10, 13974-13980-5303

Fabrication of  Sustainable  and Multifunctional ~ TiO2@Carbon Nanotube

Nanocomposite Fibers, Appl. Sur. Sci. 2021, 541, 148332
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Dual Rh(I)/Pd(0) Relay Catalysis Involving Sigmatropic Rearrangement Using N-Sulfonyl Triazoles
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CHE2001 =2AMsksh Analytical Chemistry

wAstere] AAA olest 444 e BEnh AR FAN P, FAA 5
WE, A 97 ARe WRE AR A

)

2
OE.,

This course provides to understand basic principles and techniques of quantitative
chemical analysis including error analysis, equilibria of of acid-base, gravimetry,
volumetric analysis, etc.

CHE2006 S&|gfsh Physical Chemistry 1

gjstel 1By, A8 G4, 5 W

ot

g, wge) Ay, wRdn EHu

This course introduces the principles of physical chemistry such as fundamental
laws of thermodynamics, thermodynamical functions, chemical equilibriums,
spontaneous reactions, phase transitions of pure substances and mixtures, and
electrochemistry.

CHE2009 =2AM3gfsh2 Analytical Chemistry 2
Zs3tE 44, 53438 33 AAE uEr. Avisiste] rjEdd, Absk 3 A, A7)

e AFEE BARAe) BAMY U A0F DRt BARAN 2 BB 5

7% ol 2o tENE 2ol d

This course provides to understand basic principles and techniques of quantitative
chemical analysis including precipitation, complex equilibria of heterogeneous
solution, principles of electrochemistry, spectrophotometric analysis and separation
techniques.

CHE2013 S=&|3gfsh2 Physical Chemistry 2

O
R
o
%
Lo,

A el A Eelsteby A olalsty] 9% &
718 0, ol H AA, 24 ek dEe] ZA

Hola Aj =g el 9

Introductory level of quantum theory, time-independent Schroedinger equation are
taught. Basic concepts of quantum theory, tunneling, harmonic oscillator, rotations,
and hydrogen atom are studied and solved. Furthermore many electron atoms and
molecules are studied quantum mechanically via approximate way.

sjotal | 35



CHE2014 $S7|3fsHAlA Experiments in Organic Chemistry

#7) SR WS olslshi, A9 HA, #71 G4, £ % 4 A8 Bahol 2
A Bgeel §7] F9ue v

=
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Students will learn the reactivity of organic compounds and basic synthetic
methods for target organic compounds, including experimental design, synthesis,
separation, purification, and compound characterization.

CHE2015 =2AM3fstAldd Experiments in Analytical Chemistry

R-917) A4 R WS-8 A4 5o x FARAY
H
H

2k , A7lspekE AR H 7]
= 71713‘—4i AFE FPeh =3 dolE A

KR
=
A BT R pe R e s

Students will learn basic wet analysis methods such as acid-base titration and
redox titration, electrochemical analysis methods, and basic instrumental analysis
experiments. Students will also learn data processing and report writing skills.

CHE2016 $7|3FsH Organic Chemistry 1

F715FeNb-E3 fr7]skghEol tigk 712 AR olsl 5 flste], fr]skete] HEgof, fr7]s)
= gy x4 2 kS 1A o diste] ey

Basic theory in organic chemistry covering bonding, orbitals, structure, chemical
and physical properties, etc.

CHE2017 $87|3fsh2 Organic Chemistry 2

7 o fo1agEe 294, #9454 53 1 WAl sl Ao
= A,

%
oX
i
S

Physical and chemical properties of organic compounds with emphasis on
reactivities of organic functional groups.

CHE4015 &7|3FsH Inorganic Chemistry I

®7] SiEe) 94 T, Aol 2, 4-97] g3, TE, TH AF L ole A% 5
#3022 ETL

Atomic structure, molecular shape, acid-base chemistry, group theory, ionic and
covalent bonding theories are discussed.




CHE4017 S&3fstad Experiments in Physical Chemistry

Aot 8 BY}, Mg EERe] BUE 7124 47 A5 @ BEY ¥, §49

5 = P = o = 2~ 57 5 - = =
o, HA, FRIANS, Helds, BUPE, AE, 9o §5 29EY 5L FHsel
EegeA A9E olsa

The experiments on thermodynamics, spectroscopy, and kinetics are carried out,
which includes observations or determinations of partial molar volumes, distribution
of solutes, adsorption, hydrolysis kinetics, dissociation constants, surface tension,
viscosity, absorption spectra of dyes. The main purpose of the experiments is
understanding of the principles of physical chemistry.

CHE4023 B7|3tstAdA Experiments in Inorganic Chemistry
ojml 4§ Frlstst 1 9 A3 2 7oA HHT aEa wiE Vi ES A3
= % }04 glstaat ghek 7] s s, w9 sEE 2 A7) ’E“\ st A
%/‘éa ZAbehH obge] 3 AAdS tFH O A2 E g9t g

L oot

Experiments on preparation and purification of pure inorganic compounds and
complexes will be included. And reactivities and spectroscopic properties of
coordination compounds and organometallic complexes will be treated.

CHE4024 £7|3fsh2 Inorganic Chemistry 2

Aol B4 P W 7135 Ageel v AT e, Be AU, olEH )
7ol wafo] oluiixl @} ofgel @A Fwel Aot AAHL At fo1FL e
ol wap shvl, FUFT A FEE ASRTh F|ssHel £l W ol

The reactivities, reaction mechanisms, and theoretical backgrounds for inorganic
and organometallic compounds are discussed. Inorganic Chemistry I is necessary
to take before this course.

CHE4028 g7|HrE20|= Organic Chemistry 3

AAA Yol A BHEE 3 4 ks T fr1gEy dd" FEd e FE-sa 771
skt  sle] Fash Rokgl & 4 e dtekAl WhS-(concerted reaction)ol] thal A

RS

Basic theory and reaction mechanism of organic compounds, particularly those of
biological interests.

CHE4046 XY3fst Biochemistry

R ELE R o] EAE LS, GAYE R A as
3 spehasio] et dluA e 29 ] Slste] BatE, A4, opulwdl, wudl
q o}

= = S Re) =3 [e]
R Bl oo s 545

This course aims to understand physical and chemical properties of
biomacromolecules such as nucleic acids, proteins, polysaccharides, and lipids, and

study their interactions and reaction mechanisms in cells.
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CHE4051 gfsii=st Chemical Biology

71E AR heE vpgoz, 53 sk oo 7k of
eI FEL BRI RS Aolsh AzA Aol et o) &
WAE A3,

- Student will be taught life activity at molecular level based on the knowledge
biochemistry

— Through this course, the students will take a theoretical background for body
metabolism, cell signaling and disease mechanism.

— The course will mainly focus lecture and discussion but sometimes includes
team projects.

CHE4052 3sfstisstald Chemical Biology Lab.
AsletA | sl A o2& Wl o Rd A EEE = oY kA AAAQL AAA
A S tF ol&4 wiF I HA A3 WS S5

— This laboratory course includes the key experiments associated with
biochemistry such as gene cloning, protein expression & purification, and enzyme
reaction.

- Although each team consists of two students each student perform one’s own
experiments.

- Each team prepare to present a team project about a recent trend or application
of a subject closely related to one of the course subjects.

CHE4054 S&|3fsh3 Physical Chemistry Il
A At BAEY] @5, W SEE E sE5 B A4S 2, aA o] BElete] o
& vt

This course introduces the principles of physical chemistry such as statistical
thermodynamics, molecular motions, chemical kinetics and dynamics, molecular
interactions, and solids.

CHE4055 AHAkstst Computational chemistry
%A} Bhetol] 7| kS = AL E o9t AFE S Z-8-3lo] Bapo] P9} oA 2 7 EF d et
2 =, Zbg B A getul g, 38 nh-g-o) 2ol A olux B, B8 AbE Y] )oY

A 58 Artel HH S BT

The course introduces computational methods to obtain molecular structures, energies,
and other thermodynamic functions, molecular parameters, reaction pathways and

potential energy surfaces, and structures and energies of excited states using computers
and softwares based on quantum chemistry.




CHE4056 X8XM3tst Bioanalytical Chemistry
o}

F3t Aol A 7h wol AgH =
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The course covers advanced instrumental methods with emphasis on analytical
separations and mass spectrometry. Students will learn basic principles and practical
aspects of chemical extraction methods, gas/liquid chromatography, electrophroesis,
and mass spectrometry. In addition, this course discusses how these analysis methods
are applied to various research fields such as biology proteomics, metabolomics,
environmental science, materials characterization, and pharmaceuticals analysis.

CHE4057 11A|sfst Solid-state Chemistry
o] oM = H: wAGS AL = AlE ek oke] V27t H= LA B gig 7] A
W 3 R EA ROl tial vz gt o] o] HA4L st S Al 1A steke) o gk 7
A V)| EE 7FEA = AR ol gt Y A7 9] 1A EEEo| VM= AR AT b
& ] g8l thE oA Aot} o] & T3 St EC] HA Ve et 584 A& A5
g g o et shaiat gk

In this lecture, we will be covered the basic concepts, synthesis methods, and analysis
methods of solid—state materials, which are the basis of the rapidly growing material
science field. The purpose of this course is to teach students not only the scientific
basics of solid chemistry, but also the new properties and various applications of
nano-sized solid materials. Through this, students will be exposed to the latest
technology to expand their chemical knowledge to the field of materials science.

CHE4058 7|7|&A Instrumental Analysis

7171 A1 9] o 8] Hof = BFE M Mo A= UV-Vis spectroscopy, FT-IR spectroscopy,
Fluorescence spectroscopy, Raman spectroscopy ® Atomic Absorption Analysis®} 7] %
Aol He A, A RAY W A BAWS T o)k 3 A kst AT AF] 3%
st B A A AL AR 71 & st e 7171249 S84 S thETh

This course includes fundamental chromatography, UV/Vis spectroscopy, IR
spectroscopy, Raman spectroscopy, atomic absorption analysis, and thermal and mass
spectrometric analysis. In addition, their applications in industry will be discussed.

sjotat | 39



CHE4059 7|7|2MAA Experiments in Instrumental Analysis

3}8HL A 7] 7] & o] &alE n| AR B4 23 0 2 A R spectroscopy, UV/Vls spectroscopy,
Fluorescence spectroscopy, High— performance liquid chromatography 2 Nuclear
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Using analytical instruments such as IR spectroscopy, UV/Vis spectroscopy,
Fluorescence spectroscopy, high— performance liquid chromatography, and nuclear
magnetic resonance spectroscopy, organic and inorganic materials will be analyzed, and
their importance in applications for various industries will be introduced.

CHE4060 Lji-H[o|23}5H Nanobiochemistry

241 e sat opel Tl A 71259 o] B o2 e Aol AIH S G W EHYL o}
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This course will cover a broad range of nanochemistry including fundamental principles,
synthetic and analytical methods, and practical applications. In addition, the
physicochemical properties of various nanomaterials will be also discussed for their
specific applications such as nanobiotechnology. Through this lecture, students can
extend and apply their knowledge to recent nanochemistry.

CHE4061 gtAEsfst Environmental Chemistry

s}eta} 2ped @ 010 972 BA L A}3| 9 AbE =
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This course reviews matters regarding our environment such as circulating procedures
of water, air, ozone, global warming, photochemical smog, waste processing, movement
of polluted materials, clean technology, etc. It also introduces advanced environmental
nanotechnology based on the understanding about distinctive properties of nano-sized
materials.
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The design and synthesis of organic compounds will be studied in the course.
This includes retrosynthetic analysis, modern synthetic methodologies,
stereochemistry, reaction mechanisms, functional group transformations,
carbon—-carbon bond formations, organometallic chemistry, and transition metal
catalysis.

CHE4064 <L7|&-dst Organic Spectroscopy

seteol g AAd 7P de] 2ola = A EH(NMR), A2
A EdHUV) 2 AgEA g 7] e B S8l oiel OLO}%E}.

It will cover four different methods, Mass Spectrometry, Nuclear Magnetic
Resonance, Infrared and Ultraviolet Spectroscopy. This is a practical course that
emphasizes the problem solving process of correlating all available spectroscopic
data. The molecular principles behind the measurements are discussed, and a
variety of spectroscopic techniques are introduced.

CHE4065 3sfsHresr= Chemical Kinetics

SEES AT Lua MUTE AP B Auel,
o] HE, WA, eEs) Fulo] @, XA Frolde v Fse F

), AA sheh st A2 o]sd] gt

This course covers the fundamentals of chemical kinetics, focusing on reaction
rates, mechanisms, and molecular dynamics. Topics include rate laws, reaction
order, temperature and catalyst effects, and experimental methods, with
applications to chemical and biochemical systems.
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“A maximum mean discrepancy—-based autoencoder approach for dimension reduction with
binary responses” (2025), Journal of the Korean Statistical Society

“Performance evaluation of supervised learning model based on functional data analysis
and summary” (2025), IEEE Transactions on Semiconductor Manufacturing

“Maximizing adjusted covariance: new supervised dimension reduction for classification”
(2025), Computational Statistics

“A new permutation-based method for ranking and selecting group features in multiclass
classification” (2024), Applied Sciences

Mixed effect models, Longitudinal data analysis

= Az St SA}
Wisconsin-Madisonth £ 8t} EA|3} HhA}
MEAEH HELME F2|EAE 1, 2

A Novel User Utility Score for Diabetes Management Using Tailored Mobile Coaching: Secondary
Analysis of a Randomized Controlled Trial(2021), JMIR MHEALTH AND UHEALTH, 9(2), 17573

Factors related to spiritual well-being in the last days of life in three East Asian countries: An
international multicenter prospective cohort study(2021), Palliative Medicine, 35(8), 1564~1577.

Association between continuous deep sedation and survival time in terminally ill cancer
patients(2021), Supportive Care in Cancer, 29(1), 525~531.

Association between handgrip strength and suicidal ideation in Korean adults(2021), Journal of
Affective Disorders, 278, 477~480.
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Clustering, Bayesian modeling

ksl x| & sta} NESEIEIN

Cornellch SH &t SHE AL

Cornellch S &t} SHE AL
H| 245 H 5 AlEH 2l thetsAstgAE 1, 2

“Bayesian Model-Based Tight Clustering for Time Course Data” (2010) Computational Statistics.
25, 1, 17-38.

“Clustering of Temporal Profiles Using a Bayesian Logistic Mixture Model: Analyzing Groundwater
Level Data to Understand the Characteristics of Urban Groundwater Recharge” (2009), Journal of
Agricultural, Biological, and Environmental Statistics. 14, 3, 356-373.

“Estimation Of Anthropogenic Pollution Using A Bayesian Contamination Model: An Application to
Fractured Bedrock Groundwater from Han River Watershed, South Korea" (2009) Environmetrics.,
20, 3, 221-234.

“Model-Based Bayesian Cluster Analysis" (2008) Bioinformatics, 24, 874-875.

YESH

Genetic—Epidemiologic models, Risk prediction, Nonparametric Bayesian methods

o s st} 4H| stAb

North Carolna,_FEIFH-Chapel NECY R M2 S} (Biostatistics) AA}

North Carolna,_FEIFH-Chapel e M2 EAHBiostatistios) HAI
Bayesian Analysis Biostatistics Survival Analysis

"Mediation Analysis in Bayesian Extended Redundancy Analysis with Mixed Outcome Variables" (2025)
Psychometrika, doi:10.1017/psy.2024.13

“Bayesian Mixture Model of Extended Redundancy Analysis” (2021) Psychometrika, doi:
10.1007/s11336-021-09809~7

“Bayesian Approach to Multivariate Component-Based Logistic Regression: Analyzing Correlated
Multivariate Ordinal Data” (2021) Multivariate Behavioral Research, doi:
10.1080/00273171.2021.1874260.
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"Analyzing whale calling through Hawkes process modeling." Journal of the American Statistical
Association.

"Joint spatiotemporal modeling of zooplankton and whale populations in a dynamic marine
environment." Journal of the Royal Statistical Society Series C.

"Fast Bayesian inference for spatial mean—parameterized Conway-Maxwell-Poisson models."
Journal of Computational and Graphical Statistics. 34(2)

"Measuring sample quality in algorithms for intractable normalizing function problems." Journal of
Machine Learning Research. 25(286)

"Spatial distribution and determinants of childhood vaccination refusal in the United States."
Vaccine. 41(20)
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STA2005 EAA 2128AM Exploratory Data Analysis
7124 7|EE At Al ofye} dgF B4 A5 o] A7k, AP EY, GLM,
W T4 5 oy 7 thds F ]7]”‘% o] gste] A=E FA st WHE tET 59
A ARE o] &3} SAS S-PLUS, SPSS & & &4 #71A & AH&3to] ztsd ojgh
Hoh e ozl & & 4 A gt

The techniques of exploratory data analysis help us to cope with a set of data in
a fairly informal way, guiding us toward structure relatively quickly and easily. The
primary purpose of the course is to introduce the general steps and operations that
make up practical exploratory data analysis.

STA2013 ZE=]3{al U Al=~q Programming and Labs1

AFH g2, T8 2 BAHA 5
olalsn, 5 EA T %
19
=

3 1RAQ) Zeage] A4S
4 =
AZzIYY S TR,

SASY S-Plus % SPSS 59 &

This course is designed to teach students how to use the SAS software package
for windows. The goal is to learn the basic data analysis techniques and gain
experience on computing and analysis, so that the students can find their way
around the many SAS reference manuals and learn more advanced topics on their
own. The skills learned will be valuable for their future work with Statistics.

STA2014 Z=27]2jal ol Al=9 Programming and Labs2
Zeadgy @ A5 (9 d& ugEow [qart ug T2ad 7Y 58 qgo}m],
Bt} g9 571” 7]%4% TR ¢ e ZEaHAdo]-nFgu o4, C, C++, An} 5-

The emphasis of this course will be on advanced methods of data manipulation and
statistical analysis techniques using SAS Macro and SQL. Also customized reporting
techinques will be introduced.

STA2015 E=EENYE Stochastic Process
SEHRAHY 72 APdS Aelal 2 Markoff Chainol #3 A2 8h58lM Markoff
Cham«] 718 03, &4 Markoff Chain, Regular Markoff Chain, Ergodic Markoff

Chain, 183 Markoff Chain¢] &89 #3 A g&o).

The basic concepts of stochastic process are taught. Main topics are definition of
Markov chains, absorbing Markov chains, regular Markov chains, ergodic Markov
chains, and application of Markov chains.




STA2018 MIFA=H Linear Programming
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By use of linear programming, one can find the optimal solution which maximizes
or minimizes a linear objective function satisfying linear constraints. In the course,
the simplex algorithm is mainly discussed. Students are expected to have some
background in linear algebra.

Mathematics for Statistics and R
Exercises

This course will be studied the Mathematics for statistician such as calculus,
non-linear equations and linear algebra.

In addition, R software which is an open source programming language and
software environment for statistical computing and graphic will be exercised.

Statistical Computing and Graphical
Exercises

=

H3} T Aqte] o3 ZHIER AlEHOIA, &

o] #3l o]2S 431, R, Python 59 LZ4~
F3l 71=s A digk o]

& Lo

Resampling method such as bootstrap and jackknife, and various statistical
computing techniques such as Monte Carlo simulation, Monte Carlo integration,
numerical optimization will be studied. In addition, student can expand their
understanding of descriptive Statistics through hands-on exercises based on
graphic and visualization method using R and Python open source programs.

STA2017 $&|EASH Mathematical Statistics1
BoglEo s B ke Foo Had &9 2§ ok Ao B, g zelE, A4
T T oibrsty FAE thRuA BE A3 9 FE w5y A4S oldsith Ee
SATY 7 xelE A9, Fel 5% FYHoR T Tl o]59 o]E4 wjH 1}
sg2 ey, Ade ANNE, GEE SERYE Y HEEE 2428 dejs) ¢

Histograms. Descriptive statistics. Probability. Probability spaces. Fundamental
theorems in discrete probability. Random variables; densities and distribution
functions. Continuous distributions. Independence. Distribution functions.
Transformations of random variables. Central limit theorem. Distributions of sample
statistics. Generating functions. Convergence concepts. Limit theorems.
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STA2021 £EEA4sk2 Mathematical Statistics2

FUFACIA W FEEES g £, A, B4R Fow PAE 5
4 mg FEo &3 g8 ot 4 Foa

Hypothesis testing. Confidence intervals. Estimation and hypothesis testing. Order
statistics, Decision theory. Bayes and empirical Bayes rules. Efficiency. Analysis of
Variance. Distribution free and robust techniques.

4 El'ﬁ %Fgﬂﬁ Multivariate Analysis
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Algebra and calculus of vectors and matrices, special multivariate distributions
(normal, Wishart, Hotelling's T-squared, multivariate T, multivariate log-normal,
etc.). Categorical dependent variable regression, loglinear models, inference in the
multivariate normal distribution, multivariate multiple regression, gypothesis
testing, likelihood ratio tests, multivariate analysis of variance and covariance,
principal components analysis, factor analysis, and classification and discrimination
models.

STA4005 Cjojgjoto|d Data Mining
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Basic concepts and applications of Data Mining are taught. Various data mining
techniques such as logistic regression, decision trees, and neural networks are
analyzed and compared based on real data with various statistic packages.

STA4006 t.':."-?jéxl'ﬂﬁ —'.| Categorical Data Analysis
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Model development and data analysis are taught using data based on discrete
random variable such as binomial distribution, Poisson distribution. Main topics are
Chi-square test using contingency table, logistic regression, log linear models, and
multicategory logit models.
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The aim of this course is to develop a deep and practical understanding of
nonparametric statistical methods, which are used for data without normality
assumption. Especially, the following cases are included in this category : data with
outliers, data from survey and medical statistics. Those data will be analyzed using

SAS and/or R programs.

STA4011 A|AHsHA Time Series Analysis
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For time series data analyses, stationary and non-stationar processes are
introduced and explored. Variations of time series data are analyzed into
deterministic trends, seasonal trends, periodic trends, and so on. Such trends are
discussed.

STA4012 AlA=H Experimental Design

For scientific studies and experiments, an efficient plan for them is required.
Statistics has been developed experimental design for the purpose. Ih the couse,
the methodologies for the analysis are introduced for several designs.

STA4016 SAHZ=H o HMEH Statistical Modeling and Consulting]!
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This course prepares students to a rigorous study of the linear model on the appled
statistical point of view, which is best known through multiple regression and
analysis of variance. The aim of this course is to develop a deep and practical
understanding of this classical linear model, along with its strengths and frailties.
Depth of understanding comes from a systematic use of variety of data applications.
Practical understanding comes from broad experience with and probing of the
methods on particular data sets through use of a flexible computer data analysis
language, which for us, will be SAS and/or R.
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STA4017 SAHZEZH o HMEH2 Statistical Modeling and Consulting?
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This course is designed for students to learn various analysis methods in statistical
learning, including supervised learning and unsupervised learning in Big data
modeling. And also study the introductory text mining techniques.

STA4020 SAHA =&iag| Statistical Quality Control

AAF A A =Y

el g},

ERR

)

QoY

Statical methodologies for quality control are introduced. Sampling methods, test
for quality, etc. are discussed.

STA4034 .<=ZF|'-|3H’:1 Regression Analysis
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Regression models are considered to identify any relation between two variables.
Regression analysis course introduces estimations and tests for regression
coefficients, lack—-of-fit test, analysis of variances and so on.

STA4035 E3HEASH Insurance Statistics
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This course focuses on the basic concepts on the insurance statistics. It covers the
following issues: probabilities, random variables, moments, distribution in insurance
statistics, insurance and Poisson processes etc. Through the course, the students
will be familiar with applied problems in the insurance industry.




Sample Survey Methodology and

A
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An audience can be undergraduate and graduate students who want to understand
and experience survey research. The course will be helpful for students who are
faced with gathering data through a survey research project. It explores the topics:
developing and administrating questionnaires, conducting practical surveys,
ensuring scientific accuracy, analyzing and reporting survey results etc.

STA4038 HEEAMA Sample Design
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This is an introductory course on the design and analysis of sample surveys. The
prerequisite is an elementary course in statistics. The course emphasizes the
practical aspects of survey problems. It covers the following topics: basic concepts
for sampling theory, simple random sampling and estimation, stratified random
sampling and estimation, ratio, regression, and difference estimation, systematic
sampling and estimation, cluster sampling and estimation etc.

STA4039 ME=2M Survival Analysis
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This course introduces statistical methods that analyze a time-to—event variable of
interest. Especially, the focus will be on fitting non—-parametric, semi—parametric
and parametric models that take the censoring property of the variable into
account. Several real data sets will be analyzed using statistical software R.

STA4040 H|O|R|QtEASH Bayesian Statistics
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Bayesian statistics is one of the major fields of modern statistics, providing
decision—making theories and inference methodologies based on probability theory.
This course aims to study the fundamental concepts, principles, and practical
applications of Bayesian statistics.
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STA4041 Z7FSAHst Spacial Statistics
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Spatial Statistics is a course that addresses methods for analyzing data with
geographic locations and spatial dependence. The course covers the characteristics
and types of spatial data, along with key techniques such as spatial autocorrelation
analysis, spatial regression models, and kriging. Students will visualize and analyze
real data while exploring applications in fields such as environment, ecology, and

urban studies.
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“Synthesis of Large-Area Tungsten Disulfide Films on Pre-Reduced Tungsten Suboxide Substrates”, ACS
Applied Materials Interfaces, Vol. 9 (49), pp. 43021-43029 (2017).
“Enhancing Visible-light-induced Photocatalytic Activity of BiOl Microsphere for NO Removal by
lE=2 Synchronous Coupling with Bi Metal and Graphene”, Applied Surface Science, Vol. 467-468, pp. 968-
978 (2019).
“A Shape-Variable, Low-Temperature Liquid Metal-Conductive Polymer Aqueous Secondary Battery”,
Advanced Functional Materials Vol. 31 (50), p. 2107062 (2021).
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“Wire—based Triboelectric Resonator for a Self-Powered Crack Monitoring System”, Nano Energy, Vol.
71, pp. 104615 (2020).

“Band Well Structure with Localized States for Enhanced Charge Accumulation on Triboelectrification”,
Nano Energy, Vol. 90, p. 106647 (2021).

“Silicone engineered anisotropic lithography for ultrahigh—density OLEDs”, Nature Communications, Vol.
13, p. 6775 (2022).
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“Stabilization of lattice oxygen evolution reactions in oxophilic Ce-mediated Bi/BiCeO1.8H
electrocatalysts for efficient anion exchange membrane water electrolyzers”, Advanced Materials 36,
2314211 (2024)

“Strain—engineering of contact energy barriers and photoresponse behaviors in monolayer MoS2 flexible
devices”, Advanced Functional Materials 30, 2002023 (2020)

“Monolayer optical memory cells based on artificial trap-mediated charge storage and release”, Nature
Communications 8, 14734 (2017)
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"Weak cosmic censorship conjecture in Kerr-Newman—(anti-)de Sitter black hole with charged scalar

field," JCAP 10, 012 (2021).

"Bound on the Lyapunov exponent in Kerr-Newman black holes via a charged particle," Phys. Rev. D

105, no.2, 026006 (2022).

"Metric fluctuations in higher-dimensional black holes," JHEP 08, 102 (2023).
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"Highly Efficient, Heat Dissipating, Stretchable Organic Light-Emitting Diodes Based on an

MoO3/Au/MoO3 Electrode with Encapsulation”, Nature Communications, Vol. 12, p. 2864 (2021).

"Graphene-Based Intrinsically Stretchable 2D-Contact Electrodes for Highly Efficient Organic
Light-Emitting Diodes", Advanced Materials, Vol. 34, p. 2203040 (2022).

"Efficient Photon Extraction in Top—-Emission Organic Light-Emitting Devices Based on Ampicillin
Microstructures”, Advanced Materials, Vol. 34, p. 2202866 (2022).
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PHY2002 <sh1 Mechanics 1

Vector®} Matrices AlAtS F#3F 9] Newton &38te] 48 =
ol &, 7|xXEolE, ZAE, BddE, Perturbation T& &5t

Tl

F

To understand the fundamentals of Mechanics we study Newton's law, oscillations,
gravitation, and nonlinear phenomena.

PHY2007 <st 2 Mechanics 2

Lagrangian® Hamilton®] DynamicsZ 345-3t1 oS EE FAHA Yol &

WA FE 5% By

«Study Lagrangian dynamics and Hamiltonian mechanics.
Dynamics of paticles in central force field.
*Collisions and system of paticles.

PHY4001 #AAf7|sk2 Electricity and Magnetism 2

AAZ) SN B2 Gd7etE 7I2= sfo] dete] s dat o] Mes E%fﬂ 7]
Aste] o]2g AMBT. JHg WA ulo] WAl AAI)FE Ax
A WAL QLA ST, WA vk Al o g BLE] w)Ed)

olel wheh AFCEL AR)9] S0 Sii S AR A PEHE AR g%f&u}.
o) o] MAE AN A% A A Ak A sl v, WA o4 el 7

AR v}, EE dEs a9e dna

In this subject, the basic theories and equations of electrodynamics are introduced
from the set of equations of the electrostatics discussed in E&M 1. The famous
Maxwell equations are derived and it is shown that electromagnetic waves can
propagate in free space as the result of the Maxwell equations. It is shown that the
propagation of electromagnetic waves in different media as well as reflection and
refraction can be explained by the solutions of Maxwell equation and the boundary
conditions.

PHY4002 <#&&88h Mathematical Physics I

B2 ASs] AM B Foe] AR AGES BD PUS Fieke FPoE
1,2 ¢ o] itk el elshl oMt Faase 4, dnps 248, e
Feol F4E e

Mathematical concepts and methods necessary for studying advanced physics are

lectured with 2 courses 1 and 2. Mathematical physics 1 includes such topic as
infinite series, matrices, partial differentiations and multiple integrals, and vector
analysis.




PHY4007 <AEsSH 1 Quantum Physics 1

A4 Eeld
2 2o,

pud

PAE AP AGE, P Ak P2, PR ste] PR, 12w
of tg 24 AHow AR 1= L AxTIH AR F5AE 5

With basic concepts of quantum theory, system/structures of quantum
mechanics(QM), and methodology fo QM, real physical phenomena will be studied
in the view of atomic structures, electromagnetic wave, and atomic interactions.

PHY4053 H&|=2|st Astrophysics
B Ao dAEYSY o4 7lzet A JidS AAAHOE tuyth Hak 239
34 A4, 29E, $FE T 78 FAE 7 "9 By mds v|Nto R odjgiy
o gk dudgidelEel dig ofaol Ag oS uEFUT A MAEE st A
THFS AE A =ejatar, - 72 8 st @k A ARl ojsfE AFFUTt o5
ol A EEs ok = A Abngy R A A T ks HxE Pk

This course provides a comprehensive foundation in the theoretical principles and
core concepts of astrophysics. It explores the formation processes of stars and
galaxies, black holes, and cosmology, with an emphasis on understanding these
phenomena through mathematical and physical models. Additionally, it examines
the principles of general relativity and its applications. Students will engage in an
in—depth discussion of contemporary research trends in astrophysics, fostering a
systematic understanding of the universe's structure and evolution. The course
aims to cultivate logical reasoning and academic research skills essential for
advanced study in astrophysics.

PHY4008 <&|=2/sh2 Mathematical Physics 2

Gelzelstio] oolA] Belstel WA Sote] AW WHES olsFhES k. el
gef2e M g Ao Fau o] FH EoRA AR W AR Wy, 55
5, AR, AEag 58

Mathematical physics 2 focuses on differential equations and their solutions
including ordinary and partial, variational methods, and integral transforms.

PHY4012 <AHSH2 Quantum Physics 2
G 71 WA s, At AAleE 2, At W E, e AA By
of tig &4 siew Axte] 72 % AAr|get dxte] s g T Adelgh

With basic concepts of quantum theory, system/structures of quantum
mechanics(QM), and methodology fo QM, real physical phenomena will be studied
in the view of atomic structures, electromagnetic wave, and atomic interactions.

sastat | 77



PHY4014 1# =23 Solid State Physics I
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Students will study on the structure of crystal,reciprocal lattice , diffraction of
crystal, binding of crystal, phonon I (Lattice vibration) and phonon II(thermal
properties) and so on.

PHY4019 <Ar=2|st Particle Physics

B9 |z UG oldloh 1 HFHH el 1A U S-S el ek A FA
RGBS FRe 15 Aole] 4EAEs A, o 58 o :
A, AUE 5ol oAl AdH P2 =3

fundamental structure of matter will be explored. Elementary particles and their
interactions are introduced along with theoretical concepts such as quantum theory
and relativity. Basic experimental method will be also covered.

PHY4020 JH|E&|sh2 Solid State Physics 2

A 2Rl Fermi 714, olUA] o], WAl A4, Fermi W3 55, k=, S8 9
ek, e A A E, 2AEY e tEH

This course is after taking the solid state physics deal with the Fermi gas in metal
of free electron model, energy band, semiconductor, Fermi surface and metal,
Plasmon, polariton and polaron of optical processes, exciton, superconductivity,
and so on.

%El%—ﬁ’-f i.:'.“:._l'7 |% 015H.1_|i1 Physics for high technology adventure
PHY4054 /
b o] design

1, 28hdel SlybEelst 9 weAEe 5 L 28hd Eo A ¢
sZeo], e, A 2xh P o
e AR

In the first and second years, students take basic theories such as general physics
and semiconductor physics, and as first and second year subjects, they conduct
practical training related to their career path in various professors' laboratories
related to displays, semiconductors, and energy devices.

PHY4045 ZA2j=2|st Physics for Qptical Materials

oL o @ e AV A/BAA 24 BA 54 L B4 dalA Seat =
o, &Al BAS wgoR A/19A s S8 Aol taA e

This lecture covers the measurement and analysis of various electrical and optical
materials property based on optics. And this lecture includes the application and
mechanism of electrical and optical devices based on material properties.




PHY4036 Ifzgst Optics

Sl
s 2 ol B3t o] 28 Fste Aty vluste] Ayela, W A AtS gEY. 53

‘?_V\]'Oﬂ og ddd 2 Al sk Egela, S EE g ddEE W 31d4
Z}oll 9] 3t Fraunhofer 3 4S 2 t}F1, Fresnel 3|49 7|9} F<o tfsle] =93

=

In recent years optics there has been a remarkable upsurge in the importance of
optics in both pure science and technology; the course facilitates the student's
understanding of contemporary ideas modern optics.

A survey of physical optics: Propagation of electromagnetic waves, the
electromagnetic spectrum, wave theory, Fourier methods, polarization, coherence,
interference, and diffraction.

PHY4037 2828223t Applied Physics

Axnnt 8 ARSI 2ol Ao A5 $FE, FET 722 4% 27455 $48 Axa
A, GRATE AREAG A AR LEE, vEA] T2, A7 AE] WALE, v
A AZA 4Q, PN 8E, 743 wEAske) 1%, 244 A9 uAuolE, 24
o Bew, A4 BEA, SR wEd 5o Tl 52 R

The purpose of this course is for senior students to understand basic
characteristics, operation, limitations of semiconductor devices. The students
should understand existing electronic circuits and systems and develop the basic
tools with which they can later learn about newly developed devices and
applications. The topics are crystal structure of solids, quantum theory of solids,
semiconductor material physics, transport phenomena, and structure and properties
of semiconductor device physics such as PN junction, diodes, and bipolar
transistors.

PHY4041 ZA}7|st 1 Electricity and Magnetism T
A7NA g 71 o] He % HAY v -AtE HAs —r“”*oi B
1, 0|2

He W o WA FEstL, o

&2t} ol & YN E, 359 F o

B9 2 e A el ofs) g g o
A

q}oﬂxﬁ,} B4 A A4t Aol sl ‘:]rf‘:]r

This subject handles the basic laws of electromagnetic interaction summarized as
Coulomb's law and Biot—-Savart Law which can be re-written in differential
equations in the form of Gauss' law and Ampere's law. Vector algebra and vector
calculus are introduced in order to describe the physical quantities as vector
functions in three dimensional space. Solutions of Laplace equation and the concept
of dielectric constant are explained.
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PHY4043 € % SA&2sH Thermal and Statistical Physics I

23 QS J1A) B $EE B Sle) @ AN YT, Ao
o AL2RH, 150 A% %+, A= A, G AWE, Aot e S

&< veth

The subject of the course includes fundamental principles and simple applications
of thermodynamics and statistical mechanics of matter in equilibrium and
non—equilibrium. This course covers distribution function, equation of state, First
and second laws of thermodynamics, concept of entropy, thermodynamic relations,
and applications.

PHY4044 #AibzEE|sh Computational Physcis

R L ERELE 559l PHE Ty 9ol G4
AL BHow @rh AR xw Python® 814331, 53] ol & Bo]8H2
$)9 MATLABS: Sirslit, AR EelSolA F2 AL831 Labviewsh Origin 56 94
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The Lecture of Computational Physcis is to provide programing languages for
computers, such as Python and Mathlab for theoretical calculations, as well as
Labview and Origin for experimental physics.

The lecture will open for comprehensive understanding of natures in order to
design and perform the theories and experiments in depth.

PHY4047 oLZ| S|t Physics of Energy

A Eeldtel gk 7] %% o] A
2 oA el Mkl oot Ak, A B A
oA wAsh Ws 5 AL 9 Hag =, 38, AuaeAQl &9 2 A4

722 7helait}.
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This course is designed to provide a fundamental and systematic introduction to the
scientific principles and concepts related to the Physics of Energy. It will cover the
following scopes: the introduction and recent trends of energy sources, the
operating principles and mechanism of energy devices and systems, the basic
interdisciplinary study and knowledge of physics, chemistry and materials science
for improving energy generation and conversion efficiency.

PHY4046 &8st ¢u2|= Algorithms for Physics

i =elsh Aol M Hefddt Moy o3 g A4l dauelae] T8 AX AL 8

t}. & w o] A= Python, Mathematica, TensorFlow 59| dol & &3] Al Egs &
opof| Al AMEE = olE Y FE oldlEta, Ay = wAd A8, A5T ¢ JdEF g
1:‘|_. ;1;»;]57_ 7]zx40 @EHJ gau A2 xlx% zl—/ﬁ-cl _/; 9}1\5:_% -ﬂ.q_

Algorithms such as deep learning and big data play important roles to study
physical phenomena in modern physics. Here, students will understand and code
various modern algorithms by Python, Mathematica, or TensorFlow. Particularly,
we expect that a student can write the deep learning algorithm.




oi5F Ol = oo AIS Experiments on classical mechanics and|
PHY2012 <st & A 2| modern physics

This course is composed of various experiments related to classical mechanics and
modern physics. Students can understand theoretical contents through related
experiments. They are Zeeman effect, rigid body rotation, simple pendulum, modern
physics experiments.

g3 2 optics

QA7) 8 urﬂow &=
o, we, el A g
ole] 7 Bt %

5ol
el olsfe] ot

Some basics experiments of electricity and Magnetism which is learned at the
class of Electricity and Magnetism theory. Also, students will verify the knowledge
of optics I, II through the several kind of experiments in the Lab., also check the
characteristics of propagation and interference and diffraction of light. We will spot
a lot of prior of course on the understanding of modern optics with base of laser
and spectroscopy.

PHY4049 %E%%%Elgﬁ ggfglfé;nents on advanced applied|
N AAE #oo] Fws| Q1 Ha FES wa gl 2o Fopo Aw $§ Ao e
ol 1N AES AFE & e AEYUnh 7S 9T, dAdiEY, WA, Fe A
g5 &3 oA =2 A i3 M-S vEor AFA EEE A8 F dE &
oks AE R, o)t #dd HA B A¥S A

This course is a course where you can practice theoretical considerations and
experiments on cutting—edge applied research in the field of physics, which has
been actively researched and attracting attention recently. Based on the knowledge
of physics experiments learned through previous mechanics, modern physics,
electromagnetism, and optical experiments, we look at the fields of application
where physics can be newly applied, and conduct the latest physics experiments.

PHY4050 S&|H 1T 2HE] Phys/cs research project 1
= sl—ﬂ /\g o) EH}‘]’OE %‘:‘/]6_‘]'— ;ﬁ_g_ HLﬂJ,]_ N—gq Ho]"ﬂ /“Zﬂ
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This course is to perform research in theoretical and experimental lab. On the
basis of physical concepts understood in classes, students involve research project
or perform specific topic. They have research experiences for their future works.
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PHY4051 E&|H T 2HE? Physics research project 2
v AFRE =Yg Ay RS ddew =88 Ao shed g A e AA
Ao Ao Agsfe] Aprs FAste Aotk o= 9 e Eee dpAS At
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This course is to perform research in theoretical and experimental lab. On the
basis of physical concepts understood in classes, students involve research project
or perform specific topic. They have research experiences for their future works.

PSS2001 dojE2|sh Modern Physics 1
N2EE S AR A2 S ZE ol Al SAEAA 19417]Z0l i dAoEE st
NZ2E 2% o] AAHAME E54UE, BH Ao} v 8, FAdE 9 5A9
o] Z]zwokst Jidel st &gkt

We introduce the modern physics at the end of 19th century to the student who

are already took the note of general physics and knowledge of basic calculus. In
this course, students are will study general conception and basis of special
relativity, particle and wave theory of matter, quantum mechanics and statistical
physics.

PSS2003 dOjE2|sk2 Modern Physics I
dAd) 28 oA 53 G 712 MdH K48 vgo R A& EAE
g3, wAEYS}, 2AdEdq, A=, JAE Y] 72 AAs g

Taking the modern physics 1 beforehand is highly recommanded. This course will
study basic conception of atomic physics, molecular physics, superconductivity,
solid state physics, nuclear physics and particle physics.

PSS2005 111[‘7|°|'7|'|E Introduction electromagnetism
W AFE dvrEE s A% S e R [ Apy ]d*k’ﬂ Bl R
ok 7)ol A 71, X’-H B4 &l M7 ‘3< { 7] @4, AR WA, Ax]
oA, Mg g, dAprlake] iy gl 5 Sl o] H ] ate] 1444 RS S

g

The goal of this course is to understand electromagnetic phenomena in vacuum
and materials. Electric field, potential, electric transport in materials,
electromagntic laws, electromagnetic induction, Maxwell equation, radiation in
materials are covered.




