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881.301*  HAchchissh 1 3-3-0

Modern Algebra 1
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M 2 BiIRD 2% ¥e|Sa 382 AN

This course deals with definitions and examples of
groups, rings, modules and fields, their sub-structures,
quotient- structures, and homomorphisms. Students are
introduced to important theorems and applications.

881.302 Hoiciast 2 3-3-0

Modern Algebra 2
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This course follows “Modern Algebra 1” and includes
important theorems on groups, rings, proofs on modules
and fields (Jordan-Hoelder theorem, Sylow theorems,

Galois theorems, etc.) and various applications.
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Introduction to Differential Geometry 1
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Course covers study of curves in Euclidean spaces,
Euclidean space, rigid motions, rotations and reflections,
orientations, cross product, tangent spaces and tangent
maps, length of curves, tangent line, curvature, osculat-
ing circle, radius of curvature, curvature vector, rotation
index, isoperimetric inequality, torsion, and the
Frenet-Serret formula.

881.304 o|g7|51EE 2 3-3-0

Introduction to Differential Geometry 2
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This course follows <Introduction to Differential
Geometry 1> and deals with surfaces in 3-dimensional
Euclidean space. Topics covered are: Tangent planes,
normal vector fields, helicoid, surfaces of revolution, area
of surfaces, surface integrals, the first fundamental form,
geodesic, the second fundamental form, principal curva-
tures, Gaussian curvature, mean curvature, structure
equations, Hilbert theorem, Gauss- Bonnet theorem, vec-
tor fields and Hopf's theorem.

881.313 gkt pal=2| 3-3-0
Sets and Mathematical Logic
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g4, EY0| YY2 S8 MexoR FEBILY,

This course exposes students to several topics such as
elementary set theory, construction of natural numbers,
integers, rational numbers and real numbers, axiom of

choice, cardinals and ordinals, and methods of proofs.

881.319 L2444 3-3-0
Numerical Linear Algebra
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This course covers Gauss elimination, Cholesky decom-
position, Householder and Gram-Schmidt methods, data
fitting, nonlinear least squares problems, simplex meth-
ods, decomposition of matrices, Jacobi and Seidel iter-
ation, relaxation methods, finite differences, ADI method,
and conjugate gradient methods.

881.320 Lz|5HM7HE  3-3-0

Introduction to Numerical Analysis
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Students study topics such as error analysis, poly-
nomial interpolation, Newton divided difference, rational
approximation, trigonometric interpolation, fast Fourier
transform, spline, numerical integration, Peano error repre-
sentation, Euler- Maclaurin formula, Gauss quadrature,
Newton and quasi- Newton methods, and numerical
methods for finding zeros of polynomials.

881.401 HAf2EIHE 1 3-3-0
Introduction to Topology 1
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In this course, students are trained in the basic prop-
erties of topological spaces, Tietze extension theorem,
metrizability, Hausdorff space and separability, and com-
pact spaces.

881.402 4R 2 3-3-0
Introduction to Topology 2
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As the continuation of <Introduction to Topology 1>,
this course trains students in topology on manifolds, first

fundamental groups, and covering spaces.

881.408 7|5t 3-3-0
Geometric Algebra

Ch4ssto] Q1012 ARESH MECH4O 814, 2lolol | SIA
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SRR E “SEL-FE UOAI-RE AGAIZ'E EAIEL St 8| 152 JYE. (The first number means “credits”; the second number means “lecture
hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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o, Liedtd} Lie?| O S HHRCH.

This course trains students in the interpretation of lin-
ear algebra in terms of abstract algebra, orthogonal ge-
ometry and symplectic geometry over arbitrary fields,
classical groups, topological groups, Zariski topology and
algebraic groups, and the definition and examples of Lie
groups.

881.410 CH47|5tet7HE  3-3-0
Introduction to Algebraic Geometry
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This course is for students who have mastered the
basics of undergraduate abstract algebra. As an easy in-
troductory course in algebraic geometry, it covers the
following topics: affine and projective space; projective
geometry on the plane; projective Nullstellensatz and di-
mension theorem; extrinsic properties of projective vari-
eties; Riemann-Roch theorem for algebraic curves; and
resolution of singularities of projective algebraic curves.

881423 mHolRuHAl 3-3-0

Partial Differential Equations
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In this course, students are introduced to the basic
theories of partial differential equations. In addition, first
order quasilinear PDE, local existence, uniqueness,
Cauchy-Kovalevsky theorem, Laplace equation, maximum
principle, Harnack’s inequality, Hilbert space methods,
and variational principle are discussed.

881424 S8HolRuHAl 330

Applications of Partial Differential
Equations
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In this course, students are introduced to ways in
which the theories of partial differential equations are
applied to problems in physics and mechanics. In partic-
ular, they will study the following topics: Dirac equa-
tions; Maxwell equations; self-dual equations in the non-
linear field theories and their soliton solutions; and ten-
sor analysis and the Einstein field equations. In addition,
the course covers the Navier-Stokes and the Euler equa-
tions derived from mathematical fluid mechanics.
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881.425 LT E 3-3-0
Real Analysis
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In this course, students are introduced to the
Lebesgue integral and measurements on the real line,
absolutely continuous functions, functions of bounded
variations, space of integrable functions, product of
measures and Fubini theorem, and applications to
Fourier series and integral.

881.427 4 Fglo|2  3-3-0

Algebraic Coding Theory

HEZM|O| 7§jE¥ S Shannon 0|28 AJfst, CiYst BES
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2 HEn 88Ys 52 tEd

In this course, students are introduced to the notion
of entropy and Shannon theory and the basic properties
and error-correcting functions of various codes (linear
codes, cyclic codes, Hamming codes, and Reed-Muller

codes).

881431 Zalof siifzt 88 3-3-0

Fourier Analysis and Applications

1MA0l Fourier g4 2 Four|er 20| ol 28
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This class will study the classical theories of the
Fourier series and its integrals. Included in the studied
topics are the discrete cosine transform, the fast Fourier
transform, wavelet and the multiresolution analysis, as
well as the wavelet and the Fourier transform, the proc-
ess of signals as well as the images and applications to
the inverse problems.

881.433A YzE 3-3-0

Introduction to Cryptography

LUQSH 7|2 Y42 HA AJH5LD, CIUSH 7|29| sl
o535t Ol 55 Y2, 2R OrMA, ACH 52 HiR
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This course will begin with an Introduction to the es-
sential elementary number theories. Afterwards, we will
go on to learn about the various encryptive and de-
cryptive algorithms. In addition, various cryptosystems,
their complexity, security, and overall advantages as well
as disadvantages will be dis- cussed.

881.434 tQ Ao} Eoisky| 3-3-0

Chaos and Dynamical Systems

Kepler2s, AHEH71| HamiltonZ|, QMM S5,
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The course WI|| cover the Kepler motion, ecological
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problem, Hamiltonian system, stability and chaos, limit
cycles, Poincare map, and strange attractors.

881.436 o4kt 3-3-0

Discrete Mathematics
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In this course, we will study discrete phenomena in
computer sciences, operation research, and statistics,
and practice solving problems on discrete structures.
Starting from the basic mathematical tools such as sets,
logic, functions, and probability, we will go on to mathe-
matical reasoning and counting method using permuta-
tions, combinations, graph and tree. This course also
deals with Boolean functions, turing machines, algorithms
and complexity that form the basis of computer science.

3341.201*  Stid7HE 1 3-3-0

Introduction to Mathematical Analysis 1
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Basic properties of real number field including com-
pleteness axiom, limits of sequences, elementary topo-
logical properties of coordinate spaces, Cauchy se-
quences, compact and connected sets, precise definitions
of limit and continuity, uniformly continuous functions,
properties of monotone functions, Riemann integral,
Riemann-Stieltjes integral, properties of functions of
bounded variations, fundamental theorem of calculus are
studied.

3341.202 SiAM7HE 2 3-3-0

Introduction to Mathematical Analysis 2
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As a sequel to Mathematical Analysis 1, uniform con-
vergence of sequence of functions, differentiation and in-
tegration of sequence of functions, power series and an-
alytic functions, trigonometric series,
Weierstrassapproximation theorem, Arzela- Ascoli theorem,
space of sequences, improper integral, functions defined
by integrals, gamma function, integral transforms, basic
properties of Fourier series, Fourier series of continuous
and differentiable functions, Lebesgue integral and

- 42|25k (Dept. of Mathematical Sciences)

Fourier series are studied.

3341.301A E£AFfE 2 3-3-0
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As a sequel to <Complex Function Theory 1>, some
deeper results as well as various applications of the
theory are introduced. The connections between the theory
itself and other areas of mathematics are emphasized. The
following topics are studied: calculation of Fourier trans-
forms, Weierstrass products, entire functions, Hadamard
factorization theorem, the gamma and zeta functions,
prime number theorem, conformal mappings, Riemann
mapping theorem, Schwarz- Christoffel integrals, -elliptic
functions, Weierstrass functions, the Jacobi theta functions
and their applications are studied.
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3341.347
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Compared with real differentiable functions, complex
differentiable ones (called complex analytic functions)
have many unexpected good properties. This is due to
the fact that the notion of complex differentiability is
much more restrictive than that of real differentiability.
Many important functions which were originally defined
as functions of real variables can be extended to com-
plex analytic functions. For this reason, complex function
theory is an indispensable tool in many areas of pure
and applied mathematics. In this lecture, some general
characteristic properties of complex analytic functions are
studied. To be specific, the following topics will be cov-
ered: Moebius transformations, elementary functions,
Cauchy-Riemann equations, analytic functions, harmonic
functions, Taylor series, line integrals, Cauchy's theorem,
Cauchy’s integral formula, maximum modulus theorem,
Laurent series, and real integrals by means of residue
calculus.
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3341.348 Ch A5G 3-3-0

Functions of Several Variables
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Differentiation and integration of vector-valued func-
tions are treated in this course. Topics include differ-
entiation of multi-variable functions, the implicit function
theorem, maxima and minima of multi-variable functions,
multiple integrations, the Fubini theorem, change of vari-
ables in integrations, Green’s theorem, Stokes’s theorem,
and Gauss'’s divergence theorems.

3341.353 HSALHE  3-3-0
Introduction to Scientific Computing
WA LS Olslist?| laiMe 884tel Wi %OI e
ZO|Ct. Olof Hilbert =7t Sobolev &7t 59| &t4a7H0fA
AD|RHHASS S 4 o $3UO2 AU T2
= 852 & W s Tlof04 = U=2 4Aldstuat st

The methods of applied mathematics are necessary to
understand the Scientific Computing. So, in this course,
we introduce the Hilbert space and Sobolev space to un-
derstand the applied mathematics and analysis the in-
tegral-differential equations on the those spaces using a
mathematical theory. Courses include Functional space,
integral-differential  equation,  Fredholm  Alternative,
Variational principle, Fourier and Laplace Transforms and
asymptotic analysis.

3341453 4% RHE U HAG 3-2-2
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Introduce the modeling equation arising from physics,
biology, medical applications and economics. Each gov-
erning equations are mathematically analyzed by inves-
tigating equilibria solutions, stability, existence and
uniqueness. Also we emphasis on practical issues of
computational methods.

3341.454  2|Hstel 43y o|2 Y AL 3-3-0
Mathematical and Numerical Optimization
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Optimization and its computational methods are very
important on science, engineering and industry. In many
cases, we may get the wrong solutions due to the in-
stabilities of parameter optimizations or inverse problems.
To understand and solve those problems, we will give a
lecture on mathematical theories and numerical meth-
ods on those subjects.

3341.445 £TEF 1 3-3-0
Topics in Mathematics 1
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In recent years, mathematics is undergoing exciting
new developments. The barriers between fields are being
broken; many new unexpected applications are con-
tinually found; and out of this cross-fertilization, new
kinds of mathematics are born. The objective of this
course to introduce this exciting new developments to
advanced mathematics undergraduate students in a time-
ly manner. The current possibilities include but not con-
fined to the following topics various new advances of
pure mathematics and logic; computational science and
numerical analysis; fluid mechanics and geophysics;
wavelets and signal processing; cryptology; quantum
computation; mathematical biology including bio-in-
formatics, proteomics and neuroscience; intelligence sci-
ence; financial mathematics and mathematical econom-
ics; probability theory with various applications. But ulti-
mately, the topic to be covered will vary depending on
the instructor and the circumstances.

3341.446 £THEH 2 3-3-0

Topics in Mathematics 2
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In recent years, mathematics is undergoing exciting
new developments. The barriers between fields are being
broken; many new unexpected applications are con-
tinually found; and out of this cross-fertilization, new
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kinds of mathematics are born. The objective of this
course to introduce this exciting new developments to
advanced mathematics undergraduate students in a time-
ly manner. The current possibilities include but not con-
fined to the following topics: various new advances of
pure mathematics and logic; computational science and
numerical analysis; fluid mechanics and geophysics;
wavelets and signal processing; cryptology; quantum
computation; mathematical biology including bio-in-
formatics, proteomics and neuroscience; intelligence sci-
ence; financial mathematics and mathematical econom-
ics; probability theory with various applications. But ulti-
mately, the topic to be covered will vary depending on
the instructor and the circumstances.

3341.451 8481 3-3-0
Financial Mathematics 1
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This course |s designed to introduce the basic theoret-
ical frameworks and methodologies of financial mathe-
matics and then the Black-Scholes model. In particular,
the following topics are covered: replicating portfolio; ar-
bitrage pricing theory; introduction to the probability
theory based on the measure theory; martingale meas-
ure and its application to the derivative pricing;
Brownian motion; Ito integral; Ito formula; Black-Scholes
market; Black-Scholes formula; numerical solution of par-
tial differential equations.

3341.452 28482 3-3-0
Financial Mathematics 2
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This course presupposes the prior knowledge of
Financial Mathematics I or its equivalents. The topics
covered in this course are selected from: American op-
tion; exotic option; interest rate models; risk manage-
ment; other topics of interest chosen by the instructor.

3341.352

LEORYHAYR 330

Introduction to Stochastic Differential
Equations
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As a basic material, we first cover the following top-
ics:

Probability theory based on Measure theory
Kolmogorov construction of Brownian motion
Martingale theory
- Ito’s stochastic integral and Ito formula

Utilizing these tools, we cover the existence and the
uniqueness of the solution of the stochastic differential
equations driven by the Brownian motion. If time per-
mits, we may also cover some topics related to Markov

process, infinitesimal generator and the Feynman-Kac
formula.
3341.211 P42 3-3-0

Number Theory

JAZ 09 NZOR AL BHEAl 0|2}Q0,
‘:' |.A |:|2]I|_|»EA I:II-Z-IA_! % 21 §O| [:|.OI:O|-
FAHS c%WJQI °%§ CHECh Of kEoilﬁ“ FrE9 L=
A HYE ¥ OfL2t SiMA HWHE 8= MY 7*0IEL

This is an introductory course for Number Theory. The
course covers various subjects of number theory includ-
ing prime numbers, congruence equations, sums of
squares, multiplicative functions and Diophantine equa-
tions, to name a few, and some applications. The course
will introduce not only arithmetic methods but also ana-

lytic methods of number theory.

3341.362

14 ZROAY Y U HE 3-2-2
Efficient Programming and Practice

2 452 Z2AUS Fo 2| RoF ShdS tiye=
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89| z|H3tE o] flet 7|EE HTELD ASSICL

This is a course intended for students without any
previous programming experience, and will emphasize
the efficiency of the written program. The course will
start as a basic programming language course and will
lead into skills for writing programs that are memory ef-
ficient and of high speed.
EFYZ U EfSta} SH4S 93t S
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(Courss for Non-major Students)

881.001 S4835id 1 3-3-0

Applied Mathematics 1
UHNOIREHA, HBADRYHA
&, Sturm-Liouvilled2|, LaplaceH3t,
Hi2Ct
First order ODE, Linear ODE, power series solution of

ODE, Sturm-Liouville theorem, Laplace transform, vector
calculus are studied.
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881.002 83l 2 3-3-0
Applied Mathematics 2
<225 1>9 HLZUO|ZM Fourier g4t &, 245
Mates, 2, S4%E, Taylor :"‘Qt Laurent &4, &
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42| 52 HIRCh

As a sequel to of <Applied Mathematics 1>, Fourier
series and integral, complex analytic function, conformal
mapping, Taylor series and Laurent series, residue theo-
rem are studied.
881.003

o243 3-3-0
Differential Equations

AD|REEAAIO| 7|2l i, 245, Laplace 130
ot o, ool A ¥e| L ool RYMol &st H2l S8

Methods of solving ordinary differential equations, ser-
ies methods, Laplace transform methods, Theorems on
existence and uniqueness theorems are discussed.

881.004

2AHLELE 330
Complex Variables

Cauchy-Riemann &4, diiAfele, Zolele, Taylorgsy,
MoebiustHst, MAZ, Cauchy2Es4l, z|thz|22|Y2,
Laurentgs, AAE, SZtAHY, Poissond&Z34!, Dirichletd
Azl 24|, Riemann AEfete S5 CHECL

The following topics will be covered: Cauchy-Riemann
equations, Harmonic functions, Taylor series, Moebius
transforma- tions, Line integrals, Cauchy integral formula,
maximum principle, Laurent series, real integrals by
means of residue calculus, conformal mapping, Poisson in-
tegral formula, Dirichlet problem, Riemann’s zeta function,
etc.

881.006 S83aliM 3-3-0

Applied Mathematics

M NOIZUH, YO|RUHAl] 45 :
3

o 43, 8432 58 Hier
Linear ODE, Power series solution of ODE, Fourier ser-
ies, complex analytic functions, residue theorem are

studied.
881.007

24544

golt

A
4 e

Agoi4et 3-3-0
Introduction to Linear Algebra

HIEfS?l  ARARY, 7IMeb AR, dlEnt ABA, RA|Q
Hamilton- Cayleydz|, a240| CHztst,
Gram-Schmidt &, 2|AZSH S8 HiRC.

Vector spaces, linear transformations, bases and di-
mensions, matrices and determinants, eigenvalues and
Hamilton-Cayley theorem, diagonalization of matrices, in-
ner product spaces, Gram-Schmidt method, least square
method are discussed.

881.008 M2 3-3-0

Mathematical Analysis

4E4 O DlEJKSS B4l 33, F4dl 12 4,
Arzela-Ascolid2|, Weierstrassd2|, Ha4, ofiAety, A2tg

<, Fourier 5 S5 Hi@Ct.

Sequence of continuous and differentiable functions,
uniform convergence, Arzela-Ascoli theorem, Weierstrass
theorem, power series, analytic functions, trigonometric

. 22| 1452 (Dept. of Mathematical Sciences)
series, Fourier series are studied.

3341.001 Hochast  3-3-0

Modern Algebra

Cieesh(ZAtieahel 71220de Bt &, &, 712,
Folet ZHEtst HI|S0M  AlASto], 0|59 B2t 4
(quotient) 25 HIRC}. L5t 0|59 FZYAMSY SHAMY
delS BE, 0| 0|83l Sylowde|, OfO|E|E O|&, CiatY
2 Aol =, RetA|et GaloisOl22 SH5SICt DRz 0f
of 24201 JHES0| 30 A==s A SatEAMe 29 5
Al it 22 DHARl BAIE SifESkEN 2% =79t Ele
22 Holk

We learn basic concepts of abstract algebra. Beginning
with definitions and examples of groups, rings, modules
and fields, we study their substructures and quotient
structures. We also deal with their homomorphisms and
isomorphism theorems. Using these concepts, we learn
Sylow theorem, ideal theory, polynomial rings, field ex-
tensions, finite fields and Galois theory. Moreover, we
show this abstract language plays an important role,
when we solve some classical problems such as
‘construction by ruler and compass’ and ‘insolvability of
the quintic’.

12! 0|4 T2 (Teacher Training Courses)
715.218

HREet £8t08 3-3-0
Computers and Mathematics Education

HBEl OIS OfF 4512 JI2Ho} Selet o
4312 71230 SH=tete 2t BRAslof 9tk o TS0
A< Ol2fet BHSS Siich S5 LOGO Djoj32 Ycot

20l JISEES ot Che-I5t ST QAEIUT|ut Fol:

In this course, students will study mathematics educa-
tion in terms of the related topics of computers and the
Internet. Algebra-geometry education employing logo mi-
cro-world and DGS and web-based creative math will be
discussed in particular.

715.313 £otuaAL Y |28 3-3-0

Materials and Methods in Teaching of
Mathematics

Z - S5 4512 D450l Z0i0jA
Blo2 1 2= Yof| chsl =olstct.

This course will cover a didactical analysis of middle
and high school mathematics and discussion on teaching

methods.

Hatn o2 b

Hr

715.315* £StUEE 3-3-0

Teaching of Mathematics

ol

021 7HA| £t otg-Ale 2ot WY Y stu=0]| Cfst
z|29| Ao|22 HESiT,.

This course will cover an examination of the principles
and methods of learning and teaching mathematics and
contemporary theories on mathematics education.
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=S 712 (Extradepartmental Courses)
300.301A )5t at Aojalsto| EFAE 3-3-0
The Scientific Revolution

0f Ao S0 288 16~7M7| ey S Sot
chapste] HEoll O|=27|7t|9f ufste] HHES ietA Aty
Mol 245 BE ZoloiA FARKCZ ATt =& U
o= ol AP, SMQ| fsh, =HEAYIb BEEHT|
ks ZE5iH, dEntsol Zojutste29| a2t ®
E35| 225ch,

This course examines the scientific changes in histor-
ical contexts from the emergence of ancient views of
nature to the establishment of modern science through
the 16th and 17th century Scientific Revolution. Dealing
with ancient views of nature, sciences in the Middle
Ages, and the sciences in the Renaissance and the
Scientific Revolution, the course pays attention to the
transition from traditional to modern science.

fjo 1o ok 1% rl

300.302 afetat Zojats]  3-3-0
Science and Modern Society

DH5H5Q 0|30 2rYUSHLORSO] WH, Ofof TS A,

st C2ch 2 UgoR 2

M| S0 QlojMel Dsto| oigt, BpsiEhiet Msto| H2a

Qs}, Matnt 7|, Metat 20, ) L0l 23
 Isioingsol &
=

C},

This course deals with the development of modern
sciences since the Scientific Revolution and its in-
tellectual, social, and institutional effects. Topics include
the role of science in the construction of modern soci-
ety, scientific institutions, professionalization of science,
the relationship between science and technology, the re-
lationship between science and religion, the emergence
of 20th century sciences, and the relationship between
science and contemporary society. The course pays spe-
cial attention to the process by which science has come
to play an important role in modern society.

300.306 B3 Afo|AAQ| SdAlel X3t 3-3-0

History and Philosophy of Technoscience

O] £ 1CHollM 20M1710f O|2& 7| XY =5t
L ot HAE M WHSS 4TI 0 Afe
XA oA E98t Adg2 Yot Uz 7lse
Jof Fgge 0j1zle tYst 7| WA, 2 248 A
=2, 7|zt A6, 2o, A, 3, ARl HE™ ALoQ] Ch¥
of &% 282 FH/ Olslcte A8 3HC=Z oith 2|20
nanotechnology, biotechnology2t= 20| Y2| AF2E|= o0
ME BX0|, st M3st=s sHS0AT 710l ot Ofsh
£ La3olct,

This course examines the history of technoscience
from antiquity to the 20th century and the related philo-
sophical issues. The aim of this course is to explore the
nature of technoscience, and discuss the interaction be-
tween technology and science, technology and culture,
technology and industry, and technology and

management. The course provides an in-depth knowl-

-— -

Jo &1 28 >
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edge of technology to the students who major in natural
science, social science, and the humanities.

300.310 st 3-3-0

E

HMEHA 25t 22| &0 7
St 710{0f Cist S AYS FZEBHCL 0|0 Ht A7
ikl oL fHstel 80 st /A
SS2, Ay SHoME Zolst 22| A A
YZ0| UA0M FHste| SRES G2

This course is designed for students who major in bi-
ological sciences or similar fields, and teaches basic
knowledge in genetics from a classical and modern view.
In addition to establishing basic knowledge in genetics,
applications such as genetic engineering and bio-
technology are studied so as to understand the im-
portance of genetics to the existence of human life.

300.312 Msisk 1 3-3-0

Biochemistry 1

HEYS ZA SF0M HASs SE22 A0lM Lo

s2= Sfotd YWHOZ Olsliotl FHSHCh 24|

S0l AL shito] 7z, W3 ZOfol 4ol Lo 242
7|7, fHHEO

i
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o
09
p'ﬁ
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(0] AN
2A&7|7, 12|11 4Z AR g4 2
SHCiAL 5SS HIZL2MN MY 2225 Hi32t A0
AEEH Y, &g, dg 9 A 2AE olsfstA =
Biochemistry is a research field which explores life
phenomena at the molecular level. It tries to understand
and characterize the diversity of chemical changes and
functions using chemical approaches. Students learn
about biological macromolecules such as proteins and
nucleic acids, the structure and catalytic mechanism of
enzymes, the mechanism of the flow of genetic in-
formation, and biosynthesis and degradation of various
biomolecules. By providing the basic principles of bio-
chemistry, this course helps students apply their knowl-
edge to such practical issues as nutrition, the environ-
ment, health, etc.

300.313 Mstsk 2 3-3-0

Biochemistry 2
dotsh 1(300.312)>2 A&, WA LojL= 2t
el

<
24839 A 2AE Olsflsle 7|28 HiRLL HRe &
= Ci32t ZC}. st 2NEZ0| Azl Sl
Sl

I

> O
= =

[=] =y
ofdEl ChMZol 24 A ofo|th BteatE9l ol kY
S, CHALTHEHA BHd, RNAZIAL & B

As the second part of <Biochemistry 1 (300.312)>,
Bio- chemistry 2 covers chemical reactions in biology on
the basis of the molecular system. We study the metab-
olism of lipids, amino acids, and carbohydrates; the
anabolism of lipids, amino acids, and carbohydrates. We
also study gene expression, regulation of prokaryotes
and ehkaryotes, protein targeting, protein synthesis, RNA
processing, and DNA rearrangement.

NE 0.

SRR E “SEL-FE UOAI-RE AGAIZ'E EAIEL St 8| 152 JYE. (The first number means “credits”; the second number means “lecture
hours” per week; and the final number means “laboratory hours” per week. 15 week make one semester.)
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300.314 MSISHAE  2-0-4
Biochemistry Lab.

dotsto| Ofsiet A0 7|24z Q7%= HEC=Z, &
aokE, AYd, Ol SS9l dels S510f, SSoIA
dotet 22ES URe 7|2d2let YEE §56t=F Bt

This is a basic course in experimental biochemistry.
Students learn how to handle carbohydrates, proteins,
nucleic acids and lipids, purification of protein enzymes,
cloning of genes, recombinant DNA technology, analysis
of carbohydrates, lipids and nucleic acids.

300.315 MBS 1 2-0-4
Biochemistry Lab. 1

</datst 1(300.312)>3F AA510] YAlTH= A=, ME
o g GEQ U, Biesls, siite| Zeletetd E4 o
Y= fst V[=HQ  MHEHEE S5 *
1(300.312)> Z2o| 171t SA[0] +Z50{0F BHC.

Laboratory course on topics discussed in <Biochemistry 1
(300.312)>. Basic techniques used in biochemistry: chem-
istry and functions of constituents of cells and tissues and
the chemical and physical-chemical basis for the structures
of proteins, carbohydrates, and nucleic  acids.
<Corresponding lecture (300.312)> is corequisite for stu-
dents not having credit for the lecture.

300.317 MEEalEr 3-3-0
Biophysics

QYAE =222 HFoM siAstiat sh= Al=E 204
SiCh ARl EArdE=cls, MEsEQ MEYEE2(e,
J2(1 1 ojde] #ES URe SgA dE=28ez Lk
of 1 JidE2 sttt

As an introduction to the application of physics to bio-
logical processes and phenomena, this course gives lec-
tures on molecular-biophysics, cell-biophysics and complex
system- biophysics.

300.318 MEZaEHAIY  2-0-4
Biophysics Lab.

IO oqle et |st AH|Q LEO| Y0 AL
QI IS O|F0f RACt OO Cist HAYHESZ H2I|S
HEZM  [Nuclear Magnetic  Resonance  (NMR)
Spectroscopy], HAdASSEZ S [Electron

Paramagnetic Resonance (EPR) Spectroscopy], 2f2HEZHH
[Raman Spectroscopy], 2&F2AMY [Mass Spectrometry] S
o 7HA| 20l &Y U X-ray diffraction YHS9| A
2| a5t HESte HE52 St

The research for the biological phenomena has been
developed by the methodological innovation. In this lab-
oratory, various spectroscopic techniques, such as nu-
clear magnetic resonance (NMR) spectroscopy, electron
paramagnetic resonance (EPR) spectroscopy, Raman
spectroscopy, and mass spectrometry, and the technique
of X-ray diffraction were introduced.

-~ AA DpstCsH(College of Natural Sciences)

300.319 TAMYEE 3-3-0

M7l &0 dFueto| g45t Y2 2AMEEES Soto
O|F0RICt ¢ THE, RAVYSE0| A dHUsto| 7|12|=
F30| At 2 UF0M= 0f2] HYHA T et 2IsHME
o Rt L FMHQl o, RUAUU(HAL L i), |
k9| 23|, recombination 2! repair & St} A= FHA
o 7|2up =AHE0| 0ote 2Atet O AZAEQl A0 A

T U ATHEC

Modern biology has advanced dramatically through the
application of molecular biology. This course helps stu-
dents understand the mechanism of life phenomena re-
lated to genes in terms of participating molecules and
their interactions, at the advanced level. These phenom-
ena include the structure of genes and chromosomes,
gene expression (transcription and translation), DNA rep-
lication, recombination and repair, as well as regulation
of all these processes.

300.320 HRpAHESAIS  2-0-4

Molecular Biology Lab.

L2 H2E 7|2 2 molecular cloninge| 7iE
D UALRHDL BASIO] DNA CHEZOl 4% 222 o
gt 0 2|2 olsisl=E Alge itk

This course teaches students practice various basic
techniques in recombinant DNA technology, and carry
out small projects in small groups to investigate pro-

tein-DNA interactions in gene transcription.

300.401 2AEfSIEE 3-3-0

Aquatic Ecological Chemistry

O UBOAE 44 =-42 U Duso
015 DR OIRCHAIMRO| BHoty A2

= =
AL GRADC2RRE| U0, Y= d=7to] uil

[e iy LLE

&4 SO tifst CiE10A}F 5iCf. Ol Saff A0
]

Hof| OfEA 7|o5t=AlE 4TEA & Aolth & A=0fM
SdEfetetel 7|200E dEe S22, FUIskeh siYHA
= ofst U IS 7|22|A2 HHS| BiES Zelof 0
St} SiC)

I will be offering a course this semester dealing with
a topic of growing importance in marine science, the ef-
fects of chemical compounds in marine environments.
This course will focus on the adaptations of marine
plants, animals and micronorgnisms which involve chem-
ical effects. The course will not involve adaptations in-
primary metabolism, enzymes, etc., bu rather the pro-
duction of secondary metabolites regulating inter- and
intraspecies interactions. The course is designed to pro-
vide a sumary overview of the field of chemical ecology
and of the iimportance of chemical compounds in de-
fensive adaptations and in communication. The course
will be designed to meet the needs of biologists and
chemists interested in this topic.
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300.203A MyPchast 1 3-3-0
Linear Algebra 1

HyCjasio] JI2NES IR J1RA AW HIta
MCI2IE0A Al2tot0], L HAEAMYS Shgolyl, WZAS
Zolotth £S5 7129t A S 10| BRsH HElS ol 72|
g2 Bi2Ch 7|49l B0 ME MYArLe| HHEHO| st
S Olalistal AHo| SEQctatAlnt tizts), H2st 52 Bt
Lo} U3 37t 22 Of YdraoR AMHEAI0l Foj2 3
2te o2D, 2R Holsty| ofsf 2BH0l RS ARG

Ch 222t 32kd9| 2 uaat 1 F2E Ofsfigtt,.
tient space®| 7HES =QSIY p20l| et HE®O A
tsSt=S ot

We learn basic concepts of linear algebra. Beginning
with Gauss elimination and row-reduced echelon form,
we study matrices and linear maps and define
determinants. We also learn basic notions of vector
spaces such as basis and dimension. We understand the
matrix of a linear map corresponding to a basis change,
and learn characteristic polynomial, diagonalization and
triangularization. Moreover, we deal with inner product
spaces and, more generally, spaces with bilinear forms,
and then we begin studying elementary group theory in
order to define orthogonal groups. We understand 2-di-
mensional and 3-dimensional orthogonal groups and their
structures. Meanwhile, we introduce quotient spaces to
utilize the induction on dimension.
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300.204

o=y 2

4-3-2

o>

Differential Equations

AZHOf| et Bighe AR SHOILE Ate] Y42 &3] O|2%Y
Aoz HAECE T2t 0|9 FiHOILt HAS Ok A
HAFSIO|LE Ate| SidtS Olsfish=l| B440|th. 2 A=0M=
OlZHEAI9 712491 st S STk

Natural and social phenomena are often represented
by differential equations. Therefore, studying solutions of
various differential equations is very important to almost
all sciences. In this course, we study the basic methods
of solving fundamental differential equations.

300.206A  Ad%ci4st 2 3-3-0

Linear Algebra 2

<™t 1>00M shget W8S BiEe2 20 7/0] A
I YA YIS ARSiTh AuAE4, RUERIZEA §
2 AHEY H2|SS HIRCL 79 YA &5
= 5t quotient grouplt YRETS SHSEHLt
AMYEYA Bgl0f| 2 Audo| BigE COFL, 04 Y
tiso| LES YLHdYOIL; CheFst 2 uHo| 0|2 HHLO
OlaSt=E ottt A1ZoiYe2lE iR ZHEs| A2z
(Jordan YA)E 47NstC}. OF=Z2 CHeh MYtiso| 0|22
SE=0F & Z& st Sh5eict

Based on the knowledge of Linear Algebra 1, we begin
deeper and more abstract approach. We understand or-
thogonal and unitary operators, and study spectral
theorems. We learn isomorphisms and homomorphisms of
groups, and also normal subgroups and quotient groups.
We learn various orthogonal groups corresponding to vari-
ous bilinear forms, and then we try to understand linear
algebra in terms of orthogonal groups. We learn the pri-

avin
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mary decomposition theorem and introduce the second de-
composition  theorem(Jordan normal  form)  briefly.
Moreover, we select and study some interesting applica-
tions of linear algebra in various branches of mathematics.

300.215 ghdat &49A4l 3-3-0
Stars and Stellar Systems

of UIEMS 2ot A=mo2M T YA (0134,
Jl2 §42 4121 0| Olslisty| fiet 7|
£ S5oth, g9l 2skE SRSt
This course is intended for students to explore astron-
omy prior to determining their majors. Basic properties
of stars and stellar systems (binary stars, associations,
and star clusters) are presented. Basic astrophysical con-
cepts are introduced to understand the above systems.
We also study the evolution of stars.

300.218 235t 23 3-3-0
Galaxies and Universe
HEB WM YZoRM, PFE M |2 Tl
2512 MAQE 201 CHet] Btz ot&sto] SHIE o
| SZp2 Hjosich, 92 23] $X U 3, YNes
o £4, ojMet BSLsl0| B, 230| HLjpE, 7o
WA} Lj0|, QZHIFEAL, QX2 S2 SAdIC) dOjH2e

0

2R 1 U= PESE S LN

This is an introductory course on galaxies and the
universe for students who are considering a major in
astronomy. It covers from the structure and evolution of
our galaxy to various issues on normal galaxies, active
galactic nuclei including quasars, the large scale struc-
ture of the universe, the expansion and age of the uni-
verse, cosmic microwave background radiation and
cosmology. Gravitational lenses and dark matter are also
covered in the course.

OllA S0t HUARl SHA=RQY Of2le HH7t Hets| Bt
St

300.219A 2AMsiet T 3-3-0

Analytical Chemistry I

0, =, o SAEL SIS

3 iR =0l *

0| H=S k= As FHeiCh &
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7 T O HA—
of cet O|21 ot st
Ch. S8R0 Me H7[sferzAY, 2d424Hel 7|20l {2
o &4 71719| Asity, S&0| thall BI2Ct

This course is designed for science, agriculture, phar-
maceutical, and engineering students to study basic ana-
lytical sciences. Therefore it is recommended that the
students take this course in sequence or concurrently
with Analytical Che- mistry Laboratory. Sampling, pre-
treatment, statistics for data processing, basic theories of
chemical equilibria, and quantitative chemical reactions
for chemical and/or biological analysis are covered in the
first stage. Then the lectures introduce the fundamental
principles, instrumental operation, and applications of
electrochemistryand spectroscopy.

=
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300.221 Mz HETE 3-3-0
Cell Biology
ASKYS SIS 0|43t B

MES Cjyo=, MEMSS| 2
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This is an introductory course for students who took
general biology in first year and deals with major issues
in modern cell biology. The main theme of the course is
to understand how individual cells can maintain life and
reproduce for the next generation. Emphasis is on (1)
structural-functional relationships of the cellular organ-
elles as well as molecules, (2) flow of genetic in-
formation inside cells and tissues, and (3) cell cycle con-
trol, intracellular signal transduction and carcinogenesis
Toward this end, the course also deals with the subjects
of cellular physiology, basic genetic mechanisms, differ-
entiation and development of multicellular organisms as
well as inborn genetic diseases This course is a pre-
requisite for life science majors who intend to continue
to senior courses such as biochemistry, molecular biol-
ogy, and gross human physiology.

300.229 Hfcre| &t 3-3-0

Exploration of the Sea

HICS Of33P| SI5101 ARRISO0l 2732 HiCKE RIS
GAZOR ATZHORM, HUSHA HTIS TRos wHS
OfAIRICE 42, EET Azl HE, A Y, BRZ2 S
of 223 Hiclo| SHS ERAt UL 02 S5 W &
lo] D8 27050, 01221 HilolHe| HHAES Sol0
HICHS TS L2 4 Q) S OllNES AusiCt,

The course WI|| focus on the historic achievements of
ocean exploration such as the saltness, currents in sur-
face and deep oceans, seafloor topography and related
subjects such as plate tectonics, hydrothermal activities.
A field at sea will be included during the course to pro-
vide students real feelings of exploring seas.

300.230 7|zgAget 3-3-0

Elementary Fluid Mechanics

1S aTl

St 712401 Jigel SEo| FHE R4
7| sl 71Yoto{0F ot= 229 ALY AHEE, 2sY &
22|, 02|10 o4z 2&2]9] JigS Jt2IL). 0|5 EE20f
371°F RAAEEHMS RESCL REst %HIXIHHH%’%Q
SIE Oldmaet 220 S25tH 28sk= A0 Chst
&3t SIS Fot= mzt01| Chskod ﬁHOFEt

In this course we will examine the future applications,
the range of usage and the limitations of fluid mechan-
ics and establish an understanding of the fundamental
concepts of the area. Topics include mass continuity,
momentum conservation, and energy conservation. From
the conservation equations we will derive the governing
equations for fluid- motion. We will then apply these
equations to the ideal fluid and the buoyancy driven flu-
id, and work out solutions based on the methods stud-
ied in this course.

L3|Ysto| D2 2L21 HE He| al A
o

- 242 nt5tC5HCollege of Natural Sciences)
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300.234 gHdshet 3-3-0

Environmental Oceanography

3 fat LS, 2 ARUM, 2
SEe, MY, s oojg, 4 Boio, Jlse sy
5550 cif) ety asln, SoasbA ool 20
ols Al Sieio| meiof ieie) 240) cist Soleict O
of Z|TA|AGI/5H 2YNBORNO| HeBHO AR Of35

7| 9I5t0f SiYetAE AMote 22 248 ATICL
SEA 39 AFeERAMO Yl AYS Ofsfst=
2 2HS YR0H $Yo| eI,

Students will learn fundamental processes necessary to
understand oceanic environments, such as primary pro-
duction, sinking flux, new production, biodiversity, marine
food webs, and climate and marine lifes. Further topics
related to environmental disturbances due to human ac-
tivities in coastal environments will be discussed. In ad-
dition, ocean environment as an important component of
the Earth System will be examined. The focus will be on
understanding the role of ocean in global environmental
problems such as climate changes.

300.235

Z| LA [ARIZISE  3-3-0

Evolution of the Earth System

Ei=0f & A=t 70| 7RI 25 27t B HE
Ct & BiLE ZiAR, A9 AHEETE Hat eigof et &
O] AF0M BOAM 7t QACk= AtdE 22 ORyL7r?
ATt BHO| Ats 227t A5t Fdesote AFAILAEEZ 1
HAFE T8z St EfLAQ o WHo2Mo| RS ot
Ch M2tA A[FAAH A= ZH“’I 9, AFy, Ay, €
T2t A5ty V|2 2| ZEY & OfLf2h st Ci7|te]
MRZ*ROH EHoHHE EFEEP O] =2 2|4s, A7elet, 4|
T=2(5e P 0/20|: AE2|HO|Lt Quasaret 2 B
0| &3t0f °El7f H#1 =, 2= stHsio| Sl= %t'*ci,
‘2|10l chsi SFetch

The Earth system is composed of the atmosphere, hy-
drosphere, biosphere and solid earth, which have been
studied separately in different disciplines in the past. The
solid earth, or traditional “geology,” is only a part of the
Earth system but has played the major role in Earth sys-
tem study. In this course, we closely follow the textbook
“Understanding Earth” by Frank Press and Raymond
Siever (2000 edition) and investigate the core elements
of the terrestrial planet Earth, which has been evolving
for the last 4 billion years as Earth system.

300.236A  TPZE U AHY 3-2-2
Plate Tectionics & Lab.

TRZES 196040 & 0}F AR im0l A A|S
o 0|20, HIIRE A7E HATHOl DX ALY A
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S WRZZ0| BN BHZT Y3t | BT LYSEF o
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Plate tectonics has provided a new paradigm for in-
vestigating the planet Earth since late sixties, and is one
of the key ingredients of earth system sciences for un-
derstanding the solid earth on a global scale. This
course introduces not only historic background and sci-
entific establishment of plate tectonics but also its recent
development. Major topics of the course include Earth’s
interior, mantle geochemistry and mineral physics, princi-
ples of plate tectonics and plume tectonics, vector analy-
ses of plate motions, etc. In addition, major issues in
tectonic evolution of the Korean Peninsula, including the
Quarternary volcanoes and active faults as well as the
Mesozoic continental collision, will be introduced from
the tectonics viewpoint. Laboratory work deals with brief
introductions to Earth materials, principles of stereo-net
analyses, first motions of earthquakes, etc. When need-
ed, one-day field trip is planned to explore one of repre-
sentative areas for continental collision in Korea.
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Introduction to Climatology
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In this course we will study the climatology and the
possible changes to it. Topics such as global energy
equilibrium, radiative transfer in the atmosphere, energy
budget at the ground surface, climate related with ocean
circulation, heat transport by water and atmosphere, and
the climatological history will be discussed.
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Atmospheric Thermodynamics
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In this course we will apply the basic laws of thermo-
dynamics to understand the meteorological
phenomenon.We will go over the basic concepts of ther-
modynamics and discuss the equation of state, the ther-
modynamic equilibrium and the 1st and 2nd principles of
thermodynamics. Using thermodynamic diagrams, we will
study the water-air system and the thermodynamic proc-
ess in the atmosphere.
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