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*« MATH1101 "] &&8td <1 (Calculus and Recitation 1) 3—5-0
aleo| 7id, It 0_1_/_.‘\_ Dl-.'f—, AR, 249 o Wit 59| 5t 720|121} SEE 5T #0f oLt =213 Al 53S HiY

SHof, 2t MZop| TR #8H 7|=28 G=0 1 =220 Ut

Calculus is applied to a varlety of fields including economics and business administration, as well as natural and engineering
sciences. The purpose of this lecture is to help students understand basic concepts such as limit, continuity and derivatives,
Riemann integral, and infinite series and to enhance their ability to apply these concepts through problem-solving exercises.

PHYS1101 E@]8t2 431 (Physics and Laboratory 1) 3—3—2

O[3 HoRN ZZ0{0} B Sefslo] | A% F of8t, MG S FAO J|=HQI LS| T ALt G20 DRI
Introductory course of physics covering fundamental principles and experiments, which will discuss topics including classical
mechanics, electromagnetism and so on.

BIOL1101 A &3t 231 (Biology and Laboratory 1) 3—3—2

WA O| 71220l SHHNS OfSHAZ|7] HI510] MZEO| TLZ2of A7|RF9| 7ls, ZHAIRt 7HAIZIe| AT, 7714 27
dutol 24 ARl 2AIE CHRO ASS0| st 7|22|AlE S53t=S SiCt

An introduction to general biology, including cytology, genetics, anatomy, taxonomy, physiology, and ecology of living
organisms.
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GEOG1042 A&7+ K1 2olo]&l (Understanding the Spatiotemporal Information) 3—3—0

2 DO TRt AT S HHE U= ABVEEE H2AP| I3t HRE/YAR) JISTRNAY| 7|2 H2lof sl Tfag
HYBICL D3 LIS QIEIA 1 T1, GIS ATESO] 28, VIl A2 21RO Ofs) U HA, UME AT BE So= 7Y

ot Medt=E2 27%7| o4 ZREO| Cigt OfSHE MAISHA| %be=Ct.

Geographic researches have the unique characteristics in the used data of huge volume and complexity. Computer
information process techniques are necessarily applied to analyze the spatial data in recent research. This course offers the
principles and procedures of computer and information technology in order to acquire the techniques processing the spatial
data. The topics are internet based applications, the usage of softwares of spatial data, internet mapping, and the availability
and accessibility of public geographic information.

MATH1102 md&Estd %52 (Calculus and Recitation 2) 3—5—0
Ojdgst U A5 12| g402 HYUY 24 HWER 24, 33H, T, O|Hs gpol 27, 0|FAR, 4R S8 LR

Continuation of Calculus and Recitation 1, Taylor series, Maclaurin series, polar coordinate system, partial derivatives, local
amxima and minima, double integrals, triple integrals.

PHYS1102 &E2]82 21382 (Physics and Laboratory 2) 3—3—2
AUIS2[SUAIE (9] LSO Oj0jA BB, QAtS!, Sith B2lsiof 0|27 71Rl] LIES FA2 M&T CZ0 DRI
Continuation of Physics and Laboratory 1, covering topics including optics, quantum mechanics, modern physics and so on.

BIOL1102 AE&E3d2 2382 (Biology and Laboratory 2) 3—3—2

BEA O] 7|2AQ1 MHAHLE OI5hAIZ|7] 2I5H0] MZEQ] 72t A2 7|‘5 7HZ|9-P WAt Ao, 7714 HAE S5l 52
Aol 7122Ql £, ThAL, 23}, H¥, Ust S8 SHOZ =5itt 29| SR, &2, Y4, e, 15 L R0 25t g
Chst 474, OIF Soff 2 S8 SRt 20| & Sttt

An introduction to general biology, including cytology, genetics, anatomy, taxonomy, physiology, and ecology of living
organisms.
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(Introduction to Geographic Information Systems and Science)
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This class helps students begin to develop the knowledge and skills that constitute geographic information literacy.
Geographic information science (GIScience) is a research enterprise concerned with the design, development, and use of
geographic information technologies to help institutions and individuals not only respond to, but ideally to predict,
environmental and social change. The class is an introduction to GlIScience that provides students with the technical and
contextual knowledge they need to become knowledgeable consumers of geographic data and information produced by

government agencies, industry, and popular media.
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GEOG2059 F7teldlole]2]o]s] (Introduction to Spatial Big Data) 3—3—0
QUBIO|

I ColE 4, 22|, 24 YE2=2 H2lsh= H| 012430
Ste

7183 0lH3E ATEL, 2(2[sh HF0IM HO|

This course introduces the concept of big data and its use in geographic research. The course has two aims: to provide a
broad survey of techniques for processing and analysing geospatial big data, and to teach the basic use of a software
package, R. This is an introductory course for students with a general interest in computer-based (spatial) data analysis.

5tAO O

* SICM2001 AIE$]%H7] %423} (Basic Mathematics for AI) 3—3—0
SOl 0|22 CHH4 S0l DI HE SO ClishA SFE2=2KH AlI2| &

52 2ol ERst 7|z 32 SHESIC)

We study basic mathematics for learning Artificial Intelligence (Al) such as matrix theory and differentiation and integration

of functions of several variables.
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SICM2002 dto]M 2 1ef% (Python Programming) 3—3
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In this course, students will learn how to write python programming language. Basic syntax such as data types, control
statements, functions and class will be introduced and python internal modules will be discussed. Students will be able to
use python language to analyze scientific data with the python modules.

SICM2003 R==Z 12" (R Programming) 3—3—0

= WoME 22021 AOIZA RS AFBSHE YO 2i5H B0t R2 GIOE 242t AlZeiof Selel Z22Y 102, ChE EE
A0RL PR SYS ZELL ZMME AZY, AHOIE, g 5 LRl LED e 43 RY S R 202 1Rt 24 SEUHE

Zojct.

In this course, students will learn R as a programming language. R is an environment and programming language for
statistical data analysis and visualisation, and it has several different features that distinguish it from other general purpose
languages. This course covers data types, control structures, and functions of R, as well as its unique S3 class system.

MATH2111 %
HEISZ, 714, 2

1 (Linear Algebra 1) 3—3-0

Vector spaces,
spaces, eigen values and eigen vectors.

32 O AL QUZJOIZIMIMAl LIHIZE D929} TSHIE| 52 2L

bases, d|men3|ons, linear transformations, matrix and determinant, systems of linear equations, inner product



« PHYS2302 <&]&2]%1 (Mathematical Physics 1) 3—3—0
44 HOIE SHA|, HE oA U J|2 MYciests Zolsict

Covered are basic mathematical methods such as complex variables, differential equations, vector analysis and linear algebra.

MATH2112 A& 4382 (Linear Algebra 2) 3—3—0

MM T LIS HIRCZ St0f SHCIA, 2|4 CRHA], OjaFdAlL 0|2t J4d L 0|3 =2Ho| HEY, 9| Holet 7|2
M ERFE 87 lagrange?| d2|, & AL S8Y2| S8 CI=20

Vector spaces, linear transformation and matrix, eigen vector, characteristic polynomial, minimum polynomial, quadratic form,
quadratic curve and rational standard form, definition and properties of groups, cyclic groups, symmetric groups, Lagrange

theorem, homomorphism and isomorphism theorem of groups.

MATH2112 48] &2]82 (Mathematical Physics 2) 3—3—0
o 72 7|2AQl AR Helg 17 &, CISt Dj2YdAlol aifnt 10| F2/d S0l SdE =0

Covered are advanced mathematical methods with special functions and integral transformation.

SICM3001 WAl (Machine Learning) 3—3—0

A2 O[22 z|Ao| 24| o2 WHg HOHH=SF st= 215452
0|2 2 ZF Le|5e| S2t 2i2(of Cisl HRCt Z2¥ER|, RuAF L12|F, A18Y
Cha A7HetCt.

Machine learning is a method in the artificial intelligence which can find optimal solution to problems based on the data.
In this course, students will learn basic theory of machine learning and principles of various machine learning algorithms

including the decision tree, genetic algorithms, neural networks and other recent developments.

MATH3411 4%]38]41 (Numerical Analysis 1) 3—3—0

YHA 2ol L K2, ZARY, $R(0[220 A2, L0[2 WHAL faf6lY, 27|12 L ZAR| SAHQ| #2134 siY S8 CHECE
Numerical solution of several equations and error analysis of them, approximated value, numerical differential and integral,
numerical solutions and theories of ordinary differential equations, numerical solutions of initial and boundary value
problems.

MATH3602 583 (Applied Mathematics) 3—3—0

=22, [ikst st WISt A, 38, 7|“°*"f Z2 oSt 2010 SEE 4 U 71230 #5124 J|HE Hi2Ch 12| Yr4st
FHoME & CRA|= AT UM Mt SEE0N| Tl £51 J|¥E CHECL

The main goal of this course is to learn some basic mathematical techniques that can be applied in various fields such as

physics, computer sciences, biology, economics, engineering, meteorology, etc. This course covers some of the very basic

mathematical techniques that are often not covered in regular undergraduate mathematical courses but are essential to the

aforementioned application areas.

PHYS3308 AAH=#]8} (Computational Physics) 3—2-2
ZREE 012510] Z2/50] AOAML| 2 fehAMut MAA s (simulation)e] 2E22IE Z2lstl PC S& 018510 2d A&

Covered topics are the basic principles and the applications of numerical analysis and computer simulations.

ot
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GEO0G3027 GIS9}3-7H+4] (GIS and Spatial Analysis) 3—3—0
ﬁiﬂi A2|ZHAARE 2|22 U, AF, 24 U ZnTE02k= 471 7124 JsS £USITt 01F 24 T2 2FTA|
7|2 AU GISAIAHOIA —%%% B7] RFCE MZ|0f AAAOIME TS A= Wikt 71 &2

Y2 Yolot= T UMUCE 2 AF= GIS E8O| 333 SH2 & 4 U= FAQI 2|2|H =0t 2|4

DA SUEAEY S HSS PEHI =32



Traditionally, geographic information systems are considered to perform four basic functions on spatial data: input, storage,
analysis and output. Of these, analysis has so far received least attention in existing commercial systems. Typically, a variety
of map description and manipulation functions are defined by commercial vendors as being “spatial analysis,” but this has
little to do with the usual interpretation of the concept in the academic world. This course is intended to introduce the
student to the contemporary spatial modeling and statistical analysis to produce effective geographic knowledges.

BIOL3318 Al2=®IAE3S} (System Biology) 3—3-0

2 L MYHIE dolke 2 gl dE & D] OfL2t OIF9] 437t 28 & Clo|Lsh MHSIAS Cidsh dast it
SO FUAE, MEYES, TS S0 HESIE Olsiotn SRl HHHME Olsetr dYsk= XS SHSICE
This course provides the understanding of network systems among molecules, cells, organisms or entire
genomics, bioinformatics, proteomics, mathematics, and computation tools.

GEOG3054 Wdolg{ 2" A< (The Practice of Big Data Programming) 3—3—0

IC0IE{Q| Ttxl TIO[E] ARA|Lt T2d9] 2717t Ofd, COJE] 2AE Salf ¥g 4 AUe A4 S2=0f UCH BICIOJE{0f LHAHE|Of
UE 90| U= FES} TEHS Fao=z Aol 0|F Soff Fest QAEEE U2l7| flsiM= *4M HI0[EE H&stA 7183t
2 AlZst g 4 QIojof Shed, OIS 9foll 2/2 R Z2 S48 D22 Aol AFR0| ZRE|1 QUTt & ZouMe M &43
Z2 2y JHE 2t BICOIE] 2|0l A0A2| 2ol Chsh AMYst, CHEAQI Sy T2 24y A10{Ql RS 283t HC0lE2e] 24
2 A[Z3E 7o Chal Bi<A| ECh

The value of big data does not come from the data itself, or its size(contrary to what the name implies), but from the
insights and knowledge that are gained through proper analysis of that date. The use of conventional statistical software for
big data analysis has become increasingly complex, because of the large data volume and the diversity of the data formats.
The importance of functional programming languages, such as R, has grown in this context, as it can facilitate the
processing, analysis, and visualization of spatiotemporal big data. This course covers the concept of functional programming
language and its advantage for big data analysis, and students will also learn how to use the R programming language for
handling spatiotemporal big data.

GEOG3054 &&2 (Theory of Probability) 3—3—0

SE|SAROIM TR WE S0IM SEE21 HHE HISS PASlcll WHAIA Tl H2l, S43eHE2] U 7|zA0l SENEE
2 U2 5t #5209 F J1x| 20Mije] 388 AJNsICE

Develops probability theory rigorously. Covers laws of large numbers, central limit theorems, simple stochastic processes and
some applications.

SICM3002 H21d (Deep Learning) 3—3-0

Hold2 DAl ol ot o2, QIZLALS 02 3 A0t SH5S +UTICt 2I20| B WHo|| T2t Aj2f Clo|E{Lt n42| CIo[EE
ZE5I0] Tt A8 ARYZE LA QU 2 ZolojMe Hald YualEol 7|12 JHde AVHSt GO 240 22 Hald Yu2ES
A8t WO Ol Bi2Ct

Deep learning is a method of Machine Learning which performs training with multiple layers of the artificial neural networks.
Many successful applications of recent development of the Deep Learning to the vision or sound data are well known. In
this course, basic concepts of Deep Learning will be introduced. Students will learn how to apply Deep Learning to the data

analysis.

SICM3003 HHd W27 554 (Parallel and Distributed Computing) 3—3-0
£ U=0|M= ChEY HI0ojE] EAE lof Cire| DOjLt HREIE SEot= YRl Chofl BHRCH 24 U HH 225 S5t 0l 24

L& o YOIl Chish ATHSHCL,

oo od

In this course, student will learn how to use multiple computing cores or multiple computing nodes to speed up big data
analysis. Distributed computing or parallel computing scheme will be introduced for the fast data analysis.



*« MATH4601 %8357} (Topics in Applied Mathematics) 3—3—0
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This course covers illustrative topics in applied mathematics including graph theory, algorithms, information theory, coding
theory, cryptography, and guantum computations. There is an emphasis on topics that have direct application in the real
world.

PHYS4313 YAA B YE (Introduction to Quantum Information) 3—3—0
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This course provides students with an opportunity to learn basics of quantum information and its application. It covers
introduction of fundamental concept of quantum bits, quantum algorithms, quantum computers and so on, and the recent
trend of cutting edge research.
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GEOG4062 A& AKH 724248 (Applications of Geographic Information and Technology) 3—3-0
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Recently, geographic information and technology is creating new geographic applications in conjunction with information
and communication technology, loT sensor and big data technology. Through this course, we will explore the cases in which
the latest geographical information technology can be applied in urban space and select them as tasks that can be used to
develop problem solving skills. Technologies to be acquired include eye-tracking, drones, virtual reality, and web maps, and
the tasks are completed by each team.

BIOL4307 A=A 138} (Bioinformatics) 3—3—0
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Bioinformatics is the application of computer science and information technology to the biological studies, and approaches
for expanding the use of biological, medical, behavioral or health data, including those to acquire, store, organize, archive,
analyze or visualize such data. The lectures will explore the basic concepts of bioinformatics as well as their applications.

* SICM4001  }=ECAF(FH8Hx =4 g3H) (Capstone Design(Science Information Convergence))
3—3-0
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Capstone Design supports students to develop industrial skills which contains problem solving, field adaptability, executive
ability, and cooperative skills to help students to perceive the right aptitude.

e SICM4002 EY=7 (8254 B§3) (Undergraduate Thesis(Science Information Convergence))
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The subject of the graduation thesis is selected and written by students which will be guided by their supervisor. The subject
can be related to the science information convergence studies or students’ research from their own learning.
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* SICM4003 &YX 2 A E (Projects of Science Information Convergence) 3—3—0
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Students will perform software development and data analysis in connection with the practical problems based on the
knowledge and technigues acquired through the science information convergence major.

SICM4004 SHA 3G (#8454 RE3) (Independent Learning & Research(Science Information
Convergence)) 3—3—0
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This study provides the students with an opportunity to participate in the creation of academic learning experiences in order
to adapt individual academic interests. Academic plans and objectives must be approved by an appropriate faculty member
who supervises and evaluates the project.

SICM1102 CZz2=1#® (C Programming) 3—3-0
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In this class, students learn the fundamentals of C programming language, which forms the core of IT and data processing.
The students study data types, control statements, pointers, functions, and also acquire essential knowledge for data analysis.

Based on this knowledge, they further explore the advanced concepts in object-oriented languages such as C++.

PHYS4314 Hld]o|E] &2 8} (Physics with Big Data Analysis) 3—2—2
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This course is aimed students to learn the process to derive physics intuitions from the experiment by physics big data
analysis. Students are guided to follow data acquisition and simulation data generation and their processing, statistical
analysis and compare with physics knowledge. The course consists of lectures and hands on tutorial sessions. Students will
be equipped with software development and big data analysis skills through the hands on sessions with Machine Learning
and Deep Learning open source software such as TensorFlow or Pytorch.

MATH3704 12§32 0]% (Graph Theory) 3—3-0
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A graph is a mathematical object consisting of vertices and edges between two vertices. In other words, it is called a
network. Graph theory is an important area in combinatorics, and it is also applied to other mathematical areas, data
analysis, and engineering. In this course, we deal with definitions of graphs, graph connectivity, planar graphs, graph

colorings, containment problems, probabilistic combinatorics, etc.
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