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e MATH1101 v]&82 A1 (Calculus and Recitation 1) 3—5—0
ol Vg, I8, A4, 012, HE 299 S8y Wit 30| 234 7|20122 SBS 5T EOF ofLet =214 Al sHE
i 50, 2k MF2o|
Calculus is applied to a variety 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.
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PHYS1101 &2 8t44%]1 (Physics and Laboratory 1) 3—3—2

OSIAIE SHo=2A ZI0i0F & S2/59| 712 A% & K}, MAP[E 52 SH2Z 71220l W80 s A&t g0l us
Sict

Introductory course of physics covering fundamental principles and experiments, which will discuss topics including classical
mechanics, electromagnetism and so on.

BIOL1101 AE&E3dr2 4381 (Biology and Laboratory 1) 3—3—2

YA 7= YYSYS O[EHAIZ7] ISt0] MIEO| f29F AVIRSO| TIs, JHARE AT d=EA, R71Y BAIE 53|
AlZsh Jdiof] 2% JHZHRl 2AHE TR0l =3l oist 7|22 M S §S5I=S St

An introduction to general biology, including cytology, genetics, anatomy, taxonomy, physiology, and ecology of living
organisms.

GEOG1042 A&7+ 1 2]o]&) (Understanding the Spatiotemporal Information) 3—3—0

2 WoiMe 27t 30 Bt A Ze AISUEES HMelohy| fIst ARE/ZEM| JsT2MAC Vi 2ot s
HEE MESICE wet W82 QY J|2 Tl GIS AZEQ 28, QEY AlS7H =9 Ofsf U A3, Adg ASTUEE
g 522 THEL dealme 2R o AREO]| Cfst OHE ZAlISHR| Q=L

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 v]4 &8 AAE2 (Calculus and Recitation 2) 3—5-0

O|2&st 3 o5 19| H&C= HYUY I, MERT =4, I[E, W, o &0l I, 0IZHE, 4E4R 2 U
ct.

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

PHYS1102 =#]8}243%]2 (Physics and Laboratory 2) 3—3—2
UBHS2|SIUAE 12] LHEO| OJofA &5t Ajist, Fih S2[8{0l| 0|27 LIS FAZ 254 =0 WSKFIct
Continuation of Physics and Laboratory 1, covering topics including optics, quantum mechanics, modern physics and so on.

BIOL1102 A &3t 232 (Biology and Laboratory 2) 3—3—2

FH2 7|24l WHAMNE O[HAI77] /510 *lE—| TROF AT|ZEQ| Tls, WAt THAZte] AEA, {714 A
3] o%ﬂ‘)l 712A01 2, ThAL, 28t M, 25t S8 SHCE =50t S5 o, dal, LA, de, g Y M0
bt S=8tof Cfgt AVY, 0| Sl & SES %—‘?‘—ﬂ:ﬁl E30| E[A B,

An introduction to general biology, including cytology, genetics, anatomy, taxonomy, physiology, and ecology of living

0)-



organisms.

* GEOG2014 A 2] ® 3872 (Introduction to Geographic Information Systems and Science) 3—3—0
2 dzte A2EEAMRlsES D] flol HRst 24N Vg WHAPH FHES S0 A2dEuee A 37t eEd
ARle| HiBtE 2ASI0] RSt OiIE5h| floi RSt 2(2[YRI|sel dAlRt Y O2|n 288 J2fst Yol GLZ0foICE
2 2aHs O AR U2 0D 3k HEIIH, MR, B2 ZAOIN MAE LU ARREet YeERE A1}
2ol ZNYEE B0 LS AAS A3k
This class helps students begin to develop the knowledge and skills that constitute geographic information literacy. Geographic
information science (GlIScience) 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.

GE0G2059 &-7taHo]E]2]o]3)l (Introduction to Spatial Big Data) 3—3-0

oolee O w2t Jel, 44 £ 50| 7|&Q| Clojeet IA| Yot YukHel Cojy 23, 2|, 24 w¥e= Helst= o
012420 QlCt & ZooMe 2 BIGojE|, S5 3¢+ HC|0jEe] £t 0|2 Qs Yists 7|&d 02188 AmEw, 2[5t
HTOIM 0| AKBEl= CHAst FY2 S¢+ HHOBE Al|E S 478t Zole] SEHRol= HH0jg &4 =791 R 227
Ol 712201 AL YHES HYst, 2HThst CIOIE J33t Al AES RIsic:
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.

SICM2001 AIE9]1371 %248 (Basic Mathematics for AI) 3—3-0

SiHo| o|22t CiHs 0| OlZ HE S0l CishA SRe2M A9 eH5E flof Bt 7|z 4358 siEsict

We study basic mathematics for learning Artificial Intelligence (Al) such as matrix theory and differentiation and integration
of functions of several variables.

SICM2002 Io]H 2 787 (Python Programming) 3—3-0
2 WoM= oo T2 AHoj 24 ol Tl HERCH A=Y, A0, S, 224 82 7|2 2fat ZF molM Ly
2F 28 U 20, S55 S HIFCZ st Hloje M0 288 4+ JUEE SiCt

b =

ol

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 REZ 218" (R Programming) 3—3—0

2 WoiME Z22HY QojZM RS AESh= WO 2sh HHRCL R CIOIE At AjZi3i0| E5HE T2 AHoiZ,
Ci2 Y8 oot fdsl= EAE 2t ZooiMe AR, AHoZ, S & YUl e & 24 |3 S R ool 1F
o 24 S8 LHE Aolct

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 A& h481 (Linear Algebra 1) 3—3-0
HIEIZZE, J|A, Af, MY e U HHA AxAIZEYA LjHZZE DRt NRME S CHECE

Vector spaces, bases, dimensions, linear transformations, matrix and determinant, systems of linear equations, inner product
spaces, eigen values and eigen vectors.



« PHYS2302 <8]&81 (Mathematical Physics 1) 3—3—0
EA4, MOl @A HE §iM 9 7|2 M3Ciasts Zolsict

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

MATH2112 A& h482 (Linear Algebra 2) 3—3-0

MET4sHolM CHE LHES BIZCZ of0] SMCIEMA, 2|4 CratAl, OjatddAlat ofat
712 43, BEd, &2, lagrange?| 2|, o TSI YR S8 CREC
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.

Jp

M o o3| BEY, Ro| Holot

MATH2112 48]&3] 82 (Mathematical Physics 2) 3—3—0
o 72 7|2AQl AR Helg 17 &, CISt Dj2YHAlo| afifnt 10| F2[d S0l SdE =L

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

SICM3001 MAl#iYd (Machine Learning) 3—3-0

A2 COHZRE 229 24| i WiHeS AON=E sk= Q352 WY = oiLolct 2 2F0Me oiAl2fdol ast
71z 0|2 4 2T Yu2Fo & H2(of CHelf Hiech Z2EE2|, [/ 2u2iE, MEY S 0|22 Egtsto] 7|Et 2|4 4l
' 22| Z0f Chsl ATHSIC.

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.

ofN

MATH3411 4%]8]41 (Numerical Analysis 1) 3—3—0
HHAO| oY L 2x2M, ZARL, £2(0I2Y AR, Y02 WEAe £, 27| 2

2 4 AR 2Ae 2214 oY S2
CREC

=

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 &858 (Applied Mathematics) 3—3—0

=, dike oeh, MES FAE, 33, 71 22 oYt 2o S8E 4 Qe 7123 5 JIHE HiRth 12l
ArisftEoiMe 2 CR2= BR(0 UM MESH SEZ00] Bo2ol 2544 7|8s CEn

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.

3
—

PHYS3308 AAH=2]%} (Computational Physics) 3—2-2
ZREE 0|8ot0] =Z2[stof AOML| fa[siAnt MAtAlE(simulation)e| 2292
BiCt

[

dolstn PC &2 018310 2y 2&5H

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

GEOG3027 GIS9}#-7+HE4 (GIS and Spatial Analysis) 3—3—0
UEHoZ Z2|YRAA-E 222tz 3, A, &4 U =202t 47 7124 7|58 $™SICt 0IF &4 7152 A=

= or =

M2 7|2 JYE GISAIAHOM F2S 22| RYCL YA UYAOIME e A= Wit Tie B2 StRIRAISE
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Ch & Z%e QIS 289 =233 =SHet & 4 Qe 30l 2[2[EEet Z|AQ| Wits
off WAl S7IRHA W SUHEARN S ASoted 4 =0
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 A|2~¥l A58} (System Biology) 3—3—0
B 4z MYAE TSt 2t TR0 HE # 010| OfL|2t 0|S2| A3zt ZEH S CIO|LIAISH AHHEIA
= n S

2 S s
Y +EQ RUAS, Y22, CUAst 2N HERIE olsioln ST WYSYS Ofeisty dYsks XS =HE

This course provides the understanding of network systems among molecules, cells, organisms or entire species using by
genomics, bioinformatics, proteomics, mathematics, and computation tools.

GEOG3054 Wdolg{ 21" A< (The Practice of Big Data Programming) 3—3—0

HICI0[E{Q| 712l CIOIE ALt 242 27|17t Ofd, GlOje] 248 Sdff ¥2 £ AUe A|AR S2=oj| QUCH BICIOIE{of LHAY
cjo] = 2o] s FEot IEHE Fao=z oKD 0| Sdff Fest oAtdds Wal?| floike 24 Clo[HE HEstA
7tgstn A, Al4st & 4 QUO{oF Sk=C, O|F 2fsi 22 Ryt &2 Sy Z22iU A0jQ| ARRO| ZZEE1 It & 220
Me 24 gy T2 o] JHE BIHO[E] X{2[o0i QU0IMS| Aol s MYst, CHEZQ! &4d 272 2ol RS
25t YOjojee] 24 L A[ZSE 7|Hof| Cial Bi<A| =it

2o - T —Ta =

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 T UE 20 SEE A= HESS PAslcll YHAIA ol B2l S43sHel U 7|zAel &8
42 S2 URL T35 #5289 2 J1| 20plje] 388 aJNsIct

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

SICM3002 22 (Deep Learning) 3—3—0

Helde o2l ot WHoZ QIZLAYS 02 22 40 St SHGICH 229 W2 WHo| T2t AlZb GOJELt na2)
CIO[HE H&oto] CiAst 28 ARIVE YA QUCE 2 ZeojMe Heid ¥neiEe| 7|2 7iEs Avist ClojE 240 2
Held eSS Aot tgtgoﬂ Chisl Bf2CH

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 HEHEA A58 (Parallel and Distributed Computing) 3—3—0
£ U=0M= CHEZY lojE] fAE 2ol CHrel DOJLt AFREE E8ot= WHOoIl Chol HiRCH &4 U B X2|E S8 Hlo|E



oA S St O] Choll AV
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 8%—?@5” (Topics in Applied Mathematics) 3—3—0

J2HZ0lE, %*IEI— 2 YLO|Z, DEOIE, s, dAME Zichs S84al0iMel dAIHRl ot == FAIES CREC
ESH AMEOIM 2FHRl 38S TRIE FA0 SYES =L

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 UAFA X AE (Introduction to Quantum Information) 3—3—0
UAHEO| J|zot S8 HiR= U=O[Ch YAMIE, AAIYLL|E, ARAFE 42 AFEO 7|z Jigg Al 1o 28t
sk 24 ATH0| Cisl ZESHC
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.

*« GEOG4062 A& AH 7]%2] 48 (Applications of Geographic Information and Technology) 3—3—0

zZI2 223012 Z*E%A_UIE loT 4IA, HEOlE 7l& St U= M22 88 =0E UEd Uth & 425 S 2[2/E
AT oM 2|41e] ZIEIZ*E7I 2 TABTOIM A8 4 QU= ARIE EFSl 0| 44 28 4 Qe M2 HEsiol 24
siEsde 7|20t STt §55i04t she 7Is0ils AlMR2(Eye-tracking), S&(Drone), 7MY (Virtual Reality), A=
(Web Map) 50| Zat=|Hf E:!%'E HE Hdeict
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 AEA4 13 (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.

e SICM4001  FA2=ECARI(HEA]5H R EF) (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.
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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.

« SICM4003 £~ 24 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 techniques acquired through the science information convergence major.

« SICM4004 = @43 5 (38R 54 H§3H)  (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 CZ=Z13"% (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 9 H|o]E]&2]8t (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 1332 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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