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* MATH1101 u]&&89%51 (Calculus and Recitation 1) 3-5-0
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T= T

=73t,
At 53S BiYsto], 2t
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.

PHYS1101 228831 (Physics and Laboratory 1) 3-3-2
OetAY oz M Z=z0ioF & =28 I8 A% & Fa, dap|e
o G20 WSt

Introductory course of physics covering fundamental principles and experiments, which will discuss topics

do2 JI24el Wao st o
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including classical mechanics, electromagnetism and so on.

BIOL1101 A&5t2431 (Biology and Laboratory 1) 3-3-2
HHAQ V12201 HHIYS O[cAZ|7] ot Mo Fz2et 4759 Jls, WAt At d=aA|
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An introduction to general biology, including cytology, genetics, anatomy, taxonomy, physiology, and
ecology of living organisms.

GEOG1042 Alg7HE 905 (Understanding the Spatiotemporal Information) 3-3-0
AMoME #2IF A0 St 448 L= MSUEES Helsh| fet FRE/EEA] Vsm2MAe Y
Helet sy JigES MYl wat U2 U VI8 Tls, GIS AZERI0f 28, AU AlSt 29 OIﬁH
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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]&E51142 (Calculus and Recitation 2) 3-5-0

3 U oig 19 A40= EYel g4, D12 4, IAE, BEHS, 0/#4 4o 33

L OIZHE, o

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

PHYS1102 22|38 A32 (Physics and Laboratory 2) 3-3-2
Aot=2(StUMY 19 IOl O|01M &af, 2zfdst, dif =2/50l o|2712]el s FAH2 d&d HEo

=29

ImE= =
Continuation of Physics and Laboratory 1, covering topics including optics, quantum mechanics, modern
physics and so on.

BIOL1102 &322 (Biology and Laboratory 2) 3-3-2

dFael 712Ael dFSYE OlEAIZI7] /st MZEQl F2of £71#S9| Tls, ALt JHAZtel Jd=¢AH, 7
1M BAE 55l s=Ael 7124 71, UL 22t 43, st 58 Y= =8t 29 oiF, 42l 2y,
HE, st 2 Aol 2et Let S=o0l EHO* 24, 0|2 Soff & 28 STt =30| = sttt

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

GEOG2014 A3 H8/]2 (Introduction to Geographic Information Systems and Science) 3-3-0
2 dte 22gEAelsHe Ysty| floh st AL Ves LEAZIL SAE ECh AYBuEE
A Z7h eED ARRle] HEE %@ﬁf@ 2eloty o =5k flo Best 2jFETV|se gAeE gd O2ln &
S nefot gHel AHLFOR0ICE & Azt Ol 22lFEaretol F WFon] Aap HEI|, Mg, == o
AOIM Yobel #Pi2 222tz et @EETH 2Rl AMFEZ Eot=r Bt NS AHSsE)

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 GlScience
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

mu oo re!

media.

GEOG2059 Fztalgo]e] 9ol (Introduction to Spatial Big Data) 3-3-0

LU OE= 1 729k e, 48 &5 S0| 7|29l Cojeet 3 et Pekel HojE g, e, 84
2 Helst= o oj2i30| ALk 2 ZQoMe= R4 HOolH, S5 st Hd f E
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Zolo| SUos SH0lH B4 =70l R ZR2IMo| =20l At ge HYEStn, 2okt Goje Jhsat Al
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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 AIE$I3t712438} (Basic Mathematics for Al) 3-3-0

ol 0|21} 4 af40| 0|21 {2 50 oM SEFo2M ARl s&e Qlsh TRs 7|2 435
ch.

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 stolz==12]9 (Python programming) 3-3-0
2 WoiME moH T2y o] A4 "ol Cfsf HiRCH A=Y, AolR, g4, 24 89 T2 Y
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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 Rx=27# % (R Programming) 3-3-0

Lol 2ot Hi2C R HIO[E 2 2istof| £ B
J2iY Qlojz, ofE gE dojet PEElE 2 A=ttt ZooMe A=y, Aol g 5 Yerel gt
2 A R & R QI0{9] UREH 24 SS UE
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 Agt48H (Linear Algebra 1) 3-3-0
HEIS, JIH, A48, HEHS, #Y U WBA|, LAAYYHYA, WHSY, DR29 DRUE S CHECL

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

*PHYS2302 4=2]E2]5H (Mathematical Physics 1) 3-3-0
Sag, HOIE WAAL HE a8 U Tl HECieEtE Zols,

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

* MATH2112 Agt)45}2 (Linear Algebra 2) 3-3-0
HYUSE10H CI2 W8S HIEoR 501 SHCHEA, 2|4 g4l OjxjgAlnt o3 24 U oxt=plo] &
-

AN

aA,
o, o Holet V|lgdd, BE, &2, Lagrange? de2|, o #sdAtd sd8de 52 CHELDL
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]E&] 82 (Mathematical Physics 2) 3-3-0
2] 7t 7|zl A& Hets e =, s 0234l siga 19 224 280 48 =0t

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

+ SICM3001 ®A12]'d (Machine learning) 3-3-0
ojelid2 CloH=22E 249 24 oid Y¥e A0UES ot= U3Ass Yy & sto
ojaligol &5t 7|1z ol 2 AE Yue3e 2 2o sl viRct ZHER], | 2
0|25 Z&SI0] J|Et 2|4l tilald Y20 Chalf A2t
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.
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* MATH3411 4213141 (Numerical Analysis 1) 3-3-0

Mol A2 U PapEA, TAYL, SX0IRY HE, HolB YHH LAY,

b

12Y BAR 2Ae 4

Ao

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 -3-8535t (Applied Mathematics) 3-3-0
=2, ditel, ofet, W2e, ZAE, 39, 7dett
Hi2Ch 02|30 HResndoldes & ChRRs 2R(0 YA MEth S8R0 B2l 2542 71#g ThEC)
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 A4tE28 (Computational Physics) 3-2-2
YREIE 0|85t0] S2[at0] RAOIME| 4=2[aMut WLk E(simulation)
23 dgotA stk

Covered topics are the basic principles and the applications of numerical analysis and computer simulations.
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GEOG3027 GIS9+87H24 (GIS and Spatial Analysis) 3-3-

0
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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®IAE3} (System Biology) 3-3-0

2 YA YYAES PYSIS 2 THE FE ® Olo] OfE 0[S0 487 BE S ClolLiYE 4YHNS
UFt MBS ATYY 42O SUAY, YBHEE, TN BHOIM UEIIE offstn SEHE MUY
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=

Olsat dst= A =HBIC,.
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 "ldloJe| =2 13| Y A5 (The Practice of Big Data Programming) 3-3-0

HHIOE{2] Zfxl= GIOIE AMA|LE ] A2[7F Ofdl, HIoEf 248 &df 28 4 AUs AL SHHo| Utk
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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

ol

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
SESAFOM O U8 Z0|M HBEN BE HISS PASSR LA Ul B, F4I
|

71230l HENYE 52 21 EEt #2209 T

ox

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

SICM3002 ©3d (Deep Learning) 3-3-0

g2ide Dieldel o wYoR, ABNZYS o2 B2 WO BES AUNCL 229 YS WA TRt A%
GOIEIL 42| GlOJEIE TBS(0l CUEt S ARRIPH L2i3 STk & Zeloiis geld 2n2Eel T2 Ity
2 474510 GOl A0 22 goid YTW2IZES A5 Wil O HieC,

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 tjo]gl 2442 (Distributed data processing) 3-3-0
2 W20 M= U8 Clolef 248 Il th4ol ROIL HREIS &&cte Y-l Cish Bi2C
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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 -3-848r57 (Topics in Applied Mathematics) 3-3-0

JgfzolE, guelg 2 FEOoIE, RE0|E, ¥ed, AARtE Zalste S84a0iMe HAHel oVt ==
FHES CHECH E£3, YoM 2ZAel 888 JRle FHol 3ds &L

This course covers illustrative topics in applied mathematics including graph theory, algorithms, information
theory, coding theory, cryptography, and quantum computations. There is an emphasis on topics that have

direct application in the real world.

PHYS4313 ¥APHR YR (Introduction to Quantum Information) 3-3-0

LREEO V|22t SES BiR= A=0[|Ch LRBIE, LRfYLLE, YAHFH L2 FAFEY Y|z HES <
5l T19| S8at et 24 AFZED0) ol EsiCt

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 A2]dK7]&244 (Applications of Geographic Information and Technology) 3-3-0

[2 22/E887s2 2SS, loT MM, HHOH Jl& 52 422 Ma22 88 202 21 ULl & &
IS Sl 228 AR0IM zldlel 2[2/42T|se ZAISOIM A8 +~ Ue ARIE EFtstl 0|5 44 &8
f 4 Qe A2 dEsto] 2AsiEsHE 71202} sttt §55t02t ste 7180 A3 (Eye-tracking), =
(Drone), 7t&ei & (Virtual Reality), #2/&=(Web Map) S0l Zgc|t HE=2 HHE 2Hgettt.

Recently, geographic information and technology is creating new geographic applications in conjunction
with information and communication technology, 10T 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.
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+ BIOL4307 42753} (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 AAECR(FH8A5AEEE) (Capstone Design(Science Information Convergence) 3-3-0
Ny F S50 d3uME L 0| 55 BIECZ (HRIA(E= ARV BR=2 ot= S Y2 SHls
0] 222 7|8t SEAel BAEHES Sof Aol Y= HES TE&61, A8HY 483, HYIE BiYst
SE 2yt
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.

+SICM4002 EQ+=5( A 53H ) (Undergraduate Thesis(Science Information Convergence))
W2 5EE 8T @ OO 2 7t 2019 stag BIECR, SMAAR =R0 FAHE Fotd, ATl
ALE 2ot HFE 50 1 HU2 =S At
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 EY=Z2A E(Projects of Science information convergence) 3-3-0
YA sEE gFYHS L 2US0IM &t AL Va8 Jetez, YRt g5t AZEQ o Y, Coje &2

sUo = Se er
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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 S AS(T8IA 59 283D (Independent  Learning & Research(Science Information Convergence)) [2H3]
3-3-0 D&Y olFAAE
AEua0| =0 cfet s SEeE W, A 242 HYSI0] 0[0] Wt Sy IH7H

ol
olo| TAID} WO St= 1SS ZISHGICE

od
Jton

=
S

o
>

ol o =41 = = =
This study provides the students with an opportunity to participate in the creation of academic learning (i ] 7| fmin]i=1s:|
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. 1817 H%?\ii 0428 2AG1 (T), =LA, M3stLHH1, AlSUEE
1504 o|0falf, C2 Y (A7)
" SICM102 C2221d (C programming) 3-3-0 2817] | BB7|2: DIHEEUGS?, SRIHULE2, HSHULH2
W ot A= IT % dloly Aol #Hd dofellA] 7]ie] v C 2Ry oo AdHE wieth CAole
ARG, AolE, EAE, §4 52 5o, Holr BAd B R A4S G5Uh oF vEeE Cres daviz: DHESAASIES), 2eNALRT. LERILY, MSUY=
2o AAAGA ddolme] H4H AP Swv) lofstl, 2|2lg=aHE
In this class, students learn the fundamentals of C programming language, which forms the core of IT and 1847] Hdah AIERIS7|Z48H(AA), Do 2 Y (L), REZ Y
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 25HA Mo Mel: Z7HlG|0|E{ololal, MBiCh45t, 42228
in object-oriented languages such as C++. 7|z DIYRSeiE2, 2e|at2As2, MBSAAE) A5 Eol0|5H
_ dSBe ASRIet| 2ol (),  TOIMI=2 024y (M+), REZI2{Y (A
« PHYS4314 Wgo[el 225t (Physics with big data analysis) 3-2-2 257 2
28 o &F diojee] 248 B3 A9 vlelHRRE EdH Aus =Fde A F53E Ao HMIMeh: MBiCgas, A222]5
& Al g oA velH ‘k‘z\li} A, A A SRS gl B8 A4S HSI FH2 vke] o
= ool Zelsh ol solde swen @ meady Agon ANH, AA%E, e Aged] Ased dada BT
HAZ2o stolEX 9 7o ct;ew) T 2ZEYolE Bg3= oA AH AZEdo] A4 2 gg b . 1807 | ASHE: RA[EHA, A2, GIsetEtEA, AlA"dEs,  SHojBT
R 381 2agYes, Jejzolz
This course is aimed students to learn the process to derive physics intuitions from the experiment by 25| ATME: S22 GY AT, CO|ESAR2|(AIT), S84
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 1319 AB3L4: SY=2 (W2 SHERE)
and hands on tutorial sessions. Students will be equipped with software development and big data analysis o HAMEN: YUHEUR HAELCAQ(YEASHEEE)
skills through the hands on sessions with Machine Learning and Deep Learning open source software such 45 R .
as TensorFlow or Pytorch. o= HSUp ZU=E (@A sEES)
2507 | d3AE: ZYPLIME, Y2728, SE4EY, ds¥Es, Hd
* MATH3704 18jZ0]& (Graph Theory) 3-3-0 Ole=2ele, SYuetetE(siz 828
aYEE Foin o e PO, o] Ho| A7 #AS RAHD Geh 8 o R, BhE o2t v
Aaetar FEvh 2 E o2 2FEY TG Lobd Wk ofyE} thE £33k okt dlojE A, Tt Bl
Sgdr} o] ZejoMe aefze] V) e, A2, W 2, 2 A, aefx 23 4, SEEH 2z

& tErh

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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