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Vision and Goal

- ™\
VISION | World Leading University to Advance Science and Technology |
for the Prosperity of Humankind

Cultivating creative global leaders who will usher in new
scientific paradigms
'.\through convergence in science and technology

4l Ty
GOALS | To be Ranked within the Top 10 Science and Technology

University by 2030

Education
Cultivation of creative leaders that excel in science and
technology

Research
Realization of convergence science and technology, indicating
\ the new paradigm

o




STRATEGIES

/__

Creativity, Interdisciplinary Education, Globalization, and
Research—Intensive

Creativity
IT-based student—centered discussion classes (Flipped learning)

Interdisciplinary Education
Mandatory requirement to complete two or more areas of concentration
All professors are appointed to undertake two or more schools

Globalization
All courses at UNIST are conducted in 100% English
Expansion of foreign professors and students by 20%

Research Intensive

Research topics for thrust area
— Next—Generation Energy

— Advanced Materials
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2016 UNIST Academic Calendar

Year |Month Date Schedules
2016 Spring Semester Begins,
2(Wed) Classes begin
3 2(Wed) ~ 8(Tue) Course Changes and confirmation
21(Mon) Course Drop deadline
28(Mon) End of first quarter of the semester
19(Tue) ~ 25(Mon) Mid—term Exams
4 End of second quarter of the semester,
Submission deadline for Courses List
25(Mon) .
of the summer session,
Leave of Absence application deadline(General)
2(Mon) Course Withdrawal deadline
2
0
1 5 End of third quarter of the semester
6 23(Mon) [Graduate school]Deadline for ‘Nomination of Thesis
Committee' submission
23(Mon) ~ 25(Wed) Return application for the summer session
Sori 5.30(Mon) ~ 6.3(Fri) Application for Interdisciplinary major
rin
pring 1(Wed) ~ 3(Fri) Course Registration for the summer session
Sem
ester 6 14(Tue) ~ 20(Mon) Final Exams
20(Mon) Finish Class
21(Tue) ~ 8.28(Sun) Summer Vacation (10 weeks)
28(Tue) ~ 8.8(Mon) Summer Session (6 weeks)
A(Fri) ~ 8(Fri) [Graduate school]Submit the application for the
program change
7 4(Mon) Grades due for the spring semester
18(Mon) ~ 27(Wed) Leave of absence/Ret_urn application for the fall
semester (on portal site)
3(Wed) ~ 5(Fri) Undergraduate Course Registration for the fall semester
8 18(Thu) Grades due for the summer session

19(Fri)

Conferral of degrees

22(Mon) ~ 24(Wed)

Tuition fee payment for the fall semester




Year |Month Date Schedules
8 29(Mon) 2016 Fall semester Begins,
Classes begin
8.29(Mon) ~ 9.2(Fri) Course changes and confirmation
9 21(Wed) Course Drop deadline
23(Fri) End of first quarter of the semester
17(Mon) ~ 21(Fri) Mid—term exams
10 End of second quarter of the semester,
21(Fri) Submission deadline for Courses List of the winter
session,
Leave of Absence application deadline(General)
2 28(Fri) Course Withdrawal deadline
0 End of third quarter of the semester
1 » 18(Fri) [Gradgate'schooI.]D.eadline for 'Nomination of Thesis
6 Committee’ submission
21(Mon) ~ 23(Wed) Return application for the winter session
11.28(Mon) ~ 12 2(Fri) Application for Interdisciplinary major
11.30(Wed) ~ 12.2(Fri) Course Registration for the winter session
Fall 12(Mon) ~ 16(Fri) Final Exams
16(Fri) Finish Class
Sem 12 17(Sat) ~ 2.28(Tue).2017 | Winter Vacation (10 weeks)
ester
26(Mon) ~ 2.3(Fri).2017 | Winter Session (6 weeks)
30(Fri) Grade due for the fall semester
2(Mon) ~ 13(Fri) [Graduate school]lSubmit the application for the
2017 program change
9(Mon) ~ 18(Wed) Leave of absence/Return application for the spring
1 semester, 2017 (on portal—site)
1(Wed) ~ 3(Fri) Undergraduate Course Registration for the spring
semester, 2017
2 14(Tue) Grade due for the winter session
21(Tue) Commencement Ceremony
20(Mon) ~ 22(Wed) Tuition fee payment for the spring semester, 2017

¥ Schedules above are subject to change according to the school policies.
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SCHOOL Of NATUTAl SCIEIICE «++vevererersererererersererereressssesessssesesesesasseseneessssesesenes 172
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School of Management Engineering ........................................................ 208






Required Credit for Graduation

Engineering Field

1st Track/2nd Track 54/18: 72
Maijor Maijor Internship 3
Interdisciplinary Project P
Calculus I/Calculus I 6
Differential Equations/Applied Linear Algebra/Statistics 6
: Choose two
Math & | General Physics |, Il 6
Science | General Physics Lab I, 2
Fundamental General Chemistry |, 1l 6
General Chemistry Lab |, Il 2
General Biology 3
Engineering Programming | 3
IT : . :
Engineering Programming Il 2
MGT Innovation and Entrepreneurship 3
Group1 : English Foundation, English Forward
English Forward,
English Group2 : Building Writing/Building Speaking 4
: Choose one
Group3 | Building Writing, Building Speaking
Language | Chinese Foundation/Chinese Forward : Choose one 2
Arts and Creativity / Design Thinking
Music and Creativity, Piano / Music and Creativity, Strings /
Advanced Piano / Chamber Music
Liberal Arts Literature and Creativity / A Poetics of the Novel
Communication Theory / Effective Communication : Public Speaking
and writing Choose
AHS" History of Korean Culture / Evolution of Civilization / 21 over
History of Modern Korea / History of Contemporary World / seven
History of Science / Understanding Korea
What is I? / Contemporary Philosophy
Science of Human Behavior
Discovering Anthropology / Society and Culture
Globalization and Economy
Leadership | ULP | UNIST Leadership Program 8AU

Total 141 credits / 8AU

% Students who entered UNIST in 2009 should take 'UNIST Leadership Program', 4 AU(Activity Unit, 1AU=1Hour/week)

1) Students are required to take 7 courses (21 Credits) at least.

2) At most 2 courses among the courses in the same field (those with the same middle number) will be recognized as an
AHS completion. If He/She has taken more than 2 courses in the same field, the courses except for 2 of them will not
be recognized as an AHS completion but added up to the total credits for graduation.

_11_



2016 COURSE CATALOG

Business Administration Field

1st Track/2nd Track 54/18 72
Major Major Internship 3
Interdisciplinary Project P
Calculus 3
Statistics/Applied Linear Algebra 6
Math & :
Science General Physics 3
General Chemistry 3
Fundamental General Biology 3
T Business Programming 3
Business IT 2
Innovation and Entrepreneurship 3
MGT :
Economics 3
Group1 | English Foundation, English Forward
English Forward,
English Group2 | Building Writing/Building Speaking 4
Choose one
Group3  Building Writing, Building Speaking
Language | Chinese Foundation/Chinese Forward : Choose one 2
Arts and Creativity / Design Thinking
Music and Creativity, Piano / Music and Creativity, Strings /
Advanced Piano / Chamber Music
Liberal Arts Literature and Creativity / A Poetics of the Novel
Communication Theory / Effective Communication : Public
Speaking and writing Choose
AHS" History of Korean Culture / Evolution of Civilization / 21 over
History of Modern Korea / History of Contemporary World / seven
History of Science / Understanding Korea
What is I? / Contemporary Philosophy
Science of Human Behavior
Discovering Anthropology / Society and Culture
Globalization and Economy
Free Elective Freg 9
Elective
Leadership : ULP - UNIST Leadership Program 8AU

Total 140 credits / 8AU

X Students who entered UNIST in 2009 should take 'UNIST Leadership Program', 4 AU(Activity Unit, 1AU=1Hour/week)

1) Students are required to take 7 courses (21 Credits) at least.

2) At most 2 courses among the courses in the same field (those with the same middle number) will be recognized as an
AHS completion. If He/She has taken more than 2 courses in the same field, the courses except for 2 of them will not
be recognized as an AHS completion but added up to the total credits for graduation.

_12_



Required Credit for Graduation

Interdisciplinary Major
School Track (Required/Elective)

1% Track 2" Track  Total
Mechanical Engineering (MEN) 33/21 9/9 54/18
Nuclear Science and Engineering (NSE) 27127 12/6 54/18
Environmental Science and Engineering (ESE) 21/33 9/9 54/18
Urban Infrastructure Engineering (UIE) 18/36 9/9 54/18
Disaster Management Engineering (DME) 18/36 9/9 54/18
Industrial Design (ID) 33/21 0/18 54/18
Human Factors Engineering (HFE) 21/33 0/18 54/18
System Design and Control Engineering (SDC) 27/27 0/18 54/18
Advanced Materials Science (AMS) 21/33 9/9 54/18
Nano Materials Engineering (NME) 21/33 9/9 54/18
Energy Engineering (ENE) 31/23 12/6 54/18
Chemical Engineering (ACE) 21/33 15/3 54/18
Electrical Engineering (EE) 36/18 18/0 54/18
Computer Science & Engineering (CSE) 36/18 9/9 54/18
Biomedical Engineering (BME) 30/24 12/6 54/18
Biological Sciences (BIO) 23/31 15/3 54/18
Physics (PHY) 33/21 12/6 54/18
Chemistry (CHEM) 28/26 12/6 54/18
Mathematical Sciences (MTH) 36/18 12/6 54/18
Management (MGT) 30/24 18/0 54/18
Finance & Accounting (FIA) 27/27 18/0 54/18
Entrepreneurship (EPS) -/- 15/3 0/18
Management Engineering (MGE) 30/24 12/6 54/18

* Students can choose Entrepreneurship track only as a 2nd track, not for the 1st track.

_13_



2016 COURSE CATALOG

School

School of
Mechanical and
Nuclear Engineering
TR B

Degree

Track

‘ Mechanical Engineering (MEN)

7|1AZst

Remark

Nuclear Science and Engineering (NSE)
Xt B8 o st

School of
Urban and
Environmental
Engineering
EAEEB s

Environmental Science and Engineering (ESE)
gt@atstgst

Urban Infrastructure Engineering (UIE)
EAAMEE

Disaster Management Engineering (DME)
Xyeta| g st

School of

Design and

Human Engineering
CIXtRIYQIZHZ 3L

Industrial Design (ID)
A C| X}

Human Factors Engineering (HFE)

oIztz 8t

System Design and Control Engineering (SDC)
Hoj dAZst

School of Advanced Materials Science (AMS)
Materials Science and AA XY ot

Engineering Nano Materials Engineering (NME)
MATIZ S S ER

School of Energy Engineering (ENE)

Energy and ol 4 X| S5t

Chemical Engineering
oL X| Y3t st 8t

Chemical Engineering (ACE)

35133t

School of

Electrical and
Computer Engineering
7| MR HRE 2ot

Electrical Engineering (EE)
H7| 3 HxZE

Computer Science and Engineering (CSE)

HFEEISS

School of

Life Sciences
Mearste

Biomedical Engineering (BME)

Y3

Biological Sciences (BIO)
A5t

Physics (PHY)

School of =EI%!

Natural Science C;)Fgemetry (CHEM)

Xt apste e :
Mathematical Sciences (MTH)
42| 1t3t
Management (MGT)

School of dgst

Business Finance & Accounting (FIA)

Administration
s

-3l 73t

Entrepreneurship (EPS)
HHMEE

School of
Management
Engineering
Agzse

Management Engineering(MGE)

Zy33
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O Maijor Credit for Graduation

Required Credit for Graduation

- 6 more credits are added to the 1st track requirement.

© AHS Courses (Liberal Arts)

- At most 2 courses among the courses in the same field (those with the same middle number) will

be recognized as an AHS completion. If He/She has taken more than 2 courses in the same

field, the courses except for 2 of them will not be recognized as an AHS completion but added

up to the total credits for graduation.

i : Cred.-
Course No. Course Title Course Title(Kor.) Lect -Exp. Remark
AHS111 1. Arts and Creativity 1. o=} &oM 3-3-0
AHS211 2. Design Thinking 2. C|XIQI A2 3-2-1
AHS121 1. Music and Creativity, Piano 1. 9t} &o|M, IOt 3-1-2
AHS122 2. Music and Creativity, Strings 2. 29otn}t Ato|M, st 3-1-2
AHS221 3. Advanced Piano 3. OOt A 3-1-2
AHS222 4. Chamber Music 4, AlLjet 3-1-2
AHS131 1. Literature and creativity 1. 2&tn} =to|M 3-3-0
AHS231 2. A Poetics of the Novel 2. AMO| A&t 3-3-0
AHS14T e st 1. AgLAOI ol2 330
: : ot M _3-

AHS241 Public Speaking and writing 2. gatzle 471 3-3-0
AHS151 1. History of Korean Culture 1. SI=2E235IA} 3-3-0
AHS152 | 2. Evolution of Civilization 2. 2ol uixy 3-3-0
AHS251 3. History of Modern Korea 3. st ZHLHA} 3-3-0
AHS252 4. History of Contemporary World 4. SCHMIAAF 3-3-0
AHS253 5. History of Science 5. 1}8t7|= At 3-3-0
AHS254 6. Understanding Korea 6. st=29| 0|3l 3-3-0
AHS161 1. What is I? 1. Lo XA 3-3-0
AHS261 2. Contemporary Philosophy 2. i #st 3-3-0
AHS171 Science of Human Behavior olZtgi= o m}st 3-3-0
AHS181 1. Discovering Anthropology 1. 2l=sto| BIA 3-3-0
AHS281 2. Society and Culture 2. A3t 25t 3-3-0
AHS291 Globalization and Economy MA st Z2HZAXA| 3-3-0

_15_




2016 COURSE CATALOG

© AHS courses (Free Elective)

- AHS courses which are changed from Liberal Arts to Free Elective in 2016 will be recognized as
Liberal Arts if he/she has taken courses before 2016. It is the same as course retake after 2016.

2015 2016 |
Lo Course Title Course ~ Course Course Title Course Cred. Remert
No. Title(Kor.) No. Title(Kor.) :Lect.-Exp.
AHS305: Sports and Health AX=xQ} 71ZHAHS111  Sports and Health AXXQ} 742 1-0-2
AHS201 Topics in Arts ol EZ AHS310 Topics in Arts o= EZ 3-3-0 &
AHS208 Topics in Music 2ot EZ {AHS320 Topics in Music 2ot EZ 3-1-2 *
AHS202: Topics in Literature 2st EZ AHS330: Topics in Literature 25t EZ 3-3-0 *
C o L o
ARHS207 CommuE?c?;;Sor:nStudies 91#;;110@ AHS340 Commul?c‘);‘t:izr:nStudies 91#;210@ 330 )
AHS205 Topics in History Al EZF  AHS350 Topics in History SiAl EZL 3-3-0 *
AHS206: Topics in Philosophy st EZ AHS360: Topics in Philosophy st EZ 3-3-0 *
- - - AHS370 Topics In Psychology | Al2|st EZ+ 3-3-0
AHS204: Topics in Anthropology | Q1&st £EZ+ |AHS380 Topics in Anthropology | ¢l&st EZ ¢ 3-3-0 *
- - - AHS300 C'ima:igi‘t?”ge 75;? 3-3-0
AHS230: AHS Special Topics | AHS EZt | AHS301 AHS Special Topics | | AHS EZ | | variable *
- - - AHS302: AHS Special Topics |l i AHS EZ || | variable *

* Courses which are changed from Liberal Arts to Free Elective in 2016.

© New School: Management Engineering(MGE) is newly open in 2016
curriculum,

- If students who entered before 2016 select new track(MGE) in Management Engineering School,
they are required to complete 48/18 credits following 2015 curriculum, but follow 1st/2nd track
requirements in 2016 curriculum.

- Major Credit (when students who entered before 2016 choose MGE)

Interdisciplinary Major

(Required/Elective) Total

1st track 2nd track

30/18 12/6 48/18

- 16 -



Required Credit for Graduation

© New Track: Human Factors Engineering(HFE) and System Design and
Control Engineering(SDC) is newly open in 2016 curriculum,

follow 1st/2nd track requirements in 2016 curriculum.

Interdisciplinary Major

If students who entered before 2016 select new tracks(HFE, SDC) in Design and Human
Engineering School, they are required to complete 48/18 credits following 2015 curriculum, but

Major Credit (when students who entered before 2016 choose HFE, SDC)

Track (Required/Elective) Total
1st track 2nd track

HFE 21/27 0/18 48/18

SDC 27121 0/18 48/18

o Abolished Track: Human and Systems Engineering(HSE) is abolished in

2016 curriculum,

- HSE track students who entered before 2016 still can choose HSE track or new tracks.

_17_



2016 COURSE CATALOG

1. School Introduction

Freshmen of UNIST usually belong to either Science/Technology Group or Management Group. DGS
is responsible for their basic science and cultural education during their freshmen year. Upon
completing freshmen curricula at DGS successfully, students may choose two special fields
(division/department/track) according to the UNIST regulation for the next level education.

DGS offers fundamental basic science courses in Mathematics, Physics, Chemistry, Biology, and
basic IT, which provide solid foundation for all the major fields of their choice. In order to cultivate a
wide intellectual horizon, an innovative creativity through cooperative endeavor, and a harmonious
personality for each student as a Global Leader DGS also offer liberal education in Arts, Humanities,
and Social sciences.

2. Undergraduate Programs

1) Math & Science

The Math & Science area is designed to provide a solid basic knowledge in the students' specialties by
offering General Science courses like Mathematics, Physics, Chemistry, Biology, and also enabling
students to study more effectively and efficiently by harmonizing theoretical studies and laboratory works.

2) IT

The IT area is designed to teach the basic knowledge of computer programming, practical IT skills,
and the applications and potential of IT. For engineering students, the topics are: the basics of
computer programming and how to formulate solutions for existing engineering problems by numerous
case studies, through lectures and laboratory practices. For students of management majors, the
concepts, operations and application of information systems for business purposes are presented. A
number of courses are offered to help students understand and use fundamental computer system
principles, so that they will function more efficiently and effectively as future engineers and managers.

3) Management

Management is focused on cultivating fundamental knowledge of Business Administration by offering
courses like Innovation and Entrepreneurship and Economics.

- 18 -



Division of General Studies

4) English

The main goal of the English courses is to cultivate fundamental knowledge of English. Students,
according to their English proficiency, will take two English courses which provide the students with
opportunities to acquire not only comprehension skills, such as listening and reading, but also
production skills like speaking and writing. Students will participate in student-centered learning by
means of on-line materials and in class meetings with instructors. Upon completion of the required
English courses, students will advance to elective English courses that focus on uses of English
appropriately by styles, culture, and context.

5) Language

The main goal is to educate global citizens by cultivating fundamental knowledge of languages other
than English. Courses offered are Chinese Foundation and Chinese Forward, and try to increase the
students' interests through various teaching methods.

6) AHS (Arts, Humanities & Social Sciences)

Various AHS courses are offered to increase the creative power of engineering and business
students. In these courses, the students will also acquire basic knowledge in AHS areas by the
means of discussions, presentations, and LMS (Learning Management System) which set them apart
from the general education courses at other universities.

7) Free Elective
The field is formed with free elective courses. It should offer various courses, so the students can
attend the courses more freely.

8) UNIST Leadership Program [belongs to the Leadership Center]

The goal of the Leadership Program is to build up students' character as UNISTARS with
characteristics such as honesty, sincerity, cooperative spirit, mutual respect, etc. through participation
in team activities following a creative planning process. It also aims to foster students' leadership
qualities such as discussion skills, presentation skills, ability to organize and operate a team, and
mentoring juniors, etc.

_19_



2016 COURSE CATALOG

3. Curriculum

Course Coit;rse Course No. Course Title Course Title(Kor) Cre(é;laect.- Prerequisite
MTH101 Calculus o|dest 3-3-1
MTH111 Calculus | O ™E2st | 3-3-1
MTH112 Calculus || 0| X 28| 3-3-1 MTH111
MTH201 Differential Equations 0|2 Al 3-3-0 MTH111
MTH203 Applied Linear Algebra 2gMEti 3-3-0
MTH211 Statistics EAst 3-3-0
PHY105 General Physics elHt= 2| st 3-3-0
PHY101 General Physics | "E't.'_fgﬂlé_t_l 3-3:0 ()is a honor
(PHY102) (General Physics | H) (nEgddtEe|st|) course
PHY103 General Physics|| Ut= 2| &t Il 3.3-0 ()is a honor
M&S | (PHY104) (General Physics |l H) (2= 2|8 ) course
PHY107 General Physics Lab | UdtE | st S | 1-0-2
PHY108 General Physics Lab || dutSa| st || 1-0-2
Fundme CHM103 General Chemistry eldts}st 3-3-0
ntal CHM101 General Chemistry | Qldt5}sth | 3-3-0
CHM102 General Chemistry || oldts}st| 3-3-0
CHM105 General Chemistry lab | olHt3ISHAIS | 1-0-2
CHM 101
CHM106 General Chemistry lab|l dtS}SHAIS || 1-0-2 and
CHM 105
BIO101 General Biology QIHIM = 3-3-0
ITP108 Business Programming Ao 2 ey 3-3-0
T ISM202 Business IT Business IT 2-2-0
ITP107 . Engineering Programming | =stoZ ey | 3-2-2
ITP117 Engineering Programming || astom2 il || 2-1-2
Innovation and _
MGT MGT102 Entrepreneurship Zlazrgdla sl 3-3-0
MGT106 Economics AN = 3-3-0
ENG100 English Foundation English Foundation 2-2-0
ENG ENG107 English Forward English Forward 2-2-0 ENG100
ENG108 Building Writing Building Writing 2-2-0 ENG107
ENG109 Building Speaking Building Speaking 2-2-0 ENG107
LNG201 Chinese Foundation Chinese Foundation 2-2-0
LNG202 Chinese Forward Chinese Forward 2-2-0
Liberal | *LNG LNG203 Korean Foundation Korean Foundation 2-2-0 Only.for
internationals
art (substitute
LNG204 Korean for Everyday Korean for Everyday 2-2-0 for Chinese)
AHS111 Arts and Creativity o=t oM 3-3-0
AHS121 Music and Creativity, Piano | S2ta} Zto|M, m o} 3-1-2
*AHS AHS122  Music and Creativity, Strings . S<ta} zto|M, siot 3-1-2
AHS131 Literature and Creativity 2stul ZHo|M 3-3-0
AHS141 Communication Theory FHEL|FH0|M 0|2 3-3-0
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Division of General Studies

Course Coiusrse Course No. Course Title Course Title(Kor) Crecé;tect.- Prerequisite
AHS151 History of Korean Culture St223IAL 3-3-0
AHS152 Evolution of Civilization 2Ho| uH 3-3-0
AHS161 What is 1? Lto| XXM 3-3-0
AHS171 | Science of Human Behavior o7t = o| u}st 3-3-0
AHS181 Discovering Anthropology olZ5to| wty 3-3-0
AHS211 Design Thinking C|XfQ1 M2l 3-2-1
AHS221 Advanced Piano oot |HF 3-1-2
AHS222 Chamber Music AlLjot 3-1-2
AHS231 A Poetics of the Novel AMoO| AlSt 3-3-0
Effective Communication: -
ARS2H b bl Speaking and writing gotzlet 271 330
AHS251 History of Modern Korea st ZSCA} 3-3-0
History of Contempora -
AHS252 24 o v SO ML 3-3-0
AHS253 History of Science }st7| s AL 3-3-0
AHS254 Understanding Korea st=9| 0]3| 3-3-0
AHS261 Contemporary Philosophy sl =st 3-3-0
AHS281 Society and Culture ALE|2} 235} 3-3-0
AHS291 Globalization and Economy | AM|7|2l2t S =2HZAN| 3-3-0
ENG201 Introduction to English Styles '""°d“°tg;|é: English 554 ENG107
ENG202  English Language & Culture  —9iSh Language & 4 4 ENG107
Culture
ENG203 English for Business English for Business 3-3-0 ENG107
English ENG204 English for Science and English for Science 3-3:0 ENG107
Technology and Technology
ENG205 Academic I.:{.eading and Academic I.?.eading and 3-3:0 ENG107
writing writing
English Language English Language
ENG206 Infor?nation ar?d gata Infor?nation ar?d Eg)]ata 3-3-0 ENG107
Free AHS305 Sports and Health AR HY 1-0-2
Elective AHS310 Topics in Arts o= EZ 3-3-0
AHS320 Topics in Music 2¢t EZL 3-1-2
AHS330 Topics in Literature 2st EZL 3-3-0
AHS340 Topics |nsijfzjrir;r:unlcatlon HBL HO|M 2t 3.3:0
AHS AHS350 Topics in History SAt EZL 3-3-0
AHS360 Topics in Philosophy Hst EZ 3-3-0
AHS370 Topics In Psychology AMelst EZL 3-3-0
AHS380 Topics in Anthropology olgst EZt 3-3-0
AHS300 Climate Change Humanity J|ZH35Io1 25t 3-3-0
AHS301 AHS Special Topics | AHS EZ | Variable
AHS302 AHS Special Topics || AHS EZ || Variable

* International students

are recommended to take one of Korean courses instead o

** Students are required to take 7 courses (21 Credits) at least.

** At most 2 courses among the courses in the same field (those with the same

_21_

=n

taking chinese courses

middle number) will be accredited.



2016 COURSE CATALOG

4., Recommended Course

% Courses can be flexible depending on the situation.

Year/Term

Year

Year

Year

1(Spring)

BIO101
CHM101
CHM105
PHY101
PHY102
MTH101
MTH111
PHY105
PHY107

| (Spring)

ITP107
ITP108
ITP117
ISM202

1(Spring)

MGT102
MGT106

1(Spring)

ENG100
ENG107
ENG108
ENG109

Il (Fall)

BIO101
CHM102
CHM103
CHM106
PHY103
PHY104
MTH112
PHY108

Il (Fall)

ITP107
ITP108
ITP117
ISM202

Il (Fall)

MGT102

Il (Fall)

ENG100
ENG107
ENG108
ENG109

Remark

Remark

Remark

Remark



Year/Term

Year/Term

Year/Term

1(Spring)

LNG201
LNG202
LNG203
LNG204

1(Spring)

AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS

111
121
122
131
141
152
161
181
211
221
222
231
253
254
261
281
291

1(Spring)

ENG203
ENG205
AHS330

Division of General Studies

Il (Fall)

LNG201
LNG202
LNG203
LNG204

Il (Fall)

AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS
AHS

111
121
122
131
161
181
211
221
222
231
241
252
253
254
261
281
291

Il (Fall)

ENG204
ENG206
AHS300

X Free elective courses can be flexible depending on professors' situation.
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5. Recommended Mathematics Course for Each Track

Required

School Track Course No. Mathematics course Semester
. . . . MTH203 Applied Linear Algebra 2-2
Mecmr(‘;'l‘;jr and | Mechanical F”g'”eer'”g MTH201 Differential Equations 21
Engineering Nuclear .SC|en.ce and MTH203 Ap.plled I_llnear Algebra 2-2
Engineering MTH201 Differential Equations 2-1
Environmental Science MTH201 Differential Equations 2-1
and Engineering MTH203 or Choose One Between: 2.2
MTH211 Applied Linear Algebra, Statistics
Urban and Urban Infrastructure MTH201 Differential Equations 2-1
Environmental Engineering MTH203 or Choose One Between: 2.2
Engineering MTH211 Applied Linear Algebra, Statistics
Disaster Management MTH201 Differential Equations 2-1
Engineering MTH203 or .Choc_)se One Between:. . 2.9
MTH211 Applied Linear Algebra, Statistics
. . MTH203 Applied Linear Algebra 2-1
Industrial Design MTH211 Statistics 2-2
Design & Human Human Factors MTH203 Applied Linear Algebra 2-1
Engineering Engineering MTH211 Statistics 2-2
System Design and MTH203 Applied Linear Algebra 2-1
Control Engineering MTH211 Statistics 2-2
Advanced Materials MTH203 Applied Linear Algebra 2-1
Materials Science Science MTH201 Differential Equations 2-2
and Engineering Nano Materials MTH203 Applied Linear Algebra 2-1
Engineering MTH201 Differential Equations 2-2
. . MTH203 Applied Linear Algebra 2-2
ng\fﬂ’;i:;d Energy Engineering MTH201 Differential Equations 21
Engineering Chemical Engineering MTH203 Ap.plled I_llnear Algebra 21
MTH201 Differential Equations 2-2
. . . . MTH203 Applied Linear Algebra 2-1
Eggm;‘z't;”d Electrical Engineering - yury 1554 Differential Equations 222
Engineering Computer MTH203 Applied Linear Algebra 2-1
Science & Engineering MTH201 Differential Equations 2-2
. . . . MTH203 Applied Linear Algebra 2-1
Lite Seionces Biomedical Engineering - yir 554 Differential Equations 222
Biological Sciences MTH203 Applied Linear Algebra 2-1
MTH211 Statistics 2-2
. MTH203 Applied Linear Algebra 2-1
Chemistry MTH201 Differential Equations 222
. . . MTH203 Applied Linear Algebra 2-1
Natural Science Mathematical Sciences MTH201 Differential Equations 5
. MTH203 Applied Linear Algebra 2-1
Physics MTH201 Differential Equations 222
Management MTH203 Applied Linear Algebra 1-2
Business MTH211 Statistics 1-2
Administration . ) MTH203 Applied Linear Algebra 1-2
Finance & Accounting -y pr o144 Statistics 1-2
Management Management MTH211 Statistics 2-1
Engineering Engineering MTH203 Applied Linear Algebra 1-2
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6. Recommended Fundamentals (when students choose tracks from another field)

» Fundamentals required to Business administration field students when they
choose Engineering field tracks as 2nd track

M egﬁg&gf‘; nd School _of Urban and School of Design & Schoo_l of Materials
Course Title Nuclear EEwrpnme.ntal Human Engineering Sme_nce gnd
Engineering ngineering Engineering
MEN NSE ESE UIEE DME ID HFE SDC AMS = MNE
Calculus |
Calculus I R R R R
Differential Equations R R R R R R R
General Physics | R R
General Physics || R R R R
General Chemistry | R R
General Chemistry || R R
General Physics Lab | R R R R
General Physics Lab Il R R
General Chemistry Lab | R R
General Chemistry Lab Il R R
School of School of School
Energy and  Electrical and: School of School of of
Course Title Chemical Computer :Life Sciences: Natural Science :Management
Engineering Engineering Engineering
ENE ACE EE CSE BME BIO PHY CHEM MTH MGE
Calculus | R
Calculus Il R R R
Differential Equations R R R R R R
General Physics | R R
General Physics || R R R R R R
General Chemistry | R R R R
General Chemistry || R R R R R
General Physics Lab | R R R
General Physics Lab Il R R R
General Chemistry Lab | R R
General Chemistry Lab I R R
Statistics R

» Fundamentals required to Engineering field students when they choose
Business administration field tracks as 2nd track

School of Business Administration

Course Title HET Ein o
Economics R R R
Statistics R R -
Iil : Required
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» For Business administration field students who choose Engineering field track
as their 2nd track

1. Students who complete General Physics in 2009 -~ They don't have to take General Physics |

(In 2009, General Physics | and General Physics were designated as similar courses)

2. Students who didn't take General Physics in 2009 - They should take General Physics | if it is

required by their 2nd track (Refer to the table above)

» Required Courses to Take When Change the Field

Category Course Remarks
Calculus = Calculus |
Accepted
Business Programming = Engineering Programming |
Applied Linear Algebra = Applied Linear Algebra
Identical Statistics = Statistics
General Biology = General Biology
Category Course Remarks
Calculus | = Calculus
Engineering Programming | = Business Programming
Accepted
General Physics | = General Physics
General Chemistry | = General Chemistry
Applied Linear Algebra = Applied Linear Algebra
Identical Statistics = Statistics

General Biology = General Biology
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7. History of Courses Change of 2009-2016 [Correspondence/Substitution]

Acad. Yr. 2009 2010 2015
MTH101 Calculus (3)
MTH101 Calculus (3) | = MTH111 Calculus | (3)
Math

MTH112 Calculus Il (3)

MTH103 Applied linear
algebra(3)

MTH203 Applied linear

= algebra(3)

X Student already took Calculus in 2009 should take ‘Applied Linear Algebra, Differential Equations, Statistics’ 3 courses.

Acad. Yr. 2009 2013
% CHE105 General Chemistry Lab | (1)
CHE104 General Chemistry Lab (2) =
CHE106 General Chemistry Lab Il (1)
Science
PHY107 General Physics Lab | (1)
PHY106 General Physics Lab (2) =
PHY108 General Physics Lab Il (1)
Acad. Yr. 2009 ‘ 3 2010 1 2011
GMT  GMT105 Economics (3) = GMT105 Microeconomics (3) =  GMT106 Economics (3)
Acad. Yr. 2009-1 2009-2 ‘ 2010 : 2013
ITP103 Java (2) ITP107 Englneerlng ITP107 Englneerlng
- ITP106 Intro. to Programming (3) Programming | (3)
. Programming (3) | : :
ITP104 C++ (2) ITP108 Bu_smess ITP108 Bu_smess
Programming (3) Programming (3)
Acad. Yr. 2009-1 2009-2 2011 2013
ITP101 Excel i i
2 P17 Englneerlng ITP117 Engineering
Programming Lab P ing Il (2
ITP105 Practical @) rogramming Il (2)
IT = T (2 =
ITP102 Access 2
) ISM202 Dynamics ISM202 Business IT
of IT Lab (2) 2)
Acad. Yr. 2009 2012 2013
i i 1ISM201 DynamiCS of IT (3) IT course deSignated by
T . ISM201 Dynamics of - or N ENG school (3)
‘ IT (3) ‘ . designated course by ENG

school
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Acad. Yr. . 2009 2010 2015
ENG100 English o ENG100 English
Foundation(0) Foundation(2)
ENG101 Intermediate .
English English (2) = i ENG107 English Forward (2)
ENG108 Building Writing (2)
Esfilgz(gdvanced =  ENG109 Building Speaking &
9 Grammar (2)
ENG103 Building = ENG110 English Language & = ENG202 English
English Writing (2) Culture (3) Language & Culture (3)
Free ENG104 Building ENG111 English for ENG203 English for
Elec English Grammar for = Business (3) = Business (3)
) Speaking (2)
. ENG106 Intro. to English ENG201 Introduction to
ENG105 English24 (3) = qies (3) = English Styles (3)
Acad. Yr. 2014 2015
ENG112 English for Science and o ENG204 English for Science and
Technology (3) Technology (3)
Free ENG113 Academic Reading and Writing o ENG205 Academic Reading and Writing
Elec. (3) 3)
ENG206 English Information and Data(3)
(New)
L LNG203 Korean Language | (1) = LNG203 Korean Foundation (2)
anguage
guag LNG204 Korean Language Il (1) = | LNG204 Korean for Everyday (2)

8. Course Descriptions

1) Math & Science

Calculus is the branch of mathematics dealing with change, rate of change, and motion and it applies
in many areas, e.g. engineering, the physical sciences, and the biological sciences. We will
investigate the concepts of differentiation and integration of real-valued functions of single variables
and their applications. The topics include trigonometrics, logarithmics, hyperbolic functions and their
inverse functions, limits, sequence, series and convergence as well as differentiation and integration.

Calculus | is the branch of mathematics dealing with change, rate of change, and motion and it
applies in many areas, e.g. engineering, the physical sciences, and the biological sciences. We will
investigate the concepts of differentiation and integration of real-valued functions of single variables
and their applications. The topics include trigonometrics, logarithmics, hyperbolic functions and their

inverse functions, limits, sequence, series and convergence as well as differentiation and integration.
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Beyond basic calculus we study differentiation and integration of vector-valued functions of
multi-variables and their applications. The topics include vector functions, partial derivatives, multiple
integrals and vector calculus.

This course studies ordinary differential equations and their existence and uniqueness, and methods
for their solution, including series methods and Laplace transforms, systems of differential equations
and their solvability, stability, and numerical methods.

This course studies solving systems of linear equations, matrix algebra, linear transformations,
determinants, rank, vector spaces, eigenvalues and eigenvectors and diagonalization.

This course introduces the concepts of probability and distribution, expectation, distributions of
functions of random variables, statistical inference, estimation, and statistical tests.

Physics | is the first half of a one-year introductory university physics course intended for students
who plan to major in the fields of science and engineering. It introduces the fundamental concepts
and analytical descriptions of classical mechanics, wave mechanics, and thermodynamics. Topics
covered include measurement basics of physical quantities, vectors, translational motions in one, two,
and three dimensions, force, conservation laws of energy and momentum, rotational motion,
gravitation, fluid mechanics, description of waves, kinetics of gases, and thermodynamic laws.
Knowledge of calculus is routinely used but the emphasis is placed on understanding basic concepts.
E-educational system will be actively used in conjunction with class lectures.

Students, who take this course will learn in-depth physics and will experience a new world of physics.
It covers the same contents as General Physics |.

Physics Il is the second half of a one-year introductory university physics course intended for
students who plan to major in the fields of science and engineering. It introduces the fundamental
concepts and analytical descriptions of electricity, magnetism, optics, and also modern physics based
on quantum physics. Topics covered include electric forces and fields, electric energy, capacitance
and resistance, circuits, magnetic forces and fields, induction, electromagnetic waves, reflection and
refraction of light, wave optics, atomic physics, electrical conduction of solids, and subatomic
(nuclear, elementary particles) physics. Knowledge of calculus is routinely used but the emphasis is
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placed on understanding basic concepts. An E-education system will be actively used in conjunction
with class lectures.

Students, who take this course will learn in-depth physics and will experience a new world of physics.
It covers the same contents as General Physics Il.

Physics is a one-semester introductory university physics course intended for students planning to
major in technology management. This course focuses on providing students with the fundamental
ideas of general physics area to help them understand modern technology from a technology
management perspective. Hence the majority of course is devoted to discussing the basic principles
and concepts of physics although knowledge of calculus is assumed. Topics covered will be selected
from classical mechanics, thermodynamics, electricity and magnetism, optics, and modern physics.
The E-educational system will be actively used in conjunction with class lectures.

This laboratory has been designed to assist students in the General Physics | & Il. Laboratory work
constitutes an essential part of all physics courses. This lab does not only give an opportunity to the
engineering students to establish a bridge between the theoretical concept that they learn in
classroom and the real physics experiments, but also helps them to improve their application skills.
Experiments in this lab have been specifically designed to cover the fundamental aspects of General
Physics | & Il. General Physics | lab covers nine mechanical experiments and General Physics Il lab
covers nine experiments of electricity and magnetism.

This course presents the concepts and models of chemistry. Topics include atomic and molecular
structure, nomenclature, chemical reaction and stoichiometry, atomic structure and periodicity,
chemical bonding, physical and chemical equilibrium, and thermochemistry. This course is designed
for students who plan to major in science and engineering.

As the continuation of General Chemistry |, this course includes acid and base, chemical kinetics,
electrochemistry, transition metal chemistry, nuclear chemistry, and organic chemistry. This course is
designed for students who plan to major in science and engineering.

This course presents chemistry conceptually, focusing on the study of how atoms combine to form
materials, on what materials are made of, and why they behave as they do. This course is designed
for students who plan to major in the business administration.
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This course is designed to demonstrate fundamental principles of general chemistry in a laboratory
environment. This laboratory and its experiments help students understand the underlying concepts,
experimentation and of laboratory instruments and techniques. It will be an effective way to make
chemistry more fun.

This course is a continuation of CHM105 with emphasis upon solution properties, kinetics, equilibrium,
acids and bases, and quantitative analysis.

This is a one-semester course dealing with the principles and concepts of biology needed for success
in higher level science courses. Topics include the organization of living matter, metabolism,
reproduction, and genetics. The laboratory activities will demonstrate some of the concepts presented
in lecture and will introduce the student to the scientific method and techniques. Each class will
consist of two lectures per week and one laboratory class per month.

2) Management

This course offers a framework for understanding the entrepreneurial process faced by entrepreneurs,
and perspectives that seek to wunderstand how technological innovation and new business
development can generate growth and economic value. Theoretical models, practical tools and
business cases are discussed in the class.

This course aims to provide a basic understanding of Economics. This course provides an
introduction to the analysis of the principles underlying the behavior of individual consumers and
business firms. Topics include problems of international trade, distribution of incom, problems of
environmental pollutions, and effects of various market structures on economic activity.

3)IT

This course introduces the fundamental concepts and methodology of computer programming,
especially in C++. This course aims at providing students with basic programming skills along with
clear understanding of the state-of-the-art computer program design concepts. The scope of this
course includes the syntax of ANSI standard C++, which covers expression syntax, decision making,
loops, functions, arrays, algorithm design, and so on. Students will also learn how to design, compile,
test, and debug C++ programs, through relevant laboratory sessions.

_31_



2016 COURSE CATALOG

In this course, students will learn basic programming and problem solving skills toward building
embedded systems. The lecture will cover basic Python programming language and basic electronics
for managing small embedded devices - Raspberry PIl. Specifically, students will acquire hardware
control experiences including serial communication, interfacing with digital and analog inputs,
controlling motors, and using displays. Throughout the course and the final project, you will work in
groups to build fun cyber physical systems.

This course aims at providing attendees with understanding of the computer system mechanisms
along with basic programming skills. The scope of this course includes the principles of computer
systems, organization of computer hardware, as well as the basic elements of Visual Basic
programming such as its syntax, program structures, data types, arithmetic operations, functions,
loops, and branch operations.

This course is an introduction to the major components of MS Office software for personal and
organizational productivity improvement. Focus is on MS Excel and MS Access for spreadsheet and
database applications through covering features in MS Excel such as working and formatting
worksheets, using formulas and functions, creating and modifying charts, and using analytical options
and Macros; and those in MS Access such as creating tables, forms, & reports,
entering/editing/deleting/displaying data, sorting/filtering records, queries, expressions, sharing data
between applications.

4) English

This course is offered for students who need training in four English skills (listening, reading,
speaking, and writing) at the low intermediate level (level 1 from the placement test). Through
engaging in authentic tasks, the students will build English proficiency required for academic
communication. The class will address diverse topics designed for online and offline activities.

This course is the general English class which focuses on training in production skills at the
high-intermediate level. The major goal of the course is to help the students placed to level 2 grow
more autonomous in learning English through online and offline integrated learning activities. By
actively participating in various tasks, the students will improve their English skills mainly for
academic purposes.

_32_



Division of General Studies

This course is a practice of English writing along with building grammatical competence necessary for
a good writer in an academic field. The students will actively participate in on-line and in-class
practices of English papers, essays, and correspondence.

This course is a practice of English speaking and conversation in relation to appropriate uses of
English grammar in speaking. The students are expected to develop fluency and accuracy in English
speaking by learning through on-line materials and participating in classroom activities.

5) Foreign Languages

Chinese Foundation is intended for the students who have never studied Chinese language before.
The objectives of this course are to enable the students to master some basic knowledge about
Chinese language (phonetics, grammar structures, characters etc.) and gain the ability to use the
knowledge in simple conversations.

Chinese Forward is intended for the students who have learned Chinese language for one semester
before. The objective of this course is to improve students’ ability to use Chinese, including listening,
speaking, reading and writing. This course will be accomplished through the use of board and in
class practices. Students will have the chance to make simple conversations about their daily lives
with other students and the instructor as well as write some easy essays.

The aim of this class is developing abilities of non-native speakers. In the beginner level 1 the aim is
that of fundamental communication in Korean, beginning with learning vowels and consonants,
self-introductions, shopping, express of numbers, phone numbers, dates and prices, ask and give for
direction, talking about your friend's schedule etc. Vocabulary related to time and location and
students can also make sentences by themselves using basic verbs. Also, students will understand
and express themselves in every day life situations.

The purpose of the lecture is to improve Korean language ability of learners who are educated
Korean language for more than 75 hours or has Korean language ability corresponding to the above.
The lecture will make learners perform basic language functions required to daily life such as
expressing a plan, ability, symptoms, describing, asking opinions, making suggestions, promising and

expressing experience.
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6) AHS

This course introduces students to the use of arts and design to develop fresh approaches to
creating new content in the arts, humanities, and technologies. Students explore diverse themes and
topics in the contemporary arts, digital humanities, and product prototyping to create novel media
objects or compositions through teamwork. Readings include a selection of classic and contemporary
critical cultural texts from the arts and design.

This course encourages students to develop creativity and excellence in the study of music,
especially through exploring the piano. The first few classes will be devoted to learning the history of
Western music, and the rest will focus on the performance of piano music. Students will have an
opportunity of performing solo piano literature with proper musical technique and participating in piano
ensembles which explore a wide range of repertoire for different combinations. Students will be able
to develop good communicative skills through the process of making music together to arrive at
interpretive and creative conclusions for an end-of-semester concert performance.

This course encourages students to develop creativity and excellence in the study of music through
string performance. During the first three weeks of class, history of Western music will be introduced.
The rest of the semester will focus on exploring string instruments of choice. Students will have an
opportunity of performing string quartet literature with proper instrumental technique and creative
musicianship. Students will also be able to develop good communicative skills through chamber music
performance, and learn the value of teamwork. The concert that is held at the end of the semester,
will give students the opportunity to perform in front of a large audience, allowing them to take a
glimpse of the life of string quartet performers.

To understand literary genres, which are the formal structure of literature, this course aims to develop
critical thinking and basic skills of analysis. For this aim, it surveys poetry, fiction, drama, and the
literary essay (including a travelogue, a diary, and reportage). While comprehending individual works
on the basis of their stylistic traits, students are expected to learn literary terms and build their own
aesthetic judgment through group discussions and guided discussions with the instructor. This course
is particularly designed for freshmen who have been rarely exposed to various forms in literature.

This course aims to introduce you to a topic ranging from human interaction, TV, film, and sound to
communicative consequences of globalization, and to provide you with a way of thinking about
fundamental concepts that you will find in other areas of communication studies and further applyin
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an interdisciplinary field. Fundamental concepts discussed in the course will facilitate a new way of
thinking and learning knowledge and skills that constitute moral and ethical views on our lives.

This introductory course explores various aspects of Korean history, including politics, society,
economy, thought, and religion/culture, from the prehistoric to contemporary periods. Another
important topic of this course is a larger transnational level at which the external elements, including
the U.S., have played a crucial role in forming the shape of geopolitics, civilization, and collective
identity.

This course is designed to chronologically explore the major events, issues, and debates that have
shaped the Western world from the birth of civilization to the present, while focusing on the West,
also pays attention to how the West interacted with the rest of the world. Also considers how politics
and economy shaped society and culture.

In this course we shall examine various philosophical views at the preliminary level. The aim of the
course is to provide the students with a general introduction to seminal questions in philosophy, to
lead them to engage in deep thinking and reflections on important matters in life, and to enable them
to make their own arguments on a given issue in a critical and reasonable fashion.

This course explores the introductory in psychology, such as perception, learning, memory, sleep and
mental illness. There will be an overview of history of psychology, cognitive psychology, evolutionary
psychology, social psychology, developmental psychology, educational psychology, clinical psychology,
counseling psychology, and so forth.

The course introduces a cultural perspective on human behavior based on anthropology, the
comparative study of cultures. The concepts and terms for social scientific study of culture are
introduced through the presentation of case studies from diverse cultures, through the viewing of
ethnographic films and other materials. Topics covered include social structure, social institutions,
family and kinship, economic organization, politics and ritual behavior. In addition to ethnography,
archaeology and linguistics are included for their contributions to anthropology.

Using the design process and DBL(Design-Based Learning) we solve the problem in visual ways
under the double diamond methodology which is spreaded from D. SCHOOL at Stanford University to
use Design Thinking to work on multiple real world challenges in a diverse team. Tenets of design
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thinking including being human-centered, prototype-driven, and mindful of process. Topics include
design processes, innovation methodologies, human factors, visualization, rapid prototyping, team
dynamics, storytelling, and project leadership. It is more for collaborative and multidisciplinary project
activity that make students familiar with basic perceptual concepts as well as two-dimensional and
three-dimensional visual concepts. It moves into a more sophisticated problem-solving environment in
which structure, organization, composition, proportion, scale will be emphasized.

This course is reserved for students who already have fundamental knowledge and experience of
piano playing, or for students who have taken AHS 121. Students will further develop and refine their
piano technique through performing advanced piano repertoire and technical exercises. Since the
course deals with difficult piano pieces in different styles, extensive practice outside of class will be
required.

This course is reserved for students who already have fundamental knowledge and experience of
string playing, or for students who have taken AHS 122. Students will further develop their
instrumental skills through exploring advanced string chamber music repertoire.

This course aims to examine the genre of novel by looking into various aspects such as plot, point of
view, characters, figurative language, motif, etc. A critical attention will also be paid to the context
surrounding the work of a novel. Given the popularity and dominance of novel in contemporary
literature, a close reading of a novel or two in this course will help students comprehend the genre
and narrative in general. A group discussion based on in-depth analysis of the literary work will be
the core of classroom activities and students will be expected to develop independent and critical
thinking.

In this course, we'll learn about rhetoric as fundamental concepts and skills for communication. This
will involve considering how communication is produced, in what way its meanings are shared in
particular contexts, and how engaging in certain texts and meanings shapes various effective
communicative forms of public life.

This course covers the contemporary Korean history after the Korean War(1950-1953). With the
emphasis on the aftermath of the Cold War, the development of the democratization movement, the
progression of nationalism, the success of industrialization, and the transnational movement of Korean
pop culture (Hallyu &), the class will examine such crucial topics of our days as nationalism, civil
society, social/technology, gender, regionalism, historiography, religion, and popular culture.
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This course is designed to thematically explore how modern world has been shaped, and focuses on
the West but takes global perspective and traces the flow of people, idea, culture, money, and
technology.

Science and technology have produced both benefits and risks since the beginning of human
civilization. This course encourages students to critically examine how historical, cultural and political
contexts have influenced the developmental pathways of science/technology and vice versa. Students
will analyze how public perception of science/technology has been constructed within specific social,
political and local circumstances. Our ultimate goal is challenging: we aim to devise a new system
where the public can trust science/technology and science/technology can meet with the public’s
practical concerns in current society.

Korea is often known as “the hermit kingdom” or “the land of morning calm” to Westerners. Contrary
to the static and even passive images in such expressions, Korea has gone through swift changes
internally and externally. As an introduction of Korea particularly designed for UNIST's international
students, this course aims to examine various issues regarding what makes the current shape of
Korea by dealing with specific topics in society, culture, history, literature, and others. In order to
keep an academic depth while covering the topics comprehensively, instructors in the Division of
General Studies will take turns to teach individually or collaboratively. Course materials are English
translations and class discussion will also be conducted in English.

This course deals with the central issues of contemporary philosophy. We will discuss in depth at
least one of the main branches in philosophy such as metaphysics, logic, ethics, philosophy of
science, and philosophy of mind. Since the issues covered in contemporary philosophy are diverse,
the specific contents of the course may vary. There are no prerequisites for this course.

This course aims to provide students with a solid understanding of society and culture by examining
various social and economic institutions, processes, and issues. The course will specifically focus on
topics and issues that figure prominently in social trends and patterns of change; the issues may
include gender roles, family, education, identity, environmental issues and globalization. Each of these
issues will be examined through anthropological, sociological, comparative or/and historical
perspectives.

This course focuses on how the growing impact of globalization is transforming the economy and

_37_



2016 COURSE CATALOG

culture of the world. It also discusses the issues on how to deal with the fast changing structures of
the economy and market as globalization is being accelerated.

7) Free Electives

This course is an introduction to various English styles. Through reading and listening to varieties of
English(informal and formal English; newspaper; correspondence; stories etc.), students will
understand appropriate uses of English styles to different time and place.

This course introduces the crucial relationship between English language and culture. Students are
expected to learn how to manage different communicative tasks appropriately to the cultural and
contextual constraints. Through reading and listening to various texts/episodes of English, students

will practice how to handle communicative problems in terms of culture.

This course will help the students understand practical English in a business situation. Students will
learn and practice how to function in business-related contexts in English appropriately and
effectively.

The course is designed to engage students in English for science and technology. To this end, the
course offers situation-based listening and speaking activities, content-based reading exercises, and
scientific research writing practices. At the end of this course, students will be able to achieve
necessary English proficiency as scientists.

The course is designed to develop students' academic reading and writing processes. Toward this
end, the course covers the nature of academic writing, critical thinking and argumentation, while
students engage in academic content area reading followed by in-depth discussion. At the end of this
course, students will be able to critically evaluate and read academic contents, and re-synthesize the
contents.

“English Language, Information, and Data" introduces and discusses the theory of language
underlying the large-scale collection of texts designed for research purposes, To this end, the course
focuses on the principles of the theory and practice of the corpus linguistic approach to language
with computerized text analysis programs. Specifically, the statistical quantitative analysis of language
and the quantitative analysis of semantic prosody are discussed to account for understanding human
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cognition, interaction, behaviour and discourses. The course also discusses the application of analysis
results in the diverse areas of scientific disciplines.

This course focuses on a special topic in the field of Arts. The particular contents of this course will
be chosen by the instructor each semester when it is offered.

This course focuses on a special topic in the field of music. The particular contents of this course will
be chosen by the instructor each semester when it is offered.

This course focuses on a special topic in the field of literature. The particular contents of this course
will be chosen by the instructor each semester when it is offered.

This course focuses on a special topic in the field of communication. The particular contents of this
course will be chosen by the instructor each semester when it is offered.

This course focuses on a special topic in the field of history. The particular contents of this course
will be chosen by the instructor each semester when it is offered.

This course focuses on a special topic in the field of philosophy. The particular contents of this
course will be chosen by the instructor each semester when it is offered.

This course focuses on a special topic in the field of psychology. The particular contents of this
course will be chosen by the instructor each semester when it is offered.

This course focuses on a special topic in the field of anthropology. The particular contents of this
course will be chosen by the instructor each semester when it is offered.

This course is designed for students who are interested and major in engineering, natural science,
and other majors, with displines of climate change. Climate change, as reality or sometime ideology,
has been influencing our world life and modality of research, and also our way of thinking. Thus, as
engineer and scientist, there is need to think over the issue and more importantly reflect our structure
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of thinking (both logically and scientifically) and conscienceness, to have identity as UNIST engineer
and scientist.

This course focuses on a special topic in any field of AHS.

This course focuses on a special topic in any field of AHS.

The course provides instruction in fitness activities for the development of physical and mental health.

8) Leadership Program

In the leadership program, students independently decide activities to do for a semester. While they
experience systematic and specialized community life, they can develop qualifications required to be
competent leaders such as upright character, cooperative spirit, commitment, etc.
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1. School Introduction

The School of Mechanical and Nuclear Engineering (SMNE) consists of two tracks such as
Mechanical Engineering (MEN) and Nuclear Science and Engineering (NSE). The SMNE focuses on
world-class research and education in order to nurture creative experts and scholars who can
contribute to the development and advancement of cutting-edge industries. interdisciplinary
approaches with the state-of-the-art facilities by concentrating on a variety of research fields, including
design, manufacturing, thermofluid engineering, system control, robotics, system analysis, energy,
nuclear reactions, nuclear fuels and nuclear fuel cycle, nuclear fuel cladding and structural materials,
nuclear reactor/system, and many nuclear applications. Although the SMNE provides two disciplines
with students it together emphasizes the creativity and ingenuity of the education.

2. Undergraduate Programs

1) Mechanical Engineering (MEN)

Mechanical Engineering deals with numerous systems and has a variety of important applications
such as automobiles, aircraft, ships, home appliances, electronic devices, power plants and so on.
The mechanical systems and the fundamental science and technology of mechanical engineering
have made dramatic advances and high impacts on the global economies and the standard of living.
In the track of mechanical engineering, students are educated and trained to learn the underlying
principles of mechanical engineering and to apply the knowledge to real-world examples and case
studies hands-on. Disciplines include thermodynamics, fluid mechanics, solid mechanics, dynamics,
machine design, advanced materials processing, laser-assisted manufacturing, micro/nano machining,
MEMS, biomedical products, controls and mechatronics, acoustics, tribology and so on.

2) Nuclear Science and Engineering (NSE)

The science and engineering principles for nuclear engineering are provided, which are related to
using the energy released from nuclear fission or fusion such as nuclear power generation, nuclear
propulsion, nuclear radiation applications. Education and research topics include design principles and
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analyses for nuclear reactions, commercial light water reactors and next-generation nuclear reactors
such as liquid-metal-cooled fast reactor and gas-cooled reactor for hydrogen generation, nuclear fusion
reactor, fuel cycle and nuclear waste disposal, systems and components for nuclear reactors, reactor
theory, nuclear thermo-hydraulics, nuclear fuel and cladding, nuclear structural materials, liquid metal
magnetohydrodynamics, nuclear radiation applications, nuclear chemistry, nuclear reliability, radiation
materials, nuclear thermodynamics, radioactive waste, and nuclear instrumentation and control.

Credit(minimum)

Track Required/Elective Interdisciplinary Major
= e Remark

1% Track | 2™ Track
_ o Required 33 9"
Mechanical Engineering : 5
Elective 21 9
) . ) Required 27 12

Nuclear Science and Engineering :

Elective 27 6

1) Students who choose MEN as their 2nd track are required to take at least three out of eight courses: Thermodynamics,
Fluid mechanics, Solid Mechanicsl, Solid Mechanicsll, Dynamics, Mechanical Engineering Lab, Mechanical Drawing and
Lab, and Heat Transfer.

2) Students who choose MEN as their 2nd track can take additional required courses for the credits of elective courses.

» Required Mathematics Course for Each Track

School Track Course No. Math elﬁ:t;g;ezourse Semester
. . . MTH103 Applied Linear Algebra 2-2
School of Mechanical Engineering : : -
Mechanical and MTH201 Differential Equations 2-1
Nuclear Nuclear Science and MTH103 Applied Linear Algebra 2-2
Engineering . . : : -
Engineering MTH201 Differential Equations 2-1

% Complete based on 1TR

% Engineering field students who entered in 2009 should take 'Calculus (or I), Applied Linear Algebra, Differential Equations,
Statistics' 12 credits.

» Fundamentals required to Business field students when they choose
Engineering field tracks

. School of Mechanical and Nuclear Engineering
Course Title :
MEN NSE
Calculus | A A
Calculus 1l R R
Applied Linear Algebra A A
Differential Equations R R
Statistics - -
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. School of Mechanical and Nuclear Engineering
Course Title :
MEN ‘ NSE
General Physics | R R
General Physics || R R
General Chemistry | A A
General Chemistry || (0] 0]
General Physics Lab | R R
General Physics Lab Il R R
General Chemistry Lab | O (0]
General Chemistry Lab I O (0]
Iil : Required . Accepted III : Optional
3. Curriculum
Course is Course Course Title Course Title(Kor.) Cred.- Prerequisite
No. : Lect.-Exp.
MEN210 Thermodynamics st 3-3-0
MEN220 Fluid Mechanics S x| st 3-3-0
MEN230 Solid Mechanics | Ix|Hst| 3-3-0
Core | MEN231 Solid Mechanics || Ix[HsH| 3-3-0 MEN230
require: MEN250 | Mechanical Drawing and Lab JIANE L ME 3-2-2
ments  MEN270 Dynamics S5t 3-3-0
MEN300 Mechanical Engineering Lab 7| AI2sHA S 3-1-4
Req MEN310 Heat Transfer =Pal=y 3-3-0 MEN210,
uired MEN220
MEN211 Applied Thermodynamics 284St 3-3-0 MEN210
i MEN301 Numerical Analysis 2= XA 3-3-0
Se\l‘:"t' MEN320 Applied Fluid Mechanics 229H dst 3-3-0  MEN220
require. MEN350 ManufacturlngLaF;rocesses and JHZEY W AL 3.2.2 MEN230
mepts MEN230
3) . .
O AAM e ’
MEN351 Machine Element Design JIALAMA 3-3-0 MEN231
MEN370 | Dynamic Systems and Control AAEIH 3-3-0
Introduction to o=
SIQAHHIIZ -3-
MEN302 Finite Element Method ™= HoHE 3-3-0 MEN230
Applied Engineering oomalAs a
MEN303 Mathematics Seo=TH 3-3-0
Elective MEN311 Internal Combustion Engine LHH 7|2 3-3-0 MEN210
MEN312 Mechatronics and Thermofluid HIESUA U A2 =5of 3-3:0
Control
MEN352 | Creative Engineering Design | Zo|MZStM A | 3-1-4
- MEN210
i o A LS} -3 ’
MEN411 Combustion HAAZsS! 3-3-0 MEN220
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. Course . . Cred.- -
Course is No. Course Title Course Title(Kor.) Lect.-Exp. Prerequisite
Air-Conditioning and -
al XSILH= -3
MEN412 Refrigeration S| X31HS 3-3-0 MEN210
- MEN220
i i i AL 7| 5t -3 ’
MEN413 | Computational Fluid Dynamics AL & < St 3-3-0 MEN320
MEN431 Introduction tq Plastic AMBIYZ 3.3.0 MEN230
Deformation
MEN451 Introduction to MEMS MEMSIH2 3-3-0
MEN452 | Creative Engineering Design || Zo|MISHAM A || 3-1-4 MEN352
MEN453 | Computer Aided Engineering HEEo| 288 3-2-2
MEN454 Optimal Design ESRSESE| 3-2-2
MEN455 Multiscale System Design HE|AFH LA AEIAM A 3-3-0 MEN220
MEN210
i A Bl M a2 ’
MEN456 Energy System Design Ol X| AJAEIA A 3-3-0 MEN220
MEN457 Introduction to_EIegtrlc-EIectronlc 7| MRR e 3.3:0 PHY103
Engineering
MEN461 Introduction to Robotics 2ERZst 3-3-0
MEN462 | Introduction to Biomechanics M x| < St 3-3-0
MEN470 Mechanical Vibration 7| A Zl = st 3-3-0 MEN270
MEN472 Introduction to Sensors MAIH2 3-3-0
MEN473 Acoustics 23sFst 3-3-0
MEN497 Special Toplcs |.n Mechanical J|HZs E2 | 3-3:0
Engineering |
MEN498 Special Toplcs |.n Mechanical J|HmE E2 | 3-3:0
Engineering |1
MEN499 Special Toplcs |.n Mechanical JA=E E2 | 3-3:0
Engineering Il
MTH201,
ACE331 Transport Phenomena | eS| 3-3-0 ENE212 or
CHM231
BME421 Nano-Bioengineering Lt-H}O|2Zst 3-3-0
EE201 Basic Circuit Theory S|20|2 3-3-0
EE231 Electromagnetics | MXI7|8t | 3-3-0
EE301 Microelectronics | MXAE2 | 3-3-0 EE201
HSE308 System Control AlAE A O] 3-3-0
HSE402 Engineering Design Methods 3stC|xpel7|H 3-3-0
1ID221 Design History & Contexts C|XtQl A} ozt 3-3-0
IID201  Design Elements and Principles CIXALAR #a| 3-2-2
AMS202 Introduction to Materials _
’ OshIHE2 -3
NMEZ202 Science and Engineering MESSHE 3-3-0
AMS311 iIntroduction to Metallic Materials SEBINE 3-3-0
NME354 | Introduction to Semiconductor HiE X[ 7= 3-3-0
NME370 Introduction t.o Polymer TEXIEIE 3-3:0
Materials

2) Selective requirements for the 1st track students: Take at least three out of six courses: Applied Thermodynamics,
Numerical Analysis, Applied Fluid Mechanics, Manufacturing Processes and Lab, Machine Element Design, and Dynamic

Systems and Control.
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» Recommended Course Tracks(MEN)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st | 2nd 1st 2nd 1st | 2nd
MEN300
MEN210 "
. 3-3-0 Mechnical 3-1-4
Thermodynamics Enginesring Lab
MEN220 MEN310
Fluid Mechanics 3-3-0 | Heat Transfer 3-3-0
MEN230 MEN301
Solid Mechanics | 3-3-0 Numerical Analysis” 3-3-0
MEN320
MEN231 " .
L . 3-3-0 | Applied Fluid 3-3-0
Required Solid Mechanics Il Mechanics
MEN250 MEN350
Mechanical Drawing 3-2-2 | 3-2-2 i Manufacturing 3-2-2
and Lab Processes and Lab"
MEN351
MEN27O. 3-3-0 . Machine Element 3-3-0
Y Design"
MEN211 MEN370
Applied 3-3-0 | Dynamic Systems 3-3-0
Thermodynamics” and Control”
Total 9 15 15 6 45
MEN302
EE201 - MEN411
A 3-3-0 | Intro. to Finite 3-3-0 . 3-3-0
Basic Circuit Theory Element Method Combustion
EE231 MEN303 MEN412
" 3-3-0 Applied Engineering 3-3-0 Air-Conditioning 3-3-0
Electromagnetics | Mathematics and Refrigeration
AMS202,NME202 MEN311 MEN413
Introduction to Materials : 3-3-0 Internal Combustion 3-3-0 | Computational Fluid 3-3-0
Science and Engineering Engine Dynamics
11D201 MEN312 MEN431
Design Elements and 3-2-2 Mechatronics and 3-3-0 | Introduction to 3-3-0
Principles Thermofluid Control Plastic Deformation
11D221 MEN352 MEN451
Design History & 3-3-0 Creative Engineering 3-1-4 3-3-0
Contexts Design | Intro. to MEMS
MEN452
ACE331 ; . )
Transport Phenomena | 330 ggi?élxe”Engmeenng 314
AMS311
Introduction to Metallic 3-3-0 gEt’i\rlgasl“Desi n 3-2-2
Materials P 9
MEN455
EE301 h
Microelectronics | 330 I\D/I:‘l'til;]cale System 322
Elective MEN456
HSE308
System Control 3-3-0 Egglrg%’ System 3-3-0
MEN457
Introstion 1o 33.0 ol onic 3-3-0
Semiconductor Engineering
NME370
' MEN461
Introduction to Polymer 3-3-0 : 3-3-0
Materials Intro. to Robotics
MEN462
Intro. to 3-3-0
Biomechanics
MEN470
Mechanical 3-3-0
Vibration
MEN472
Intro. to Sensors 3-3-0
MEN473
Acoustics 3-3-0
BMS421
Nano-Bioengineering 3-3-0
HSE402
Engineering Design 3-3-0
Methods
Total 12 3 12 21 27 24 929
Sum
Total 21 18 27 27 27 24 144

1) Selective requirements for the 1st track students : Take at least three out of six courses
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Cred.-

_46_

Course is Course No. Course Title Course Title(Kor.) Lect.-Exp. Remarks
NSE213 Fundament.als qf Nuclear Axizy zst = 3-3-0
Engineering
NSE214 Introduction to Nuclgar Fuel Cycle sxy|Ze W= 3.3.0
Engineering
Nuclear Radiation Engineering & - =
QI XIAHIAIM Z S Bl AlS] .
NSE221 Experiment EXHYUAMZ S A HE 3-2-2
NSE222 Nuclear Matenal_s Engineering & AXIHZ T U A 3.2
Experiment
NSE223 Nuclear Chemical Engineering X} gfst3 st 3-3-0
NSE311 Introduction to Nuclear Reactor AxtZo|= M= 3-3:0
Theory
NSE312 Introduction to.NucI.ear Reliability NEE T = 3-3.0
Engineering
Thermodynamics and Metallurgy of 724 oot st
NSE31T3 of Nuclear Materials HAEE EA 3-3-0
i i i X oSI=ESIM Al Z 2 HE
_ NSE314 Nuclear Engineering Design and | ¥IX|EH Z3StSEMATZNHE 2.0-4 Caps?one
Required Lab | | Design
Group NSE323 Radioactive Waste Management HIAIME| 7| S 22| 3-3-0
i i i QXM TStESIM AT E M E
NSE324 Nuclear Engineering Design and | #X|2Z3stSEMATZNHE 2.0-4 CapsFone
Lab I | Design
Nuclear System Engineering & ° =T ol AlS
NSE325 Experiment HXRASSH A 4 3-2-2
i i i 2 D SIESIM AT 2 M E
NSE334 Nuclear Engineering Design and | {IXl2ZstSSMA T ZHE 2.0-4 CapsFone
Lab 1l [ Design
NSE411 Introduction to Radlatlon Materials HIAMM THE IpEt A 3.3:0
Science
i i i QxlHTStESIM A mE M E
NSE414 Nuclear Engineering Design and | fIXl2ZstSStMA T2 HE 2.0-4 CapsFone
Lab IV | Design
NSE421 Nuclear Reactor Lab X2 A S 3-0-6
Nuclear Power Plant
NSE422 Instrumentation and Control A S MO A|AE] 3-3-0
Systems
NSE480 Introductllon t_o Nuclear Xt IT 4= 3.2.2
Engineering IT
NSE216 Fundamentals of Electromagnetics HXIdsh =2 3-3-0
NSE326 Nuclear Reactor. Numerical ARt AX|HHA 3-3.0
Analysis
Special Topics on Nuclear ° — = = =
NSE400 . . . Xtz Zst 2 mst EZ | 3-3-0
Engineering and Science |
Elective i i
N7 NSE401 Spe_mal Toplcs on Nuclear Axt2TS o pE E2 || 3-3.0
Engineering and Science I
Special Topics on Nuclear = =
oxtadm st Ol pIst E2 -3
NSE402 Engineering and Science |l dxtEEs X st S= 3-3-0
Special Topics on Nuclear = =
Xt mst 0l st E2 -3
NSE403 Engineering and Science IV HASE X HE SE WV 330



Course is

School of Mechanical and Nuclear Engineering

Cred.-

Course No. Course Title Course Title(Kor.) Lect.-Exp. Remarks
NSE404 Special Topics on Nuclear Xt2TE O e E2 v 3-3.0
Engineering and Science V EARSH X A% 5=
NSE427 @ Fundamentals of Nuclear Fusion SN2 3-3-0
Fundamentals of _
x| st =2 -3-
NSE418 Magnetohydrodynamics 71w H S HE 3-3-0
ENE212 Physical Chemistry | =2|gtst | 3-3-0
ENE322 Instrumental Analysis 717|12M 3-3-0
Introduction to Nanoscience and -
kst al £ -3
ENE416 Nanotechnology Lieatsh X 1S 3-3-0
ENE480 Scientific Expression with IT 3SHTI =2 3-2-2
EE201 Basic Circuit Theory S|20|2 3-3-1
Probability and Introduction to = —
=S W= A2 -3-
EE211 Random Processes SHEN HELBMAMNE 3-30
EE231 Electromagnetics | MXE7|8H | 3-3-0
PHY204 Electromagnetics Il HXEZ|st 3-3-0 PHY203
PHY101
i OFX}=2| st -3- ’
PHY301 Quantum Physics | UXIS2|St | 3-3-0 PHY102
- . - PHY101
o o EX=a|Et -3 '
PHY303  Thermal and Statistical Physics 2 2 SA=2s 3-3-0 PHY102
PHY315 Solid State Physics b E=iE 3-3-0 PHY301
CSE221 Data Structures HO|E| X 3-3-0
CSE232 Discrete Mathematics O| At=Sh 3-3-0
CSE241 Object Oriented Programming iy X|gF =22 3-3-0
CSE311 !Introduction to Operating Systems 2G| A| 3-3-0
CSE331 Introduction to Algorithms lgn =l 3-3-0
CSE341 Principles of Programming m2aafmoiof 3-3.0
Languages
CSE421 Introduction to Database H|O|E{Hf|O| A 3-3-0
MEN230 Solid Mechanics | A st | 3-3-0
MEN270 Dynamics S9st 3-3-0
MEN210 Thermodynamics =y 3-3-0
MEN220 Fluid Mechanics S| st 3-3-0
MEN211 Applied Thermodynamics 28gHst 3-3-0 MEN210
MEN301 Numerical Analysis XA 3-3-0
MEN210
o X ct _3- ’
MEN310 Heat Transfer M 3-3-0 MEN220
MEN320 Applied Fluid Mechanics S Hs 3-3-0 MEN220
MEN457 Introduction to. Elegtrlc-EIectronlc M| MXIZ N E 3-3.0
Engineering
NME202 Introduction to M'aterlgls Science T 3-3.0
and Engineering
NME203 Thermodynamics of Materials Mz dHst 3-3-0
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» Recommended Course Tracks (NSE)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st | 2nd 1st | 2nd 1st | 2nd
NSE213 NSE311 NSE421
Fundamentals of Nuclear: 3-3-0 Introduction to Nuclear 3-3-0 Nuclear Reactor Lab 3-0-6
Engineering Reactor Theory
NSE214 NSE314 NSE480
Introduction to Nuclear 3-3-0 Nuclear Engineering 2-0-4 Introduction to Nuclear 3-2-2
Fuel Cycle Engineering Design and Lab | Engineering IT
Engineering & 3-2-2 Nuc!ear Engineering 2-0-4 Introd_uction ?o Radiation 3-3-0
Experiment Design and Lab Il Materials Science
NSE222 NSE422
) NSE334
Nuclear Materials . . Nuclear Power Plant
Engineering & 332 ggtsz:eﬁralir&ggeber:ﬂg 2:0-4 | |nstrumentation and 330
Required Experiment 9 Control Systems
NSE223 NSE325 NSE414
Nuclear Chemical 3-3-0 i Nuclear System 3-2-2 i Nuclear Engineering 2-0-4
Engineering Engineering & Experiment Design and Lab IV
NSE313
Thermodynamics and 330
Metallurgy of Nuclear
Materials
NSE312
Introduction to Nuclear 3-3-0
Reliability Engineering
NSE323
Radioactive Waste 3-3-0
Management
Total 6 9 11 10 5 9 50
NSE216 NSE326 NSE417
Fundamentals of 3-3-0 Nuclear Reactor 3-3-0 { Fundamentals of Nuclear 3-3-0
Electromagnetics Numerical Analysis Fusion
CSE221 CSE311 NSE418
Data Structure 3-3-0 | Introduction to Operating 3-3-0 i Fundamentals of 3-3-0
Systems Magnetohydrodynamics
CSE232 CSE331 CSE421
Discrete Mathematics 830 Introduction to Algorithms 330 Introduction to Database 830
CSE241 CSE341 A
Object Oriented 3-3-0 Principles of Programming: 3-3-0 Nanoscience and 3-3-0
Programming Languages Nanotechnology
ENE480
EE201 ENE322 P . .
Basic Circuit Theory 331 |nstrumental Analysis 830 ISTCIentIfIC Expression with 322
EE211 MEN457
Probability and MEN301 Introduction to
Introduction to Random 3-3-0 1 Numerical Analysis 3-3-0 Electric-Electronic 330
Processes Engineering
EE231 MEN310
) 3-3-0 3-3-0
Elective Electormagnetics | Heat Trasnfer
ENE212 3-3:0 MEN320 3.3.0
Physical Chemistry | Applied Fluid Mechanics
NME202
: . PHY301
Introduction to Materials @ 3-3-0 : 3-3-0 : 3-3-0
Science and Engineering Quantum Physics |
NME203 PHY303
Thermodynamics of 3-3-0 Thermal and Statistical 3-3-0
Materials Physics
MEN230 PHY315
Solid Mechanics | 3-3-0 Solid State Physics | 3-3-0
MEN270
Dynamics 3-3-0
MEN210
Thermodynamics 3-3-0
MEN220
Fluid Mechanics 3-3-0
MEN211 3.3.0
Applied Thermodynamics
PHY204
Electromagnetics Il 3-3-0
Total 27 24 18 15 15 3 102
Sum
Total 83! 33 29 25 20 12 152
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4. History of Courses Change of 2015-2016

Acad. Yr. 2015 2016

Mechanical MEN413 Computational Fluid Dynamics

Engineering (New)
NSE223 Nuclear Chemical Engineering
(New)
NSE312 Introduction to Nuclear Reliability Engineering
(New)
NSE313 Thermodynamics and Metallurgy of Nuclear
Materials
(New)

Nuclear NSE323 Radioactive Waste Management
Science and
. . (New)

Engineering
NSE411 Introduction to Radiation Materials Science
(New)
NSE414 Nuclear Engineering Design and Lab IV
(New)
NSE422 Nuclear Power Plant Instrumentation and
Control Systems
(New)

5. Course Descriptions

1) Mechanical Engineering (MEN)

Thermodynamics is the most fundamental course in Mechanical Engineering. This course aims to
have students understand various fundamental laws of thermodynamics and to develop the ability to
apply them to various thermal systems. It covers energy, heat and work, enthalpy, entropy, laws of
thermodynamics, thermodynamic properties, analysis of cycle performance and various engineering
cycles.

This course is focused on the application of the principles of thermodynamics to understand the
properties of ideal gas mixtures. Topics cover available energy, availability and second-law efficiency,
chemical reactions, thermodynamic relations and phase and chemical equilibrium. The basics of
molecular dynamics and statistical thermodynamics are introduced.

This is an introductory course in Fluid Mechanics. Topics covered include fundamental concepts of
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fluid mechanics, fluid statics, governing equations in integral form, governing equations in differential
form, Bernoulli equation, dimensional analysis, viscous flow in ducts, and boundary layer flows.

In this course, students perform an in-depth study on the concept of stress-strain analysis, based on
statics (force and moment) and mechanics of deformable bodies. Students learn to analyze the force
and moment applied on the cross-section of a beam subjected to tension, compression, bending, and
torsion. Methods to determine stress-strain distribution and deflection of beams are presented. Energy
methods based on the equilibrium between strain energy and external work, alternative to
force-moment equilibrium, are also introduced.

This course builds upon Solid Mechanics and introduces the mechanical behavior of various
materials, including metals, ceramics, polymers, and composites. A rigorous definition of
three-dimensional stresses and strains is presented, based on which the mechanical behavior is
analyzed. Students learn representative failure modes, including fracture, fatigue, wear, and creep,
and methods are presented to predict the failure mode and life based on various failure criteria.
Various case studies are performed to demonstrate failure analysis techniques.

This course is provided in two modes - lecture and lab - that run in parallel. In lectures, lines,
projections, views, and tolerances, which are fundamental components of mechanical drawings, are
presented. The lab component allows the students to apply the knowledge obtained in lectures to
produce drawings utilizing CAD software. In the term project, 3-4 students work as a team to execute
the project in a creative and practical manner. The projects will help students learn to work efficiently
in a teamwork environment and improve their communication skills.

This course introduces various dynamics systems. For dynamics analysis, principles and applications
of Newton's law, work-energy methods, and impulse-momentum methods will be covered in this
course.

This course provides students with practical and experimental techniques for observation and
measurement of mechanical principles and physical phenomena and focuses on analyzing
experimental results and writing technical reports.

This course introduces numerical methods with emphasis on algorithm construction, analysis and
implementation. It includes programming, round-off error, solutions of equations in one variable,
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interpolation and polynomial approximation, approximation theory, direct solvers for linear systems,
numerical differentiation and integration, and initial-value problems for ordinary differential equations.

In this course, the theory and formulation behind the finite element method will be introduced. To gain
hands-on experience of the finite element method, practical applications in engineering will be covered.

This course provides a comprehensive, thorough, and up-to-date treatment of engineering
mathematics. It is intended to introduce applied mathematics that are most relevant for solving
practical problems to students of engineering, physics, mathematics, computer science, and related
fields. A course in elementary calculus is the sole prerequisite.

This course deals with heat transfer problems associated with steady and transient conductions,
forced and free convections, and radiation. Basic heat transfer mechanism, formulation of the
problems and their solution procedures, and empirical correlations will be introduced. Also, some
examples of practical applications will be discussed.

This course covers internal combustion engines such as 4-cycle spark ignition, 4-cycle compression
igniton and 2-cycle engines. The topics include fundamentals of thermodynamics in engines,
combustion and fuel properties, lubricant and lubrication, heat transfer, friction phenomena, power,
efficiency, and emissions.

Mechatronics is a fusion course consisting of mechanical engineering and electronics engineering.
This course covers how to control mechanical systems by using a microprocessor, electric circuits,
OP-AMP, analog circuits, and embedded programming.

In this course, based on the topics learned in TFP220, advanced topics such as viscous flows,
inviscid flows, lift and drag, basic turbulent flows, fundamentals of compressible flows, and
turbomachinery will be covered.

The course introduces engineering materials used in industry from the perspectives of composition,
microstructures, properties, and heat treatment. It provides an extensive knowledge of various
manufacturing processes, develops basic mathematical descriptions for selected processes, and helps
students apply these concepts to process selection and planning. Manufacturing processes ranging
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from traditional (casting, machining, forging, powder metallurgy, injection molding, welding) to
nontraditional/cutting-edge  (electrodischarge machining, rapid prototyping, microfabrication) are
introduced. From the manufacturing standpoint, the students learn the advantages and limitations of
various processes in terms of quality, cost, and productivity. The lab component of this course allows
the students to design and manufacture mechanical components hands-on.

This course prepares students to design mechanical systems both at component- and system-level in
a creative and comprehensive manner. Students learn to analyze, select, and synthesize machine
components, as applied to springs, bearings, shafts, gears, fasteners, and other elements in a
mechanical system. In addition, students learn to identify and quantify the specifications and trade-offs
for the selection and application of components, which are commonly used in the design of complete
mechanical systems. The course will require team projects in which the students will learn to develop
conceptual design, optimize design parameters, and work efficiently in a teamwork environment.

In this course, students will develop their design capabilities through a team-project. To accomplish a
given objective, students should define the problem, design and manufacture the system, and
evaluate the final product by themselves. Through the whole process, students can broaden their
understanding about creative engineering design.

Automatic control has played a vital role in various engineering and technological fields. It is not only
important in space vehicles, missile guidance systems, aircraft autopiloting, and robots, but also in
modern manufacturing and industrial processes. This course covers dynamic modeling and response
of systems with mechanical, hydraulic, thermal and electrical elements, linear feedback control
systems design, and analysis in time and frequency domains. Students learn basic mathematical and
computational tools for modeling and analysis of dynamic systems. They are also trained to identify,
model, analyze, design, and simulate dynamic systems in various engineering disciplines using a
unified approach.

Combustion is based on thermodynamics, heat transfer, and fluid mechanics. This course deals with
the energy conversion process from chemical to mechanical energy. Since energy consumption
mostly occurs during the combustion process, the topics include not only flames and their
characteristics but also practical combustion machines.

This course covers the basic engineering principles of air-conditioning and refrigeration systems based
on the topics in thermodynamics, heat transfer, and fluid mechanics. Cooling load calculation
methods, Psychrometric chart, Air-conditioning system design based on thermodynamic cycle analysis,
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and performance analysis for major components such as compressor, condenser, evaporator and
expander are introduced. It also discusses various alternative refrigeration methods and refrigerants.

This class is designed for use in introductory and intermediate courses in computational fluid
dynamics (CFD) for students of aerospace engineering, mechanical engineering, and civil engineering
with interest in fluid mechanics and heat transfer. Fundamental knowledge of programming and
graphics is required for the applications of methods presented throughout the text. Since one learns a
great deal by developing his or her own code to solve some partial differential equations, no program
listing is included, and it is encouraged that students develop their own codes for the solutions of the
proposed problems. For purposes of analysis, the numerical solutions of the sample problems are
presented in tables. In the initial stage, the emphasis is on finite difference methods for solving
parabolic, elliptic and hyperbolic equations, and in the final stage, the solution schemes is extended
to the solution of a system of partial differential equations.

This course deals with the fundamental theory of plasticity including the constitutive relations in plastic
deformation and the methods of analysis for grasping the deformation behavior. The analytic solution
of nonlinear problems in plastic deformation will be covered.

This course introduces MEMS, one of the most typical interdisciplinary research areas. Physical
principles of micro structure and micro-fabrication techniques will be taught first and case studies of
design, fabrication, and applications of diverse micro devices including micro-mechanical sensors
(accelerometer, pressure sensor, flow sensor, temperature sensor), micro-actuator, and microfluidics
will be covered in this course.

In this course, students can develop their design ability as an independent mechanical engineer
through a term-project where they propose an engineering problem including its necessity, design,
manufacture, evaluate and present the system by themselves.

In this course, students study the theories and algorithms of CAE used in the design and
manufacture of various products. Through these studies, the students will develop their capabilities to
design, analyse, and manufacture various products using CAE techniques.

In this course, various optimization theories and algorithms are introduced, in order to improve
students' capabilities in optimization including defining a problem, developing formulae, and adopting
proper algorithms.
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This course aims at extending the design principles based on mechanics to designing multi-scale
systems. It not only deals with the design principles that are important in macro systems, but it also
studies new design principles that are more important in micro-/nano-scales when the ratio of surface
to volume decreases. COMSOL Multi-physics, which is a multi-physics modeling and simulation
software is also taught to improve the capability of modeling, analyzing and designing multi-scale
systems.

This course covers optimal design methods for thermal fluids systems consisting of heat exchangers,
burners, compressors and pumps, etc. Mathematical formulations for large thermal fluid systems and
their solution methods are presented, and several optimization methods for design of the systems are
also provided.

Introduction to electric-electronic engineering: This course is designed to provide the mechanical
engineering students with basic electrical and electronic skills and knowledge required for
experimental set-ups. For example, basic circuit theory, fundamental electromagnetics, op amp, dc
power supply, diode, rectification circuits will be discussed.

Robot definition, history, and its components/Open and closed loop Kinematics and inverse
kinematics/Jacobian and Inverse Jacobian/Dynamics/Actuators, sensors, vision, voice recognition/Robot
Controls/Robot Projects

Introduction to biomechanics/Bio-Dynamics/Multibody dynamics/Computational biomechanics/ Human
body components biomechanics/Prothetics and protheses/Biomechanics of bone, tendon,
ligaments/Advanced topics: Bio-robotics, Rehabilitation engineering/Semester Project

This course introduces concepts of mechanical vibration, including free and forced vibration of
single/multi-degree of freedom systems. Relevance of eigenvalue problems to multiple DOF system
analysis is introduced together with some numerical techniques. Finally, numerical approximation and
techniques for the distributed systems are studied.

This course introduces principles and characteristics of diverse physical, chemical, and biological

sensors and teaches how to convert the measured values from the sensors into meaningful result.
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For the control of sound/noise, study of acoustic terminology, fundamental principles of sound/noise
generation, wave propagation, wave equation solution, and instrumentation will be covered in this
course.

In this course, special topics in mechanical engineering are discussed based on the knowledge of the
principles of solid mechanics, dynamics, thermodynamics, fluid mechanics, heat transfer,
manufacturing process, system design, and power system engineering. Topics may include machine
design, advanced materials processing, laser-assisted manufacturing, micro/nano machining, MEMS,
biomedical products, controls and mechatronics, acoustics and dynamics, tribology, heat problems in
microchips and light emitting diodes, wind power, blood flow, micro/nanofluidics, heat exchanger
design in nuclear power plants, and combustion in engines.

2) Nuclear Science and Engineering (NSE)

This course deals with physical basics and engineered application of the nuclear energy and the
main objective is to provide the student with general understanding and knowledge of the nuclear
engineering. The fundamentals of nuclear physics and interaction of radiation with matters are
studied. The basic principles of nuclear reactor are investigated and various nuclear reactor concepts
are discussed. The nuclear energy conversion and radiation protection are studied as well.

This course introduces the nuclear fuel cycle which is the progression of nuclear fuel through a
series of differing stages. It consists of steps in the front end, which are the preparation of the fuel,
steps in the service period in which the fuel is used during reactor operation, and steps in the back
end, which are necessary to safely manage, contain, and either reprocess or dispose of spent
nuclear fuel. Depending on the reprocessing of the spent fuel, the specific topics include an open fuel
cycle (or a once-through fuel cycle) and a closed fuel cycle considered in terms of sustainability of
nuclear energy and nonproliferation. In particular, nuclear waste disposal (spent fuel) techniques will
be discussed in terms of economics, safety and public acceptance.

This course focuses on the electromagnetic theories as a basis for plasma engineering, nuclear
fusion, radiation and nuclear engineering. The basic concepts on electricity and magnetism are
included. Specific topics will include vector algebra and calculus; electrostatics in material media for
Coulomb’s Law, Gauss’s Law, and boundary-value problems; steady electric currents for Ohm's law
and Kirchhoff's law; magnetostatics in magnetic media for Ampere’s Law, Biot-Savart law, and vector
potential; time-varying electromagnetics for Faraday’s Law and Maxwell's equation.
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The basic concepts and definition about radiation dosimetry are introduced and the biological effects
on cells and human body organs are discussed. It also covers the generation, amplification, transfer
and measurement of the electronic signal from various radiation detector based on the physics theory
of the electronics signal and noise. The course also explores methods of radiation counting, timing
and imaging system.

This subject introduces basic concepts and applications of materials science and engineering to
nuclear energy systems, while laboratory practices are designed for experiencing property tests of the
lectured materials. Lectures include the essential knowledge of materials science and engineering as
well as the effects of radiation and environments on material properties. The experiments are
concerned with mechanical test and data analysis, phase transformation, observation by optical and
electron microscopes, corrosion tests and irradiation effects.

This course will introduce students to the fundamental principles of nuclear chemical engineering as
the first and foremost step to become scientists and engineers specialized in nuclear fuel cycle and
radioactive waste management as well as nuclear materials and nuclear thermal hydraulics. At the
end of this course, students will understand the fundamentals of chemical and electrochemical
processes in nuclear power plants and nuclear fuel cycle systems.

This course covers fundamental theory of nuclear fission reactors. Specific topics includes the
followings: nuclear fission phenomenon, the chain nuclear reaction, diffusion/ moderation/absorption of
neutron, multi-group neutron diffusion equations, heterogeneous reactor, reactor dynamics, reactivity
and its change, perturbation theory and adjoint solutions, etc.

Reliability evaluation is very important in safety-critical systems such as nuclear power plants. This
course is designed to provide undergraduate students with the fundamentals and principles for
reliability engineering. The course will cover the basic knowledge of reliability engineering and
probabilistic modelling methods.

Extreme environment, such as very high temperature and severe radiation damage, for nuclear
materials is mandated inside advanced nuclear energy systems. The performance of nuclear
materials, and their life expectancy, are also the keys to safe and extended operation of current fleet
of commercial nuclear power plants worldwide. This course provides fundamentals and basics of
thermodynamic behavior of common nuclear materials, and their metallurgy, which together
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determines microstructure evolution of those materials under aforementioned extreme conditions
during the reactor operation. Thus, this subject is essential to fully understand design principles
adopted for Generation IV nuclear reactors and to predict degradation of material performance, which
leads to prevention of their premature failure for the safety sake.

In this course, students will have a chance to get the practical experience in nuclear fuels and fuel
cycle, and nuclear fuel cladding and structural materials. In the nuclear fuels and fuel cycle area,
students will first learn the fuel, fuel design criteria, fuel performance analysis code and then have a
chance to analyze the in-reactor performance of the fuel. Then they will learn how to manufacture the
fuel and have a chance to actually fabricate the fuel pellet with simulated material. Then they will be
asked to analyze the results. In nuclear fuel cladding and structural materials area, students will learn
the basic principles for the design and analysis of fuel cladding and structural components with
commercial structural analysis code. And, material properties of fuel cladding and structural
components will be reviewed and the proper material design and analysis using computational
thermodynamics software will be practiced.

The objectives of this course are to provide student with an understanding of radioactive waste
management requirements and practices, to make them aware of social, economic, and environmental
concerns as well as technical research needs. This course will cover both high level waste including
spent nuclear fuel and low and intermediate level waste including operation and decommissioning
waste.

Design of various nuclear fission energy systems and fast reactor technology require a variety of
knowledge such as reactor physics, neutron data, radiation measurement and liquid metal
magnetohydrodynamics. Through this course, students will learn how to design and develop nuclear
systems based on the above-mentioned knowledge. Students will participate in comprehensive design
and lab activities such as 1) set up a design goal, 2) identify design parameters of the system and
sketch the performance of the proposed system, 4) establish quantitative models and/or setup
experimental devices that show the performance of the system, 5) identify multiple constraints in the
project, and develop an optimized solution.

In this course, a variety of design constraints such as design principles, requirements, functions and
technical specifications that govern the overall phases of design processes will be introduced to point
out drawbacks and enhancement directions of nuclear systems. In addition, through implementations
of small-scale mockups, an engineering chance realizing new ideas that are created by students
would be provided.
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The partial differential equations to be solved for real world nuclear engineering applications such as
the nuclear reactor core design, core transient analysis, and core depletion calculations, cannot be
solved analytically in most cases. Instead, computer can be utilized to obtain approximate solutions of
the PDEs. This course covers techniques which can solve numerically the PDEs found in nuclear
engineering, e.g., finite difference, finite element, and advanced nodal methods.

Advanced design of next-generation nuclear fission and fusion systems requires interdisciplinary
knowledges between thermal-hydraulics and materials in terms of safety and economics. Through this
course, students learn about how to design and develop nuclear systems based on the
above-mentioned major knowledges. Students participate in a comprehensive design and lab activity
based on given proposals: Read a proposal for the project; Set up a design goal; Identify design
parameters of the system and sketch the performance of the proposed system; Establish quantitative
models that show the performance of the system by taking charge of their own learning, and analyze
the system performance quantitatively; Identify multiple design constraints in the project, and develop
an optimized solution or solutions. The system design project is based on Axiomatic Design
principles.

This course introduces new research topics in nuclear engineering and science.

Severe radiation environment is the unique feature of nuclear energy systems. In this regard, this
course introduces fundamental theories and mechanisms of radiation interactions with materials on
the assumption which the attendees are already familiar with common material science and
engineering principles. More specifically, the radiation damage process, the formalism for the
prediction of the amount and spatial configuration of the damage produced by bombarding particles,
and eventual materials property degradation, are covered throughout the course.

Students will be introduced to the background theories and practical experimental procedures of
nuclear fuel performance experiments and modeling, including thermophysical property measurements
and metallurgical specimen preparation for electron microscopes, with common methodologies and
softwares utilized for such data analysis. Students will participate in design and analysis of nuclear
fuel cycle systems including proliferation resistant molten-salt recycling technology for spent fuel,
closed nuclear fuel cycle with waste transmutation reactor systems, safety system of disposal and
storage for radioactive waste, and nonproliferation technology of nuclear energy systems. Probabilistic
safety assessment (PSA) is to quantitatively evaluate the safety of a nuclear power plant. Students
will understand the PSA by analyzing a nuclear power plant PSA model and get skills such as event
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tree/fault tree analysis, human reliability analysis, and risk-informed applications.

This course focuses on the concept for nuclear fusion. It introduces basic principles and technological
issues relevant to plasma and fusion energy generations and their practical uses as a limitless
large-scale electric power source in the future. Through this class, students learn plasma, principle of
nuclear fusion, the kinds of nuclear fusion, plasma confinement, nuclear fusion device and current
status of the nuclear fusion technology.

The basic concept on the electromagnetic transportation and its magnetohydrodynamic (MHD)
characteristics of electrically conducting liquid metal is introduced. The course focuses on the
fundamental approach in therms of the electromagnetics and fluid mechanics for the understanding
the liquid metal flow in the magnetic environment and MHD/electromagnetic pumps, which are used
for sodium coolant circulation in a sodium fast reactor (SFR), one of the future generation IV
reactors, and liquid lithium circulation in the blanket of a nuclear fusion reactor. Students learn the
magnetohydrodynamic principle of the metal fluid flow and its application.

Basic introduction to small research reactor will firstly given. Then experiments on important basic
principles and to measure important physics parameters will be followed; basic reactor operation and
criticality, measurement of reactor period and reactivity, experiment to measure critical mass,
experiment to measure control rod worth, experiment to measure temperature coefficient of reactivity
and experiment on neutron activation analysis.

This course provides the fundamentals of instrumentation and control (I&C) systems in nuclear power
plants. The basic electronic engineering and principles of 1&C will be introduced. Students will get
fundamental knowledge and skills of I&C from lectures and experiments.

This course covers basic computer and IT technology necessary for nuclear reactor physics analysis,
thermal hydraulics system design, nuclear fuel performance analysis, nuclear material, radiation
protection analysis, nuclear reactor safety analysis: Operating System (Windows, Linux), Computing
Tools (Matlab, Mathematica, Labview), Programming Language (FORTRAN, C, JAVA), Script
Language (Perl, Python, Batch File), Parallel Programming (OpenMP, MPI)

_59_



2016 COURSE CATALOG

1. School Introduction

Environmental pollution and climate change caused by industrialization and urbanization are directly
related to the survival of human society. With no surprise, studies on these issues are gaining in
importance. Urban and environmental engineering is an interdisciplinary research field focusing on
environmental protection and sustainable urban development with ultimately aiming toward the
improvement of human welfare. In this division, students will gain fundamental knowledge related to
urban and environmental issues, and will study more advanced courses represented by three tracks:
Environmental Science and Engineering (environmental analysis, water and air treatment, climate
change, global environment, environmental modeling), Urban Infrastructure Engineering (urban
planning, structural mechanics and design, health monitoring, construction materials), and Disaster
Management Engineering. The School of Urban and Environmental Engineering is committed to
developing innovative technologies in the fields of urban and environmental engineering and educating
leaders who will have a large impact on our profession and society.

2. Undergraduate Programs

1) Environmental Science and Engineering (ESE)

This track focuses on local as well as global issues related to environmental pollution and climate
change. We provide a comprehensive collection of courses on important environmental subjects
including pollution control and analysis, climate modelling, environmental fate models, remote sensing,
and hydrology. Our mission is to educate students with the highest quality technical and professional
standards and produce qualified professionals committed to challenge the environmental issues we
face today.

2) Urban Infrastructure Engineering [UIE]

The mission of the UIE track is to develop engineers with essential expertise in planning, design,
construction, and management of urban built environment, who have the enthusiastic nature of their
special role in the future of human society. The UIE program consists of major disciplines in urban
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and civil engineering, such as urban planning, construction materials, structural mechanics and
design, smart sensing and control, and geotechnical engineering. Through innovative education and
research, the students will develop dynamic abilities on creating sustainable and resilient urban
infrastructure systems for our future generations.

3) Disaster Management Engineering (DME)

The Disaster Management Engineering track provides an interdisciplinary undergraduate education,
integrating the diverse expertise of urban/civii engineering, environmental engineering and
earth/climate engineering to mitigate the impact of unexpected disasters. The track focuses on (1)
natural hazard monitoring/prediction; (2) sustainable and resilient infrastructure; (3) disaster risk
reduction/prevention; and (4) water resources and flood management.

Credit(minimum)
Track Required/Elective Interdisciplinary Major
1% Track 2 Track  Hemark
. . . . Required 21 9
Environmental Science and Engineering (ESE) Eloctive 33 9
. . Required 18 9
Urban Infrastructure Engineering(UIE) Elective 36 9
. . . Required 18 9
Disaster Management Engineering (DME) Eloctive 36 9
» Required Mathematics Course for Each Track
School Track Course No. Rqu.ured Semester
Mathematics course
MTH201 Differential Equations 2-1
Environmental Science Choose One Between:
and Engineering (ESE) = MTH103 or MTH211 = Applied Linear Algebra, 2-2
Statistics
MTH201 Differential Equations 2-1
School of Urban Urban Infrastructure
and Environmental Engineering(UIE Choose One Between:
Engineering ngineering(UIE) MTH103 or MTH211  Applied Linear Algebra, 2-2
Statistics
MTH201 Differential Equations 2-1
Disaster Management Choose One Between:
Engineering (DME) MTH103 or MTH211 Applied Linear Algebra, 2-2
Statistics

% Complete based on 1TR

% Engineering field students who entered in 2009 should take 'Calculus (or I), Applied Linear Algebra, Differential Equations,
Statistics' 12 credits.
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» Fundamentals required by Business field students when they choose Engineering
field tracks

Course Title School of Urpan and Environmentgl Engineering

ESE UIE DME
Calculus | A A A
Calculus Il (0] (0] O
Applied Linear Algebra A A A
Differential Equations R R R
Statistics A A A
General Physics | A A A
General Physics || O 0] 0]
General Chemistry | A A A
General Chemistry || (0] (0] (0]
General Physics Lab | (0] (6] O
General Physics Lab Il O O 0]
General Chemistry Lab | O 0] @)
General Chemistry Lab I O (0] (0]

Iil : Required . Accepted III : Optional

3. Curriculum

Cc’)\luor.se Course Title Course Title(Kor.) Lecc;::f(lii.)-(p. Prerequisite
ESE201 Introduction t.o Er!vironmental stzzsi= 3.3.0
Required . Engineering . o
(1TR: Al ESE202 Environmental Chemistry stAs)st 3-3-0
courses | ESE203 Global Environment X|7&tA 3-3-0
2TR: ESE204 Water Pollution FEQAH 3-3-0
Choose 3| ESE205 Air Pollution 7124 3-3-0
courses) | ESE337 Environmental Thermodynamics sStAHASH 3-3-0
ESE333 Introduction to Remote Sensing HAHENI2 3-3-0
DME321 . Numerical Modeling and Analysis LXDEE 2 BEM 3-3-0
ESE231 Atmospheric Chemistry CH7| &8st 3-3-0
ESE232 | Atmosphere and Ocean Sciences CH 7|54 2t st 3-3-0
ESE233 Environmental Geology stAX|EISH 3-3-0
ESE241 Environmental Mathematics St 45t 3-3-0
Elective | UIE210 Geographic Information System X| 2| AEA|AHE 3-3-0
DMEZ201 Introduction to Natural Hazards XIARHSH7H = 3-3-0
MTH201,
ACE331 Transport Phenomena | HHESH A | 3-3-0 ENE212 or
CHM231
BIO331 Microbiology 0| M S8t 3-3-0
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C(r)\luor.se Course Title Course Title(Kor.) Le(c;:ﬁ(lji-)-(p. Prerequisite
CHM211 Organic Chemistry | 71848 | 3-3-0
CHM212 Organic Chemistry Il S7|&st I 3-3-0
CHM231 Physical Chemistry | =2|5st | 3-3-0
CHM232 Physical Chemistry Il = E 3-3-0
MEN220 Fluid Mechanics SHHst 3-3-0
ESE311 Water Treatment Engineering *=x2| 28t 3-3-0
ESE312 Soil Pollution EYod 3-3-0
ESE313 Aquatic Chemistry Laboratory L Zl5SHAIS 3-2-2
ESE331 Analysis of Pollutants PEESREM/AMH 3-2-2
ESE332 Hydrology 28235t 3-3-0
ESE334 Atmospheric Dynamics 7| st 3-3-0
ESE335 Biogeochemistry M| S}st 3-3-0
ESE336 : Environmental Impact Assessment StAGSE 7} 3-3-0
ESE341 Enwronmerg:ggqsltjra;tlc Organic sAA9 7|55 3.3.0
DME311 . Probability Concepts in Engineering astEE 3-3-0
ACE311 Chemical Reaction Engineering H2 235t 3-3-0
ACE332 Transport Phenomena |l MetsiAb | 3-3-0
CHM391 Instrumental Analysis 717|12M 3-3-0
ESE411 | Water and Wastewater Engineering Mot 35t 3-3-0
ESE412 Environmental Remediation A= 3-3-0
ESE413 Wastes Management 7|2 X2|/Ajee 3-3-0
ESE414 Environmental Bioprocess StAMEZH 3-3-0
ESE415 Environmental Toxicology StAZ MStH 3-3-0
ESE416 Hydraulics 2g|st 3-3-0
ESE421 Special Topic§ in 'Environmental stamsiER | 3.3.0
Engineering |
ESE422 Special Topigs in .Environmental siAzmsEs | 3-3.0
Engineering |l
ESE423 Special Topi<.:s in.EnvironmentaI siazsiEz || 330
Engineering Il
. . = o= ESE232,
ESE431 Climate Dynamics J|&4st 3-3-0 ESE334
ESE432 Earth Enw;c\):ar‘r;yesr:; Numerical xRS ARAALS 3.2.2
ESE433 Satellite Remote Sensing Q| MR HERA} 3-3-0
ESE434 Climate Change Engineering 7|&H3IZ2 S 3-3-0
ESE435 GIS-Based Modeling GIS 7|dt meEl 3-3-0
Statistics in Earth and _ _
ESE436 Environmental Sciences AT egsAs 3-3-0
ESE437 | Multimedia environmental modelling Clofx|EtAd ezl 3-3-0 ESE331
ESE441 = Special Topics in Earth Science | X|RSHER | 3-3-0
ESE442 | Special Topics in Earth Science Il X|RASHEEZ | 3-3-0
ESE443 @ Special Topics in Earth Science llI X|FEHEEZ |l 3-3-0
DME421 Weather Analysis and Prediction U EAM gl o= 3-3-0
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» Recommended Course Tracks (ESE)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st | 2nd 1st | 2nd 1st | 2nd
Introduction to Environmental
Environmental 3-3-0 Thermodynamics 3-3-0
Engineering (1TR:R, 2TR:E)
. Introduction to
Environmental ;
Required f 3-3-0 Remote Sensing 3-3-0
9 Chemistry (1TRR. 2TR:E)
Global Environment 3-3-0
Water Pollution 3-3-0
Air Pollution 3-3-0
Total 9 6 3 3 21
Atmospheric 3.3.9 . Numerical Modeling 330 w:ts?;vzvi:ti r 330
Chemistry and Analysis Engineering
Atmospheric and Transport Environmental
Ocean Sciences 330 Phenomena | 3-3-0 Remediation 330
Environmental . .
Geology 3-3-0 | Microbiology 3-3-0 Wastes Management 3-3-0
Environmental Water treatment Environmental
Mathematics 330 Engineering 330 Bioprocess 3-3-0
Geographic . ! Environmental
Information System 3-3-0 ; Soil Pollution 330 Toxicology 3-3-0
Introduction to Aquatic Chemistry .
Natural Hazards 3-3-0 Laboratory 3-2-2 Hydraulics 3-3-0
. Special Topics in
Organic Chemistry | | 3-3-0 Analysis of 3-2-2 Environmental 3-3-0
Pollutants ) .
Engineering |
Special Topics in
Organic Chemistry || 3-3-0 | Hydrology 3-3-0 : Environmental 3-3-0
Engineering |l
) . ) Special Topics in
Finysical Chemistty  3.3.0 Atmospheric 33-0  Environmental 3-3-0
y Engineering Il
Physical Chemistry 330 = Biogeochemistry 330 Climate Dynamics  3-3-0
Elective Il
Fluid Mechanics 330 Environmental 3-3-0 Earth Enwronmeqt 322
Impact Assessment Numerical Analysis
Environmental ;
Aquatic Organic 3-3-0 gz;esliae Remote 3-3-0
Chemistry 9
Probability Concepts 2. Climate Change A
in Engineering 330 Engineering 3-3-0
Chemical Reaction '
Engineering 3-3-0 GIS-Based Modeling | 3-3-0
Statistics in Earth
Transport .
Phenomena || 3-3-0 gngj Environmental 3-3-0
ciences
Multimedia
Instrumental Analysis: 3-3-0 environmental 3-3-0
Modeling
Special Topics in
Earth Science | 3-3-0
Special Topics in
Earth Science I 3-3-0
Special Topics in
Earth Science IlI 3-3-0
Weather Analysis
and Prediction 3-3-0
Total 12 21 24 24 33 27 141
Sum
Total 21 27 27 27 33 27 162
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Course is C(')\luor.se Course Title Course Title(Kor.) Lecé’:_e-(é;p. Prerequisite
Required | UIE201 Introduction to Civil Engineering M Zsh=2 3-3-0
(1TR: All1 UIE203 Introduction to Urban Planning ZEAAENE 3-3-0
cc;l_Jrr;es UIE204 Mechanics of Materials Mz st 3-3-0 UIE201
Choose 3. UIE210 | Geographic Information System X2 HEA|AE 3-3-0
courses)
) UIE303 Structural Analysis XSk 3-3-0 UIE204
1TR:R Probability Concepts in _ =
2TR: E | DME311 e 3sstE 3-3-0
Engineering
DME321 : Numerical Modeling and Analysis sx|ogz 9 2N 3-3-0
UIE202 Sustainable Design StAMA = 3-1-4
UIE205 Construction Materials HAM =2 St 3-3-0
UIE207 : Urban and Regional Development SAl 2 X[ 3-3-0
ESE201 Introduction t.o Enyironmental stHzsg= 3-3-0
Engineering
MGT211 Microeconomics o| A| A& st 3-3-0 MGT106
MEN220 Fluid Mechanics S x| st 3-3-0
UIE301 Urban Transportation Planning nEAE 3-3-0
UIE304 Matrix Structural Analysis EZIATXSHA 3-3-0 UIE303
UIE305 Soil Mechanics E x5t 3-3-0
UIE306 Concrete Structures 232 ExLXZE 3-3-0 UIE204
UIE307 Properties of Concrete Z32|EXREE 3-2-2
UIE308 Structural Engineering Lab TESsHH 3-1-4 UIE204
ESE332 Hydrology F28 3-3-0
ESE333 | Introduction to Remote Sensing HAEINII 2 3-3-0
DME331 Disaster Management KHLtaka) 3-3-0
DME332 Disaster Analysis L2 M 3-3-0
MGT315 Econometrics A2 AN S 3-3-0 I\I\/;IG;I'LZZTITI
Elective UIE401 Steel Structures AR xZ2st 3-3-0 UIE204
UIE402 Design of Structural Systems TEA|AEIM A 3-3-0
UIE403 Foundation Engineering 7|=&st 3-3-0
UIE404 Infrastructure Engineering ALS| 7| HEA| M Z St 3-3-0
UIE405 Urban Design N 3-3-0
UIE406 Development Finance =N 3-3-0
Introduction to Structural _
UIE408 Dynamics ITEEHSI= 3-3-0
Special Topics in Urban ==
UIE410 InfrapstructurepEngineering | ENULZHSE | 3-3-0
Special Topics in Urban ==
UIE411 InfrapstructurepEngineering [l EMALZHSE I 3-3-0
Special Topics in Urban ==
UIE412 InfrapstructurepEngineering 1l EMALZHSE N 3-3-0
ESE411 WaterEf]g‘i’n;’Zf‘;tgewater NPS+-L 3-3-0
ESE416 Hydraulics 22|38t 3-3-0
ESE433 Satellite Remote Sensing QM ZAEFA} 3-3-0
ESE435 GIS-Based Modeling GIS 7|dt mEl2 3-3-0
DME431 Economics of Disaster LA A st 3-3-0
DME432 Vulnerability and Capacity TBHZIA 2 A28y 3.3-0 UIE210

Analysis
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» Recommended Course Tracks (UIE)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st = 2nd 1st | 2nd 1st | 2nd
Introduction to Civil Structural Analysis
Engineering 330 (1TRR, 2TR:E) 330
Introduction to P robabllllty Qoncepts
Urban Planning 3-3-0 in Engineering 3-3-0
Required (1TR:R, 2TR:E)
Mechanics of
Materials 3-3:0
Geographic
Information System 330
Total 6 6 3 3 18
. . Numerical Modeling
Sustainable Design | 3-1-4 ) 3-3-0 | Steel Structures 3-3-0
and Analysis
Construction Urban Transportation Design of
Materials 330 Planning 330 Structural Systems 330
Urban and Regional 3-3:0 Matrix _Structural 330 Foupdatlgn 3.3.0
Development Analysis Engineering
Introduction to Infrastructure
Environmental 3-3-0 Soil Mechanics 3-3-0 h . 3-3-0
. . Engineering
Engineering
Microeconomics 3-3-0 i Concrete Structures 3-3-0 Urban Design 3-3-0
Fluid Mechanics 3.3.0 hroperties of 3.0.p Development 3-3-0
Concrete Finance
. . Introduction to
Structural Engineering 314 Structural 3.3.0
Lab .
Dynamics
Special Topics in
Urban
Hydrology 330 1 |frastructure 3-3-0
Engineering |
Elective Special Topics in
Introduction to Urban
Remote Sensing 3-3:0 Infrastructure 3-3-0
Engineering ||
Special Topics in
Disaster Management 3-3-0 Urban 3-3-0
Infrastructure
Engineering |l
Water and
Disaster Analysis 3-3-0 Wastewater 3-3-0
Engineering
Hydraulics 3-3-0
Satel!lte Remote 3.30
Sensing
GIS-Based
Modeling 3-3-0
Ef:onomlcs of 3-3-0
Disaster
Vulnergblllty anq 3.3.0
Capacity Analysis
Total 6 12 12 21 24 24 99
Sum 12 18 15 24 24 24 17
Total
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Cred.-

Course is No. Course Title Course Title(Kor.) Lect.-Exp. Prerequisite
DME201 Introduction to Natural Hazards XA XS 72 3-3-0
Required | DME311 | Probability Concepts in Engineering 2stEE 3-3-0
DME331 Disaster Management XLtz 3-3-0
ESE201 Introduction t‘o En.vironmental stzzsi= 3-3:0
1TR: R Engineering
2TR: E | UIE201 Introduction to Civil Engineering HAEAZsh =2 3-3-0
UIE203 Introduction to Urban Planning EAAE =2 3-3-0
DME202 Man-made Disasters Ol ™ xH5H 3-3-0
ESE203 Global Environment X|&tA 3-3-0
ESE204 Water Pollution TR 3-3-0
ESE205 Air Pollution 7124 3-3-0
ESE232 | Atmosphere and Ocean Sciences CH 7|5 Lo} st 3-3-0
ESE233 Environmental Geology stAX| &St 3-3-0
UIE204 Mechanics of Materials M2 Hst 3-3-0 UIE201
UIE205 Construction Materials HAAMX =2 2s 3-3-0
UIE207 | Urban and Regional Development SAl 2 X[ 3-3-0
UIE210 Geographic Information System X|2|HEA|AH 3-3-0
MEN220 Fluid Mechanics SHHst 3-3-0
Elective | DME321 . Numerical Modeling and Analysis X DEE 2 2EM 3-3-0
DME332 Disaster Analysis KLtE M 3-3-0
DME341 Water Resources Engineering X Z28H 3-3-0
ESE311 Water Treatment Engineering X2 Zst 3-3-0
ESE312 Soil Pollution EYod 3-3-0
ESE332 Hydrology 325t 3-3-0
ESE333 Introduction to Remote Sensing HAENIIE2 3-3-0
ESE334 Atmospheric Dynamics 7| st 3-3-0
ESE336 | Environmental Impact Assessment sStAHSFE 7} 3-3-0
UIE301 Urban Transportation Planning nEAE 3-3-0
UIE303 Structural Analysis FXASH 3-3-0 UIE204
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Course is

C?\luor_se Course Title Course Title(Kor.) Le?:ﬁg;p. Prerequisite
UIE304 Matrix Structural Analysis HESIAT XM 3-3-0 UIE303
UIE305 Soil Mechanics E XSk 3-3-0

UIE306 Concrete Structures 238 Ex1XxZst 3-3-0 UIE204
UIE307 Properties of Concrete Z32|EXREE 3-2-2

UIE308 Structural Engineering Lab TxEZ2sHAE 3-1-4 UIE204
DME411 | Hazard Analysis for System Safety | £ a2} A|AEIQOFM M 3-3-0

DME421 | Weather Analysis and Prediction U M 2l o= 3-3-0

DME431 Economics of Disaster Lt A A S 3-3-0

DME432 | Vulnerability and Capacity Analysis xﬂiﬂgljfg;' 3-3-0 UIE210
MBSt o ment Engneenng || MHEABUSE 1 330

owEw el e 0 DY gmmzase 330

ESE411 |Water and Wastewater Engineering At =B st 3-3-0

ESE412 Environmental Remediation StA=EE 3-3-0

ESE416 Hydraulics 2| st 3-3-0

ESE433 Satellite Remote Sensing QM ZEFA} 3-3-0

ESE435 GIS-Based Modeling GIS 7|dt @izl 3-3-0

UIE401 Steel Structures AR xZ2st 3-3-0 UIE204
UIE403 Foundation Engineering 7|=&st 3-3-0

UIE404 Infrastructure Engineering A3 7|HEA| D B st 3-3-0

UIE405 Urban Design L=NES | 3-3-0

UIE406 Development Finance T AT X2 3-3-0

UIE408 | Introduction to Structural Dynamics FXEHSHHE 3-3-0

- 68 -




School of Urban and Environmental Engineering

» Recommanded Course Tracks (DME)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st | 2nd 1st | 2nd 1st | 2nd
Introduction to 3.3-0 Probab}llty Qoncepts 3.3:0
Natural Hazards in Engineering
Introduction to
EnV|Ironm.entaI 3.3-0 Disaster 3-3:0
Engineering Management
) (1TRR, 2TR:E)
Required Introduction to Civil
Engineering 3-3-0
(1TRR, 2TR:E)
Introduction to Urban
Planning 3-3-0
(1TRR, 2TR:E)
Total 12 3 3 18
Man-made Disasters 3-3-0 Numerical Modellng 3.3:0 Hazard Analysis for 3.3-0
and Analysis System Safety
Global Environment | 3-3-0 Disaster Analysis 3-3-0 Weather Analysis 3-3-0
and Prediction
Water Pollution 3.3.0 ‘ater Resources 4 4, Economics of 3-3-0
Engineering Disaster
Air Pollution 3.3.0 \ater Treatment 3-3.0 Yulnerability and 3-3-0
Engineering Capacity Analysis
Special Topics in
Atmosphere and 3-3-0 = Soil Pollution 3.3.0  Disaster 3-3-0
Ocean Sciences Management
Engineering |
Special Topics in
Environmental Disaster
Geology 3-3-0 | Hydrology 3-3-0 Management 3-3-0
Engineering Il
Special Topics in
Mechanics of Introduction to Disaster
Materials 330 Remote Sensing 3-3-0 Management 3-3-0
Engineering Il
. . Water and
Elective : Construction 330 Atmospheric 3.3.0 | Wastewater 3.3-0
Materials Dynamics . )
Engineering
Urban and Regional 3-3-0 Environmental 3-3:0 Enwronmgntal 3.3-0
Development Impact Assessment Remediation
Geographlc 3-3-0 Urbanl Transportation 330 Hydraulics 3.3-0
Information System Planning
Fluid Mechanics 3-3-0 = Structural Analysis  3-3-0 Satellite Remote 3-3-0
Sensing
Matrix IStructuraI 3.3:0 GIS—Bgsed 3.3-0
Analysis Modeling
Soil Mechanics 3-3-0 Steel Structures 3-3-0
Concrete Structures @ 3-3-0 Foupdatlgn 3-3-0
Engineering
Properties of 3.2:2 Infrqstrugture 3.3-0
Concrete Engineering
Structural .
Engineering Lab 3-1-4 Urban Design 3-3-0
D.evelopment 3-3:0
Finance
Introduction to
Structural Dynamics 3-3-0
Total 3 30 21 27 33 21 135
< 15 30 24 30 33 21 153
Total
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4. History of Courses Change of 2015-2016

Acad. Yr. 2015 2016
ESE241 Environmental Mathematics

Environment -  (New)

Science and

Engineering i ESE341 Environmental Aguatic Organic Chemistry
. (New)

5. Course Descriptions

1) Environmental Science and Engineering (ESE)

For students majoring in “Environmental Engineering”, this course deals with basic concepts of
environmental research fields, such as air, water, soil, waste and microbiology.

The goal of this course is to study basic knowledge of chemistry to identify natural phenomena in air,
water and soil systems and to develop students’ ability to apply this knowledge for the remediation of
the environment contaminated by toxic chemical compounds.

The aim of this course is to comprehensively understand various environmental problems, such as
geophysical and chemical phenomena, on the basis of earth and environmental sciences. Human
influences such as urbanization, industrialization and the increased use of fossil energy will be
studied as major causes of global warming, environmental pollution, stratospheric ozone depletion and
the desertification process. Students are encouraged to participate in the class by group or individual
presentation of their own research on selected problems.

The reasons for water pollution and the characteristics of water pollutants will be studied. On the
basis of this knowledge, the analytical methods for various water pollutants and removal mechanisms
will be discussed.

The physico-chemical characteristic of air pollutants, long-range transport, hazardous effects and
emission reduction will be studied.
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The aim of this course is to understand the chemical composition and fate of gases and particulate
matters in the atmosphere. This course focuses on various environmental issues such as acid rain,
photochemical reactions, ozone depletion, and air pollutants associated with climate change.

This course is an introduction to the dynamics and phenomenology of Earth”s atmosphere and ocean
circulations. Special emphasis is placed in understanding how energy and momentum transports are
effected in the atmosphere and oceans, and how they influence Earths climate.

Mathematics is one of tools to be used to understand and analyze the environmental problems, with
various environmental science knowledge, as those have somewhat different methodologies towards
solutions to existing environmental problems. This course includes fundamentals of math., such as
linear algebra and partial differential equations, and applications with respect to transport phenomena
of particles and colloids in aquatic environments.

This course offers an introduction to geological processes and materials, and how they affect people
and the environment. Specific topics include earthquakes, volcanism, mass wasting, floods, coastal
hazards, and climatic change. Optional topics may include such items as energy and water
resources, subsidence, and waste disposal.

This course will provide comprehensive coverage of water treatment facility design emphasizing
coagulation, flocculation, sedimentation, filtration, disinfection, redox reactions and adsorption.

This course covers the wide range of soil pollution studies, including reasons for soil pollution,
environmental impact of soil pollution and the remediation and treatment of polluted soils.

This course covers basic principles and laboratory techniques for the analysis of fresh water,
contaminated waters and waste waters, with an emphasis on instrumental techniques.

In this course, the principle of instrumental analysis for various pollutants from different environmental
media will be studied. Furthermore, experimental skills for the analysis of pollutants will be obtained.
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This course covers the movement and distribution of water and principles of hydrologic cycle, with a
particular emphasis in the areas of water management.

This course provides a qualitative and quantitative introduction to the fundamentals of acquiring,
analyzing and utilizing remote sensing data in the performance of environmental monitoring and
natural resource inventories. This course introduces key applications of remote sensing as well as
basic digital image processing techniques (e.g. image enhancement, image classification). The
students will use the state-of-the-art software and hardware to examine satellite and airborne remote
sensing data.

Atmospheric dynamics is the study of lareg-scale atmospheric motions associated with weather and
climate. Atmospheric dynamics is the study of large-scale atmospheric motions associated with
weather and climate. A basic assumption for describing such motions is to regard the atmosphere as
a continuous fluid medium and apply the fundamental conservation laws of mass, momentum, and
thermodynamic energy, which are expressed in terms of partial differential equations over space and
time. Solving those differential equations with some systematic simplifications based on observations,
the students will obtain physical insights to the role of atmospheric motions in determining the
observed weather and climate. The class will cover in depth the Chapters 1-6 of An Introduction to
Dynamic Meteorology written by James R. Holton. The presented topics include fundamental and
apparent forces, basic conservation laws, circulation and vorticity, atmospheric motion in the presence
of friction, and the quasi-geostrophic analysis of large-scale atmospheric motion.

Biogeochemistry is the scientific discipline that involves the study of the chemical, physical,
geological, and biological processes and reactions that govern the composition of the natural
environment. This course focuses on stable isotope biogeochemistry with emphasis on carbon,
oxygen, and nitrogen. Theoretical principles, isotope fractionation, and variation of isotopes in nature
with emphasis on the ocean, atmosphere, and biosphere will be presented and discussed. Stable
isotope techniques, applications of stable isotopes in research, and introduction to mass spectrometry
will form the applied component of the course.

An environmental impact assessment (EIA) is a tool to evaluate the impact of urban development on
the surrounding environment. EIA can be directly used for decision making, suggesting a modified
development plan, or its eventual cancellation. In this course, practical methods for EIA will be
studied.
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This course offers the basic understanding of thermodynamics relating to environmental and
atmospheric fields and covers the fundamental laws of thermodynamics, properties of fluids, heat
effects, and phase equilibria.

Both natural and synthetic organic chemicals are abundant in environments, in waters including air,
surface and ground water, and water combined with solids. Studies of characteristics and fate of the
chemicals provide basic understanding cycle and effects on eco-system, of the organics. This course
includes basic chemistry and application on actual environmental problems, with some projects with
aquatic eco-systems to be dealt with.

This course covers fundamental hydraulics related with pipe flows and the design of water and
wastewater systems by estimating demand capacity and the optimal operations of the systems.

The purpose of this course is to learn various physical, chemical and biological remediation methods
for contaminated surface and underground environmental compartments (soil, sediment and ground
water etc.). Through this course, students will learn how to determine which remediation method is
most appropriate for a given contamination/case.

This course covers (1) waste generation, collection and transportation, (2) waste treatment and (3)
waste recycling and recovery technologies.

This course examines biological wastewater processes used to remove organic materials and
nutrients from various wastewater. Sorption of pollutants using microorganisms and plants, aerobic
and anaerobic degradation of organic contaminants, sludge treatment and the production of biofuels
will be studied.

Environmental toxicology deals with metabolism of hazardous chemicals and exposure assessment for
human and other living organisms. During this course, the toxicity of various pollutants (persistent
organic pollutants, heavy metals, pesticides and pharmaceuticals), risk assessment, such as through
the use of biosensors, and regulation policies will be covered.

This course provides the principles and fundamental theories related to the mechanical properties of
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liquids based on fluid mechanics. It focuses on various engineering applications of fluids and their
properties.

This course introduces new research topics in environmental engineering.

This is an introductory course on the scientific background and mechanisms for the climate change
and global warming. Course topics include the global energy balance of the Earth’s climate system,
atmospheric and oceanic energy transports and the impacts of greenhouse gases on the climate
system. Limitations and uncertainty about future climate predictions will be also discussed in the class
for an unbiased view to this debating phenomenon.

The goals of this course are to provide a working knowledge of the basic methods of objective
analysis of meteorological, oceanographic, and related data. The topics concentrate on techniques for
extracting information from data directly, such as compositing, time series analysis, singular value
decomposition, principal component analysis, and filtering. Both theories and application skills via a
computer program such as Matlab, Fortran, Grads will be covered.

This course deals with the basic principle of remote sensing and its applications for environmental
science and engineering. Among remote sensing methods, satellite remote sensing will be focused.

This course covers diverse topics on the causes, effects, and mitigation methods of global warming.
For this purpose, we will focus on recent technologies for carbon dioxide capture and storage, clean
use of fossil fuels, and new and renewable energies.

The purpose of the course is to present geographical, temporal, environmental modeling concepts
using GIS-based modeling languages and techniques. Practical laboratory experience with
state-of-the-art software and hardware will be used. At the conclusion of this course, students will be
able to make informed decisions about the transformation of conceptual models to mathematical
models using GIS components. This course includes various modeling concepts and techniques such
as spatial interpolation, suitability/capability modeling, terrain form modeling, hydrologic modeling,
diffusion modeling, calibration modeling, accessibility modeling, optimization modeling, and
rainfall-runoff modeling.
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Earth and Environmental Sciences often deal with huge data collected from observations and model
simulations. A careful application of statistical methods to the data leads to comprehensive
descriptions of geophysical phenomena or processes, validations of existing theories, and new
findings of nature. This course is aimed for junior and senior students who completed the basics of
statistics. The course will review the basics of statistics first, and cover the various statistical methods
frequently used in the modern research, such as the regression, time series analysis, and the
principal component analysis.

This course will deal with the principle of multimedia environmental fate models for persistent organic
pollutants. After 2-3 weeks of lectures, students will start to make their own multimedia models using
Visual Basic.

This course introduces new research topics in earth science.

This course introduces new research topics in earth science.

This course introduces new research topics in earth science.

2) Urban Infrastructure Engineering [UIE]

This core course introduces the oldest interdisciplinary engineering discipline that deals with the
design, construction, and maintenance of the natural and built environment. The topics covered here
include structural engineering and materials, geotechnical engineering, hydraulics and hydrology. In
addition, engineering mechanics with emphasis on statics will be discussed.

This course covers the sustainable disciplines of designing natural and human environments, focusing
on fashioning physical and social interventions informed by human behavior and environmental
processes.

This course is an introduction to the methods and history of urban planning. Students will learn the
methods used in various sub-fields of planning and will develop an ability to critically evaluate
different techniques and approaches used within these disciplines.
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This course introduces a branch of engineering mechanics that focuses on the internal effects of
stress and strain in a solid body subjected to external loads. It covers critical fundamentals for the
strengths of materials and the deformations of solid bodies, which include stress and strain;
mechanical properties of materials; various external actions such as axial load, torsion, bending, and
shear; stress and strain transformations; and stability problems for axially loaded members.

The selection of proper construction materials is essential to build sustainable and resilient
infrastructures. This course is designed to provide integrated knowledge of the properties of
construction materials with emphasis on two major construction materials (i.e., steel and concrete)
covering from elastic, plastic and fracture properties to porosity and thermal and environmental
responses.

This course introduces fundamental concepts and theories applied to local economic development
including growth, trade, product-cycle, flexible specialization, and entrepreneurship theories.

This course covers fundamental theoretical knowledge relevant to the development and use of
geographic information systems, including data models, spatial representation, and cartographic
principles. The course will expose students to a wide-spread GIS software and will provide hands-on
practice in database development, data retrieval, and analysis.

This course discusses fundamental characteristics of the urban transportation system as a component
of wurban structure, methodologies for the analysis of transportation problems, planning urban
transportation, and the transportation planning process.

This course is intended to provide students with the theory and application of modern structural
analysis as it applies to trusses, beams, and frames. Particular emphasis is placed on developing the
students' intuition to understand how structures react with applied loadings and the abilities to model
and analyze civil and architectural structures

This course is designed to provides students with fundamental concepts in the methods of matrix
structural analysis used in current practice. This covers the formation of global analysis equations,
member force-deformation relations, virtual work principles, and introduction to nonlinear analysis.
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This course provides a general introduction to the mechanical properties of soils and geotechnical
engineering. Students will learn the physical properties of soils and the behavior of soils under
various types of forces. This course primarily covers classification of soil, compaction, permeability
and seepage, effective stress, compressibility, and shear strength of soil.

This course discusses the material properties, strength, behavior, and design of reinforced and
prestressed concrete members subjected to moment, shear, axial, and torsional forces, and also
introduces domestic and international design code provisions applying to concrete structures.

Concrete is one of the most important building materials. In lectures and labs, the students will learn
concrete mixture proportioning and the mechanical behavior of concrete including strength, cracking,
creep and shrinkage.

This course is intended for students to conduct a series of hands-on experiments to better
understand fundamental concepts in structural mechanics. The experiments include warping
phenomenon, prestressed concrete, failure of truss structure, bridge building competition, etc.

This course introduces the design of steel structures and the behavior of steel members and their
connections, when subjected to axial load, bending, shear, torsion, and combined loads. Theoretical,
experimental, and practical principles for proportioning members (e.g., beams, girders, columns) and
their connections (bolted, welded) are discussed. Emphasis is given to the design of plate girders,
composite beams, slender columns, and eccentric shear connections.

Theories of structural analysis are applied to urban infrastructure systems such as buildings, bridges,
and underground structures. Emphasis is placed on developing the student's ability to model and
analyze challenging engineering structures that may be encountered in professional practice. Classical
methods are reviewed to develop a deeper understanding of fundamental sciences of engineering
mechanics, and matrix structural analysis is also covered with assistance of computer-based practice.

This course is concerned with not only the design of foundations for super structures but also the
design of non-foundation systems such as retaining walls, bulkheads, cofferdams, tunnels, and earth
dams. The required techniques for the design will be also discussed, which includes site
investigations and ground improvements.
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This course provides an introduction to technical aspects of urban infrastructures such as tall,
long-span, and large-space civil structures (schools, gymnasiums, etc.), transportation systems
(bridges, roads, tunnels, subways, airports, etc.), water supply and drainage systems, waste treatment
plants, electricity and gas distribution facilities, energy production plants, and so on. The students will
gain a better understanding of urban infrastructure systems.

Introduction of fundamental urban design theory and practice will be offered in this course. Students
are expected to critically look at built environment and how architecture defines and delimits physical
space, and to study local and historical examples of urban design.

Community development of financial institutions and loan funds for local asset building and wealth
creation, investment analysis to structure and finance local projects, and real estate and business
development cases will be introduced in this course.

This introductory course is designed to provide students with fundamental concepts in structural
dynamics and its application to civil engineering. The students gain a basic understanding of vibration
characteristics of single and multi degree-of-freedom systems. This course includes hands-on
experiments for students to better understand theories of structural dynamics in physical systems.

In this course, subject offerings of new and developing areas of knowledge in urban infrastructure
engineering will be given with intention to augment the existing curriculum. See course information for
topics and prerequisites.

In this course, subject offerings of new and developing areas of knowledge in urban infrastructure
engineering will be given with intention to augment the existing curriculum. See course information for
topics and prerequisites.

In this course, subject offerings of new and developing areas of knowledge in urban infrastructure
engineering will be given with intention to augment the existing curriculum. See course information for
topics and prerequisites.
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3) Disaster Management Engineering [DME]

This course provides students with the causes and effects of natural disasters such as typhoon,
heavy rainfall, flooding and drought, earthquakes, volcanic eruptions, tsunami, landslides. In particular,
the physical and dynamical aspects of severe and hazardous disasters are examined. Also, some
cases studies will be used to investigate human, economic, and environmental consequences of
destructive natural hazards.

The goal of the course is to provide a basic overview of the various types of human-induced and
industrial hazards and their potential for causing disasters. The purpose is to familiarize students with
the basic concepts of man-made disasters and societal vulnerability.

The aim of this course is to identify and model non-deterministic engineering problems using
probability theories. This course focuses on the introduction of stochastic concepts and simulation
models, and their applications to real decision-making problems in various engineering disciplines
including civil engineering.

This course introduces the basics concept of numerical modeling and provides students with
numerical methods. In addition, students have experience of numerical modeling and analysis in
MATLAB.

The goal of the course is to provide understanding of the general principles of management and their
specific applications in the field of disaster management. The objective is to identify and examine the
essential and fundamental elements of disaster mitigation, preparedness, response and recovery
within an inclusive management policy framework.

This course introduces the basic elements, processes and techniques of research utilized for
description and analysis with special reference to disaster management. This course reviews how
research is done and how to understand scholarly work including reading, understanding and applying
studies from the field of disaster research.

This course introduces engineering design concepts for water resources and engineering implications,
including design and analysis of systems directly concerned with use and control of water;
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quantitative introduction to hydrology, hydraulic engineering, and water resources planning.

The course introduces the concept of safety assessment of complex systems, such as: power plants,
industrial facilities and offshore platforms. However, the same principles are also applied in computer
science to software safety. The course will focus on hazards, mishap, risk, and all the different
hazard analysis types. Special attention will be given to: fault tree analysis, event tree analysis,
common cause failures, and failure mode and effects analysis. (Suggested courses: MTH211
Statistics).

Most disaster damages in Korea are related to the high-impact weather events. This course provides
how to analyze current weather using variable observation data and how to predict future weather

using empirical method as well as numerical method.

This course covers the costs of natural and man-made disasters, the existing policy frameworks for
mitigating these costs in the industrialized world, and the ways in which these policies might be
adapted for the developing world.

This course provides knowledge on methods of risk identification and hazard analysis and the
development of disaster management capacity of a community or region. The objective is to develop
skills to assess the risk associated with a variety of scenarios and resultant vulnerability.

This undergraduate-level course is designed for subject offerings of new and developing areas in
disaster & risk management engineering intended to augment the existing curriculum. See class

schedule or course information for further information.
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1. School Introduction

UNIST school of Design and Human Engineering is unique by its joint program of Design, Human
Factors and Engineering. Design is nowadays a driver for innovation: bringing solutions for real-world
problems. The industrial designer is a global player, able to master the whole design process, from
research to ideas and from concept to production. This ability is based on an integrated approach of
design, human factors and engineering. Our school is pioneering a relevant curriculum that prepares
designers for essential roles in industry today. Creativity is fundamental and students learn to create
our future.

To support design we have three interrelated tracks:
* Industrial Design (ID)
* Human Factors Engineering (HFE)
+ System Design and Control Engineering (SDC)

2. Undergraduate Programs

1) Industrial Design [ID]

The goal of Industrial Design track is to foster creative designers who can lead the innovative design
of product and product-service systems. It provides interdisciplinary courses on design knowledge,
methods and techniques across the entire product development process, including problem definition,
user and market analysis, needs finding, creative idea generation, form and function development,
design engineering, prototyping and business start-up. Students majoring in the ID track will play an
essential role as integrative design thinkers and practitioners in future society, leading positive and
innovative change in our society by employing user-centered design and scientific methods.

2) Human Factors Engineering (HFE)

The goal of Human Factors Engineering track is to educate students to understand human abilities,
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capabilities and the human centred design process. To achieve this goal, students learn to design
experimental studies that investigate human performance, behaviour or cognition, to analyse human
behavioural and physiological data, and to use these processes and data to improve the usability,
safety and comfort of products, services or systems. The track provides courses covering fundamental
knowledge in human factors engineering and human performance, as well as research and design
methods that can be applied to tackle real world problems.

3) System Design and Control Engineering (SDC)

System Design and Control Engineering focuses on; (i) rehabilitation robotics (ii) additive
manufacturing & simulation (iii) smart factory control, and (iv) machine healthcare. The objective of
this track is to provide a course of study that will enable the student: (i) to complement his/her
viewpoint of the design activity from sketching to the logical engineering process of creating
something new, or modifying/rearranging something that pre-exists for improvement, and thus (ii) to
think not only creatively, but also systematically for the design of products, processes or other
systems. The track provides the student with essential engineering design knowledge and tools to
begin a productive professional career in industry or academia. Furthermore, the track teaches the
student how to plan and manage the entire product development process. This will prepare the
student to succeed not merely as an engineering designer but also as a design manager who is
capable of driving the new product development projects.

Credit(minimum)

Track Required/Elective Interdisciplinary Major
1% Track 2™ Track
Required 33
Industrial Design
Elective 21 18
Required 21
Human Factors Engineering
Elective 33 18
Required 27 -
System Design and Control Engineering
Elective 27 18
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Course is | Course No. Course Title Course Title(Kor.) Le?::.e-(lji;p. Prerequisite
HEE202 Human Factors Fundamentals IZtZSINE 3-3-0
(Design Project 1) (CIXI2 =2 HE 1)
Product Design Fundamentals MEC| X2l 7|=
11D202 (Designg Project 2) (CIXIel ZZ2HE 2) 3-2-2 HFE202
Introduction to Engineerin o=
SDC301 Sysltems D.esgign ° '52.;;:;%'222";' ;;i% 3-3-0 1ID202
(Design Project 3)
ID 11D201 Design Elements and Principles CIXtQIQAQ} €2 3-2-2
Required " ppo4 Design History & Contexts CIXFQl SIAtQ} oHat 3-3-0
1ID232 3D CAD 3D CAD 3-2-2
11D301 Product Design | HZC|xiel | 3-2-2 11D202
11D332 UX Design Research Methods UX C|X}Ql A7 HiH 3-2-2
11D302 Product Design Il HZC|xtel 1l 3-2-2 1ID301
11D431 Creative Design 1 zto|C| x}Ql 1 3-2-2 11D302
1ID432 Creative Design 2 2to|C|x}ol 2 3-2-2 11D431
11D206 Design Visualization C|Xtel AlZtst 3-2-2
11D231 Design Knowledge and Skill C|X}Ql X|AlT} 7|= 3-2-2
11D304 Interactive Technology OlE{2HE|H 7|= 3-2-2
11D315 Design Methodology C|XIQ! HIHE 3-3-0
11D324 Prototyping for Design C|Xlel =2 EEO|T 3-2-2
11D404 Product Service System Design HZE M| AA|AEHIC|X}OI 3-2-2
11D405 Design Communication C|XI2! HSFL|AHO|M 3-2-2
11D410 Special Topics in 1ID | ESIMAL|XICIER | 3-3-0
11D420 Special Topics in 1ID Il ESIMALCIXIERZ I 3-3-0
11D430 Special Topics in 11D Il ESIMALC|XICIEZ (I 3-3-0
HSE201 | Computational Tools for Engineers SStHAL7|H 3-3-0
SDC201  Engineering Drawing and Analysis I ANME 2 SHAM 3-2-2
ID SDC302 Circuit Theory & Lab 3|20|2 Y A5 3-2-2
Elective HFE205 Physical Ergonomics oOlF|QIZ+2 St 3-3-0
HFE301 Experimental Design AlSi 7| &l 3-3-0
HFE302 Cognitive Ergonomics olx|elZt3 st 3-3-0
HFE303 Color Science & Engineering Az ofstal 28t 3-3-0
HFE304 High Touch Design StO|E{ x| C|x}el 3-2-2
HFE305 Physical Computing o x|d HEE 3-2-2
HFE306 Usability Engineering Al2MZsH 3-3-0
HSE402 3D Printing 3D = ZIE 3-3-0
HFE404 | Brain-Computer Interface Design il'ﬂ#l?l x?}_LIT-MIOIA 3-3-0
HFE406 Affective Engineering st 3-3-0
MGT361 Technology Management Jledd 3-3-0
MGT474 Social Entrepreneurship AL3|E 7o A 3-3-0
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» Recommended Course Tracks (ID)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st | 2nd 1st | 2nd 1st | 2nd
1ID201
Design Elements and: 322 ID301 . 322 "D43?| . 322
Y Product Design | Creative Design 1
Principles
SDC301
1ID221 Introduction to ID432°
Design History & 330 Engineering System 330 ) . 322
. Creative Design 2
Contexts Design
(Design project 3)
Required :Erizangactors 1ID332
330 UX Design Research 322
Fundamentals Methods
(Design Project 1)
11D202"
Product Design D302
Fundamentals 322 product Design Il 322
(Design Project 2)
1ID232
3D CAD 322
Total 9 6 6 6 3 3 33
1ID404
:g)zg?i Visualization = S22 :;?O:iif ing for Design S22 Product Service 322
9 yping 9 System Design
1ID231 1ID410 1ID405
Design Knowledge 322 : Special Topics in IID | 330 Design 322
and Skill | Communication
1ID420
HFE205 1ID304 . .
Physical Ergonomics 330 Interactive Technology 22 ﬁpemal Topics in 11D 330
SDC201 IID315 11D430
Engineering Drawing 322 ) 330 | Special Topics in IID | 330
g Design Methodology
and Analysis 1l
HSE201
Computational Tools 330 HFE391 . 330 HSE492. 330
) Experimental Design 3D Printing
for Engineers
. HFE404
Elective HFE?’.O.Z . 330 | Brain-Computer 330
Cognitive Ergonomics )
Interface Design
HFE303
Color Science & 330 HFE4.06 . . 330
; ) Affective Engineering
Engineering
MGT474
:iFE?’g‘ctuch Design 22 Social 330
9 9 Enterpreneurship
HFE305
Physical Computing 22
SDC302
Circuit Theory & Lab 322
HFE306
Usability Engineering 330
Total 3 12 21 12 12 12 72
Sl 12 . 18 27 18 15 = 15 105
Total

% ID 2nd track students choose 6 IID coded courses (required or elective). Sophomore choose [ID2XX coded courses,
Juniors 1ID3XX coded courses and Seniors courses with 1ID4XX codes.
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Course is Course No. Course Title Course Title(Kor.) Le%;_e_g;p_ (Prs:zgﬁirgite)
reqar 10202 et 2y (ciXiel mame g 327 HFE02
ement Introduction to Engineering 33t A|AHEI C| X}l

SDC301 Systems Design IHE 3-3-0 1ID202
(Design Project 3) (CIXIl =2 HE 3)
Required HSE201 Computational Tools for ZERIAL | 330
Engineers
Selectii HFE205 Physical Ergonomics olx|elztZ st 3-3-0 HFE202
Revc?uir HFE301 Experimental Design Al g 3-3-0
ement HFE306 Usability Engineering At2MEsH 3-3-0
HFE302 Cognitive Ergonomics oIx|o17t2 St 3-3-0 HFE202
HFE401 Capstone Design HAE C|XIQI 3-2-2
HFE303 Color Science & Engineering M x{a}sto Z2st 3-3-0
HFE304 High Touch Design SHO|E{ x| C|X}el 3-2-2
HFE305 Physical Computing o x|z HFE 3-2-2
HFE308 Sensation and Perception 2tz x|zt 3-3-0
HFE309 Work Measurement Methods A= 9l HiH 3-3-0
in- _HIE OIEmO|A
HFE404 Brain Corg;;ﬁg; Interface LS| ,=..,...IIE:1II.}_(£1111|0|_ 3-3:0
HFE405 Safety Engineering orxZ st 3-3-0
HFE406 Affective Engineering M2 st 3-3-0
HFE407 Research Practicum in Human | o|7tzst o1 Al 3-3-0
Factors
Elective HFE410 Special Topics in HFE | eIztEst £8 | 3-3-0
HFE420 Special Topics in HFE Il o17ZtZst EE || 3-3-0
11D304 Interactive Technology SIFHHIE|IH 7|& 3-2-2
11D232 3D CAD 3D CAD 3-2-2
1ID201 :Design Elements and Principles: LC|X}21Q A2} &i2| 3-2-2
11D206 Design Visualization C|X}2l A|Z+s} 3-2-2
MGT363 Operations Research H2HHst 3-3-0
HSE207 Engineering Mechanics 35tASk 3-3-0
HSE307 Manufact;rig?miéstitgrr? Design g*ﬂﬁlgj!ﬁgl al 392
HSE403 Project Lab DZHE & 3-3-0

X 1st track students must take the three core requirement courses and select at least four courses from the selective
requirement courses.
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» Recommended Course Tracks (HFE)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credif) Total
1st  2nd 1st | 2nd 1st  2nd
HFE202 SDC301
Human Factors Introduction to HFE401
3-3-0 Engineering Systems : 330 322
Fundamentals Design (Design Capstone Design
(Design Project 1) project 3)
11D202
. Product Design 3202 HFE301 3.30
Required | Fundamentals Experimental Design
(Design project 2)
HSE201 HFE306
Computational Tools 330 Usability Engineerin 330
for Engineers Yy Eng 9
HFE205
3-3-0 HFE?f(’_Z ] 3-3-0
Physical Ergonomics Cognitive Ergonomics
Total 3 9 6 6 3 27
Ib201 HFE303 HFE404
Design Elements 3-2-2 Color Science & 3-3-0 Brain-Computer 3-3-0
and Principles Engineering Interface Design
11D206 HFE304 HFE410
. ) - 3-2-2 . ) 3-2-2 Special Topics in 3-3-0
Design Visualization High Touch Design HEE |
11D232
3-2- HFE§05 . 3.0 HFE405 . - 3-3-0
3D CAD Physical Computing Safety Engineering
HSE207 HFE308 HFE406
Engineering 330 Sensation and 330 | Affective 3-3-0
Mechanics i i i
Elective Perception Engineering
HFE309 HFE407
Work Measurement 330 | Research Practicum 3-3-0
Methods in Human Factors
MGT363 HFE“TZO o
Opsrations Ressarch 330 | Special Topics in 3-3-0
perations Researc HFE Il
HSE307
Manufacturing System 322 HSF403 3-3-0
Design & Simulation Project Lab
11D304
Interactive 322
Technology
Total 9 3 9 15 6 15 57
Sum 12 12 15 21 9 15 84
Total

1) Selective requirements for the 1st track students :
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. . . Cred.- Remark
Course is | Course No. Course Title Course Title(Kor.) Lect-Exp. (Prerequisite)
Human Factors Fundamentals AZLZSIHE
HFE202 (Design Project 1) (CIXIQ =2 HE 1) 3-3-0
Product Design Fundamentals HELC|XIQI7|=
11D202 (Design Project 2) (CIXIQl TEME 2) 3-2-2 HFE202
Introduction to Engineering 2t ALAE
35 C|Xtol =2
SDC301 Systems Design e AI_:’_ |xhel 7H= 3-3-0 11D202
) . (CIXtel T2 HE 3)
(Design Project 3)
Required HSE201 Computatiopal Tools for T | 3.3:0
Engineers
HSE207 Engineering Mechanics S5t st 3-3-0
HFE301 Experimental Design AlS 7| &l 3-3-0
SDC201 Engineering Drgwmg and IAME L A 3.9.2
Analysis
HFE401 Capstone Design HAE C|X}QI 3-2-2
HSE403 Project Lab TZ2HME 3-3-0
11D221 Design History & Contexts C|X}Ql At} oHzt 3-3-0
SDC302 Circuit Theory & Lab Z20|2 2 AL 3-2-2
Manufacturing System Design MALA|AEIM A Sl
HSE307 & Simulation AlZ8[0|M 3-2-2
HSE308 System Control AAH A 3-3-0
HSE402 3D Printing 3D =ZZIE 3-3-0
SDC401 Control & Instrumentation MO A=SE 3-3-0
SDC402 Applied Robotics SE283st 3-3-0
HFE304 High Touch Design StO|E{ x| C|X}el 3-2-2
HFE303 Color Science & Engineering M x{a}sto Z2st 3-3-0
HFE305 Physical Computing o x|z HA&E 3-2-2
. 1ID232 3D CAD 3D CAD 3-2-2
Elective
MEN370 : Dynamic Systems and Control A|AEIHO 3-3-0
MEN461 Introduction to Robotics Z2EZst 3-3-0
MEN230 Solid Mechanics | IR S| 3-3-0
MEN270 Dynamics S48t 3-3-0
MEN350 ManufacturlngLaFt’)rocesses and JATZE 2 AL 3.9 MEN230
EE311 Signals and Systems MS gl AJAEH! 3-3-0
_ EE201
iai Ed AEIAIS] -1- ’
EE320 Digital System Lab C|X|EA|AEIAS 3-1-4 CSE201
EE313 Introduction to Control XESHO &2 3-3-0 EE311
SDC410 Special Topics in SDC | SDC EE | 3-3-0
SDC420 Special Topics in SDC Il SDC E&Z 1 3-3-0
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» Recommended Course Tracks (SDC)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st | 2nd 1st = 2nd 1st | 2nd
HFE202 iﬁggggtion to
Human Factors 330 Engineering Systems | 330 HFE401 ) 322
Fundamentals . . Capstone Design
(Design project 1) Design (Design
an pro) project 3)
SDC201
Engineering Drawing 322 HFE391 . 330 HSI.E403 330
’ Experimental Design Project Lab
and Analysis
Required D202 .
Product Design
322
Fundamentals
(Design project 2)
HSE201
Computational Tools 330
for Engineers
HSE207
Engineering 330
Mechanics
Total 6 9 6 0 3 3 2
11D221
: ) SDC302 HSE402
Design History & 330 Circuit Theory & Lab 222 3D Printing 330
Contexts
HFE303
Color Science & 330 SDC. 402 ’ 330
. ) Applied Robotics
Engineering
SDC 401
H.FE304 . 322 Control & 330
High Touch Design .
Instrumentation
Elective HFE305 SDCIIHO o
Physical Computing 322 Special Topics in 330
SDC |
rﬂiﬁjfglturin SDC420
9 322 | Special Topics in 330
System Design &
: ' SDC |l
Simulation
HSE308
System Control 330
Total 3 0 12 6 9 6 36
Sum
Total 9 9 18 6 12 9 63

1) Selective requirements for the 1st track students :
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4. History of

Acad. Yr.

School of Design and Human Engineering

Courses Change of 2015—-2016

2015

HSE202 Introduction to Human
Factors Engineering

2016

HFE202 Human Factors Fundamentals
(Design Project 1)

1ID202 Product Design Fundamentals

1ID202 Product Design Fundamentals
(Design Project 2)

HSE203 Introduction to Engineering
Systems Design

SDC301 Introduction to Engineering
Systems Design (Design Project 3)

1ID232 3D CAD & Prototyping

1ID232 3D CAD

1ID331 Design Knowledge and Skill

1ID231 Design Knowledge and Skill

HSE302 Engineering Drawings and
Analysis

SDC201 Engineering Drawings and
Analysis

HSE204 Basic Circuit Theory and Lab

SDC302 Basic Circuit Theory and Lab

HSE205 Physical Ergonomics

HFE205 Physical Ergonomics

HSE301 Experimental Design

HFE301 Experimental Design

HSE206 Cognitive Ergonomics

HFE302 Cognitive Ergonomics

HSE303 Color Science & Engineering

HFE303 Color Science & Engineering

HSE304 High Touch Design

HFE304 High Touch Design

HSE305 Physical Computing

HFE305 Physical Computing

HSE306 Usability Engineering

HFE306 Usability Engineering

HSE402 Engineering Design Methods

HSE402 3D Printing

Industrial
Design

HSE404 Brain-Computer Interface
Design

HFE404 Brain-Computer Interface Design

HSE406 Affective Engineering

HFE406 Affective Engineering

1ID324 Prototyping for Design
(New)

MGT361 Technology Management
(New)

MGT474 Social Entrepreneurship
(New)

1ID205 Design Internalization
(Closed)

HSE207 Engineering Mechanics
(Closed)

HSE307 Manufacturing System Design
& Simulation
(Closed)

HSE308 System Control
(Closed)

HSE309 Work Measurement Methods
(Closed)

HSE405 Safety Engineering
(Closed)
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Acad. Yr. 2015 2016
HSE407 Research Practicum in
Human Factors
(Closed)
HSE410 Special Topics in HSE |
(Closed)
HSE420 Special Topics in HSE Il
(Closed)
HSE202 Introduction to Human HFE202 Human Factors Fundamentals
Factors Engineering (Design Project 1)
1ID202 Product Design Fundamentals IID292 Prod_uct Design Fundamentals
(Design Project 2)
HSE203 Introduction to Engineering SDC301 Introduction to Engineering
Systems Design Systems Design (Design Project 3)
1ID232 3D CAD & Prototyping 1ID232 3D CAD
HSE301 Experimental Design HFE301 Experimental Design
HSE306 Usability Engineering HFE306 Usability Engineering
HSE206 Cognitive Ergonomics HFE302 Cognitive Ergonomics
HSE401 Capstone Design HFE401 Capstone Design
HSE303 Color Science & Engineering HFE303 Color Science & Engineering
HSE304 High Touch Design HFE304 High Touch Design
Human HSE305 Physical Computing HFE305 Physical Computing
£ Factors HSE309 Work Measurement Methods HFE309 Work Measurement Methods
ngineering :
HSE.4O4 Brain-Computer Interface HFE404 Brain-Computer Interface Design
Design
HSE405 Safety Engineering HFE405 Safety Engineering
HSE406 Affective Engineering HFE406 Affective Engineering
HSE407 Research Practicum in HFE407 Research Practicum in Human
Human Factors Factors
HSE410 Special Topics in HSE | HFE410 Special Topics in HFE |
HSE420 Special Topics in HSE Il HFE420 Special Topics in HFE II
HSE207 Engineering Mechanics HSE207 Engineering Mechanics
(71228 (Bt
HSE403 Project Lab. HSE403 Project Lab.
(1-1-0) (3-3-0)
HFE308 Sensation and Perception
(New)
HSE202 Introduction to Human HFE202 Human Factors Fundamentals
Factors Engineering (Design Project 1)
System
Desi .
esign and D202 Product Design Fundamentals IID292 Prod}Jct Design Fundamentals
Control (Design Project 2)
Engineering

HSE203 Introduction to Engineering
Systems Design
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Acad. Yr.

School of Design and Human Engineering

2015
1ID232 3D CAD & Prototyping

2016
1ID232 3D CAD

HSE207 Engineering Mechanics
(7128t

HSE207 Engineering Mechanics

(Zatersh)

HSE301 Experimental Design

HFE301 Experimental Design

HSE302 Engineering Drawings and
Analysis

SDC201 Engineering Drawings and
Analysis

HSE401 Capstone Design

HFE401 Capstone Design

HSE403 Project Lab

HSE403 Project Lab

HSE204 Basic Circuit Theory and Lab

SDC302 Basic Circuit Theory and Lab

HSE402 Engineering Design Methods

HSE402 3D Printing

HSE304 High Touch Design

HFE304 High Touch Design

HSE303 Color Science & Engineering

HFE303 Color Science & Engineering

HSE305 Physical Computing

HFE305 Physical Computing

SDC401 Control & Instrumentation
(New)

SDC402 Applied Robotics
(New)

1ID232 3D CAD
(New)

MEN370 Dynamic Systems and Control
(New)

MEN461 Introduction to Robotics
(New)

MEN230 Solid Mechanics |
(New)

MEN270 Dynamics
(New)

MEN350 Manufacturing Processes and
Lab
(New)

EE311 Signals and Systems
(New)

EE320 Digital System Lab
(New)

EE313 Introduction to Control
(New)

SDC410 Special Topics in SDC |
(New)
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5. Course Descriptions

1) Industrial Design (ID)

This course surveys human factors engineering emphasizing the systems approach to workplace and
machine design. It includes a discussion of basic human factors research and design methods, visual
processes and design methods, selection of statistical techniques for application to human factors
data, visual and auditory processes, display and control design, and effects of environmental
stressors on humans.

This is an introductory course in product design. Students will develop a greater understanding of and
appreciation for 3D form and design aesthetic both through lectures and discussion of key concepts
and their application in a series of design tasks and short projects. Through a final project to design
a low-tech 3D product, students learn skills ranging from solving observed design problems to
constructing prototypes and mockups to communicate design intent.

This course introduces entry-level students to the basic concepts and methods of engineering
systems design. Real-world engineering problems will be provided to give the students the basic
understanding of how the engieering design process works.

This course is a basic design course which aims to cultivate creative presentation techniques. Basic
elements and principles of 2D and 3D design are taught through lectures and studio practice. This
will then provide students with a more developed understanding of the relationship between visual
and functional elements of design. The course will also cover the principle of esthetic harmony.

This course studies the history of industrial design and its contexts within our contemporary society.
The contents of the course will include, but not be limited to the history and context of design as it
relates to the social, cultural, economic, political, technical and the aesthetic. Design history and
contexts has as its object of study all designed objects including those of Architecture, fashion, crafts,
interiors, textiles, graphic design, industrial design and product design. Visual literacy, research and
writing skills, and critical analyses are some of the skills covered in this course. Students will be
provided with a systematic understanding of how industrial design operates in various geographical
and historical contexts. The course will help students develop the intellectual rigor necessary to
become the next generation of art and design leaders. Through the use of multidisciplinary
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approaches, students learn how to imaginatively frame questions and consider problems from multiple
perspectives.

This course deals with the Virtual Product Design Process using 3D Computer Aided Design
methods. Students learn various virtual methods related to product design from transforming sketches
on paper into 3D solid data, elaborated modeling, design engineering and visualization, to workable
prototyping methods using NC or RP technologies. During the course students will conduct a small
project using a virtual product design process.

This course is a practical instruction in product design focusing on product innovation, production
processes and techniques, characteristics of materials, and some of the key concepts and principles
that underpin product design practice. The course aims to develop students' capacity to design
products according to the system of mass production through practising the creation of product
concepts and the improvement of current designs.

This course focuses on selecting and applying methods, techniques and tools for simulating
user-product interaction and assessing usability and user experience. Special attention is given to
methods and techniques of observational research. In this project students start by analysing an
existing product in a user study. The conclusions from this study are used to redesign the product
and optimise usability and user experience. Then an interactive prototype of the design proposal has
to be built and finally the design proposal is put to the test in a second user study.

This course is designed with a focus on market research related to product design such as product
life cycle, classification of markets, and the consumer's motivation to purchase. This course cultivates
students' ability to satisfy consumer needs through survey methods, gathering statistics, cultural
anthropological approaching and design based scenarios.

This course involves conducting the first stage of a substantial product development process. During
the course students are required to identify an area of study, conduct interdisciplinary research and
conceive and propose a novel idea or design concept for this space. Final outcomes will include a
report and presentation describing the problem area, research conducted and final design concepts.

This course uses, as a starting point, work undertaken during Creative Design | (IID401). During the
course students continue to develop and refine their ideas through the application of knowledge and
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skills acquired during their undergraduate degree. The scope of final outcomes may include, but not
be limited to, the fabrication of functional prototypes; patent applications; designs and reports. Finally,
students will present their work as prototypes, visual representations, posters and any other relevant
medium at a terminal degree exhibition open to industry and the public.

This course focuses on the core design ability of sketching and visualization to foster both pragmatic
skills as well as an understanding of the role and use of sketching as a tool for design thinking and
communication. The course will provide students with improved sketching abilities and a more holistic
approach to and understanding of sketching as a means to support design practice.

A comprehensive prototyping approach is critical to making informed design decisions and is a
strategic part of an industrial designer’'s toolkit. This course explains how models and prototypes of
various levels of fidelity are used to understand design problems, explore solutions, investigate human
interactions and communicate design intent to others. Students will learn effective prototyping skills,
methods and strategies using various workshop machines and digital technologies to realize and
communicate their design intentions.

This course introduces students to the area of physical computing - the use of sensors and actuators
to sense and respond to natural human actions and activities. This course is about creating systems
and products that bridge the gap between the physical and digital worlds by providing the knowledge,
skills, examples and experience to realize novel and compelling forms of physical-digital connection. It
takes the form of a studio course supplemented by a series of tutorials covering basic technical
material. Students will develop skills in conceiving, designing, prototyping and critiquing systems that
realize physical-digital interaction design.

The goal of this course is to help students to gain a deeper understanding of designing as a problem
solving activity in a specific context. The course offers Design Theory and Methodology as a
framework that integrates theoretical concepts from different fields, which all contribute to the process
and thus to the product. Lectures, discussions and assignments help the students to develop the
ability to think critically about the design process and thus to improve their own design processes.

The course aims to foster an understanding of the role and use of design prototyping as method for
design ideation, development and communication. To achieve this the course will cover prototyping
principles and strategies as related to design process, and appropriate skills, strategies and
approaches for the application of the prototyping method during industrial design.
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The objective of this course is to investigate the integrated concept of design products and their
systems. Emphasis is given to applying innovative and systematic approaches to complex design
problems. As a total design, it will focus on not only hardware but also software to create a holistic
design solution for product systems. The course will emphasize team work and collaborative learning
to solve theoretical and practical design issues.

This course addresses the fundamental principles of design theory and communication. Emphasis is
given to portfolio design and self promotion through the use of various media. The course also aims
to develop a greater understanding of the relationship between communication and design practice
within industry. From the oral presentation of design ideas to the use of visualization methods and
prototypes of various levels of detail and fidelity, students will develop their ability to effectively
communicate their design intentions to a variety of stake holders.

In these courses contemporary topics in various areas related to Industrial Design will be covered.
Topic selection will be made based upon special interests.

This course studies essential and practical computational tools and methods for engineers and
designers. Students will improve their understanding of computer programming and IT applications in
engineering design. Practical laboratories and projects with MATLAB and LabView will complement
the course.

This course not only provides the fundamental components of mechanical drawing, but also studies
mechanical kinematics, system analysis and parameter optimization via simulation tools. In this
course, students are expected to learn various computer simulation tools and their fundamentals for
the design and development of mechanical products. 'HSE207 Engineering Mechanics' is strongly
recommended as prerequisite for this course.

The aims of this course are to develop understanding of the principles and the fundamental concepts
of circuit analysis, and to extend the students’ability to apply system analysis to other branches of
engineering. This course integrates a number of concepts introduced in other courses in the
disciplines of physics and mathematics. Students will see how abstract theoretical ideas work in
practice. The course will focus on both hands-on experience and design practice.
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This course provides students with a working knowledge of key areas of physical ergonomics. These
include: the physiology of the human musculoskeletal system; work capacity; occupational
biomechanics; and digital human movement modeling. This knowledge will be applied to problems in
product and environment design.

The course describes procedures for designing, conducting and analyzing experiments efficiently and
effectively. It includes the fundamentals of research, experimental design alternatives, fitting and
testing statistical models, and data interpretation and presentation. Both design and statistical issues
will be discussed and computer software packages to implement the methods presented will be
illustrated extensively.

This course studies how products and systems can be improved by understanding human cognitive
characteristics and applying fundamental theories of psychology to design and engineering problems.

This course deals with the human vision, fundamentals of color science, and its applications. Human
visual system, psychophysics, CIE colorimetry, color appearance, and engineering issues related to
color imaging systems such as displays or camera will be taught. Student will conduct a project
related to the human visual perception and application system.

High Touch Design is a process that tries to develop a user friendly, compatible and aesthetic
product based upon human factors and psychophysiological knowledge. Variables in High Touch
design include combinatorial sets of design variables among (Human x Product x Task x Environment
x Culture). A hierarchical analysis of complex variables, matrix analysis of integrated variables,
structural analogy in creative design will be covered. The term project will be assigned to create a
non-existing product.

This course introduces students to the area of physical computing - the use of sensors and actuators
to sense and respond to natural human actions and activities. This course is about creating systems
and products that bridge the gap between the physical and digital worlds by providing the knowledge,
skills, examples and experience to realize novel and compelling forms of physical-digital connection. It
takes the form of a studio course supplemented by a series of tutorials covering basic technical
material. Students will develop skills in conceiving, designing, prototyping and critiquing systems that
realize physical-digital interaction design.

_96_



School of Design and Human Engineering

In the context of the design of interactive computer systems (e.g. Human-Computer Interaction), this
course deals with definition of usability, what metrics can be used to measure and quantify it and
what techniques and methods can be used to improve and achieve it. Course material will be
delivered by lecture and student assessment is via exams and a single full-semester class project.
Individual classes will also be devoted to supporting and critiquing project work.

This course aims to introduce to the additive manufacturing (AM) technology and its applications.
Students will examine various methods (i.g., Fused Deposition Method(FDM), Stereolithograpy(SLA),
Selective Laser Sintering (SLS)) of additive manufacturing technologies, and understand the basic AM
process from CAD models to the physical prototyping. In addition, contemporary issues in AM will be
introduced, and assignments with FDM and SLS machines will be conducted during the course.

This course introduces the fundamentals of Brain-Computer Interaction (BCI). Students will learn how
to sense, process and use signals captured from the brain to develop functional interfaces between
the human brain and external devices.

Translation of human affections into design features is the objective of Affective Engineering. This
course focuses upon the techniques and relevant theories of Affective Engineering. Exemplar products
and studies will be introduced to show that Affective Engineering plays a role in designing more
attractive products.

This course provides a strategic framework for managing technologies in businesses. As a basis, this
course focuses on how technologies, technological structures, and systems affect organizations and
the behaviors of their members. Then, this course aims to help students understand the complex
co-evolution of technological innovation and identify new opportunities, business ecosystems, and
decision-making execution within the business.

Social entrepreneurs combine the knowledge and skills used in traditional business, with a passionate
commitment to having a meaningful and sustainable social impact. Rather thanthe relentless and
selfish pursuit of personal enrichment through profit, social entrepreneurs apply their passion and skill
to enrich the lives of people who are poor, sick or disenfranchised. The best social entrepreneurs find
creative ways to help the disadvantaged help themselves, by building innovative and sustainable new
-social enterprises that can be scaled to achieve significant social change.
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2) Human Factors Engineering (HFE)

This course surveys human factors engineering emphasizing the systems approach to workplace and
machine design. It includes a discussion of basic human factors research and design methods, visual
processes and design methods, selection of statistical techniques for application to human factors
data, visual and auditory processes, display and control design, and effects of environmental
stressors on humans.

This is an introductory course in product design. Students will develop a greater understanding of and
appreciation for 3D form and design aesthetic both through lectures and discussion of key concepts
and their application in a series of design tasks and short projects. Through a final project to design
a low-tech 3D product, students learn skills ranging from solving observed design problems to
constructing prototypes and mockups to communicate design intent.

This course introduces entry-level students to the basic concepts and methods of engineering
systems design. Real-world engineering problems will be provided to give the students the basic
understanding of how the engieering design process works.

This course studies essential and practical computational tools and methods for engineers and
designers. Students will improve their understanding of computer programming and IT applications in
engineering design. Practical laboratories and projects with MATLAB and LabView will complement
the course.

This course provides students with a working knowledge of key areas of physical ergonomics. These
include: the physiology of the human musculoskeletal system; work capacity; occupational
biomechanics; and digital human movement modeling. This knowledge will be applied to problems in
product and environment design.

The course describes procedures for designing, conducting and analyzing experiments efficiently and
effectively. It includes the fundamentals of research, experimental design alternatives, fitting and
testing statistical models, and data interpretation and presentation. Both design and statistical issues
will be discussed and computer software packages to implement the methods presented will be
illustrated extensively.
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In the context of the design of interactive computer systems (e.g. Human-Computer Interaction), this
course deals with definition of usability, what metrics can be used to measure and quantify it and
what techniques and methods can be used to improve and achieve it. Course material will be
delivered by lecture and student assessment is via exams and a single full-semester class project.
Individual classes will also be devoted to supporting and critiquing project work.

This course studies how products and systems can be improved by understanding human cognitive
characteristics and applying fundamental theories of psychology to design and engineering problems.

Capstone design applies the engineering sciences to the design of a system, component or process.
Students work in teams to design and develop functional prototypes (hardware, software), computer
simulations, or professional engineering reports with real applications. At the end of the semester,
students showcase their efforts at the school exhibition.

This course deals with the human vision, fundamentals of color science, and its applications. Human
visual system, psychophysics, CIE colorimetry, color appearance, and engineering issues related to
color imaging systems such as displays or camera will be taught. Student will conduct a project
related to the human visual perception and application system.

High Touch Design is a process that tries to develop a user friendly, compatible and aesthetic
product based upon human factors and psychophysiological knowledge. Variables in High Touch
design include combinatorial sets of design variables among (Human x Product x Task x Environment
x Culture). A hierarchical analysis of complex variables, matrix analysis of integrated variables,
structural analogy in creative design will be covered. The term project will be assigned to create a
non-existing product.

This course introduces students to the area of physical computing - the use of sensors and actuators
to sense and respond to natural human actions and activities. This course is about creating systems
and products that bridge the gap between the physical and digital worlds by providing the knowledge,
skills, examples and experience to realize novel and compelling forms of physical-digital connection. It
takes the form of a studio course supplemented by a series of tutorials covering basic technical
material. Students will develop skills in conceiving, designing, prototyping and critiquing systems that
realize physical-digital interaction design.
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This course provides an overview of contemporary theory and research in perception, including
related computational and biological issues. We learn how animals (mainly human) acquire, process
and utilize information about objects and events in the environment, covering vision, audition, taste,
smell, touch, and multi-sensory integration.

This course aims to introduce methods for assessing and improving human performance and
manufacturing productivity. Topics studied include basic industrial engineering tools, work
measurement procedures, data acquisition, analysis and applications, performance evaluation and
appraisal, and learning curve etc.

This course introduces the fundamentals of Brain-Computer Interaction (BCI). Students will learn how
to sense, process and use signals captured from the brain to develop functional interfaces between
the human brain and external devices.

This course provides students with a general understanding of occupational and systems safety.
Students will learn how to apply system safety methodologies to workplace design evaluation,
accident analysis and consumer product design, as well as gain an understanding of human error
analysis, accident potential recognition, occupational safety and health legislation, and safety
considerations in consumer product design.

Translation of human affections into design features is the objective of Affective Engineering. This
course focuses upon the techniques and relevant theories of Affective Engineering. Exemplar products
and studies will be introduced to show that Affective Engineering plays a role in designing more
attractive products.

This course deals with special topics in ACE (Affect, Cognition, and/or Ergonomics). The instructor
will introduce basics, advances, and recent activities in ACE-related research areas. Students will
present and criticize journal papers from these areas. For the team-based project, each team will
define their research topic, design experiments, run pilot/main experiments, and write a professional
research report.

In these courses contemporary topics in various areas related to Human and Systems Engineering
will be covered. Topic selection will be made based upon special interests.
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This course introduces students to the area of physical computing - the use of sensors and actuators
to sense and respond to natural human actions and activities. This course is about creating systems
and products that bridge the gap between the physical and digital worlds by providing the knowledge,
skills, examples and experience to realize novel and compelling forms of physical-digital connection. It
takes the form of a studio course supplemented by a series of tutorials covering basic technical
material. Students will develop skills in conceiving, designing, prototyping and critiquing systems that
realize physical-digital interaction design.

This course deals with the Virtual Product Design Process using 3D Computer Aided Design
methods. Students learn various virtual methods related to product design from transforming sketches
on paper into 3D solid data, elaborated modeling, design engineering and visualization, to workable
prototyping methods using NC or RP technologies. During the course students will conduct a small
project using a virtual product design process.

This course is a basic design course which aims to cultivate creative presentation techniques. Basic
elements and principles of 2D and 3D design are taught through lectures and studio practice. This
will then provide students with a more developed understanding of the relationship between visual
and functional elements of design. The course will also cover the principle of esthetic harmony.

This course focuses on the core design ability of sketching and visualization to foster both pragmatic
skills as well as an understanding of the role and use of sketching as a tool for design thinking and
communication. The course will provide students with improved sketching abilities and a more holistic
approach to and understanding of sketching as a means to support design practice.

This course is an introduction to the key aspects of operations research methodology. Students will
model and solve a variety of problems using deterministic and stochastic operations research
techniques. Topics include basic theory, modeling, the use of computer tools, and interpreting results.

This course studies the essential and fundamental concepts of engineering mechanics, including
statics, dynamics, and vibration. In this course, students are expected to understand basic knowledge
of system physics in order to analyze and model mechanical systems.

This course studies manufacturing system configuration, process flow design and their evaluation. The
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student will learn the basic concepts and methods of simulation techniques to design and evaluate
manufacturing systems in which all workcells, including robots, material handling systems and other
auxiliary equipment are functioning to maximum efficiency and productivity.

Students and strategic partners from industry will work in project teams and undertake innovative
technology development or product design projects involving product specification, conceptual design,
detailed design and prototype-making/testing. The teams must aim to disseminate completed project
outcomes to industry. The progress of each project will be reviewed based on formal presentations

3) System Design and Control Engineering (SDC)

This course surveys human factors engineering emphasizing the systems approach to workplace and
machine design. It includes a discussion of basic human factors research and design methods, visual
processes and design methods, selection of statistical techniques for application to human factors
data, visual and auditory processes, display and control design, and effects of environmental
stressors on humans.

This is an introductory course in product design. Students will develop a greater understanding of and
appreciation for 3D form and design aesthetic both through lectures and discussion of key concepts
and their application in a series of design tasks and short projects. Through a final project to design
a low-tech 3D product, students learn skills ranging from solving observed design problems to
constructing prototypes and mockups to communicate design intent.

This course introduces entry-level students to the basic concepts and methods of engineering
systems design. Real-world engineering problems will be provided to give the students the basic
understanding of how the engieering design process works.

This course studies essential and practical computational tools and methods for engineers and
designers. Students will improve their understanding of computer programming and IT applications in
engineering design. Practical laboratories and projects with MATLAB and LabView will complement
the course.

This course studies the essential and fundamental concepts of engineering mechanics, including
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statics, dynamics, and vibration. In this course, students are expected to understand basic knowledge
of system physics in order to analyze and model mechanical systems.

The course describes procedures for designing, conducting and analyzing experiments efficiently and
effectively. It includes the fundamentals of research, experimental design alternatives, fitting and
testing statistical models, and data interpretation and presentation. Both design and statistical issues
will be discussed and computer software packages to implement the methods presented will be
illustrated extensively.

This course not only provides the fundamental components of mechanical drawing, but also studies
mechanical kinematics, system analysis and parameter optimization via simulation tools. In this
course, students are expected to learn various computer simulation tools and their fundamentals for
the design and development of mechanical products. 'HSE207 Engineering Mechanics' is strongly
recommended as prerequisite for this course.

Capstone design applies the engineering sciences to the design of a system, component or process.
Students work in teams to design and develop functional prototypes (hardware, software), computer
simulations, or professional engineering reports with real applications. At the end of the semester,
students showcase their efforts at the school exhibition.

Students and strategic partners from industry will work in project teams and undertake innovative
technology development or product design projects involving product specification, conceptual design,
detailed design and prototype-making/testing. The teams must aim to disseminate completed project
outcomes to industry. The progress of each project will be reviewed based on formal presentations

This course studies the history of industrial design and its contexts within our contemporary society.
The contents of the course will include, but not be limited to the history and context of design as it
relates to the social, cultural, economic, political, technical and the aesthetic. Design history and
contexts has as its object of study all designed objects including those of Architecture, fashion, crafts,
interiors, textiles, graphic design, industrial design and product design. Visual literacy, research and
writing skills, and critical analyses are some of the skills covered in this course. Students will be
provided with a systematic understanding of how industrial design operates in various geographical and
historical contexts. The course will help students develop the intellectual rigor necessary to become the
next generation of art and design leaders. Through the use of multidisciplinary approaches, students
learn how to imaginatively frame questions and consider problems from multiple perspectives.
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The aims of this course are to develop understanding of the principles and the fundamental concepts
of circuit analysis, and to extend the students’ability to apply system analysis to other branches of
engineering. This course integrates a number of concepts introduced in other courses in the
disciplines of physics and mathematics. Students will see how abstract theoretical ideas work in
practice. The course will focus on both hands-on experience and design practice.

This course studies manufacturing system configuration, process flow design and their evaluation. The
student will learn the basic concepts and methods of simulation techniques to design and evaluate
manufacturing systems in which all workcells, including robots, material handling systems and other
auxiliary equipment are functioning to maximum efficiency and productivity.

This course aims to introduce students to the fundamental principles of system modeling and its
control. Students will study how to model the dynamics of mechanicals, electrical and hybrid systems.
The topics include control system modeling, time response and frequency response analysis, classic
control theory, and state space representation. Projects with MATLAB and LabView will be conducted
during the course. Engineering Mechanics | and Basic Circuit Theory & Lab are recommended
prerequisites for this course.

This course aims to introduce to the additive manufacturing (AM) technology and its applications.
Students will examine various methods (i.g., Fused Deposition Method(FDM), Stereolithograpy(SLA),
Selective Laser Sintering (SLS)) of additive manufacturing technologies, and understand the basic AM
process from CAD models to the physical prototyping. In addition, contemporary issues in AM will be
introduced, and assignments with FDM and SLS machines will be conducted during the course.

This course covers the basic control, instrumentation, and electrical systems. The course starts with
an overall view of basic theories of signal processing and control. Based on such knowledge, various
sensors and actuators with a microcontroller will be introduced and used for lab experiments.
MATLAB and Arduino will be intensively used for hands-on activities and class projects.

This introduction to the basic modeling, design, planning, and control of robot systems provides a
solid foundation for the principles behind robot design. Students will learn the basic methodologies
and tools in robotics research and applications to move forward and experiment further in the robotics
field.
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High Touch Design is a process that tries to develop a user friendly, compatible and aesthetic
product based upon human factors and psychophysiological knowledge. Variables in High Touch
design include combinatorial sets of design variables among (Human x Product x Task x Environment
x Culture). A hierarchical analysis of complex variables, matrix analysis of integrated variables,
structural analogy in creative design will be covered. The term project will be assigned to create a
non-existing product.

This course deals with the human vision, fundamentals of color science, and its applications. Human
visual system, psychophysics, CIE colorimetry, color appearance, and engineering issues related to
color imaging systems such as displays or camera will be taught. Student will conduct a project
related to the human visual perception and application system

This course introduces students to the area of physical computing - the use of sensors and actuators
to sense and respond to natural human actions and activities. This course is about creating systems
and products that bridge the gap between the physical and digital worlds by providing the knowledge,
skills, examples and experience to realize novel and compelling forms of physical-digital connection. It
takes the form of a studio course supplemented by a series of tutorials covering basic technical
material. Students will develop skills in conceiving, designing, prototyping and critiquing systems that
realize physical-digital interaction design

This course deals with the Virtual Product Design Process using 3D Computer Aided Design
methods. Students learn various virtual methods related to product design from transforming sketches
on paper into 3D solid data, elaborated modeling, design engineering and visualization, to workable
prototyping methods using NC or RP technologies. During the course students will conduct a small
project using a virtual product design process.

Automatic control has played a vital role in various engineering and technological fields. It is not only
important in space vehicles, missile guidance systems, aircraft autopiloting, and robots, but also in
modern manufacturing and industrial processes. This course covers dynamic modeling and response
of systems with mechanical, hydraulic, thermal and electrical elements, linear feedback control
systems design, and analysis in time and frequency domains. Students learn basic mathematical and
computational tools for modeling and analysis of dynamic systems. They are also trained to identify,
model, analyze, design, and simulate dynamic systems in various engineering disciplines using a
unified approach.
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Robot definition, history, and its components/Open and closed loop Kinematics and inverse
kinematics/Jacobian and Inverse Jacobian/Dynamics/Actuators, sensors, vision, voice recognition/Robot
Controls/Robot Projects

In this course, students perform an in-depth study on the concept of stress-strain analysis, based on
statics (force and moment) and mechanics of deformable bodies. Students learn to analyze the force
and moment applied on the cross-section of a beam subjected to tension, compression, bending, and
torsion. Methods to determine stress-strain distribution and deflection of beams are presented. Energy
methods based on the equilibrium between strain energy and external work, alternative to
force-moment equilibrium, are also introduced.

This course introduces various dynamics systems. For dynamics analysis, principles and applications
of Newton's law, work-energy methods, and impulse-momentum methods will be covered in this
course.

The course introduces engineering materials used in industry from the perspectives of composition,
microstructures, properties, and heat treatment. It provides an extensive knowledge of various
manufacturing processes, develops basic mathematical descriptions for selected processes, and helps
students apply these concepts to process selection and planning. Manufacturing processes ranging
from traditional (casting, machining, forging, powder metallurgy, injection molding, welding) to
nontraditional/cutting-edge  (electrodischarge machining, rapid prototyping, microfabrication) are
introduced. From the manufacturing standpoint, the students learn the advantages and limitations of
various processes in terms of quality, cost, and productivity. The lab component of this course allows
the students to design and manufacture mechanical components hands-on.

This course introduces time-domain frequency domain response using Fourier series, Fourier
transform, Laplace transform, discrete Fourier series and transform, sampling, z-transform, relationship
between time and frequency descriptions of discrete and continuous signal and linear time invariant
systems.

This experiment course related to basic circuit theory and digital systems is focused on both
hands-on experience and design practice with the following experiments: 1. Utilization of experimental
equipments such as oscilloscope, power supply, and function generator, 2. Basic electric circuit theory
with R, L, and C circuit networks, 3. Various digital circuit and systems, 4. Design specific digital
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system for given functionality as a term project.

This course introduces fundamentals of linear systems control: mathematical modeling, analysis, and
design of systems, transfer function, root locus, bode diagram, nyquist method, and state space
method.

In these courses contemporary topics in various areas related to system design and control
engineering will be covered. Topic selection will be made based upon special interests.
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1. School Introduction

The School of Materials Science and Engineering is an interdisciplinary field which emphasizes the
study of processing-structure-property relations in materials. In order to develop new materials and
find their applications, it is important to understand the fundamental relationship between the
structure, processing and properties. The School of Materials Science and Engineering covers
conventional materials to most advanced materials including nano materials and beyond.

2. Undergraduate Programs

1) Advanced Materials Science (AMS)

Students in Advanced Materials Science(AMS) track will learn how the structure is controlled during
the manufacturing process by various chemical, thermal, mechanical, electrical and other treatments.
AMS ftrack is directed towards understanding of various materials such as metals, ceramics,
semiconductors, polymers and hybrid materials at both macroscopic and microscopic scale. Advanced
materials in this area include structural materials covering cars, aerospace and ships, electronic
materials covering semiconductors and displays, and energy materials covering solar cells, fuel cells,
batteries and supercapacitors. We expect the students to play a key role in a wide range of modern
science, technologies and industrial fields based on the knowledge of materials science and
engineering.

2) Nano Materials Engineering (NME)

Students in Nano Materials Engineering (NME) track will learn the basic knowledges of nano
materials science and engineering. NME track is directed towards understanding of various nano
materials, nano structures and its applications mostly in the nano regime. Nano materials design and
synthesis, nano processing and nano devices fabrications are in the scope of this specialized track.
We envision that the students will pioneer realization of nano materials in modern nano science and
technologies based on the knowledge of nano materials.
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Credit(minimum)

Track Required/Elective Interdisciplinary Major
1% Track 2™ Track
Required 21 9
Advanced Materials Science
Elective 33 9
Required 21 9
Nano Materials Engineering
Elective 33 9

» Required Mathematics Course for Each Track

School Track Course No. Math e?ne;t?é;e?:ou rse Semester
Advanced Materials MTH203 Applied Linear Algebra 2-1
School of Materials Science MTH201 Differential Equations 2-2
Science and : :
Engineering Nano Materials MTH203 Applied Linear Algebra 2-1
Engineering MTH201 Differential Equations 2-2

% Complete based on 1TR

% Engineering field students who entered in 2009 should take 'Calculus (or 1), Applied Linear Algebra, Differential Equations,
Statistics' 12 credits.

» Required IT Courses (For student who entered 2009~2012 and majores track before 2014)

School Programming Practical IT Designated course by the school
| | Track Course No. Title
School of ‘ ; : . . ; 1 :
Materials Science Engineering Engineering Introduction to

and Engineering = "rogramming | Programming Il MSE  AMS390  Computational
5 5 ‘Materials Science

X Complete based on IT
P Identical Courses (SLFAIDZE X|H)

AMS202
AMS203

NME202 (Introduction to Materials Science and Engineering, {2 2t £)
NME203 (Thermodynamics of Materials, X2 Z st
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3. Curriculum

Cred.-

Course is:Course No. Course Title Course Title(Kor.) Lect -Exp. Prerequisite
Introduction to Materials Science - NME2024=Zt A
asStIH=2 -3
AMS202 and Engineering M=E=HE 3-3-0 22425
A THAY
AMS203 Thermodynamics of Materials M=z HASH 3-3-0 NME%O}?Q;° <
ToEO'I
Required . AMS210 Defects in Crystals a2™yst= 3-3-0
. _ AME202 or
ZAXSIHI =2 -3
AMS230 Introduction to Crystallography ZAHSH 2 3-3-0 NME202
AMS390 Introductlon. to Computatlonal A2 HEHH 2 3-3:0
Materials Science
AMS312 Phase Transformations in Materials M AHHEY 3-3-0
AMS350  Solid State Physics of Materials | Ma o2 | 330  AME202 or
1TRR NME202
2TRE  AmMs400 Materials Lab1 M2 AE 3-1-4
. . . AME202 or
o M= -3
NME313 | Mechanical Behavior of Materials MEL7|AHHS 3-3-0 NME202
AMS311 Introduction to Metallic Materials SEMMBIHE 3-3-0
AMS351 Thin Film Technology grot a2 st 3-3-0
AMS352 | Solid State Physics of Materials Il Mz oA=2 3-3-0
. . _ AMS202 or
I H st -3-
AMS353 Surface Science of Materials =2 FHast 3-3-0 NME202
AMS360 Bio-inspired Materials Science H}O| 2 A X a} St 3-3-0
AMS401 | Transmission Electron Microscopy MXI&io|4gst 3-3-0
AMS402 Materials Lab2 Mz aE2 3-1-4
Elective Principles of Corrosion Engineering b AL HFAL a
AMS410 and Prevention Mz S48 3-3-0
AMS411 Extreme Environment Materials 2statAAXY 3-3-0
AMS431 Magnetic Properties of Materials M=Zo X771 ME 3-3-0
AMS432 Piezoelectric Materials UM = 3-3-0
AMS433 Introduction to Ceramics Mietel S48 3-3-0
Special Topics A =
|_4_ IsStEZ2 -3
AMS497 in Advanced Materials Science | AT RESE | 3-3-0
AMS498 Special Topics AATIDISES | 3-3-0

in Advanced Materials Science ||
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Course No. Course Title Course Title(Kor.) Le(c;::.e:g;p. Prerequisite
NME251 Introduction to Nanomaterials LI X272 3-3-0
NME270 : Introduction to Polymer Materials IEXIMZ 2 3-3-0
NME315 Physical Metallurgy 22248 3-3-0 NME313
NME330 Nano-Electroceramics Lt XA 2 A 3-3-0
NME350 Modern Physics of Materials WEEI = 3-3-0
NME353 Physic;leairt\:)r:islzt%icr:;;\:liit:rials : Xﬂi?%aéiﬂi! 3-3:0
NME354 Introduction to Semiconductor HIE & 72 3-3-0
NME355 Introductlﬂatgrigino-energy bz off 4 X| A2 3.3:0
NME356 Intoduction to Nanophotonics LI-ZELA JIE2 3-3-0
NME371 : Introduction to Flexible Electronics SATKIAXL 2 3-3-0
NME372 Polymer Physics I8xt 22 3-3-0
NME401 Nano Materials Lab1 Lt 2 A& 3-1-4
NME402 Nano Materials Lab2 Lt X2 A E2 3-1-4
NME452 Nano Semiconducting Materials Lt B R A X} 3-3-0
NME454 Nano-Materials Reliability LI A XM 2| M 3-3-0
NME455 Display Engineering CIAZ 20| Z2& 3-3-0
NME471 Polymer Composites IE2x Esx= 3-3-0
MEN230 Solid Mechanics | IR st 3-3-0
MEN301 Numerical Analysis 2= X|SHAd 3-3-0
MEN431 Introduction to Plastic Deformation AMSHE2 3-3-0
EE231 Electromagnetics | MXp7|8t | 3-3-0
PHY301 Quantum Mechanics | eFXIE 2| st | 3-3-0 2:\;1%12
ENE312 Electrochemistry H7|3tst 3-3-0
CHM211 Organic Chemistry | 27|58t | 3-3-0
CHM391 Instrumental Analysis 717|18AM 3-3-0
CHM371 Introduction to Nanochemistry LI 3}StIH2 3-3-0
CHM351 Inorganic Chemistry | 27|35tst | 3-3-0
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» Recommended Course Tracks (AMS)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st | 2nd ist | 2nd i1st | 2nd
AMS202 AMS390 Introduction to
Introduction to Materials 3-3-0 Computational Materials 3-3-0
Science and Engineering Science
AMS203
Thermodynamics of 3-3-0
Required Materials
AMS210
Defects in Crystals 330
AMS230
Introduction to 3-3-0
Crystallography
AMS312 Phase 330 AMS400 Materials 3-1-4
Transformations in Materials Lab1
1TR : R AMS350 Solid State Physics 330
2TR: E of Materials |
NME313 Mechanical 330
Behavior of Materials
Total 6 6 6 6 3 27
NME251 AMS311 * AMS401
Introduction to 3-3-0 | Introduction to Metallic 3-3-0 : Transmission Electron i (3-3-0) i (3-3-0)
Nanomaterials Materials Microscopy
* AMS410
NME270 A .
" AMS351 Principles of Corrosion
mg&ﬁ_;ﬁgon to Polymer 3-3-0 1 Thin Film Technology 330 Engineering and (3-3-0) | (3-3-0)
Prevention
MEN230 * AMS352 * AMS411
. ] 3-3-0 Solid State Physics of (3-3-0) : (3-3-0) i Extreme Environment : (3-3-0) : (3-3-0)
Solid Mechanics | Materials I Materials
AMS431
EE231 AMS353 h :
Electromagnetics | 3-3-0 Surface Science of Materials | 330 M:?er}?;:g Praperties of: 3-3-0
AMS360
CHM211 oS08 ' * AMS432
Organic Chemistry | 3-3-0 gg;gzglred Materials 330 ' piezoelectric Materials (3-3-0) | (3-3-0)
AMS433
* NME315 "
Physical Metallurgy (3-3-0) | (3-3-0) gg%?#ic(}éon to 330
NME330 NME401
Nano-Electroceramics 3-3-0 | Nano Materials Lab 1 | 530
NME350 Modern Physics of NME401
Materials 3-3-0 Nano Materials Lab 2 3-3-0
NME353
> . NME452
Physical Chemistry of : .
Materials : Reaction 830 '\Nﬂz?griigmlconductmg &30
Elective Engineering
NME454
NME354 .
Introduction to Semiconductor &30 g:ﬁg&m@e”als &30
* NME355
) NME455
mgtcgiuaclgon to nano-energy : (3-3-0) ; (3-3-0) Display Engineering 3-3-0
NME356 * NME471
Introduction to Nanophotonics 3-3-0 Polymer Composites (3-3-0) | (3-3-0)
* NME371 MEN431
Introduction to Flexible (3-3-0) i (3-3-0) i Introduction to Plastic 3-3-0
Electronics Deformation
NME372
Polymer Physics 3-3-0
MEN301
Numerical Analysis 3-3-0
PHY301
Quantum Mechanics | 330
ENE312
Electrochemistry 8-3-0
CHM391
Instrumental Analysis 3-3-0
CHM371 330
Introduction to Nanochemistry
CHM351
Inorganic Chemistry | 330
Total 9 6 36 36 33 21 141
Sum
Total 15 12 42 42 36 21 168

* to be determined.
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. . . Cred.- ..
Course is :Course No. Course Title Course Title(Kor.) Lect -Exp. Prerequisite
. . = AMS203
NME203 Thermodynamics of Materials M= HHsH 3-3-0 Azt 25
NME251 Introduction to Nanomaterials Lt=XH 272 3-3-0
Required | NME270  Introduction to Polymer Materials Ay =Y S 3-3-0
AMS202 or
i i il o x~ = -3
NME313 | Mechanical Behavior of Materials M2 7|AIHEHS 3-3-0 NME202
NME330 Nano-Electroceramics Lt MXEA| 2p 2 A 3-3-0
Introduction to Materials Science _ AMS202
OS2 _3-
NME202 and Engineering =302 3-3-0 LM 25
1TRR NME350 Modern Physics of Materials MBS =2 3-3-0
2TRE  NME401 Nano Materials Lab1 L X2 Al S 3-1-4
Phase Transformations in
AbH 3.
AMS312 Materials = A EY] 3-3-0
NME315 Physical Metallurgy 21228 3-3-0 NME313
Physical Chemistry of Materials : - =
=2 S | =drn A} -3-
NME353 Reaction Engineering MES23tE : HSSH 330
NME354 Introduction to Semiconductor HiE x| 7] 2 3-3-0
Introduction to nano-energy
NME355 Materials Lt ol L X[ XH = 3-3-0
NME356 Introduction to Nanophotonics LIeZELHA T2 3-3-0
NME371 Introduction to Flexible Electronics SAMIIAX 72 3-3-0
NME372 Polymer Physics I8x 22 3-3-0
. NME402 Nano Materials Lab2 LI 2 A2 3-1-4
Elective
NME452 Nano-Semiconducting Devices Lttt R A X} 3-3-0
NME454 Nano-Materials Reliability Lt AXHA 2| A 3-3-0
NME455 Display Engineering CIAZS0|BE 3-3-0
NME471 Polymer Composites 12X 281 = 3-3-0
Special Topics osE=
NME497 i Nano Materials Engineering | HEESSSE | 3-3-0
NMEA498 Special Topics L X2 ZSER || 3-3:0
in Nano Materials Engineering || STE=
AMS210 Defects in Crystals ZA™-AGE 3-3-0
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Course is

Course No. Course Title Course Title(Kor.) Lecc:::f%)-(p. Prerequisite
AMS230 Introduction to Crystallography A™sSHH =2 3-3-0 AI\N/Il\SMZE(;ZOZor
AMS311 | Introduction to Metallic Materials == =R 3-3-0
AMS350  Solid State Physics of Materials | MBS | 3-3-0
AMS351 Thin Film Technology grotg st 3-3-0
AMS352 :Solid State Physics of Materials Il MEOAE2] 1 3-3-0
AMS353 Surface Science of Materials =5 Hast 3-3-0
AMS360 Bio-inspired Materials Science H}O| 2 A X} St 3-3-0
AMS390 Introduction_to Cor_nputational AN Z IS E 3-3:0

Materials Science
AMS400 Materials Lab1 =2 AEM 3-1-4
AMS401 :Transmission Electron Microscopy MXIsio|gst 3-3-0
AMS402 Materials Lab2 MBAS2 3-1-4
s P oSS | g wazmga o0
AMS411 Extreme Environment Materials 2SSt ZAAM XY 3-3-0
AMS431 | Magnetic Properties of Materials Mzl XI7| ™ M=E 3-3-0
AMS432 Piezoelectric Materials M= 3-3-0
AMS433 Introduction to Ceramics Mietal M8 3-3-0
MEN230 Solid Mechanics | oA | 3-3-0
MEN301 Numerical Analysis 2 X|oHAd 3-3-0
MEN431 '”trog‘gg‘:;att‘i’o:'“t'c AMEHE 3-3-0
EE231 Electromagnetics | SNV 3-3-0
PHY301 Quantum Mechanics | kXIS 2|st | 3-3-0 |:>HH\\((11(())12
ENE312 Electrochemistry Ho|stst 3-3-0
CHM211 Organic Chemistry | 27|58t | 3-3-0
CHM391 Instrumental Analysis 717|12M 3-3-0
CHM371 Introduction to Nanochemistry L= 3}Stj=2 3-3-0
CHM351 Inorganic Chemistry | 27|58t | 3-3-0
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» Recommended Course Tracks (NME)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credt) Course title (Credtt) Total
1st | 2nd 1st 2nd 1st 2nd
NME203 NME313
Thermodynamics of 3-3-0 Mechanical Behavior of 3-3-0
Materials Materials
NME251
. ) NME330
Required I,\r“gr(])g#gt'gga}g 3-3-0 | Nano-Electroceramics 3-3-0
NME270
Introduction to Polymer 3-3-0
Materials
NME202
: ! AMS312
Introduction to Materials . : NME401
1TR : R | Science and 3-30 rﬂgetz:ﬁa;gransformatlons in 330 Nano Materials Lab 1| 3714
2TR: E Engineering
NME350 330
Modern Physics of Materials
Total 6 6 9 3 3 27
NME452
AMS210 * NME315 . "
Defects in Crystals 3-3-0 Physical Metallurgy (3-3-0) : (3-3-0) Ban_o—Semlconductlng 330
evices
NME353
AMS230 p . NME454
Introduction to 3.3.0 bhysical Chemistry of 33-0  Nano-Materials 330
Crystallography Engineerir{g Reliability
MEN230 NME354 NME455
Solid Mechanics | 3-3-0 Introduction to Semiconductor 3-3-0 Display Engineering 330
EE231 3-3-0 Introdtction to nano-ener (3-3-0) | (3-3-0) | o \\ME471 (3-3-0) | (3-3-0)
Electromagnetics | Materials 9y Polymer Composites
CHM211 NME356 AMS400
Organic Chemistry | 330 Introduction to NanoPhotonics 3-3-0 | Materials Lab 1 314
* NME371 * AMS401
Introduction to Flexible (3-3-0) i (3-3-0) i Transmission Electron i (3-3-0) : (3-3-0)
Electronics Microscopy
NME372 AMS402
Polymer Physics 3-3-0 | Materials Lab 2 314
* AMS410
AMS311 v .
Introduction to Metallic 3.3 principles of Corrosion (3 3.5 (3.3.0)
Materials ngineering an
Prevention
AMS350 * AMS411
Solid State Physics of 3-3-0 : Extreme Environment i (3-3-0) : (3-3-0)
Materials | Materials
Elective AMS351 AMS431 "
g 3-3-0 Magnetic Properties of: 3-3-0
Thin Film Technology Materials
* AMS352
M . * AMS432
fﬂc;{griz’lt:tﬁ Physics of (3-3-0) 1 3-3-0) . piezoelectric Materials | (3-30) | (3-3-0)
AMS433
AMS353 i
: ; 3-3-0 Introduction to 3-3-0
Surface Science of Materials Ceramics
MEN431
AMS360 . .
Bio-inspired Materials Science 330 Bgf%?%(;ﬂ%m to Plastic 3-3-0
AMS390
Introduction to Computational 3-3-0
Materials Science
MEN301
Numerical Analysis 330
PHY301
Quantum Mechanics | 3-3-0
ENE312
Electrochemistry 3-3-0
CHM391
Instrumental Analysis 3-3-0
CHM371 3.3.0
Introduction to Nanochemistry
CHM351
Inorganic Chemistry | 330
Total 9 6 30 42 33 21 141
Sum
Total 15 12 39 45 36 24 168

* to be determined.
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4. History of Courses Change of 2015-2016

Acad. Yr. 2015 2016
AMS314 Defects in Crystals AMS210 Defects in Crystals
AMS330 Introduction to Ceramics AMS433 Introduction to Ceramics
AN.IS460 Bio-inspired Materials AMS360 Bio-inspired Materials Science
Science
AMS300 Materials Lab AMS400 Materials Lab 1
AMS353 Surface Science of Materials AMS353 Surface Science of Materials
Advanced (2nd semester) (1st semester)
Materials AMS390 Introduction to Computational AMS390 Introduction to Computational
Science Materials Science Materials Science
(1st semester) (2nd semester)
AMS4.31 Magnetic Properties of AMS431 Magnetic Properties of Materials
Materials (1st semester)
(2nd semester)
AMS402 Materials Lab 2
(New)
NME250 Modern Physics of Materials NME350 Modern Physics of Materials
NME252 Physical Chemistry of NME353 Physical Chemistry of Materials :
Materials : Reaction Engineering Reaction Engineering
I\N/Izltif,i;os Introduction to Polymer NME270 Introduction to Polymer Materials
NME430 Nano-Electroceramics NME330 Nano-Electroceramics
M'z;ltzrr]iZIs NME456 Introduction to Nanophotonics NME356 Introduction to Nanophotonics
Engineering NME470 Polymer Physics NME372 Polymer Physics
NME301 Nano Materials Lab NME401 Nano Materials Lab 1
NME202 Introduction to Materials NME202 Introduction to Materials Science
Science and Engineering and Engineering
(1st/2nd semester) (1st semester)
NME402 Nano Materials Lab 2
(New)

5. Course Descriptions

1) Advanced Materials Science [AMS]

The need for new materials is now increasing as both the mechanical and (opto-)electronic devices
become small, light, and integrated. The understanding of basic structures and properties of materials
in the areas of metals, semiconductors, ceramics, and polymers is essential to develop new
materials. The main background of this course is educating the fundamental sciences and techniques
associated with various structures, properties, and engineering process. This lecture is to help
students understand the relationship between microstructures of materials and physical (mechanical,
electrical, magnetic, optical) and chemical properties.
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This course is one of the fundamental courses in Materials Science and Engineering as a topic in the
field of Applied Physical Chemistry, and is focused on the understanding of material properties and
fundamental phenomena related to material processes. Specific topics will include gas state properties
and structures, thermodynamic laws, and equilibrium state.

As well known in the materials science field, the properties of materials are strongly influenced by the
population of intrinsic and extrinsic defects in crystals. This course contains three main sections: point
defects (zero-dimensional defects), dislocations (one-dimensional defects), and planar defects
(two-dimensional defects). The properties, characteristics, kinetics, energetics and thermodynamics of
those defects in crystals will be discussed.

This course covers the derivation of symmetry theory; lattices, point groups, space groups, and
isotropic and anisotropic properties of crystals. This course also covers the principles and applications
of x-ray diffraction and electron diffraction to identify cystal structure.

This course aims to basically understand the microstructure and mechanical properties of metallic
materials, which include ferrous and non-ferrous metals and alloys. Dislocation, phase transformation,
and strengthening mechanisms will be covered in this course. The relationship between microstructure
and mechanical properties in metallic materials will also be discussed.

The state of matter is dependent upon temperature, thermal history, and other variables. In this
course the science of structural transitions is treated, with the purpose in mind of utilizing them for
producing materials with superior properties. The subjects covered include the methods of structural
analysis, solidification, solid state transformation, and order-disorder transition.

This course will provide fundamental knowledges of physics of solids on the basis of quantum and
statistical mechanics. Topics include crystal structures, reciprocal lattice, x-ray diffraction, lattice
dynamics, solid state thermodynamics, free and nearly free electron models, kinetic theory and
transport, energy band theory, metal/semiconductor/insulator, and semiconductor physics and devices.

The need for thin films is now increasing as the electronic devices become small, light and
integrated. In addition, fabrication of thin films from bulk materials is necessary to maximize their
performance. Therefore, in this course we study the basic principles and techniques for the fabrication
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of thin films, the characterization methods and the applications of thin films.

This course covers beyond the solid state physics | with a focus on the cooperative phenomena of
electrons. Topics include plasmon/polariton/polaron, optical processes in solids, dielectrics and
ferroelectrics, magnetism and magnetic order, superconductivity, and physics in low dimensional
system.

In low dimensional materials, the surfaces plays an important role in governing the material's whole
property. The physical and chemical properties of the surface is different from that of bulk materials,
and these novel properties of the surface can be used to develop new functional materials. This
course covers the structure of the surface, the physical, chemical, and electronic properties of the
surface, the physics and chemistry behind surface phenomena.

The objectives of the course are to offer an overview of bio-inspired materials, bio-inspired intelligent
structures, and bio-inspired morphing structures through advanced understanding of material
properties, design and structural behavior at different levels (material, element, structural and system
levels). We will discuss emerging applications for bio-inspired structures and the impact of bio-inspired
and bio-derived ideas on nano- and related technologies.

This course will focus on introducing computational methods, numerical techniques, theories and
algorithms in describing the equilibrium, kinetics, diffusion and evolution of materials. During the
course, students will be exposed to first-hands-on experience in various numerical treatments and
computational methods for various topics such as linear algebra, fast fourier transformation, differential
equation, Monte Carlo Potts model, phase field model, finite difference/elements, and etc. The main
objective of this course is let students understand the advantages, disadvantages and pitfalls of
various methods, and therefore grab the idea that the computational materials science can play a
fundamental role in designing structures of materials, processes and devices for better performance.

This course provides an experimental introduction to key concepts in materials such as metals,
ceramics, and semiconductors and the relationships among structure, properties and performance will
be examined.

Theoretical and practical aspects of conventional and high-resolution transmission electron microscopy
and related techniques will be covered; Imaging theory, electron diffraction theory and spectroscopy
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such as energy dispersive x-ray spectroscopy and electron energy loss spectroscopy.

This course provides an experimental introduction to key concepts in materials such as metals,
ceramics, and semiconductors and the relationships among structure, properties and performance will
be examined.

The focus of this course is on the fundamentals of corrosion engineering and corrosion prevention of
metallic and alloy structures as well as on non-metallic composites and hybrid materials. Recent
challenges in corrosion of advanced materials used in the automotive, aerospace, and marine
industries as well as for underground structures for oil, gas, geothermal and tidal wave technologies
will included. This course also covers most traditional and non-traditional tests for corrosion studies,
including characterization techniques and analysis of corrosion phenomenon and corrosion monitoring
principles.

This course covers the design, synthesis and applications of materials that can reliably withstand the
extreme thermal, pressure and highly corrosive environments for long periods of time without failure.
Understanding how these extreme environments affect the physical and chemical processes that
occur in the bulk material and at its surface would open the door to employing these conditions to
make entirely new classes of materials with greatly enhanced performance for future technologies.

Magnetism is one of the most actively studied research area in modern science and technology. It is
a collective phenomenon, involving the mutual cooperation of enormous numbers of particles. This
course introduces elementary magnetostatics and atomic origins of magnetism. Students will learn
properties of ferro-, para- dia- and antiferro-magnetics and the theories that describe them. In addtion,
magnetic phenomena and magnetic materials in technological applications will be introduced.

Piezoelectricity that is one of the most interesting physical phenomena in solid-state physics will be
introduced and discussed in this course. Given that the most widely used piezoelectric materials are
ferroelectric materials, our discussion will cover a range of material classes, i.e., from dielectrics to
ferroelectrics from fundamentals to applications. This lecture aims primarily at providing an extensive
overview on the state-of-the-art in piezoelectrics and related materials from fundamentals to
applications, followed by in-depth discussion on the remaining challenges and future directions for the
researchers of next generation.
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This course is designed to provide students with the core understanding necessary to pursue the
subject of ceramics as it now exists and to be prepared for any surprises likely to emerge. Key
concepts will be developed in a sequence which builds on firm foundations, using the materials
learned so that their significance is continuously reinforced. The nature of defects which intrudes
upon the perfect geometry of ideal crystal structures, migration of matter and charge, chemical and
phase equilibria are among the subjects discussed.

This course covers cutting-edge technologies with applications in advanced materials science and
engineering, especially on advanced structural materials, characterization, multifunctional metallic
composites, polymer materials, spintronic materials, bio-inspired materials, electronic materials,
graphene, low-dimensional crystals, optoelectronic materials, and nano devices. This content is
changeable depending on instructor.

2) Nano Materials Engineering [NME]

The need for new materials is now increasing as both the mechanical and (opto-)electronic devices
become small, light, and integrated. The understanding of basic structures and properties of materials
in the areas of metals, semiconductors, ceramics, and polymers is essential to develop new
materials. The main background of this course is educating the fundamental sciences and techniques
associated with various structures, properties, and engineering process. This lecture is to help
students understand the relationship between microstructures of materials and physical (mechanical,
electrical, magnetic, optical) and chemical properties.

This course is one of the fundamental courses in Materials Science and Engineering as a topic in the
field of Applied Physical Chemistry, and is focused on the understanding of material properties and
fundamental phenomena related to material processes. Specific topics will include gas state properties
and structures, thermodynamic laws, and equilibrium state.

Low-dimensional materials such as nanodot, nanotube, graphene, is considered as a promising future
materials for nanotechnology, due to its unique size-dependent properties (mechanical, thermal,
chemical, electronic, optical, and magnetic). This course will cover an interdisciplinary introduction to
processing, structure, and properties of materials at the nanometer scale.

This course is designed to provide an introduction to the basic concept of polymer and various kinds
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of polymer materials. Students will learn basic chemical synthesis and polymer properties such as
thermal, chemical, physical, mechanical, and electro-optic characteristics.

This course explores the phenomenology of mechanical behavior of materials at the macroscopic
level and the relationship of mechanical behavior to material structure and mechanisms of
deformation and failure. Topics covered include elasticity, viscoelasticity, plasticity, creep, fracture,
and fatigue. Case studies and examples are drawn from structural and functional applications that
include a variety of material classes: metals, ceramics, polymers, thin films, composites, and cellular
materials.

The objective of this course is to reinforce fundamental concepts and introduce advanced topics in
physical metallurgy with emphasis on microstructural evolution and structure-properties relations.
Topics will include equilibrium phase diagrams, thermodynamics, diffusional and martensitic
transformation kinetics, recrystallization, and grain growth etc.

A ceramic is an inorganic, non-metallic solid. Modern state-of-the-art electronics and displays are
based on ceramic semiconducting materials such as silicon (Si) and gallium arsenide (GaAs). This
course will present the principles and concepts of electronic device operation and fabrication (e.g.
how transistors work and how they are made) using ceramic nanomaterials, mainly focusing on Si
and GaAs. It begins with the electrical and structural properties of ceramic nanomaterials and the
operation of the ceramic-based p-n junctions and transistors.

The course is directed at the development of a background in the basic physics required to
understand the behavior of electrons in atoms, molecules and solids. Examples to illustrate the
application of these techniques will be centered in the free and nearly free electron theory of solids.
The application of modern physics to many state-of-the-art materials analysis techniques will be
demonstrated throughout the course.

This course is designed to extend the concepts and knowledge learned from subject NME203
Thermodynamics of materials and provide fundamental knowledge of thermodynamics for materials
scientists and engineers. It covers phase equilibrium, calculation of heat capacitance, and the relation
between free energy and phase diagram.

Concerning present and projected needs, this course provides a strong intuitive and analytical

- 121 -



2016 COURSE CATALOG

foundation for dealing with solid state devices. Emphasis is placed on developing a fundamental
understanding of the internal working of the most basic solid state device structures, such as silicon
based, metal-semiconductor contact, PN junction, MOS capacitor, bipolar transistor, and MOSFET.

This course deals with basic nano-energy materials such as metal, semiconductor, oxide, and carbon
based materials to realize electronic, photovoltaic, electrochemical, piezoeletric, and thermoelectric
devices. In addition, students will learn fundamental principles of the charge carrier transport of
nano-scale materials in devices and their characterization tools.

Nanophotonics is the study of the behavior of light on the nanometer scale. In this course, the basic
concept of nanophotonics and its applications will be covered. Students learn the novel properties of
light at the nanometer scale as well as highly power efficient and new functional devices for
engineering applications including optics, or the interaction of light with particles or substances, at
deeply subwavelength length scales, and measurement technologies such as near-field scanning
optical microscopy (NSOM), photoassisted scanning tunnelling microscopy, and surface plasmon optics.

Flexible electronics is a technology for fabricating opto-electronic devices with mechanically flexible
and stretchable forms using rigid and soft materials, including plastic substrates. This course provides
an introduction to recent trends in flexible and wearable electronic devices, and the physics and
chemistry of soft, elastic materials for the flexible electronics.

This course presents the various physical properties (e.g. mechanical, optical, and transport) of
polymers with respect to the underlying physical chemistry of polymers in melt, solution, and solid
state. Topics include conformation and molecular dimensions of polymer chains; an examination of
the structure and thermodynamics of glassy, crystalline, and rubbery elastic states of polymers; liquid
crystallinity, microphase separation, multi-component polymer system.

This course is a selective senior subject in the Department of Materials Science and Engineering for
Organic, Semiconducting and Metalic Materials. The laboratory subject combines experiments
illustrating electrical/optical/magnetic properties of materials and structure-property relationships through
practical materials.

This course is a selective senior subject in the Department of Materials Science and Engineering for
Organic, Semiconducting and Metalic Materials. The laboratory subject combines experiments
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illustrating electrical/optical/magnetic properties of materials and structure-property relationships through
practical materials.

Concerning present and projected needs, this course provides a strong intuitive and analytical
foundation for dealing with solid state devices. Emphasis is placed on developing a fundamental
understanding of the basic process used in integrated- circuit(IC), such as vacuum, thin films, etching,
lithography, diffusion, thermal process, ion implantation etc.

This course covers mechanical behavior of zero through three dimensional nanstrucutre materials.
Since nano-materials generally has high surface-to-volume ratio and are generally attached to other
materials such as substrates, it is important and interesting to understand their mechanical behavior.
This course provides ideas to resolve reliability issues in nano devices such as delamination, crack
propagation, and degradation failure during design and manufacturing.

This course will provide the basic concept of display devices such as organic light-emitting diodes
(OLEDs), liquid crystal display (LCD), and so on. The basic principle of devices such as how to
operate, how to calculate and increase the device efficiency and which kinds of materials used will
be studied.

The demand for composite materials is ever increasing with regard to both mechanical and
multi-functional properties (such as electrical and thermal conductivity). The understanding of basic
structure and properties of materials that are currently being used for composite materials is essential
to develop novel materials. In addition, nano-composites are of great interest due to their promising
potential replacing with conventional composite materials. The main background of this course is
introducing the fundamentals of science and technologies associated with composites. The lecture is
to help undergraduate student understand the requirement of materials for composites and
relationship between reinforcing material and matrix.

This course covers cutting-edge technologies with applications in nano materials engineering,
especially on nanostructured materials, multi-functional composites, hybrid polymer materials,
spintronics materials, organic/inorganic optical materials, electronic materials, low-dimensional
materials, optoelectronic materials, and nano-devices. This content is changeable depending on
instructor.
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1. School Introduction

The School of Energy and Chemical Engineering was designed for an emerging field combining
chemical engineering principles with research about energy conversion and storage. Students can
learn fundamental science and engineering principles that can be used to improve the quality of life
on earth and solve the most challenging issues of the 21st century. The field of Energy and
Chemical Engineering encompasses a wide range of interests including green chemical processes,
chemical engineering, advanced materials, and energy conversion and storage. Students can achieve
in-depth knowledge and hands-on experience on catalysts, nanomaterials and devices, polymers, fine
chemicals, applied molecular chemistry, and other chemical and energy engineering-related subjects.

2. Undergraduate Programs

1) Energy Engineering (ENE)

The Energy Engineering track will cover the principles and application of the energy conversion (fuel
cells, solar cells) and energy storage devices (rechargeable batteries, hydrogen storage). It is
interdisciplinary program in which students can learn about the broad applications of electrochemistry,
design of new energy-related materials, and understanding of energy conversion and storage devices.
This track aims to produce creative scientific minds that are familiar with the principles of materials
chemistry, electrochemistry, material engineering, and energy conversion and storage system.

2) Chemical Engineering (ACE)

The Chemical Engineering track is a discipline focusing on the application of chemical engineering to
a variety of specific areas, including energy and the environment, catalysis, reaction engineering,
systems and process design, nanotechnology, polymers and colloids and biotechnology. It is a
multi-scale engineering program in which students can learn about the creative design of new
chemicals, materials, processes and systems by translating molecular level information into novel
engineering principles. This track aims to produce brilliant and creative scientific minds that are
familiar with the principles of chemical engineering and the cutting-edge equipment available at the
state-of-the-art facilities provided by UNIST.
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Credit(minimum)
Track Required/Elective Interdisciplinary Major
1% Track 2" Track
. . Required 31 12
Energy Engineering Eloctive 23 6
. . . Required 21 15
Chemical Engineering Elective 33 3
» Required Experimental Courses
School ‘ Track : Required Courses Remarks
Ener . ENE223 Lab for Energy Materials
School of Energy g inegn}gn . ENE314 Energy conversion and storage lab Choose two
and Chemical 9 9  ENE323 Solar cells lab :
Engineering Chemical ~ ACE302 Advanced Chemical Engineering Laboratory Choose one
Engineering | ACE361 Organic/Physical Chemistry Laboratory 3
% Complete based on 1TR
» Identical Courses with other tracks
List of Identical Courses
ACE 3 ENE CHM
Organic Chemistry | Organic Chemistry | Organic Chemistry |
ACE201 7|58t | ENE211 27|53t | CHM211 7|55t |
ACE203 Physigﬂll Cih;emistry | ENE212 Physical Chemistry | CHM231 Physigﬂl Cih;emistry
=2|88t | =2l3st | =2|3}8t
Analytical Chemist Analytical Chemistry |
- ENE213 yzﬂgra. Y CcHM291 y%&j@ aeld
Organic Chemistry Il Organic Chemistry Il Organic Chemistry I
ACE202 ©7|315t || ENE221 279|313t || CHM212 271543t Il
Introduction to Polymer Introduction to
ACE351 Science and Engineering  ENE226 F’f;'y;.“g;jfggﬁgts CHM372  Polymer Chemistry
Hxjapstf 2 LT AT Hxistst2
ACE304 Inorgamc Chemistry ENE311 Inorganic Chemistry | CHM351 Inorganlc Chemistry |
27|54t | 27|58t | 271548t |
Electrochemistry Electrochemistry
ACE312 7|51 8¢ ENE312 7|31 5t
ACE321 Solid State Chemistry ENE313 Solid State Chemistry | CHM454 Solid State Chemistry |
x| 3} st x|stst | x| 3tst |
Fundamentals of Fundamentals of
- ENE317 Energy Materials CHM313 Energy Materials
ol X|xH = 7H 2 ol X| R =712
Polymer Materials Polymer Material Science
ACE352 TEXIE ENE321 T ERbRH 2 1l B -
Instrumental Analysis Instrumental Analysis Instrumental Analysis
ACE391 7718 ENE322 7718 CHM391 I8N
Inorganic Chemistry Il Inorganic Chemistry I Inorganic Chemistry |l
ACE326 237|315t || ENE326 27|35t || CHM352 27138t ||
Introduction to ;
: ; ; Introduction to
ACE416 Nanomaterials Chemistry ENE416 Nanoscience and CHM371 Nanochemistry

Ltte 2 = 3t st

Nanotechnology
Lheatst 2 7]
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3. Curriculum

Course is:Course No. Course Title Course Title(Kor.) Lecc;::f(lji.)-(p. P rgggﬁirskite)
ENE211 Organic Chemistry | K718kst | 3-3-0
ENE212 Physical Chemistry | =258t | 3-3-0
ENE213 Analytical Chemistry 2 M3} 3-3-0
ENE221 Organic Chemistry I 27158t 1l 3-3-0
ENE222 | Physical Chemistry Il : Kinetics 22|58t Il . SHsSH 3-3-0
ENE223 Lab for Energy Materials HUXl "2 AA 2-0-4
Required | ENE226 Polymer Concepts IE2XE2 3-3-0
Group ENE311 Inorganic Chemistry | 27|58t | 3-3-0
ENE312 Electrochemistry M7|gtst 3-3-0
ENE313 Solid State Chemistry | X 5tk | 3-3-0
Energy Conversion - =
ENE314 andgétorage Lab Hux B 3 I 2-0-4
ENE322 Instrumental Analysis 717|18M 3-3-0
ENE323 Solar Cells Lab ENL XA 2-0-4
Fundamentals of _
ENE216 Materials Science Mz 2r=i= 3-3-0
Fundamentals of Energy -
ENE218 Conversion Systems IR e ALY JHE 3-3-0
ENE316 Electronic Devices TR AKX} 3-3-0
Fundamentals of Energy
ENE317 Materials olEX|ZHZ7HE 3-3-0
ENE319 Prgj;?hﬁ“&:;ﬁ;é! : Sa|s8 Il ; RIS 3-3-0
ENE321 Polymer Material Science D EXxH = afst 3-3-0
Elective | ENE326 Inorganic Chemistry | 27|5st 11 3-3-0
Group  EnNE327 Solid State Chemistry I nt 3-3-0 g;[lf;?
ENE400 Special Topics in ECS | O X|ZStEE | 3-3-0
ENE401 Special Topics in ECS I OUX|ZSHERZ I 3-3-0
ENE402 Special Topics in ECS IlI o X|ZBStEZ Il 3-3-0
ENE403 Special Topics in ECS IV oL X|BStER IV 3-3-0
ENE404 Special Topics in ECS V HUX|Z2SHERE V 3-3-0
ENE410 Phase Transformation = AEHEY] 3-3-0
Introduction to Nanoscience and = ~
ENE416 Nanotechnology Li=akst 2 VIS 3-3-0
ENE480 Scientific Expression with IT 3sHTIHH =2 3-2-2

% Energy Engineering Track Curriculum consists of Required Group and Elective Group. Students are required to fulfill the
minimum credit requirements by taking courses from Required Group. Required Group offers 10 Lecture courses and 3
Experimental courses (Total 36 credits) which is excessive for the minimum graduation requirement (1st Track: 31, 2nd

Track 12).

The students can choose courses from among the Required Group course list based on their individual

academic and research interest. It is mandatory to enroll in at least 2 Experimental courses for 1st Track students. If
students take many required courses more than the minimum requirements, the excessive required course can be
counted as elective course. However, vice versa is not acceptable.
X% The courses newly offered from 2016 Curriculum will be awarded as Elective credits for students who followed the

previous curriculums.

* "Solid State Chemistry II" requires successful completion of both WENE313 and @ENE311 as prerequisites.
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» Recommended Course Tracks (ENE)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) . Total
1st = 2nd 1st | 2nd 1st | 2nd
[ENE211] [ENE311]
Organic Chemistry | 3-3:0 Inorganic Chemistry | 3-3:0
[ENE212] [ENE312]
Physical Chemistry | 3-3-0 Electrochemistry 3-3-0
[ENE313]
[ENE213] a ) . 2
Analytical Chemistry 3-3-0 ISolld State Chemistry : 3-3-0
[ENE314]
Required [Cl)ErNEr?iiﬂChemistr I 3-3-0 | Energy Conversion 2-0-4 | 2-0-4
9 y and Storage Lab
[ENE222]
Physical Chemistry 3-3-0 [ENE322] . 13-3-0
L Instrumental Analysis
II: Kinetics
[ENE223] Lab for 0.4 [ENE323] e
Energy Materials 20-4 Solar Cells Lab 20-4
[ENE226]
Polymer Concepts 3-3:0
Total 9 1" 13 5 0 0 38
[ENE216] [ENE410]
Fundamentals of 3-3-0 [ENE31§] . 3-3-0 Phase 3-3-0
. ) Electronic Devices .
Materials Science Transformation
Eﬂgjxe]ntals of [ENE317] Eﬁttlciitl?i]on to
) 3-3-0 Fundamentals of 3-3-0 . 3-3-0
Energy Conversion ) Nanoscience and
Energy Materials
Systems Nanotechnology
[ENE319] [ENE480]
Physical Chemistry Il i 3-3-0 Scientific 3-3-0
: Quantum Mechanics Expression with IT
) [ENE321]
Elective Polymer Material 3-3-0
Science
[ENE326] a
Inorganic Chemistry I 330
[ENE327]
Solid State Chemistry 3-3-0
I
[ENE328]
Fundamentals of 3.3.0
Energy Conversion
Systems
Total 3 3 9 12 3 6 36
Sum
Total 12 14 22 17 3 6 74
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. . . Cred.- Remark
Course is | Course No. Course Title Course Title(Kor.) Lect-Exp. (Prerequisite)
ACE201 Organic Chemistry | 27|58 | 3-3-0
ACE203 Physical Chemistry | EHE S 3-3-0
ACE311 Chemical Reaction Engineering Hi S35t 3-3-0
Required “DMTH201
T EFE{ At -3
ACE331 Transport Phenomena | MEMS AL | 3-3-0 @ACE203
ACE351 Introduction to Pplym_er Science TExTIEE 3-3.0 ACE201
and Engineering
ACE212 Cr:”tro_dulct':” to st Ey= 3-3-0
1TR(R) emical Process
2TR(E) Chemical Engi i
gineering sl odod 5t 2
ACE231 Thermodynamics SERSE 3-3-0
ACE202 Organic Chemistry I S7|5kst I 3-3-0
ACE240 Biochemistry Al Stst 3-3-0
Fundamentals in _ _
O SIA 2 St -3-
ACE241 Engineering Biology SEe=ES 3-3-0
Computational Methods for =y =
SIS SR A} 3.
ACE301 Chemical Engineering serEstad 3-3-0
Advanced Chemical Engineering SCHELSI T SHAlS
I S}St2SEAISH -0-
ACE302 Laboratory M Chelstg SHAlS 2-0-4
ACE304 Inorganic Chemistry | 27\8kst | 3-3-0
ACE312 Electrochemistry H7|35tst 3-3-0
ACE321 Solid State Chemistry & 3}st 3-3-0
Elective
ACE326 Inorganic Chemistry I 27|38t i 3-3-0
ACE332 Transport Phenomena |l HetsiAb I 3-3-0
ACE352 Polymer Materials IEXI = 3-3-0
Organic/Physical Chemistry © 7= 3| 5151 AI S
ACE361 Laboratory S22z A 2-0-4
ACE391 Instrumental Analysis 717|18AM 3-3-0
ACE416 Nanomaterials Chemistry L= x| = 3}St 3-3-0
ACE431 Introduction to Catalysis Z[0742 3-3-0
ACE432 Chemical Engineering smast 3-3:0

Mathematics
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% The courses newly offered from 2016 Curriculum will be awarded as Elective credits for

School of Energy and Chemical Engineering

. . Cred.- Remark
Course No. Course Title Course Title(Kor.) Lect-Exp. (Prerequisite)
Introduction to Molecular [ —
ACE441 Biotechnology EXLESE 3-3-0
ACE401 Special Toplcs |.n Chemical sjstmstER | 3.3:0
Engineering |
ACE402 Special TOPICS _|n Chemical sstmatEz || 3.3.0
Engineering I
ACE403 Special TOPICS _|n Chemical sstmstEz || 3.30
Engineering Il
ACE404 Special To.plcs.ln Chemical sstmstEz |v 3.3:0
Engineering IV
ACE405 Special To.plcs _|n Chemical sstmstEz v 3.3:0
Engineering V
Students who
already took
ENE222  Physical Chemistry Il : Kinetics ~ S2|3}3t Il : =3t 3.3.0 CE311are
not necessary
to take this
course
Physical Chemistry Ill : Quantum o . - P
ENE319 Mechanics =d|stst 1l Xt st 3-3-0
CHM232 Physical Chemistry I 22|88t 2 3-3-0
CHM291 Analytical Chemistry HMs5tst 3-3-0
CHM333 Physical Chemistry 1lI =238t 3 3-3-0
EE201 Basic Circuit Theory 3|20|2 3-3-0
MEN211 Applied Thermodynamics 289Hdst 3-3-0 MEN210
AMS202 Introduction to Mgterlgls Science Mazsye 3-3.0
and Engineering
AMS351 Thin Film Technology "ok g st 3-3-0
NME454 Nano-Materials Reliability L A XA 2N 3-3-0
NME452 Nano Semiconducting Materials L B e | A X} 3-3-0

previous curriculums.
* "Transportation Phenomena I" requires successful completion of both ®MTH201 and @ACE203 as prerequisites.

students who followed the
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» Recommended Course Tracks (ACE)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st = 2nd 1st = 2nd 1st | 2nd
[ACE311]
E'J(-\rcsr?i?:ﬂchemist | 3-3-0 Chemical Reaction 3-3-0
9 vy Engineering
[ACE203] [ACE331]
Physical Chemistry | 3-3-0 Transport Phenomena | 3-3-0
|
Required | [ACE212] fAtCEd%I.] ¢
Introduction to 3-3-0 production 3-3-0
Chemical Process Polymer Science and
Engineering
[ACE231]
Chelmlcal. 330
Engineering
Thermodynamics
Total 9 3 6 3 0 0 21
[ACE301]
[ACE202] 3.3 Computational 3-3-0 E\/l-\:':(z)drtr:ast]erials 3-3-0
Organic Chemistry I Methods for Chemical .
] ) Chemistry
Engineering
[ACE302] [ACE431]
Eic?thzeArfT?i]st 3-3-0 i Advanced Chemical 2-0-4 Introduction to 3-3-0
Y Engineering Laboratory Catalysis
[ACE241] [ACE432]
Fundamentals in 3-3-0 [ACE304] _ 3-3-0 Chemical 330
Engineering Biolo Inorganic Chemistry | Engineering
9 9 9y Mathematics
[ACE441]
[ACE312] a Introduction to .
Electrochemistry 3-3-0 Molecular 3-3-0
Elective Biotechnology
(\"
[AC.E321] ) 3-3-0
Solid State Chemistry
[ACE326]
Inorganic Chemistry I 3-3-0
[ACE332]
Transport Phenomena 3-3-0
Il
[ACE352] .
Polymer Materials 330
[ACE361]
Organic/Physical 2-0-4
Chemistry Laboratory
[ACE391]
Instrumental Analysis 3-3-0
Total 3 6 11 17 3 9 49
f:t’; 12 9 17 20 3 9 70
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4. History of Courses Change of 2015-2016

School of Energy and Chemical Engineering

Acad. Yr. 2015 2016
ENE328 Fundamentals of Energy ENE218 Fundamentals of Energy
Conversion Systems Conversion Systems
Energy . ) ENE327 Solid State Chemistry Il
Engineering | EhEs2/ Solid State Chemistry I (Set Prerequisites (ENE313,ENE311))
ENE410 Phase Transformation
(New)
ACE221 Orgarnic Chemistry ACE361 Organic/Physical Chemistry
Laboratory Laboratory
ACE241 Fundamentals in ACE241 Fundamentals in Engineering
Engineering Biology Biology
EEREE (BetyEsh
ACE441 Introduction to Molecular ACE441 Introduction to Molecular
Biotechnology Biotechnology
(XTI (X2 TS
) ACE240 Biochemistry
Chemical (New)
Engineering

ACE304 Inorganic Chemistry
(New)

ACE312 Electrochemistry
(New)

ACE326 Inorganic Chemistry I
(New)

BIO211 Biochemistry |
(Closed)
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5. Identical Courses with

other tracks

List of Identical Courses

ACE201

ACE

Organic Chemistry |

ENE211

ENE

Organic Chemistry |

CHM211

CHM

Organic Chemistry |

77188 | 77188t | 77188t |
ACE203 Physmfl Ehzmlstw | ENE212 Physm:ﬂ Ehsmlstry | CHM231 Physmfl Cihgmlstry
=2|38t | =2[5}8t | =2|3st
Analytical Chemistry Analytical Chemistry |
- ENE213 e CHM291 S 5pe |
Organic Chemistry Il Organic Chemistry |l Organic Chemistry |l
ACE202 27|58t I ENE221 71518t I CHM212 71518t I
Introduction to Polymer Polvmer Concents Introduction to
ACE351 | Science and Engineering | ENE226 "yuxl»"}éwﬂﬂp CHM372 Polymer Chemistry
TEXAEINE AR DEXIEEINE
Inorganic Chemistry Inorganic Chemistry | Inorganic Chemistry |
ACE304 =7|518t | ENE311 27|58t | CHM351 =7|518t |
Electrochemistry Electrochemistry
ACE312 = 7|3p8t ENE312 x7|3p8t
ACE321 Solid Stalte;(ihemlstry ENE313 Solid StaEe;CEemlstry | CHM454 Solid StaEe;CEemlstry |
| gtst axEtst | oxstst |
Fundamentals of Fundamentals of
- ENE317 Energy Materials CHM313 Energy Materials
L X|IRH=7H 2 oL X|IRH=7H 2
Polymer Materials Polymer Material Science
ACE352 IEXE ENE321 DEXY 2 0}E i
Instrumental Analysis Instrumental Analysis Instrumental Analysis
ACE391 717154 ENE322 717154 CHM391 717]5 4
Inorganic Chemistry |l Inorganic Chemistry | Inorganic Chemistry ||
ACE326 = 7|518t |1 ENE326 =7|518t |1 CHM352 =7|518t |1
Introduction to .
Nanomaterials Chemistr Nanoscience and Introduction to
ACE416 y ENE416 CHM371 Nanochemistry

Lt=xH 2 3t5¢

Nanotechnology
Lheotst & 7|2
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6. Course Descriptions

1) Energy Engineering (ENE)

Introduction to the classification, structure, reactions, and reaction mechanisms of carbon compounds.
The objective of the course is that students will understand the classification, structure, nomenclature,
reactions, reaction mechanisms, and synthesis of carbon compounds including halocarbons, alkenes,
and alcohols. Thereby, this course can provide a solid foundation in the fundamentals of organic
chemistry essential for the rational study of polymers, materials, biochemistry and molecular biology.

The course is a general study of thermodynamics in the areas of physical chemistry covering the
classical nature of energy conversion between heat, mechanical work, and the macroscopic variables
such as temperature, volume and pressure in chemical systems. Thermodynamics provides the
essential strategies for (1) calculating energy conversion, for example, in engines and (2) for
determining the equilibrium composition of chemically reacting systems.

The course handles general separation, spectroscopical identification, and quantification of the
chemical components of interest. Qualitative analysis gives a rough identity of the chemical species in
a sample and quantitative analysis gives more specific amount of one or more of these components.
This course also treats the methods for qualitative and quantitative analyses including any
instrumental approaches. This course helps you prepare analytical ability and design your experiments
in chemistry.

This course will cover essential knowledge on a broad range of topics of materials science such as
crystal structures and physical properties of materials. Through this course, students will take a
chance to have an insight into various materials which are of critical importance for energy
applications.

This course is designed to introduce the system and design of energy conversion and storage
devices for renewable energy sources. Students will first learn about energy sources available on
earth including kinetic, solar, and chemical. Next, the course will provide students with a review of
the thermodynamic concepts behind energy constant and energy transfer via an energy conversion
device. Finally, this course will tie together concepts of renewable energy sources and
thermodynamics teaching students about design elements for energy conversion and storage devices,
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in which renewable energy sources are converted and stored.

This course deals with the structure, nomenclature, reactions, reaction mechanisms, and synthesis of
carbon compounds that contain oxygen and nitrogen. This is the second part of a two-semester
organic chemistry course offered to introduce students to the principles of organic chemistry and to
communicate the excitement of scientific discovery. The basic objective of organic chemistry Il is to
continue to lay a solid foundation of organic chemistry for students of future advanced studies in
chemistry and other important areas such as biochemistry, medical fields, applied life sciences that
require thorough understanding of organic chemistry.

This course is designed to provide an understanding of kinetics as it applies to chemical reactions
from the microscopic viewpoint and the theoretical foundation required for designing chemical reactors
for controlling chemical reactions. Chemical kinetics includes investigations of how different
experimental conditions can influence the speed of a chemical reaction and yield information about
the reaction's mechanism and transition states, as well as the construction of mathematical models
that can describe the characteristics of a chemical reaction.

This course offers a hands-on opportunity of basic organic, inorganic, and physical chemistry
experiments that are essential for students majoring in energy conversion and storage. We will
particularly emphasize the basic lab skills related to the understanding and characterizations of
energy materials.

This course offers general concepts of polymers. Understanding synthesis, characterization, and
processing of polymers are important issues in contemporary materials science and engineering. Solid
concepts on the structure-property relationship of synthetic polymers allow us to design new
structures of polymers for application-specific purposes. Specifically, photo- and electro-active
polymers will be discussed in details.

This course presents the concepts and models of chemistry. Topics include atomic and molecular
structure, nomenclature, chemical reaction and stoichiometry, thermochemistry, periodicity, atomic
structures and chemical bonding. This course is designed for students who plan to major in one of
the engineering schools.

This course covers fundamentals related to electrochemical science and engineering as well as its
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applications. These include: redox reactions, electrochemical cells, thermodynamics related to
electrochemistry, and electrode kinetics. In the second half of the course participants will explore how
the aforementioned principles can be applied to electrochemical energy conversion, characterization of
materials, and electrochemical sensors.

This course focuses on the basic principles of solid state chemistry. Structural, chemical, and physical
aspects of inorganic solids, such as ionic solids, metal, and molecular solids, will be discussed. The
course explores the relationship between electronic structure, chemical bonding, and atomic order. It
also investigates the characterization of atomic arrangements in crystalline and amorphous solids:
metals, ceramics, semiconductors, and polymers. Topics include: symmetry, basic crystallography,
crystal structure, bonding in solids, characterization techniques (X-ray diffraction, microscopy, and
spectroscopy) and crystal defects.

This 2 credit lab course deals with experiments related to energy conversion and storage devices
such as batteries and fuel cells. The synthesis and characterization of its devices will be performed.
Finally, students will be assessed on the results of their electrochemical conversation and storage.

This course will cover the basic concepts, mechanisms, and applications of electronics devices.
Topics will include band structure, electrical properties, optical properties of semiconductors, and its
applications such as p-n junction diodes, field-effect transistors, light emitting diodes, and solar cells.

This course offers basic understandings and applications of the energy materials related to energy
conversion and storage using organic and inorganic materials. It covers the roles of bonding defining
the fundamental types of energy materials and structural defects, kinetics, and expands to in-depth
understanding of electronic, magnetic materials and metals and ceramics, glasses and polymers.
Finally, this course focuses on the material selection and design for the solar cells, fuel cell, and
batteries. It also investigates not only the basic concepts and materials for light harvesting system,
light-emitting diodes, solar cells, and thermoelectrics. Through this course, students will have a
chance to enhance their understanding to energy materials.

Topics in quantum mechanics, statistical mechanics, molecular dynamics, and molecular spectroscopy
will be covered in this course. Through the study of quantum mechanics, students will further apply
their knowledge of QM to understand how spectroscopy can be used to probe molecular systems.
Through the study of molecular dynamics and molecular spectroscopy, students will discover how
empirical reaction rates and molecular-based models can be used to gain insight into both simple and
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complex chemical systems.

This course covers fundamental concepts and physical properties of polymers to provide knowledge
on the structure analysis of polymers and thus, one can understand structural characteristics of
polymers depending upon chemical structures, molecular weights, molecular structures and
morphologies. Specifically, the close relationship between chemical structures and physical properties
will be discussed in details.

This course introduces the principles of analytical instruments which are needed in the
characterization of various materials, and provides students with the opportunity to learn how to
operate them in laboratories. This course deals with many integuments for spectroscopic analysis
(NMR, FTIR, Raman, UV/VIS), x-ray analysis (XRD, XRF), surface analysis (AFM, XPS, SIMS),
thermal analysis (DSC, TGA), Mass spectrometry, and electron microscopy (SEM, TEM).

This course builds upon the fundamental principles of solar cells, their composition and structures.
The course will delve into the inner workings and composition of solar cell structures, photovoltaic
applications and advanced theories and next generation applications of solar cell structures. Particular
attention will be given to the use and assessment of laboratory instruments used in solar cell
analysis.

Electronics structures, spectroscopic and magnetic properties of the coordination compounds will be
discussed based on the crystal field theory and molecular orbital theory. In addition to the reactions
and properties of the coordination compounds, and the catalytic properties of the organometallic
compounds also will discussed.

This course is the second part of a two-quarter solid state chemistry course offered to introduce
students to the basic principles of solid state chemistry and its application to engineering systems.
The techniques commonly used to synthesize and study solid materials are introduced in the second
part. Topics cover phase diagrams, electrical, magnetic and optical properties of solids. Examples are
drawn from energy generation and storage devices such as batteries, fuel cells, and superconductors.

This course is designed to introduce current topics in energy conversion and storage.
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This course addresses a broad overview of the phase transformations that are important to
understand the relationships between structure and property in materials.

The topics covered include classification of phase, transformations, nucleation, spinodal
decomposition, growth, formal kinetics of transformations, diffusional phase transformations,
diffusionless phase transformations, and non-equilibrium materials.

This course deals with subjects in modern nanoscience and nanotechnology. As such, it will present
the essential principles and application of the unique characteristics observed in materials of
nanometer size.

The scientific research often requires IT technologies to obtain effective data, understand the meaning
of numbers, or explain what they actually show. There are many programming tools to express
scientific data. For instances, software "Origin" enables us to manipulate various graphs to obtain
specific meaning, and software "Chemdraw" give us effective molecular geometry. In addition,
"Endnote" makes it facile to handle the references. This course will give you chances to approach
more |T-adopted scientific expression through various programs, which will include Origin, Chemdraw,
Endnote, and 3DMAX, etc.

2) Chemical Engineering (ACE)

This class is an introduction to the classification, structure, reactions, and reaction mechanisms of
carbon compounds. The class is set up so that, upon completion, students will understand the
different characteristics of carbon compounds, including their classification, structure, nomenclature,
reactions, reaction mechanisms, and synthesis. Some examples are halocarbons, alkenes, and
alcohols. This course will provide a solid foundation in organic chemistry and the fundamentals
essential for the subsequent study of biochemistry, molecular biology, and materials applications of
polymers.

This course deals with the structure, nomenclature, reactions, reaction mechanisms, and synthesis of
carbon compounds that contain oxygen and nitrogen. This is the second group of lectures in a
two-semester organic chemistry course that is being offered to introduce students to the
comprehensive, and somewhat rigorous, principles of organic chemistry and to communicate the
excitement of scientific discovery. The basic objective of Organic Chemistry Il is to continue to lay a
solid organic chemistry foundation for further advanced studies in chemistry and other important
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fields, such as biochemistry, the medical field and applied life sciences, all of which require a
thorough understanding of organic chemistry.

The course is a general study of thermodynamics in the areas of physical chemistry covering the
classical nature of energy conversion between heat, mechanical work, and the macroscopic variables
such as temperature, volume and pressure in chemical systems. Thermodynamics provides the
essential strategies for (1) calculating energy conversion, for example, in engines and (2) for
determining the equilibrium composition of chemically reacting systems.

This course enhances student understanding of the connection between the chemistry and the
chemical process. Students will gain a solid understanding of what chemical processes do (convert
raw materials into useful products using energy and other resources), and learn about the ways in
which chemical engineers make decisions and balance constraints to come up with new processes
and products. Students will learn material and energy balances as tools to achieve a real goal:
workable, economical, and safe chemical processes and products.

This course offers students the basic understanding of thermodynamics and its practical applications
relevant to various chemical processes. Through this course, students will learn the fundamental
principles/laws of thermodynamics and how they can be used to describe and analyze systematically
a wide variety of thermodynamic properties and phenomena such as phase equilibria.

The 2™ track students are strongly recommended to take this course even if they have taken courses
relevant to thermodynamics.

This course is designed to teach students the various biochemicals and their reactions occurring
within living organisms. Students are expected to learn basic concepts and principles of biochemistry
and to develop integrated knowledge base to be a successful (bio)chemical engineer who wants to
find careers in the field of biotechnology. Topics discussed will include water, amino acids and
proteins, enzymes, bioenergetics, glycolysis, the citric acid cycle, gluconeogenesis, electron transport
chain, photosynthesis etc. Because this lecture discusses energetics and reaction mechanisms, it is
highly desired that a student has completed both one-semester organic chemistry and one-semester
physical chemistry before taking this course.

This course will emphasize the fundamental concepts of biology including an introduction to the
disciplines of biochemistry, cell organization, metabolism, genetics, genomics, molecular biology,
recombinant DNA technology and evolution that provide the foundation for modern biotechnology and
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bioengineering.

A series of lectures provide basic principles of relevant numerical methods in the field of bio and
chemical sciences. Lectures will be supplemented by hands-on demonstration and exercises with
scientific computing tools, such as Matlab, Mathematica and Chemdraw. Introduction to scientific
databases including NCBI and SciFinder will also be given.

The basic unit processes are understood through these experiments. This course covers fixed and
fluidized beds, batch and continuous stirred tank reactors, catalytic reactors, ion exchange unit,
enzyme reactors and so on.

The course is designed for undergraduate students who plan to major in Energy and Chemical
Engineering. The objective of this course is to understand basic principles of modern inorganic
chemistry. Topics covered in this course include atomic and molecular structures, molecular shape
and symmetry, group theory and molecular orbital theory, structure of solids, and acid-base and
donor-acceptor chemistry.

This course is designed to provide (1) an understanding of kinetics as it applies to chemical reactions
from the microscopic viewpoint and (2) the basis required for designing chemical reactors for
controlling chemical reactions.

This course covers fundamentals related to electrochemical science and engineering as well as its
applications. These include: redox reactions, electrochemical cells, thermodynamics related to
electrochemistry, and electrode kinetics. In the second half of the course participants will explore how
the aforementioned principles can be applied to electrochemical energy conversion, characterization of
materials, and electrochemical sensors.

This course focuses on the basic principles of solid state chemistry. Structural, chemical, and physical
aspects of inorganic solids, such as ionic solids, metal, and molecular solids, will be discussed. The
course explores the relationship between electronic structure, chemical bonding, and atomic order. It
also investigates the characterization of atomic arrangements in crystalline and amorphous solids:
metals, ceramics, semiconductors, and polymers. Topics include: symmetry, basic crystallography,
crystal structure, bonding in solids, characterization techniques (X-ray diffraction, microscopy, and
spectroscopy) and crystal defects.
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In this course, entire coordination chemistry will be handled. Especially, with the knowledge of
molecular orbital theory, structures, bonding, and electronic spectra of molecules are discussed. In
addition, reactions and mechanisms of coordination compounds and their practical applications for
catalysis will be provided.

Most of the chemical operations are concerned with the behavior of fluids in process equipment.
Underlying every step of the process are the principles of the transport phenomena, which include
heat, mass and momentum transfer. The course covers balance equation, diffusion, steady-state,
boundary conditions and flux laws.

Differential Equations and Physical Chemistry | are pre-required courses, and further it is strongly
recommended that students should take Chemical Engineering Thermodynamics or a corresponding
course in advance.

This course offers an advanced level of understanding on the transport phenomena (momentum, heat,
and mass transfer) from an unified viewpoint. We will learn how to derive rigorously the general
balance equations from both microscopic and macroscopic approaches and how to apply such
equations to solve a variety of real problems. We will also learn the microscopic interpretation of
macroscopic transport properties such as viscosity, diffusion coefficient, heat conductivity, etc.

This course introduces the students to natural and synthetic polymers and their physical and chemical
properties. Students will learn the structure and property of polymers, starting from single chain
conformations. One emphasis will be on the universal static and dynamic behavior of polymers in
good solvents, semi-dilute solvents, theta solvents, and in melts. In addition, this course will cover the
basic chemical synthesis and chemical properties of different polymers.

This course is designed to provide an introduction to polymer materials science, including the
synthesis, characterization, and applications of macromolecules. The emphasis will be on
understanding the relationships between macromolecular architecture (and how it can be controlled
and characterized), and the resulting chemical, physical and mechanical properties. Discussion of the
recent literature will focus on how these structure-property relationships guide the design and
synthesis of new materials and polymer-based reagents and devices. In addition, this course also
intends to deal with the application of polymers towards various fields of science.

This course is a complementary laboratory course to the Organic Chemistry (IlI), Physical Chemistry
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(II), and Polymer Related lectures. It is designed to aid students in developing more advanced
laboratory skills and techniques for the practical application of organic/physical chemistry principles.
The students will also learn to report on and discuss their results using standard scientific
methodologies. This course offers a variety of experiments designed to introduce the advanced
experimental methods needed in organic, physical, and polymer chemistry.

This course introduces the principles of analytical instruments which are essential for the
characterisation of various compounds and materials. The course provides students with the
opportunity to learn how to operate them in laboratories. This course deals with many instruments for
spectroscopic analysis (NMR, IR, UV/VIS, Raman), x-ray analysis (XRD, XRF), surface analysis
(AFM, XPS, SIMS), thermal analysis (DSC, TGA), Mass spectrometry, and electron microscopy.

This course is designed to introduce current topics in advanced chemical engineering. Through this
course, students will understand how basic knowledge in chemical engineering is used in the
research and development of chemical products and processes and discuss the future trends in
chemical engineering.

This course is intended primarily as an introduction course to nanomaterials chemistry for
undergraduate-level chemical engineers. The objective of this course is to understand basic concepts
of nanoscience and nanotechnology and introduce general synthetic principles, characterization
methods, and potential applications of nanostructured materials. These issues will be discussed with
currently important nanomaterials, including silica, semiconducting, magnetic plasmonic, and carbon
nanostructures.

Catalysts are materials that enhance the kinetics of chemical reactions. This course provides the
basis to understanding the interaction between catalysts and molecules; and the effects of the
catalyst's surface structure on chemical reactions.

This course is designed for advanced students in chemical engineering. The objective of this course
is to apply the knowledge of reactor design and transport phenomena to mathematically formulating
and describing physicochemical processes of chemical engineers’ interest. Topics covered include the
review of basic chemical engineering principles, ordinary differential equations, partial differential
equations, and complex variables.
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Molecular biotechnology results from the convergence of many areas of research, such as molecular
biology, microbiology, biochemistry, immunology, genetics, and cell biology. This course introduces a
basic introduction to several key techniques used in biological engineering and illustrative examples
and laboratory investigations that explore modern approaches within the context of engineering and

technology.

- 142 -



School of Electrical and Computer Engineering

1. School Introduction

The school of electrical and computer engineering at UNIST is dedicated to educating students in
interdisciplinary scholarship that will serve for our future society. Our teaching and research take
places in interdisciplinary programs and institutes where traditional departmental boundaries are things
of the past. Our mission is to provide enabling technologies for the future way of life through the
convergence of electrical and computer engineering with new nano, bio, and environmental
technologies. Our efforts will bring out exciting new technologies that will contribute not only to
Ulsan's world-leading automotive, shipbuilding, and petroleum industries but also to industries and
societies world-wide. The school of ECE is establishing collaborations with universities and companies
on the other parts of the globe to provide global environment for education and researches. Come
join our efforts to become a world leading institute in science and technology.

2. Undergraduate Programs

1) Electrical Engineering [EE]

EE is a field of engineering that deals with everything from solid-state devices and designing
integrated circuits to developing information and control systems. It focuses on research and
development of IT convergence systems which are capable of enriching the future life of human
being to be pleasant, secured, convenient and socially connected. A broad range of IT technologies
in the EE areas are to be proactively merged together to create new benefits with the advent of
ubiquitous information society driven by digital convergence. EE track encourages students and
researchers alike to initiate a wide range of interactions among different areas in wireless
communications and networking, intelligent control and assistive robotics, multimedia signal
processing, digital/analog circuits design, VLSI design, high speed mixed-signal IC, RF and wireless
IC design, power electronics and power interface circuit design, semiconductor devices, plasma and
microwave engineering, optoelectronic devices. EE track encompasses the experimentation, design,
modeling, simulation and analysis of devices, circuits as well as complete systems. The combination
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of the educational program and the leading edge testing facilities provides a full cycle exposure from
concept to product realization, necessary for a top-notch quality engineer that can bring immediate
contributions in both academia and industries.

2) Computer Science and Engineering [CSE]

While most of people are familiar with computers, not many people have a good understanding of
what computer science and engineering (CSE) is really about. Implementation of computer programs
that improve the quality of human life is an important aspect of computer science and engineering,
however learning how to write computer programs is not the core discipline of computer science but
just a necessary skill to implement and prove creative and innovative computational logics and ideas
in many broad sub-areas of computer science such as algorithms, theoretical computer science,
programming languages, operating systems, databases, networks, computer security, computer
graphics, artificial intelligence, and many more. In CSE track, students learn foundational principles of
the core sub-areas of computer science. Having this curriculum, we cultivate the finest computer
scientists and engineers that have the ability of conducting highly creative and innovative research
and creating high-quality computing solutions.

Credit(minimum)
Track Required/Elective Interdisciplinary Maijor
& 2 irynd ) Remark
1° Track = 2™ Track
Required 36 18
Electrical Engineering
Elective 18 0
Required 36 9
Computer Science & Engineering
Elective 18 9
» Required Mathematics Course for Each Track
School Track Course No ez e Semester
: Mathematics course
MTH103 Applied Linear Algebra 2-2
Electrical Engineering
School of MTH201 Differential Equations 2-1
Electrical and
Computer . .
Engineering Computer MTH103 Applied Linear Algebra 2-2
Science & Engineering MTH201 Differential Equations 2-1

% Complete based on 1TR
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» Fundamentals required for Business field students when they choose EE or
CSE as their 2nd track,

School of Electrical and Computer Engineering

Course Title
EE CSE
Calculus | A A
Calculus I (0] O
Applied Linear Algebra A A
Differential Equations R R
Statistics - -
General Physics | A A
General Physics || R R
General Chemistry | O (6]
General Chemistry || (0] (0]
General Physics Lab |, I R R
General Chemistry Lab |, Il (6] (6]
Iil : Required . Accepted III : Optional
3. Curriculum
. . . Cred.- ..
Course is Course No. Course Title Course Title(Kor.) Lect.-Exp. Prerequisite

CSE201 Digital Logic CIX|EZZ] 3-3-0
EE201 Basic Circuit Theory S|20|2 3-3-0
EE231 Electromagnetics | MXE7|8H | 3-3-0

Required EE301 Microelectronics | mHxtslz2 | 3-3-0 EE201
EE311 Signals and Systems MSLUA|AH 3-3-0

- EE201

igi E{ A| AEIAIS - ’

EE320 Digital System Lab C|X|EA|AEIAIS 3-1-4 CSE201

Probability and Introduction to @ _ —
[2 7] B ATHE 3.

EE211 Random Processes SEn HEIEMANE 3-3-0

EE302 Microelectronics || Xt 2 1| 3-3-0 EE301

1TR:R

(Choose six) EE312 | Introduction to Communications SN2 3-3-0 EE211

2TRE EE313 Introduction to Control XESHOEEHH=2 3-3-0 EE311

Electronics Experiment CSE201,

EE321 P Xtz 2 A4S 3-1-4 EE201

Laboratory EE301
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. . . Cred.- ..
Course is Course No. Course Title Course Title(Kor.) Lect.-Exp. Prerequisite
EE331 Introduction .to electronic FMAFAXIHE 3-3:0
devices

EE411 Digital Signal Processing C|X|EAS X 2| 3-3-0 EE311
EE204 Electromagnetism |l HXE718 I 3-3-0

EE314 Introduction to Data Networks HIOlE YHEY3 712 3-3-0 EE211

Introduction to Electrical Energy x =

q L OS2 -3-
EE341 Systems M7|0|H X|2E|=2 3-3-0

L = EE301,

EE401 Analog Integrated Circuits O 2 XM 2 M A 3-3-0 EE302

EE402 Introduction to VLSI Design ZnYUE F™3Z M 3-3-0 EE301

EE403 Introduction to RF Engineering RF 33t 72 3-3-0 EE201,

EE301

Fundamentals of Power _ EE301

M X KZSHH2 -3- ’

EE404 Electronics HATRSHE 330 Egas

EE412 Communication Systems EMA|AH! 3-3-0 EE312

Introduction to Information and HE 4 HE|D|C|of
EE414 Multimedia Systems AAH! JH2 3-3-0
Elective : :
EE431 Sem|conduct9r VITSI Devices HEE M| ZI M A Xp2 5 3-3:0
Engineering

EE432 Optoelectronics X3S 3-3-0
CSE221 Data Structures HO|E| = 3-3-0
CSE241 Object Oriented Programming iy X|gF =232 3-3-0
CSE463 Machine Learning 714 && 3-3-0
PHY416 Semiconductor Physics Hte x| 22| st 3-3-0
PHY427 Plasma and Beam Physics E°t=o} & "HEg| 3-3-0
EE480 Special Topics in EE | XU | BSER | 3-3-0
EE481 Special Topics in EE || HXIUHMI|ZBSIER || 3-3-0
EE482 Special Topics in EE Il HXILUFI|BSIER I 3-3-0
EE483 Special Topics in EE IV MXUM7|BESERZ |V 3-3-0
EE484 Special Topics in EEV HXIUHI|BSHER V 3-3-0
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» Recommended Course Tracks (EE)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Cr§d|t) Course title (Crgdlt) Course title (C“’fd't) Total
1st .~ 2nd 1st . 2nd 1st | 2nd
Digital Logic 3-3-0 Microelectronics | 3-3-0
Required | Basic Circuit Theory 3-3-0 : Signals and Systems: 3-3-0
Electromagnetics | 3-3-0 Digital System Lab 3-1-4
Total 6 3 9 18
Probability and - .
Introduction to 3-3-0 . Microelectronics || 3.3 Digital Signal 3-3-0
Processing
Random Processes
Introduction to 3.3.0
1TRR Communications
(cr:i))gse Introduction to 3-3.0
Control
2TRE Electronics
Experiment 3-1-4
Laboratory
Introduc.tlon tq 3.30
electronic devices
Total 3 6 9 3 21
Data Structures 3-3:0 Introduction to Data 3.30 Apalqg Integrated 3.3.0
Networks Circuits
. . Introduction to .
Object Orlgnted 3.3.0 Electrical Energy 3.3.0 Intrqductlon to VLSI 3.3.0
Programming Design
Systems
Electromagnetism |l 3-3-0 Intro.ductl.o nto RF 3-3-0
Engineering
Fundamentals of
Power Electronics | o0
Communication 3.3.0
Systems
Elective Semiconductor VLSI
) . - 3-3-0
Devices Engineering
Optoelectronics 3-3-0
Machine Learning 3-3-0
Semponductor 3-3.0
Physics
Plasma and Beam 3-3:0
Physics
Introduction to
Information and 3-3-0
Multimedia Systems
Total 3 6 6 21 12 48
Sum 9 12 15 15 24 12 87
Total

* 2014 & 2015 admitted students should take 'Digital System Lab(EE320)".

- Students who entered UNIST before 2014 are not required.
* Only for EE new track students who already took 'Digital System Lab(CSE201)' should follow 2014 curriculum.
* EE old track students should follow 2013(=2012) curriculum.
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Cred.-

q Course . . .
Course is No. Course Title Course Title(Kor.) Lect.-Exp. Prerequisite
CSE221 Data Structures HIO|E| X 3-3-0 CSE241
Required CSE241: Object Oriented Programming | ZHH| X|gF =2 7z 3-3-0
CSE331 Introduction to Algorithms llgn el == 3-3-0 CSE232
CSE201 Digital Logic CIXHZ2 = 3-3-0
CSE251 System Programming AMAH T2y 3-3-0
Probability and Introduction to | _ —
= El = A2 -3-
EE211 Random Processes SEn HEm2 AN 3-3-0
CSEZ232 Discrete Mathematics O| A5t 3-3-0
. — CSE201
HOE| X X2 3. ’
1TRR CSE301 Computer Organization HEEHXZXZ 3-3-0 CSE241
2TRE
CSE241
. ooz A ,
CSE311 Operating Systems S| A| 3-3-0 CSE221
CSE332 Theory of Computation ZH|AE O|2 3-3-0
CSE341 Principles of Programming m2TaiEolof 3-3:0 CSE241
Languages
CSE351 Computer Networks AEE Y ELQT 3-3-0 CES|I55221411,
EE201 Basic Circuit Theory S|20|2 3-3-0
CSE411 Introduction to Compilers Zinielg] =2 3-3-0 CSE341
CSE412 Parallel Computing Ha HZE] 3-3-0
CSE241
A A|AE -3 )
CSE421 Database Systems HIO|E{H|O| A A|AE 3-3-0 CSE221
CSE462 Artificial Intelligence °IBX|s 3-3-0 CSE331
CSE463 Machine Learning 714 && 3-3-0
— CSE241
; ; o] HIIE| a2 ’
Elective CSE465 Mobile Computing DHY HEZRE| 3-3-0 CSE351
— CSE241
i 41T oA -3 ’
CSE471 Computer Graphics AZE JefEIA 3-3-0 CSE221
CSE480 Special Topic in CSE | ZEE 2st EZ | 3-3-0
CSE481 Special Topic in CSE I HoE 3s EZ | 3-3-0
CSE482 Special Topic in CSE Il ZHEE 3st EE 3-3-0
CSE483 Special Topic in CSE IV HEE Bt EE NV 3-3-0
CSE484 Special Topic in CSE V HEEH Bst EE V 3-3-0

1) Digital Logic(CSE201) in 2015 & 2016 curriculum = Digital System Lab(CSE201) in 2014 curriculum

2) Object Oriented Programming(CSE241) in 2014, 2015 & 2016 curriculum =

curriculum.

Advanced Programming(CSE202) in 2013

3) When students following curriculums before 2016 take System Programming(CSE251), it is recognized as an elective

course.
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» Recommended Course Tracks [CSE]

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Cr§d|t) Course title (Cr§d|t) Course title (Cr§d|t) Uil
1st . 2nd 1st . 2nd 1st | 2nd
Data Structures 3-3-0 Introc!uctlon to 3-3-0
Algorithms
Required
Object Orlgnted 3.3.0
Programming
Total 3 3 3 9
. A Computer
Digital Logic 3-3-0 Organization 3-3-0
System 3-3-0 | Operating Systems 3-3-0
Programming P 9 sy
i Probability and
TTRR | Introduction to 3.3.0 Iheory of 3-3-0
2TR:E Computation
Random Processes
. Principles of
Discrete f
Mathematics 3-3-0 Programming 3-3-0
Languages
Computer Networks 3-3-0
Total 6 6 6 9 27
Basic Circuit Theory 3-3-0 Introduction to 3-3-0
Compilers
Parallel Computing 3-3-0
Database Systems : 3-3-0
Elective Artificial Intelligence 3-3-0
Machine Learning 3-3-0
Mobile Computing 3-3-0
Computer Graphics i 3-3-0
Total 3 15 6 24
Sum
Total 9 12 9 9 15 6 60

* CSE old track students following 2009~2013 can take new courses in 2014 & 2015 curriculum as electives.

1) Object Oriented Programming(CSE241) in 2014 & 2015 curriculum = Advanced Programming(CSE202) in 2013 curriculum.
2) Digital Logic(CSE201) in 2015 curriculum = Digital System Lab(CSE201) in 2014 curriculum.

3) 1/2 Track Credit Requirement : 33/27
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4. History of Courses Change of 2015-2016

Acad. Yr. 2015 2016
EE204 Electromagnetism Il
PHY204 Electromagnetism Il . EE204 is dlfferer.lt course from PHY204.
So each course will be accredited as a separate
course.
_ CSE463 Machine Learning . CSE463 Machine Learning
Electrical (2nd semester) (1st semester)
Engineering
EE341 Introduction to Electrical Energy Systems
(New)
EE414 Introduction to Information and Multimedia
Systems
(New)
EE201 Basic Circuit Theory . EE201 Basic Circuit Theory
(1TR:R / 2TR:E) (Elective)
CSE463 Machine Learning . CSE463 Machine Learning
Computer (2nd semester) (1st semester)
Science &
Engineering CSE462 Artificial Intelligence _.  CSE462 Artificial Intelligence
(1st semester) (2nd semester)
CSE251 System Programming
(New)

5. Course Descriptions

1) Electrical Engineering (EE)

The aims of this course are to make the students understand the principles and the fundamental
concepts of circuit analysis; to develop the student's familiarity and understanding in modeling and
analyzing circuits through a variety of real-world examples; and to extend the student's ability to apply
system analysis to other branches of engineering. Memory, circuits, communication and control
system, design of VLSI, magnetically coupled networks, power analysis, laplace transform, capacitor,
inductor, and polyphase circuits are main topics of the course. The PSpice tool will be introduced and
used for basic experiments. This course is focused on both hands-on experience and design practice.

This course introduces probability, random process, confidence interval, experimental design and
hypothesis testing, statistical average, correlation, spectral analysis for wide sense stationary
processes, random signals and noise in linear systems.
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This course is the first half of one-year electromagnetics course. It deals with basic electro- and
magnetostatic phenomena and the related theories using vector calculus, such as coulomb and
ampere law, electric and magnetic fields and their boundary conditions at the interface of different
media. It also covers the fundamental aspects of dielectric and magnetic materials, and
electromagnetic induction.

This course covers an introduction to electronic circuits and the analysis and design of transistor
amplifiers. First, the course extensively explains the basic operation principles of diodes, BJTs, and
MOSFETs derived from physical structures and gives a concept of equivalent device models. Then,
we will study the design and analysis of basic BJT and FET amplifiers and differential and
multi-stage amplifiers.

This course is the succession of the Microelectronicsl course where the material covered focused on
single elements and their operational principles. In Microelectronics I, amplifiers, current mirrors,
frequency response, and stability will be covered to understand the implementation of
microelectronics.

This course introduces time-domain frequency domain response using Fourier series, Fourier
transform, Laplace transform, discrete Fourier series and transform, sampling, z-transform, relationship
between time and frequency descriptions of discrete and continuous signal and linear time invariant
systems.

This course introduces core concepts in analog and digital communication systems. The topics
include Fourier transform, communication signals, amplitude modulation (AM), phase and frequency
modulation (PM and FM), noise in communications, techniques in analog to digital transformation
(sampling and quantization), and an introduction to source and channel coding.

This course introduces fundamentals of linear systems control: mathematical modeling, analysis, and
design of systems, transfer function, root locus, bode diagram, nyquist method, and state space
method.

This course provides an introduction to data networks. The topics covered in the course include the
OSI 7-layer architecture and mathematical modeling of its underlying peer-to-peer protocols, with an
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emphasis on lower layers such as data link, MAC, and network layers.

This course introduces elements of modern electrical energy systems, including energy resources,
energy conversion, power delivery and processing. The course also covers the basic principles on
power converters and electromechanical energy conversion.

This experiment course related to basic circuit theory and digital systems is focused on both
hands-on experience and design practice with the following experiments: 1. Utilization of experimental
equipments such as oscilloscope, power supply, and function generator, 2. Basic electric circuit theory
with R, L, and C circuit networks, 3. Various digital circuit and systems, 4. Design specific digital
system for given functionality as a term project.

Experiments related to circuit theory and electronic circuits are performed. This course is focused on
both hands-on experience and design practice with the following experiments:

Circuit theory: 1. Measuring equipments and RC transient response, 2. Phasor and AC steady-state
response, 3. 3-phase circuits. Electronic circuit: 4. Diode and BJT characteristics, 5. BJT and
MOSFET amplifier, 6. Application of operational amplifiers. Design: 7. Sine/square wave function
generator design, 8. Active filter design, 9. DC power supply design.

This course first covers the fundamental physical concepts related to electronic devices, i.e., crystal
structure of semiconductor materials, electronic energy band, dopants, carrier transport. Then it
introduces the basic working principles of various electronic devices such as PN junction, bipolar
transistor, Metal/Semiconductor junction, field effect transistor, microwave devices, and photonic
devices.

This course covers basic concepts of fabrication, operation and design techniques related to CMOS
integrated circuits. It also covers analysis and design of analog ICs using analytic techniques and
CAD tools. Topics include amplifiers, current sources, output circuits, and other analog blocks.

This course studies analysis and design techniques for implementations of very large-scale integrated
(VLSI) circuits, MOS technology, logic, interconnect, and memory by using electronic design aid
(EDA) tools. Topics include full custom design methodology of logic gate generations, timing/power
simulations, layout, DRC/LVS rule checking, and floor plan. Projects will be conducted to develop and
lay out circuits.
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This course is intended to introduce the general background that is required for RF, microwave,
mm-wave, and THz designs. After a brief review of EM and transmission line theory, microwave
network and impedance matching concepts are introduced. With the understanding of microwave
network, the design of microwave components including power divider, couplers, resonators, active
RF circuits, and RF systems will be covered.

The objective of this course is to introduce essential elements for controling and interfacing electric
power. Main topics include power rectifiers for AC-DC conversion, PFC circuits, various DC-DC
converters, resonant converters, bidirectional converters, and inverters for DC-AC conversion. This
course is focusing on static power conversions; however, an introduction to electromechanical energy
conversion and the control and drives of electric machines will be served.

This course introduces sampling of continuous-time signals and reconstruction of continuous signals
from samples, spectral analysis of signals, fast Fourier transform, design of finite and infinite impulse
response filters, signal flow graphs and filter implementation methods.

This course covers fundamental techniques for digital communication systems. The topics include
analog to digital transformation using sampling and quantization, baseband and bandpass digital
transmission, and an introduction to source and channel coding.

In this course, we study in depth how the various semiconductor devices operate by using analytical
approach and computer simulation. The fabrication processes and the operating principles of the
manufacturing equipments are also covered. Finally, the application of semiconductor devices to
actual integrated circuits and new types of devices will be discussed.

This introductory course is intended to familiarize students with underlying principles of optoelectronic
and optical communication devices. Topics of this course include an overview of laser, fiber optic
communication systems, optics review, light wave fundamentals, light detectors, noise analysis, and
system design.

This course introduces the fundamentals of theories and applications for communication and
multimedia signal processing. This course provides basic concepts of processing various multimedia
signals such as image, video, 3-D image, and bio-medical image, with applications to image
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processing and computer vision. This course also provides a hands-on experience on cutting-edge
communication signal processing and networking protocols such as LTE, Wi-Fi, 5G, loT, and etc.
Students will implement a toy system consisting of their essential parts.

This course introduces new research topics in the field of Electrical Engineering |.

This course introduces new research topics in the field of Electrical Engineering Il.

This course introduces new research topics in the field of Electrical Engineering Ill.

This course introduces new research topics in the field of Electrical Engineering IV.

This course introduces new research topics in the field of Electrical Engineering V.

2) Computer Science & Engineering (CSE)

To understand the basic principles of digital logic circuit, this course introduces the fundamental
concepts, components and operations of digital systems. The topics to be covered include the
theories of binary numbers, Boolean algebra, combination/sequential logics, registers, and counters
and their implementation via hardware description languages.

This course introduces abstract data type concept such as array, queue, stack, tree, and graph to
obtain the ability to program these abstract data types in computer programming languages.

This course introduces discrete objects, such as permutations, combinations, networks, and graphs.
Topics include enumeration, partially ordered sets, generating functions, graphs, trees, and algorithms.

This course is a second programming course for Computer Science Engineering track with a focus on
object-oriented programming. The goal of the course is to develop skills such as algorithm design and
testing as well as the implementation of programs. This course requires students to implement a large
number of small to medium-sized applications, and to learn how to use relevant development tools.
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Through this course, students are provided a programmer's view on how computer systems execute
programs, store information, and communicate. This will enable students to become more effective
programmers allowing students to consider issues such as performance, portability and robustness
when programming. This course will also serve as a foundation for upper level courses such as
operating systems, computer networks, and computer organization. Various topics such as
machine-level code and its generation by optimizing compilers, performance evaluation and
optimization, and memory organization and management will be covered.

This course provides students with a basic understanding of computer organization and architecture.
It is concerned mostly with the hardware aspects of computer systems: structural organization and
hardware design of digital computer systems; underlying design principles and their impact on

computer performance; and software impact on computer.

This course introduces the objective and various forms of operating systems. Also resource
management mechanisms such as process management, memory management, storage management

and synchronization tools are covered in this course.

This course introduces the basic concepts of design and analysis of computer algorithms: the basic
principles and techniques of computational complexity (worst-case and average behavior, space
usage, and lower bounds on the complexity of a problem), and algorithms for fundamental problems.
It also introduces the areas of NP-completeness and parallel algorithms.

This course is an introductory course on the theory of computation. The topics covered in this course
includes: mathematical modelling of computing mechanisms (automatons), formal languages,
computability, and basic complexity theory.

By studying the design of programming languages and discussing their similarities and differences,
this course provide introduces the concept of modern programming languages and improves the
ability to learn diverse programming languages.

This course provides the fundamental concepts of computer networking and exercises for network
programming. The topics covered in this course are data link, networking, transport, and application
layers.
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This course introduces the design and implementation of compiler and runtime systems for
programming languages. The topics covered include parsing techniques, lexcial and syntactic analysis,
context analysis, and runtime systems.

As we enter the multicore era, parallel and distributed computing techniques now permeate most
computing activities. This course is designed to let students follow rapid changes in computing
hardware platforms and devices, and understand the concepts of parallel computing architecture,
parallel programming models, parallel computing applications, and performance analysis.

This course introduces the concept of databases and provides basic experience in database
programming. This includes the design of relational model, relational algebra, and SQL. The second
half of the class will focus on the under-the-hood of DBMS systems and database design principles
are also in the scope of this course.

Can machines think? Many pioneers in computer science have investigated this question. Artificial
Intelligence (Al) is a branch of computer science dedicated to the creation of machines with
intelligence. This course aims to introduce students to the field of Al and make them familiar with
fundamental techniques for building intelligent systems.

Machine learning is the science and engineering of building system that can learn from data. In
recent years, machine learning has given us self-driving cars, effective web search, and accurate
recommendation systems. This course will provide the theoretical underpinnings of machine learning,
but also best practices in the machine learning industries. The courses include a broad introduction to
machine learning, learning theory, and data mining.

This course studies how mobile computing is different from conventional computing in the aspect of
its concept, architecture and applications. Major enabling techniques of mobile computing such as
sensing, mobile communication, machine learning, and system optimization for energy efficiency are
explained with opportunities of implementing such technologies in Android platforms.

This course introduces the theory behind the computer graphics for displaying 3D objects and the
algorithms to improve the reality of the 3D computer graphics and provides the experience of 3D
computer graphics programming with OpenGL.
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introduces new research topics

introduces new research topics

introduces new research topics

introduces new research topics

introduces new research topics

in the field of Computer Science & Engineering |I.

in the field of Computer Science & Engineering Il.

in the field of Computer Science & Engineering lIl.

in the field of Computer Science & Engineering IV.

in the field of Computer Science & EngineeringV.
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1. School Introduction

School of Life Sciences aims to improve human health by interdisciplinary research and education in
biomedical sciences and engineering through the convergence of fundamental biology, nanotechnology
and various engineering principles. In order to meet the increased needs in healthcare and advanced
medical theragnostics, school of life sciences pursues to train creative global leaders through
interdisciplinary research and education programs.

2. Undergraduate Programs

1) Biomedical Engineering (BME)

Biomedical engineering (BME) aims to improve human health by applying advanced engineering
principles and methods to medical and biological problems, such as disease diagnostics, health
monitoring, treatment, and therapy. In order to meet the increased needs in healthcare, BME track at
UNIST pursues to train creative global leaders through top-class interdisciplinary research and
education programs. Our competitive research programs include biochips, biomedical devices,
biomimetics, biomaterials, molecular imaging, tissue engineering, drug delivery, bio-robots, genomics
and genome engineering.

2) Biological Sciences (BIO)

Ground-breaking research achievements in biological sciences such as the human genome project,
stem cell research, innovative therapies in cancers, and age-related diseases highlight the potential of
biological sciences to be one of the most promising areas in science. The Biological Sciences track
aims to produce brilliant and creative scientific minds that are familiar with the principles of biology
and the cutting-edge equipment available at the state-of-the-art facilities provided by UNIST.
Researches in the Biological Sciences track at UNIST are focused on age-related diseases,
neuroscience, stem cells and regenerative medicine.
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Credit(minimum)
Track Required/Elective Interdisciplinary Major
1% Track 2™ Track
Required 30 12
Biomedical Engineering
Elective 24 6
Required 23 15
Biological Sciences
Elective 31 3
3. Curriculum
. . . Cred.- Remarks
Course is | Course No. Course Title Course Title(Kor.) Lect-Exp. (Prerequisite)
Introduction to Biomedical _
MO D52 -3
BME211 Engineering MHZSHH2 3-3-0
BME301 .Co.mputatlonal I\/!ethoc?s for. AT T} SHAN T T BHR A 3-3:0
. Biosciences and Bioengineering
Required Transport Phenomena in Biological
BME311 P 9 M| Q| = 5 3-3-0 MTH201
Systems
Biomaterials and Tissue — =
BME435 ) . HO|2A =z 2 ZZE|Zst 3-3-0
Engineering
BIO301 Cell Biology MEZMS st 3-3-0
BIO332 Anatomy and Physiology sl a| st 3-3-0
TR : R BME411 Physical Biology of the Cell MNEZMES2|8 3-3-0
TR - E BMEA413 Biomedical Instrumentation 0|2 7|7| Al 3-1-4
Laboratory
BME470 BME Senior Design | - 3-1-4
BME480 BME Senior Design Il - 3-1-4
BME212 Bio-instrumental Analysis HIO|R7|7|8M 3-3-0
BME319 Optics and Imaging z+sto|o| & 3-3-0
Introduction to Light Microscopy AHEE
230|474 =2 -3-
BME321 for Biology MES0IEINE 3-3-0
BME324 Genomics H=st 3-3-0
BME325 iIntroduction to Quantitative Biology HBHMMESIHH=2 3-3-0
BME421 Nano-Bioengineering Lt-HlO| 228t 3-3-0
i i i O|AHH x| 3.
o9 3.
BME433 Applications 20| X2} HiO|? 28 3-3-0
Special Topics in Biomedical MO TSES
BME401 Engineering | 38S=5= | 3-3-0
Special Topics in Biomedical AMHTEE = 2
BME402 Engineering Il dESAS= 3-3-0
Special Topics in Biomedical MHTEIE= 2
BMEA403 Engineering I CEER R 3-3-0
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Course is | Course No. Course Title Course Title(Kor.) Le(c;::.e:g;p. (P;Re?gijrig?te)
B10201 Molecular Biology 21 Est 3-3-0
BI0202 Molecular Biology Laboratory BEIIMESHAIA 2-0-4
BIO211 Biochemistry | Mstst 1 3-3-0
BIO221 Biochemistry I Mstst 2 3-3-0
BI0O431 Bioinformatics MZEEH St 3-3-0
Cigé;g 1°r Organic Chemistry | Q7|58 1 3-3-0
ACE241 FundamentaBli,)l;r;yEnglneenng ZeyE s 3.3:0
ACE311 Chemical Reaction Engineering Hr22st 3-3-0
ACE352a Polymer Materials =Y WS 3-3-0
CHM372a : Introduction to Polymer Chemistry A=Y=y S 3-3-0
NME370a : Introduction to Polymer Materials eI =] ES 3-3-0
Introduction to Molecular R
ACE4H Biotechnology EXdESS 3-3-0
CHM231 Physical Chemistry | =2|3tst 1 3-3-0
CHM291 Analytical Chemistry | B2 M35tk 1 3-3-0
CHM371 Introduction to Nanochemistry L= S}StH2 3-3-0
CHM473 Nanomaterials Chemistry L= x| 2 3}st 3-3-0
CSE463 Machine Learning vV = 3-3-0
EE201 Basic Circuit Theory 3|20|2 3-3-0
EpEﬁggogr Electromagnetics | HX}7|st 3-3-0
Probability and Introduction to SIS HET 2 A
EE211 Random Processes S 3-3-0
EE311 Signals and Systems AMS 2 A|AH 3-3-0
EE301 Microelectronics | HXE| 21 3-3-0 EE201
EE331 Introduction to electronic devices HXIAXIIN 2 3-3-0
EE411 Digital Signal Processing CIX|EMS X2 3-3-0 EE311
EE412 Communication Systems EAMA|AHEH] 3-3-0 EE312
EE432 Optoelectronics ZMXt3 st 3-3-0
HSE204 Basic Circuit Theory & Lab J|=3|20|2 2 AL 3-2-2
MEN451 Introduction to MEMS MEMSI2 3-3-0
NME202 or: Introduction to Materials Science -
AMS202 and Engineering M=S=H= 3-3-0
NME472 Introduction to Sensors MAM7H2 3-3-0
PHY213 Modern Physics S{t=S2|st 3-3-0
PHY303 Thermal and Statistical Physics g 2 EjEelst 3-3-0 PHY101,
PHY102
PHY301b Quantum Physics | XI=g | 3-3-0 l;HH\Q%‘Iz
CHM232b Physical Chemistry Il 22|55t 2 3-3-0

*

a: Select one of three courses marked with superscript "a".

* b: Select one of two courses marked with superscript "b".
* BME211, BME301, BME311 and BME435 are required courses for students whose 2nd track is Biomedical Engineering
with 2014~2015 curriculum.
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School of Life Sciences

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Credit) Course title (Credit) Course title (Credit) Total
1st | 2nd 1st | 2nd 1st | 2nd
**Introduction to **Transport . . .
Biomedical 330 Phenomena in 330 Physical Biology of 534
. . ) ) the cell
Engineering Biological Systems
*Biomedical
Instrumentation 3-1-4 *BME Senior Design | | 3-1-4
Laboratory
**Computational
i Methods for *BME Senior Design
Required Biosciences and 330 3-1-4
Bioengineering
lBlomaterlgls apd X 3.3.0
Tissue Engineering
*Cell Biology 3-3-0
Anat_omy and 3-3-0
Physiology
Total 3 0 9 9 6 3 30
Bio-instrumental . . . . .
Analysis 3-3-0 | Optics and Imaging 3-3-0 Nano-Bioengineering 3-3-0
Introduction to Light
Biochemistry | 3-3-0 Microscopy for 3-3-0 | Biomedical Imaging 3-3-0
Biology
Fundamentals in Lasers and Biomedical
Engineering 3-3-0 Genomics 3-3-0 . 3-3-0
. Applications
Biology
Organic Chemistry 5 3.4 Introduction to 3-30 Bioinformatics 3-30
| Quantitative Biology
Physpal 3.3.0 Chemlcal_ Reaction 3.3.0 | 3-3-0 Digital $|gnal 3.3:0
Chemistry | Engineering Processing
Electromagnetics | 3-3-0 Introduction to 3.3.0 Introduction to MEMS  3-3-0
Polymer Materials
’ . Communication
Elective Modern Physics 3-3-0 Signals and Systems i 3-3-0 Systems 3-3-0
Molecular Biology 3-3-0 | Microelectronics | 3-3-0 Optoelectronics 3-3-0
. . Introduction to
Molecular Biology 3.3.0 Introducgon to' 3.3:0 Molecular 3.3:0
Lab Electronic Devices .
Biotechnology
Introduction to Introduction to
Materials Science 3-3-0 | Polymer Materials 3-3-0 3-3-0
; : Sensors
and Engineering
Basic Circuit Introduction to Nanomaterials
Theory 3-3-0 Nanochemistry 3-3-0 Chemistry 3-3-0
Probability and
Introduction to Introduction to . .
Random 3-3-0 Polymer Chemistry 3-3-0 | Machine Learning 3-3-0
Processes
Thermal and Basic Circuit Theory &
Statistical Physics 330 |ab 3-3-0
Total 18 18 21 21 24 15 117
Sum
Total 21 18 30 30 30 18 147

1) * : Required only for 1track, ** : Required for 1track and 2track

2) It is mandatory that students whose 2nd track is Biomedical Engineering take all courses chosen only from BME code
courses including BIO431.
3) NBC students must check for viable replacement courses according to the course replacement list before registration.

4) BME321, BME324, BME325, BME433, ACE241, BIO431 courses are BME & BIO electives from 2014 curriculum.

5) BME470, BME480 are required for students whose 1st track is Biomedical Engineering from 2014 curriculum.
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» Suggested Path of the 1st track elective courses

If students whose 1st track is Biomedical Engineering are interested in one of focused areas such as

Biomedical

Devices,

Imaging,

Biomaterials,

and Genomics & Quantitative Biology,

Biomedical

Engineering(BME) highly recommends the following elective courses according to your academic

interests. The classes listed in the table are strongly recommended, but are not required for

graduation.
Area of Interest (Elective Course Only)
Year . e
. . . : . . Genomics & Quantitative
Biomedical Devices Imaging Biomaterials Biology
PHY203
e o, S
EE231 or PHY203
2 BIO201 PHY301 or CHM232 CHM231 BIO201
BIO211 PHY213 NME251 BI0202
BI0202 NME202 or AMS202 BIO211
BI0221
BME319 BME324
BME321 BME319 BIO201 BME325
3 CHM371 BME321 CHM371 BIO316
ACE241 BME325 CHM372 or NME370 BIO333
ACE311 EE311 or ACE352 EE311
NME202 PHY303
BME421 BME421
BME431 BME431
BME433 BME431 CHM473 BIO431
4 CHM473 BME433 MEN451 BIO433
MEN451 EE411 CSE463
MENA72 AMS460
ACE441

HSE204 or EE201
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. . . Cred.- Remarks
Course is Course No. Course Title Course Title(Kor.) Lect-Exp. (Prerequisite)
BIO211 Biochemistry | A SESH 3-3-0
B10201 Molecular Biology B ESH 3-3-0
1track only,
. BIO301 Cell Biology MEMSst 3-3-0 BIO211,
Required B10201
. = 1track only
HIAHSH -3- !
BI0302 Developmental Biology i A St 3-3-0 BI0201
BIO332 Anatomy and Physiology S 2 Az|st 3-3-0
B10221 Biochemistry Il M3ELst| 3-3-0
1TTR : R BI0261 Biochemistry Laboratory A S}EHAIE 2-0-4
2TR : E . _ 1track only
o XSt -3- ’
BIO333 Genetics SHst 3-3-0 BI0201
BI0202 Molecular Biology Laboratory BSXIMESHAS 2-0-4
BIO303 Neurobiology MYPysst 3-3-0
BIO314 Instrumental Bioanalysis ME7|7|8M 3-3-0
BIO316 Protein Science Chul =i st 3-3-0
BIO331 Microbiology 0| A= St 3-3-0
Cell Biology & Genetics TSSOl O X{5HAIS .
BIO361 Laboratory Mzdsst ¥ FrstAH 2-0-4
Current Topics in Biological S rH AN AL SHE &
BIO404 Sciences SACH M H a5t S 8 3-3-0
BIO412 Microbial Physiology o|AMESAia| st 3-3-0 BIO331
BI0O431 Bioinformatics M HStH 3-3-0
BIO432 Immunology HHSH 3-3-0
Biochemistry of Signal TAl=
| S Xt -3
BIO433 Tranduction and Regulation MEdsmE 3-3-0
BIO436 Gene Expression SEXRILE 3-3-0
BI1O438 Endocrinology and Metabolism LHEH| L cHA}St 3-3-0
Elective Bl10401 Special Toplcs in Biological Mo DISE 2| 3.3.0
Sciences |
Special Topics in Biological A ALSHE =
BIO402 Sciences I MHENISIER] 3-3-0
B10403 Special Topics in Biological ME TSR 3.3.0
Sciences I SSHESE
Fundamentals in Engineering e — 2
ACE241 Biology astM s st 3-3-0
Introduction to Light Microscopy TP —— 2
BME321 for Biology MESiO|HH=2 3-3-0
BME324 Genomics =5t 3-3-0
BME411 Physical Biology of the Cell MNEZMEES2| & 3-3-0
BMEA413 Biomedical Instrumentation 0|2 7|7|AlE 3-1-4
Laboratory
BME431 Biomedical Imaging o|AiHo|o|ZE 3-3-0
CHM211 Organic Chemistry | 27|58 1 3-3-0
CHM212 Organic Chemistry I L7|5}sk2 3-3-0
CHM231 Physical Chemistry | =258 3-3-0
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» Recommanded Course Tracks (BIO)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Cr§d|t) Course title (Cr§d|t) Course title (Cr§d|t) EE]
1st . 2nd 1st . 2nd 1st | 2nd
**Biochemistry | 3-3-0 **Cell Biology 3-3-0
o . **Anatomy and
Biochemistry Il 3-3-0 Physiology 3-3-0
Required ;| *Biochemistry 2.0-4  2-0-4 lDeveIopmentaI 3-3:0
Laboratory Biology
**Molecular Biology 3-3-0 | *Genetics 3-3-0
Total 5 8 6 6 25
. . Cell Biology &
Organic Chemistry | i 3-3-0 Genetics Laboratory 2-0-4 Immunology 3-3-0
Physical Chemistry | | 3-3-0 Instrumental 3-3-0 Bioinformatics 3-3-0
Bioanalysis
Molecular Biology . . . . )
Lab 2-0-4 | Protein Science 3-3-0 | Microbial Physiology: 3-3-0
Biochemistry of
Organic Chemistry Il 3-3-0 | Microbiology 3-3-0 Signal Tranduction | 3-3-0
and Regulation
Elective Neurobiology 3.3.0 cumenttopicsin 44, 54
Biological Sciences
Biomedical .
Instrumentation Lab. 3-1-4 Gene Expression 3-3-0
Introduction to Light .
Microscopy for 3-3-0 Endocrlrlmlogy and 3-3-0
) Metabolism
Biology
Genomics 3.3:0 Physical Biology of 3-3.0
the cell
Biomedical Imaging 3-3-0
Total 6 5 11 12 21 9 64
Sum
Total 11 13 17 18 21 9 89

1) * : Required only for 1track, ** : Required for 1track and 2track

2) It is mandatory that students whose 2nd track is Biological Sciences take all major courses chosen only from BIO code

courses.

3) NBC students must check for viable replacement courses according to the course replacement list before registration.
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4. History of Courses Change of 2015—2016

Acad. Yr. 2015 2016

Biomedical
Engineering

BIO436 Gene Expression
Biological (New)
Science

BIO438 Endocrinology and Metabolism
(New)

5. Identical Courses with other tracks

Courses

BIO0211 Biochemistry | = CHM321 Biochemistry |

B10221 Biochemistry Il = CHM322 Biochemistry I

BME435 Biomaterials and Tissue Engineering = AMS460 Bio-inspired Materials Science

6. Course Descriptions

1) Biomedical Engineering [BME]

This course is an introduction to Biomedical Engineering (BME) and will demonstrate to students how
to apply engineering knowledge and skills to real-word problems in medicine and biology. Course will
covers the basis of biology and physiology, medical instruments, biomaterials, medical imaging, and
computational biology. It is intended to facilitate the student’s understanding in areas of BME and
gain the core concept of BME, interdisciplinary research. Course is designed by composed lectures
which provide the opportunity to learn various BME activities in academia as well as industry.

The objective of this course is to provides a fundamental understanding of various analysis tools and
instruments in biomecial applications. This course will cover the basic principles of qualitative and
quantitative analyses, including chromatography, spectroscopy, and biomedical imaging.

This course introduces the fundamental principles of transport phenomena with the specific examples
in medical, biological, and bioengineering applications. This course uniquely integrates biological and
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engineering concepts to help engineers to establish and critically analyze models of biological
transport and reaction processes. It covers topics in fluid mechanics, mass transport and biochemical
interactions.

This course provides key concepts and principles of numerical methods for biosciences and
bioengineering. Lectures will be supplemented by hands-on demonstration and exercises by using
scientific computing software tools, such as Matlab, Mathematica and/or their open source
alternatives. Candidate topics to be covered include partial differential equations, time series analysis,
stochastic modelling of biological processes, and graph-theoretic analysis of large-scale networks.

The objective of this course is to understand optical microscopy and tomography. The course will
cover the fundamental optics including an overview of optical components and mechanics, and the
principle of optical imaging techniques. Students will have an opportunity to design basic optical
imaging system considering imaging parameters such as resolution, depth of focus, and field of view.

Light microscopy is an essential tool in modern biology. This course aims to provide introduction to
the principles and applications of light microscope system covering both theory and practices. It offers
guidance in the selection of microscopes, optics, cameras, and image processing as well as
fluorescence tags. It covers common light microscopy such as phase contrast, DIC, fluorescence and

confocal microscopy. It expands and updates to state of
art systems including multi-photon excitation and super-resolution microscopes.

Genomics is the new name for genetics that encompasses not only traditional genetics research and
technology topics but also includes information technology, systems biology, high throughput biodata
generation, processing, and analyses. In covers areas such as sequencing, DNA synthesis, and
genome writing and editing. Genomics course requires the students to have been exposed to general
biology, data processing, statistics, mathematics, and computer science. The genomic research can
be largely divided into experimental and informatic parts. The course will not cover hands-on
experiments due to space limitation. Students who took this subject will be able to understand life in
terms of information processing with much knowledge on how to use technologies to solve problems
such as curing cancer and aging.

This course is designed to provide the quantitative and analytical tools for understanding and rational
design of biological systems. The early part of the course covers the central dogma on a number
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basis and reviews recent progress in genetic/genomic engineering for various purposes. The latter
part is devoted to the cellular information processing with two thematic topics of gene expression
regulation and neural information processing. Rudimentary math and mandatory freshman science
courses will suffice for prerequisite. Minimal experience in mathematical software is recommended but
not required.

This course will introduce students to skills of quantitative and semi-quantitative analysis applicable to
broad number of topics even beyond biomedical topics but for purposes of class using the cell as a
major focus. Topics include understanding basic structures and components of cells, designing,
evaluating, and analyzing cellular experiments, and applying cell biology to biomedical research and
engineering. Prerequisites are Biochemistry and Physical Chemistry or Thermodynamics.

This course will provide the basic concept and hands-on experience of biomedical device. The course
will be balanced with lecture and experiment covering the topics such as biological signal
measurement, signal processing, and data analysis using LabVIEW programming. Through this
course, students will gain the skill how to design, build, and control biomedical device for laboratory
research.

This course discusses basic knowledge for interdisciplinary research in nanoscience, biology,
electronic and mechanical engineering. This course, also, provides hand-on experiences on the
modeling, microfabrication and characterization of bio-inspired microelectromechanical systems.

An introduction to the principles of biomedical imaging and its applications. A series of lectures
provide demonstrations of basic principles of noninvasive imaging methods in biology and medicine,
including x-ray, PET, MRI, ultrasound and optical imaging. Lectures by the professor will be
supplemented by in-class discussions of problems in research, and hands-on demonstrations of
imaging systems.

The use of lasers in biomedical field has been tremendously increased for last two decades, ranging
from optical diagnostics to laser therapy. This course will provide the fundamental understandings of
lasers and laser-matter interactions, as well as various applications including optical imaging,
diagnostics, and laser surgery. The course also covers the most recent advancements in laser
technology for examples, fiber lasers and microlasers and their applications in biomedical field. This
course is designed for senior undergraduate students, but not limited.
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This course is designed for both undergraduate and graduate-level students who have the desire for
an introductory understanding of tissue engineering (TE) elements involved in Regenerative Medicine
(RM). The course aims to attain the following two major objectives: (1) Primary objective: understand
and explore the basic engineering and medical principles behind the TE, (2) Secondary objective:
Understand the basic non-engineering/ analytic skills necessary for real-world development of the
‘commercializable’ biomedical products. Ethics involved in the RM will be briefly reviewed. Students
will gain experiences in real-life research topics and engaged to ‘mock-up’ research activities as well
as business (commercialization) development.

This course discusses recent research trends on Biomedical Engineering. Especially, the
interdisciplinary research examples such as biochips or lab-on-a-chips for analysis of nucleic acids,
proteins, and cells in molecular or cell level. Proposal writing and oral presentation are also required.

All BME students are required to take a two-semester capstone course in the senior year:
"Biomedical Engineering Senior Design | and II". This course was designed in order to BME seniors
make the transition into industry through self-chosen team projects. Thus, course material emphasizes
practical training such as entrepreneurship, market research, regulatory considerations, and
client-based engineering project. Entire projects through two semesters are mentored by BME
research faculty member. Students end their final semester with a demonstration of their prototype
device and are judged by a panel of faculty and invited guests from industry. Through this course,
BME senior students will learn how to identify product needs and assess potential obstacles, then
use tools of project management and creativity development to solve real-world problems.

2) Biological Sciences [BIO]

This course is designed to teach students about DNA with regard to its structure, replication, and
roles in transcription and translation, as well as various related control mechanisms. It will also
introduce the students to recent recombinant DNA technologies and the principles behind these
methodologies.

In this laboratory course, each student will be actively involved and conduct a series of experiments
related to molecular biology subjects. The principles of each technique will also be discussed for
future applications.
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This course is designed to teach students the various chemical processes occurring within every
living organism. Topics discussed will include amino acids and proteins, molecules of heredity,
enzymes, bioenergetics, glycolysis, the citric acid cycle, oxidative phosphorylation and
gluconeogenesis, as well as others. This course will also cover macromolecules, their precursors and
biosynthesis, and the chemical, physiological, and genetic regulation of biosynthesis.

This course is designed to teach students the various metabolic processes occurring within every
living organism. Topics discussed will include bioenergetics, the citric acid cycle, oxidative
phosphorylation, carbohydrate, lipid, and amino acid metabolisms, and their hormonal regulation.

Students will be trained with the latest biological sciences techniques through a series of laboratory
courses. Each student will actively conduct, perform, record and report on various experiments during
the semester. The principles behind each lab technique will be introduced and students will learn how
to collect and interpret experimental results by preparing a laboratory report after each class.

This course is designed to teach students about the cell at both a microscopic and molecular level.
The lectures will focus on numerous related subjects, such as cell composition, cell structure, the cell
cycle and its regulation, and cellular interactions with the environments.

Students will learn about the processes by which living organisms develop and grow. The control
mechanisms involved in cell differentiation, embryonal development, growth, metamorphosis, and
regeneration at both a molecular and genetic level will be taught and discussed.

Neurobiology is a central component of modern biomedical sciences. The objective of this class is to
help you gain a solid understanding of this discipline. You will be expect to understand the structures
and functions of the key players, to understand the interaction between the components, to
understand central principles that govern the network of nervous system, and to be able to apply this
knowledge to solve noble problems.

This course is designed to give biological science and engineering students a fundamental
understanding of bioanalytical tools and instruments. This course will cover the basic principles of
qualitative and quantitative analyses of biomolecules, such as nucleic acids, carbohydrates, and
proteins, and the fundamentals of instrumental bioanalysis, including electrochemical, chromatographic,
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spectroscopic, and spectrometric methods.

This course will provide a general understanding of modern protein folding, structures, and protein
engineering strategies. Topics include the fundamentals of proteins and protein complexes, analytical
methods for protein structures and characterization, and biological and biochemical methods in protein
design and manipulation, including biomedical and industrial application of engineered proteins.

This course provides the basic concepts and fundamental aspects of microbiology, including genetics,
physiology and classification. Topics covered will include the importance of microorganisms to
ecosystems, their application to environmental issues, such as in bioremediation, and their various
applications within diverse fields/industries.

This course introduces the structure and function of tissues and organs. Their systemic regulation will
be discussed.

This course is designed to teach students about all aspects of heredity and genes. The lecture series
will include gene expression, variation, and regulatory mechanisms. In addition, recent research and
technologies related with genetics will be presented.

In this laboratory course, each student will be actively involved and conduct a series of experiments
related to cell biology and genetics topics. The principles of each technique will also be discussed for
future applications.

Biological science is one of the most exciting and rapidly developing areas of science. This course
aims to inform students of recent topics in various fields of biological sciences such as molecular
biology, cell biology, immunology, neuroscience, structural biology and developmental biology. The
instructor will introduce current research topics and students are encouraged to share their opinions
on the topics, discuss about challenging ideas and seek for possible answers to unanswered
questions.

The purpose of this course is to provide an understanding of the structure and function of
microorganisms, the relationship between structure and function in its environment. It will also provide
the mechanisms of cell division, composition of microbial cell walls and membranes, aerobic and
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fermentative metabolism, and regulation of genes and metabolism.

This course provides basic knowledge and skills for genome data analysis. Microarray and sequence
data analysis as well as exercises with software tools are included. Elementary Statistics is the
prerequisite.

This course is designed to teach students about all aspects of the immune system in both health and
disease. A series of lectures on immune cell components, development, and functions, the innate and
acquired immune system, pathogenesis, malfunctions of the immune system, such as
immunodeficiency and autoimmunity, inflammation and various immunological techniques and their
applications will be given.

Cellular signaling in higher organism is a major topic in modern medical and pharmacological
research. Also, signal transduction is a subject that ranks among the most rapidly developing fields in
biomedical sciences. Diseases such as cancer, diabetes and cardiovascular disorders are caused in
part by disturbances in cellular signaling processing, and the majority of therapeutic drugs target
corresponding cellular pathways. Accordingly, this lecture will concentrate on signaling and regulation
in animal systems and in man. It is the aim of this lecture to understand the biochemical and
physiological properties of signaling molecules and their regulation. Furthermore, the tools used for
signal transduction and the organizational principle of signaling pathways will be discussed in this
lecture.

Gene expression is a fundamental cellular process decoding genetic/epigenetic information in
response to physiological needs such as growth, development, and homeostasis. This course is
specially designed to understand how multiple regulatory mechanisms can give rise to spatial/temporal
and quality/quantity controls in gene expression at both mRNA and protein levels, thus fine-tuning
gene function.

This course will mainly focus on the metabolic syndrome and related signal transduction that are
offered to students of Biochemistry, Cell Biology, and Molecular Biology. Students have to prepare
the presentation of reviews and recent research articles.

This course will provide in-depth coverage of current hot topics in biological sciences.
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1. School Introduction

Physics, Chemistry and Mathematics are disciplines that have blurred the boundaries between the
known and the unknown for quite some time. Advances in these natural sciences have revolutionized
the way in which we understand our universe while enabling unprecedented opportunities for many
engineering and high technology applications. Even more exciting is that the disciplines of the natural
sciences continue to evolve and grow, which often accelerates technological breakthroughs. The
School of Natural Sciences(SNS) at UNIST believes that the mutual synergy between science and
technology will form the basis for an economically and politically sustainable society, and strives to

contribute to our society in such a manner through academic excellence.

2. Undergraduate Programs

1) Physics (PHY)

Physics forms a fundamental knowledge system and a framework of 'thinking' for almost every other
contemporary science and technology. We incubate the next generation human resources to inherit
and lead the diverse researches in modern physics by providing a set of related curriculums. In the
physics track of UNIST, we offer not only basic physics courses such as classical mechanics,
electromagnetism, quantum physics, statistical physics, mathematical physics and basic laboratory
experiments, but also advanced courses for the future research such as solid state physics, optics,
computational physics, plasma and beam physics, biological physics, particle physics, cosmology,

advanced experiments, etc.

2) Chemistry (CHEM)

Chemistry is a central science that seeks the understanding of nature and interactions between atoms
and molecules. In addition to this essential scientific question, modern development such as
nanoscience offers new chances to explore the world of 'beyond atoms and molecules. The
department offers lectures and experimental courses in all fields of chemistry: physical, organic,
analytical, biological, and materials/polymers chemistry. The department stresses a research experience
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as an essential educationaltool. Research opportunities with our world-class researchersare provided to
all undergraduate students in the state-of-the art facilities and environment.

3) Mathematical Sciences (MTH)

Department of Mathematical Science explores the connections between mathematics and its
applications at both the research and educational levels. In addition to conventional study on
mathematical structures, the mathematical research at UNIST is devoted to encompass some of the
most diverse and interdisciplinary research in the physical, engineering, and biological sciences. The
department provides a dynamic and engaging research environment that is especially strong in
scientific computing, mathematical biology and modern mathematical methods.

The undergraduate and graduate curriculum is planned with the following varied objectives: (1) to
offer students an introduction to the fundamental study of quantity, structure, space, and change; (2)
to prepare students for graduate study in pure or applied mathematics; (3) to serve the needs of
students in fields that rely substantially on mathematics, such as the physics, biology, engineering,
business and economics.

Credit(minimum)
Track Required/Elective Interdisciplinary Major
1% Track 2™ Track
Required 33 12
Physics
Elective 21 6
Required 28 12
Chemistry
Elective 26 6
Required 36 12
Mathematical Sciences
Elective 18 6
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3. Curriculum

. . . Cred.- Remark
Course is  Course No. Course Title Course Title(Kor.) Lect-Exp.. (Prerequisite)
_ PHY101
i i T XSk -3- !
PHY201 Classical Mechanics aH™Hst 3-3-0 PHY103
_ PHY101
i X (=14 -3- ’
PHY203 Electromagnetism | MXE7|8t | 3-3-0 PHY103
Required
. PHY101
oFXI=2| st -3- ’
PHY301 Quantum Physics | UXIES2|S | 3-3-0 PHY103
_ PHY101
isti i o ol Ej=g|st -3- ’
PHY303 Thermal and Statistical Physics o U E)E2|E 3-3-0 PHY103
PHY204 Electromagnetism I MXE7|8 I 3-3-0 PHY203
e PHY101
i 23| stAIA -1- ’
PHY207 Physics Lab | =2/ | 3-1-4 PHY103
PHY211 Mathematical Physics | >g| 228t | 3-3-0
1TRR . - - PHY101
[ =2 St -3- ’
TRE PHY213 Modern Physics SIS 2|8t 3-3-0 PHY103
PHY302 Quantum Physics |l PISNE=EI | 3-3-0 PHY301
e PHY101
i = a1 SHALS -1- ’
PHY307 Physics Lab Il E|sAE I 3-1-4 PHY103
PHY311 Computational Physics HAE 2| st 3-3-0
PHY312 Mathematical Physics Il 222|228 I 3-3-0 PHY211
PHY315 Solid State Physics | nH=2ls | 3-3-0 PHY301
PHY321 Optics st 3-3-0 PHY204
Astrophysics |: Stars and = = = =
| St StAM =N e -3-
PHY333 Blackholes MMSels | ddn 2¥E 3-30
) Astrophysics Il: Galaxies and @ _,_, o - o= o x
Elective | PHY334 the Universe M =alst I: 25t 2F 0 3-3-0
Semiconductor and Precision - -
Hic= ®d| al = 2g|st -2
PHY407 Measurement Physics A A= 22l 3-2-2
Solid State Physics Il -
o=z 58 oFXI= A -3-
PHY415 Quantum Material HZ2ls Il IREd 3-3-0
PHY41g ~ olymer ss;’sii‘s’ﬁ Matter ez @ dMEm=ast 330 | PHY303
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Course No. Course Title Course Title(Kor.) Le(c;:E(le-)-(p. (PrZreergﬁir:ite)
PHY425 | Atomic and Molecular Physics X U 2xt=2| 8 3-3-0
PHY427 Introduction to Plasma Physics Egt=0o} S2|g =2 3-3-0
PHY428 Introduction to Beam Physics Hl Z2|8t Q2 3-3-0
PHY429 Nuc'szrrtiilr;d PEr:s:meary s 9l o|xt=alst 3-3-0
PHY435 Biological Physics MEE2|st 3-3-0
PHY437 Nonlinear Dynamics HME S S 3-3-0
PHY439 '”gﬁ:gf;?:alt%xziesm sifo|22als U2 3-3-0 PHY312
PHY441 Fluid Physics aSHSalst 3-3-0
PHY471 Special Topics in Physics | Eg& EL | 3-3-0
PHY472 Special Topics in Physics Il Eg|st EZ I 3-3-0
PHY473 Special Topics in Physics llI Ez|s EZ 3-3-0
CHM335 Quantum Chemistry X} gfst 3-3-0
MTH251 Mathematical Analysis | S AdSH | 3-3-0
MTH313 Complex Analysis | EAGHASH | 3-3-0
MTH420 Fourier Analysis Zz|0 sfAist 3-3-0
MTH451 Advanced Linear Algebra M8t 3-3-0
MEN220 Fluid Mechanics Sx|dst 3-3-0
NSE427 Fundamental§ of Nuclear Mg 3.3.0

Fusion
AMS431 Magnetie Proporties of Mol A7|H M 3-30
AMS230 : Introduction to Crystallography A™SHHE 3-3-0
BME411 | Physical Biology of the Cell NEME2a|5 3-3-0
EE201 Basic Circuit Theory 3|20|2 3-3-0
EE403 Introduction to RF Engineering RF Z&t 7|2 3-3-0
EE432 Optoelectronics X3 st 3-3-0
CSE332 Theory of Computation A O|2 3-3-0

% Students who choose PHY as their 2nd track can only earn credits from the courses opened in PHY track.
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» Recommended Course Tracks (PHY)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
Division Course title (Creait) Course title (Credit) Course ftitle (Credif) Total
1st 2nd 1st 2nd 1st 2nd
Classical Mechanics | 3-3-0 Quantum Physics | 3-3-0
Required ) Thermal and
Electromagnetism | 3-3-0 Statistical Physics 3-3-0
Total 6 3 3 12
Modern Physics 3-3-0 : Physics Lab Il 3-1-4
Electromagnetism |l 3-3-0 i Quantum Physics I 3-0-0
1TRRR ) Computational
2TR:E Physics Lab | 3-1-4 Physics 3-3-0
Mathematical
Physics | 3-3:0
Total 0 12 6 3 21
Semiconductor and
Mathematical Precision
Physics I 3-3-0 Measurement 3-2-2
Physics
Astrophysics I: Stars Solid State Physics
and Blackholes 330 . 3-3-0
: Quantum Material
. ) Atomic and
Solid State Physics | 3-3-0 Molecular Physics 3-3-0
Optics 3-3-0 i Biological Physics 3-3-0
Astrophysics II: Introduction to
Galaxies and the 3-3-0 | Modern Theoretical : 3-3-0
universe Physics
Introduction to
Plasma Physics 3-3-0
Elective Special Topics in
. 3-3-0
Physics |
Polymer and Soft
Matter Physics 3-3-0
Fluid Physics 3-3-0
Introduction to
Beam Physics 330
Nuclear and
Elementary Particle 3-3-0
Physics
Nonlinear Dynamics 3-3-0
Special Topics in
Physics |l 3-3-0
Special Topics in
Physics Il 3-3-0
Total 0 0 6 9 21 21 57
Sum
Total 6 12 15 15 21 21
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Course is | Course No. Course Title Course Title(Kor.) Le%trfg.)-(p. (Przggﬁir:ite)
CHM201 Organic Chemistry Lab K7|ssA S 2-0-4
CHM211 Organic Chemistry | 27|58 | 3-3-0
CHM212 Organic Chemistry Il 27|88t I 3-3-0
CHM231 Physical Chemistry | =E2|5tst | 3-3-0
CHM232 Physical Chemistry I =25t I 3-3-0

Required
CHM291 Analytical Chemistry | 2 AM3StH | 3-3-0
CHM302 :Physical/Analytical Chemistry Lab S| EM5ISHAS 2-0-4
CHM321 Biochemistry | M3tst | 3-3-0
CHM351 Inorganic Chemistry | 227|848t | 3-3-0
CHM352 Inorganic Chemistry Il 27|58t I 3-3-0
CHM301 Inorganic Chemistry Lab 27|58t M S 2-0-4
CHM311 Synthetic Organic Chemistry st e 7|5kt 3-3-0
CHM313 Fundamental of Energy Materials VISP EY 3-3-0
CHM322 Biochemistry I AM3stst I 3-3-0
CHM323 Medicinal Chemistry o|of3}st 3-3-0 CC|H_:;\/I/|221112
CHM324 Spectroz;c;pn{isi?ryOrganic S7|gast 3-3:0
CHM333 Physical Chemistry IlI =c|stst 3-3-0
CHM335 Quantum Chemistry QkXtstst 3-3-0

Elective
CHM336 Chemical Thermodynamics sfstE A st 3-3-0
CHM337 Computational Chemistry HALg St 3-3-0
CHM371 Introduction to Nanochemistry Lt S}StI 2 3-3-0
CHM372 Introduction t.o Polymer TExE SR 3.3:0

Chemistry

CHM391 Instrumental Analysis 7|17|12AM 3-3-0
CHM421  Introduction to Chemical Biology SlStMESHI=2 3-3-0
CHM422 Supramolecular Chemistry ZEXI5E 3-3-0
CHM431 Introduction to Molecular IES T e 3-3:0

Spectroscopy
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Course is

Course No. Course Title Course Title(Kor.) Le(c::ﬁ(I’E-)-(p. (Przggﬁirgite)
CHM433 Solid State Physical Chemistry x| Ee 5tst 3-3-0
CHM451 Inorganic Materials Analysis 22 EN 3-3-0
CHM452 Organometallic Chemistry S7|2& 318 3-3-0
CHM453 Bioinorganic Chemistry MB 7|55t 3-3-0
CHM454 Solid State Chemistry x| 2tst 3-3-0
CHM471 Block Copolymers EE IZHY 3-3-0
CHM473 Nanomaterials Chemistry L= x| 2 3}5t 3-3-0
CHM401 Special Topics in Chemistry | SIStER | 3-3-0
CHM402 Special Topics in Chemistry Il SIStEZ || 3-3-0
CHM403 Special Topics in Chemistry I SIStEZ Il 3-3-0
PHY201 Classical Mechanics M st 3-3-0
PHY203 Electromagnetism | MXE7|8 | 3-3-0
PHY204 Electromagnetism |l MXEZ|E I 3-3-0
PHY211 Mathematical Physics | >=2|E2|8 | 3-3-0
e asmuaem s
PHY301 Quantum Physics | efXI=2|st | 3-3-0
PHY302 Quantum Physics Il PlyNE=EI | 3-3-0
s emees | wweagem s
PHY312 Mathematical Physics Il >g|E2|8t |l 3-3-0
PHY321 Optics 2st 3-3-0
PHY311 Computational Physics MALZ 2| st 3-3-0
PHY425 Atom and Molecular Physics X L BExtE 2| st 3-3-0
PHY435 Biological Physics MEE2|8 3-3-0
MTH251 Mathematical Analysis | S ASH | 3-3-0
MTH313 Complex Analysis | SANMSE | 3-3-0
MTH420 Fourier Analysis Za|0f| sHAdst 3-3-0
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Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Cr§d|t) Course title (Cr§d|t) Course title (Cr§d|t) veA
1st | 2nd 1st = 2nd 1st | 2nd
Organic Chemistry | 3-3-0 Biochemistry | 3-3-0
Physical Chemistry | @ 3-3-0 Inorganic Chemistry | : 3-3-0
. . Physical/Analytical
Analytical Chemistry | 3-3-0 Chemistry Lab 2-0-4
Required
Organic Chemistry Il 3-3-0 | Inorganic Chemistry Il 3-3-0
Physical Chemistry Il 3-3-0
Organic Chemistry 2.0-4
Lab
Total 9 8 6 5 28
Synthetic Organic Introduction to
Chemistry 3-3-0 Chemical Biology 330
Fundamental of Organometallic
Energy Materials 3-3:0 Chemistry 3-3-0
. . Solid State
Physical Chemistry Il 3-3-0 Chemistry 3-3-0
Quantum Chemistry | 3-3-0 Block Copolymers 3-3-0
Inorganic Chemistry Supramolecular
Lab 2-0-4 Chemistry 3-3-0
Elective Introduction to
Biochemistry Il 3-3-0 | Molecular 3-3-0
Spectroscopy
Medicinal Chemistry 3.3.0 Inorganic Materials 3-3-0
Analysis
Introduction to Bioinorganic
Nanochemistry 3-3-0 Chemistry 3-3:0
Introduction to Nanomaterials
Polymer Chemistry 330 Chemistry 3-3-0
Instrumental Analysis @ 3-3-0
Total 17 12 12 15 56
Sum
Total 9 8 23 17 12 15 84

_179_




2016 COURSE CATALOG

» Identical Courses with other tracks

CHM

ENE ACE BIO

CHM211 Organic ENE211 Organic ACE201 Organic

Chemistry | Chemistry | Chemistry |
CHM212 Organic ENE221 Organic ACE202 Organic

Chemistry I Chemistry I Chemistry I
CHM231 Physical ENE212 Physical ACE203 Physical

Chemistry | Chemistry | Chemistry |
CHM291 Analytical ENE213 Analytical

Chemistry | Chemistry
CHM351 Inorganic ENE311 Inorganic

Chemistry | Chemistry |

CHMB352 Inorganic
Chemistry |l

ENE326 Inorganic
Chemistry I

CHM371 Introduction to
Nanochemistry

ENE416 Introduction to
Nanoscience and
Nanotechnology

ACE416 Nanomaterials
Chemistry

CHM372 Introduction to
Nanochemistry

ENE226 Polymer Concepts

ACE351 Introduction to
polymer Science and
Engineering

CHM391 Instrumental
Analysis

ENE322 Instrumental

ACE391 Instrumental

Analysis Analysis
CHM454 Solid State ENE313 Solid State ACE321 Solid State
Chemistry Chemistry | Chemistry |

CHM321 Biochemistry |

BIO211 Biochemistry |

CHMB322 Biochemistry I
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Course is: Course No. Course Title Course Title(Kor.) Lecc::E%)-(p. (Przsargﬁir:ite)
MTH251 Mathematical Analysis | S ASH | 3-3-0
Required MTH302 Modern Algebra | SCHCh =8t | 3-3-0
MTH313 Complex Analysis | HASHAMSE | 3-3-0
MTH351 General Topology 2| Ab-5F 3-3-0
MTH202 Ordinary Differential Equations AlD|EHEHAIE 3-3-0 MTH201
MTH252 Mathematical Analysis Il sifAdst I 3-3-0 MTH251
MTH303 Modern Algebra I SACHCH 48t |l 3-3-0 MTH302
ITRR MTH321 Numerical Analysis TJ_':I%H&.E.* 3-3-0
OTRE MTH342 Probability SEE 3-3-0
MTH413 Differential Geometry | o|27|stst | 3-3-0
MTH421 Introduction to Pgrtial Differential HO| SR AR 3-3:0 MTH201
Equations
MTH451 Advanced Linear Algebra aZME st 3-3-0 MTH203
MTH230 Set Theory rg= 3-3-0
MTH260 Elementary Number Theory HeE 3-3-0
MTH271 | Methods of Applied Mathematics SE4SHHHE 3-3-0
MTH281 Discrete Mathematics O|Ab=St 3-3-0
MTH314 Complex Analysis I 2ASHASE I 3-3-0
MTH330 Introduction to Geometry 7|5tst = 3-3-0
MTH333 Scientific Computing T}SHA| A 3-3-0
MTH343 Financial Mathematics 28455t 3-3-0
MTH344 Mathematical Statistics 22| EA& 3-3-0
MTH361 Mathemit;)c:?ilcé\{[l;izhng and rp|mEumE 3.3.0
MTH412 Dynamical Systems SX AAH 3-3-0
MTH414 Differential Geometry |l o|27|stst i 3-3-0 MTH413
MTH420 Fourier Analysis Za|of| sHadst 3-3-0
MTH432 Algebraic Topology CH= S AF 3-3-0
MTH461 Stochastic Processes SENHE 3-3-0
Elective MTH480 Topics in Mathematics | >st EZV | 3-3-0
MTH481 Topics in Mathematics |l >=st EZ I 3-3-0
PHY201 Classical Mechanics A st 3-3-0
PHY211 Mathematical Physics | =g| 228 | 3-3-0
PHY312 Mathematical Physics Il >=g|E2|& I 3-3-0
PHY437 Nonlinear Dynamics HMESEH 3-3-0
MEN220 Fluid Mechanics S x| st 3-3-0
MEN301 Numerical Analysis 2= X|oHA 3-3-0
MEN302 IntroductlothZthFc;zlte Element Ssto AR 3-3:0
cearr | PO el 0 ggn wgmaianz 300
EE311 Signals and Systems AMS 2 A|AEI 3-3-0
CSE232 Discrete Mathematics O|Ar=St 3-3-0
CSE331 Introduction to Algorithms edng|SIHE 3-3-0
CSE463 Machine Learning AV = 3-3-0
DME321 Numerical Modeling and Analysis XD 2 2HAM 3-3-0
FIA401 Financial Engineering =858t 3-3-0

* For only 1st track students, up to 6 credits can be taken from outside mathematical sciences.

Courses listed above are recommended courses to take outside the 1st track.
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» Recommended Course Tracks (MTH)

Grade Sophomore Junior Senior
Semester Semester Semester Sum
division Course title (Cr§d|t) Course title (Cr§d|t) Course title (Cr§d|t) Uil
1st = 2nd 1st | 2nd 1st | 2nd
Mathematical 3.3-0 Complex Analysis | 3-3-0
Analysis |
Required General Topology 3-3-0
Modern Algebra | 3-3-0
Total 3 9 12
Ordlngry Differential 33-0 Numerical Analysis 3-3:0 Differential 3.3.0
Equations Geometry |
. Introduction to
ITRR  Mathematical 3-3-0  Probability 3-3-0  Partial Differential = 3-3-0
2TR:E Analysis I )
Equations
Modermn Algebra Il 3.3.0 Advanced Linear 3-3-0
Algebra
Total 6 9 6 3 24
Mathematical . )
Set Theory 3-3-0 Statistics 3-3-0 Fourier Analysis 3-3-0
Discrete Mathematical
. 3-3-0 Modeling and 3-3-0 Dynamical Systems : 3-3-0
Mathematics ™
Applications
Elementary Number . Topics in
Theory 3-3-0 i Complex Analysis Il 3-3-0 Mathematics | 3-3-0
Elective Methods of Applied 3.3:0 Introduction to 3.3.0 Differential 3-3:0
Mathematics Geometry Geometry |l
Scientific Computing 3-3-0 | Algebraic Topology 3-3-0
Financial Stochastic
Mathematics 330 processes 3-3-0
Topics in
Mathematics I 330
Total 6 6 6 12 9 12 51
Sum
Total 9 12 15 21 15 15 87
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4. History of

Courses Change of 2015—-2016

School of Natural Science

Acad. Yr. 2015 2016
PHY407 Semiconductor and Precision PHY407 Semiconductor and Precision
Measurement Physics Measurement Physics
(HYMRASE / 3-3-0) HI=H Y AE 22|58t/ 3-2-2)
PHY423 Computational Physics PHY311 Computational Physics
(Elective / 2nd semester) (1TR: R/ 2TR: E / 1st semester)
PHY221 Introduction to Computational
Physics
(Closed)
PHY416 Introduction to Computational
PHY Physics
(Closed)
PHY417 Quantum Materials Phsics
(Closed)
PHY419 Phase Transition and Critical
Phenomena
(Closed)
PHY431 General Relativity and
Cosmology
(Closed)
CHM352 Inorganic Chemistry Il CHM352 Inorganic Chemistry Il
(Elective) (Required)
CHM391 Instrumental Analysis CHM391 Instrumental Analysis
(Required) (Elective)
CHM33.5 Molecular Structure and CHM335 Quantum Chemistry
Dynamics
CHEM CHMA431 Frontier Spectroscopy CHM431 Introduction to Molecular
Spectroscopy
CHM336 Chemical Thermodynamics
(New)
CHM337 Computational Chemistry
(New)
CHM433 Solid State Physical Chemistry
(New)
MTH303 Modern Algebra I MTH303 Modern Algebra Il
(Elective) (1TR: R/ 2TR: E)
MTH
MTH451 Advanced Linear Algebra MTH451 Advanced Linear Algebra
(Elective) (1TR: R/ 2TR: E)
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5. Identical Courses with other tracks

CHM ENE ACE BIO
CHM211 ENE211 ACE201
Organic Chemistry | Organic Chemistry | Organic Chemistry |
CHM212 ENE221 ACE202
Organic Chemistry Il Organic Chemistry I Organic Chemistry I
CHM231 ENE212 ACE203
Physical Chemistry | Physical Chemistry | Physical Chemistry |
CHM291 ENE213
Analytical Chemistry | Analytical Chemistry
CHM351 ENE311
Inorganic Chemistry | Inorganic Chemistry |
CHM313 ENE317
Fundamentals of Energy Fundamentals of Energy
Materials Materials
CHM352 ENE326
Inorganic Chemistry I Inorganic Chemistry Il
CHM371 . ENE416 . ACE416
Introduction to Introduction to Nanoscience Nanomaterials Chemist
Nanochemistry and Nanotechnology v
QHM372 ENE226 ACE351
Introduction to Polymer Polvmer Concepts Introduction to polymer
Chemistry y P Science and Engineering
CHM391 ENE322 ACE391
Instrumental Analysis Instrumental Analysis Instrumental Analysis
CHM454 ENE313 ACE321
Solid State Chemistry Solid State Chemistry | Solid State Chemistry |
CHM321 BIO211
Biochemistry | Biochemistry |
CHM322 BIO221
Biochemistry I Biochemistry Il

X It is strongly recommended that students to take courses offered by 1TR.
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6. Course Descriptions

1) Physics (PHY)

This course covers various aspects of the Newtonian mechanics, including kinematics, angular
motion, gravity, collision, and oscillations. Elementary description of fluid and rigid bodies can be
discussed. The course in part aims at training students with mathematical techniques for physics
study. Variational principles and formulations of Lagrangians and Hamiltonians are introduced, and its
connection to quantum mechanics and relativity is discussed.

This course is the first half of one-year electromagnetism course. It deals with basic electro- and
magnetostatic phenomena and the related theories using vector calculus, such as Coulomb and
Ampere law, electric and magnetic fields and their boundary conditions at the interface of different
media. It also covers the fundamental aspects of dielectric and magnetic materials, and
electromagnetic induction.

This course is the second half of the one-year electromagnetism course. The subjects covered are
theories related to time-varying electromagnetic waves such as Maxwell’'s equations, wave equation,
reflection and refraction of electromagnetic waves at the boundary of dielectric materials.
Transmissions of electromagnetic waves in guided structures are discussed. Gauge transformations,
special relativity, and radiation of electromagnetic fields are also introduced.

This course provides hands-on experience on the experimental physics. The purpose of the course is
to deepen basic physical concepts by means of measurement and observation of physical
phenomena.

The subject of mathematical physics covers elementary introduction to mathematical tools that are
required for the study of advanced physics subjects. As prerequisites, students are assumed to have
mastered the elementary physics courses. The background in basic analysis and linear algebra is
recommended but also is self-consistently treated during the course. Differential operators are
discussed in terms of geometry; the analysis of complex variable is introduced with particular focus
onto special functions that frequently appear in physics study. Variational principles and linear algebra
including group representation are to be introduced briefly as a basis for the study of quantum
mechanics.
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This course provides an overview of the two pillars of modern physics: special/general theory of
relativity and quantum theory of light and matter. It is intended to bridge between General Physics
(PHY101) and higher undergraduate physics courses, featuring logical connection between classical
mechanics and electromagnetism to their modern counterparts. The key concepts to be covered
include Lorentz transformation, equivalence principle, wave-particle duality, Planck's law of
electromagnetic radiation, Schrédinger equation, uncertainty principle, electronic band structure,
LASER, and so forth. Special emphasis will be placed on the close interplay between fundamental
physics and technological applications.

This course is the first half of one-year quantum mechanics course. It covers the experimental basis
of quantum mechanics and its general formalism such as wave mechanics, Schrodinger equation,
uncertainty principle, and Hilbert space. Students also learn about harmonic oscillator, angular
momentum, spin, time-independent perturbation theory, and hydrogen atom.

This course is the second half of one-year quantum mechanics course. It deals with variational and
WKB methods, He atom, charged particles in magnetic field, time-dependent perturbation theory,
scattering, and Dirac equation, which are the key quantum mechanical phenomena in modern
physics.

This course is intended to provide science/engineering majors with the basic concepts of equilibrium
thermodynamics as an analytical tool. The course will cover the fundamental laws of thermodynamics
in relation to the free energy and phase transition with particular emphasis on the modern statistical
interpretation of classical thermodynamic concepts. Applications in condensed matter and biophysical
systems will provide a starting point for advanced studies in statistical physics and interdisciplinary
research.

This course provides hands-on experience on the experimental physics. Students will learn advanced
experiments which led to development of modern physics. The experimental set-ups are from a
variety of physics fields such as optics, astrophysics, condensed matter physics and beam physics,
etc, which basically cover modern physics. The course will deepen students' understanding of
physical concepts and its applications.

Computational physics is the study and implementation of numerical algorithms to solve problems in
physics for which a quantitative theory is available. This course will start from the introduction of
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basic computational tools, and such tools will be used to develop computational analysis of a few
sample problems including solutions of partial differential equations, Monte-Carlo simulations,
molecular dynamics simulations, Fourier transforms, etc.

This course is a continuation of the Mathematical Physics (PHY211) and aims at training students
with advanced level of mathematical method, including tensor analysis, integral transforms, calculus of
variations, integral equations, and group theory. This course focuses on mathematical description of
physical problem rather than emphasizing mathematical rigour, thus example problems in classical
mechanics and quantum mechanics are to be discussed. As prerequisites, students are assumed to
have mastered the general physics and classical mechanics, and studied basic introduction to
quantum mechanics. The background of mathematics at the level of "Mathematical Physics" is also
strongly required.

This course is the first half of one-year introductory course to solid state physics course. This course
covers crystal structure, lattice vibration, free electron theory in metals, the quantum electron theory
and the concept of band theory, and electron transport in metal/semiconductor/insulator.

This course provides undergraduate level topics in modern optics advanced from the basic knowledge
of electromagnetic wave. This course begins with classical geometrical optics including ray-tracing,
aberration, lens, mirros, and so on and then covers wave optics reviewing basic electrodynamics and
including topics such as polarization, interference, wave guiding, Fresnel and Fraunhofer diffraction,
and so on. Some topics in instrumentation and experiments are covered as well.

In astrophysics, observed astronomical phenomena are described with physics of various fields. This
course introduces in topical fashion astrophysics of astronomical phenomena such as formation,
evolution and structure of stars, and properties of compact objects such as white dwarfs, neutron
stars and black holes.

In astrophysics, observed astronomical phenomena are described with physics of various fields. This
course introduces in topical fashion astrophysics of astronomical phenomena such as nature and
origin of galaxies, the large scale structure of the universe, and cosmology.

This course is designed to provide an introduction to the electronics and measurement techniques
used for various experiments in scientific and engineering fields. The topics covered include basics on
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electronics network theory, passive circuits, semiconductor diodes and transistors, operational
amplifiers, and computer data acquisitions. Several essential elements for ultra-low noise electrical
measurements including signal averaging, synchronous and lock-in detection, single electron
transistors, SQUID sensors, etc. are also discussed.

This course is the second of one-year introductory course to solid state physics course. This course
covers ordered and disordered states, such as ferroelectricity, magnetism, point defect, interface
physics and dislocation, in the solid.

Soft matter, often called complex fluids, is a group of materials which have structures much larger
than atomic or molecular scale, and they are easily deformed by thermal stresses or fluctuations.
Colloids, polymers, surfactants, emulsions, foams, gels, granular materials, and a number of biological
materials are examples of soft matter. In this course, students will learn the general macroscopic
physical properties of soft matters and their microscopic origins. The universal static and dynamic
properties of polymers and their statistical mechanical analysis will be one of the major topics.

This course starts with the most direct and concrete application of quantum mechanics to a realistic
system. It covers electronic structure, electronic transitions, and excited states of hydrogenic and
multi-electron atoms. Bond mechanisms between atoms, such as ionic bonds and covalent bonds are
introduced and placed on the foot of quantum mechanics and theories of electronic structures.
Vibrational and rotational structure is treated, and some introductions to polyatomic molecules and
solid structure are also discussed.

This course introduces basic plasma and charged particle phenomena that cover fusion plasmas,
microwave sources, accelerators, and astrophysical plasmas. It provides basic understanding of
charged particle motion under various electromagnetic environments. Basic fluid dynamics, waves in
plasmas, and diffusion and sheaths are described. Plasma diagnostics and fusion plasmas are also
introduced.

This course introduces the theory and application of charged particle beams that cover microwave
sources, particle accelerators, and laser-plasma interactions. It provides basic understanding of
charged particle motions under various electromagnetic environments such as magnets, RF cavities,
and plasmas. Transverse beam optics, acceleration and longitudinal motion, collective description of
beam distributions, and interaction between the beam and the EM fields are reviewed within the
context of classical physics. Advanced concepts for beam generation and acceleration, and high
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frequency EM wave generation are also introduced.

This course covers introductory topics of nuclear and particle physics at the undergraduate level. The
topics of nuclear physics include scattering theory, structure of nuclei, nuclear models, nuclear
reactions, and so on. Particle physics deals with more fundamental particles that constitute nuclei and
the primary topic of particle physics is so called standard model that includes fundamental particles
such as quarks and leptons and fundamental interactions among those particles such as electro-weak
and strong interactions (QED: quantum electrodynamics and QCD: quantum chromodynamics,
respectively). The particle physics part of this course covers the basics of the standard model.

This course outlines the physical aspects of life phenomena ranging from the population genetics
down to the molecular biology. Students will be introduced to the theoretical and experimental tools
based on the fundamental notions of electrostatics and statistical mechanics. Key chapters include
random walks, diffusion, structure and dynamics of macromolecules, cellular information processing,
and other selected topics. Throughout the chapters, students will learn how those methodologies have
been successfully applied to solve variety of biological problems and thus critically assess the power
and limitations of modern tools for biophysics research. Acquaintance with basic biological concepts
will be helpful but not required.

This is an introductory course for the nonlinear dynamics and chaos. This course stresses analytical
methods, concrete examples and geometric intuition. The theory is developed systematically, starting
with first-order differential equations and their bifurcations, followed by phase plane analysis, limit
cycles and their bifurcations, and culminating with the Lorenz equations, chaos, iterated maps, period
doubling, renormalization, fractals, and strange attractors. The course will also cover some
applications of nonlinear dynamics, such as mechanical vibrations, lasers, biological rhythms,
superconducting circuits, insect outbreaks, chemical oscillators, genetic control systems, chaotic
waterwheels, and even a technique for using chaos to send secret messages.

This course provides an overview of modern theoretical methods developed during the 20th century.
It starts from special relativity with modern tensor notation and quantum mechanics including Dirac
equation and path integral formalism. After introducing classical field theory, non-relativistic and
relativistic quantum fields and their canonical quantization methods are discussed. Gauge theory and
Feynman diagram are covered in their elementary level.

Static and dynamic properties of fluids will be introduced with the various physical phenomena in fluid
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flow. Attending the course will improve the ability of the students in understanding and applying the
physical properties of flow by introducing many examples which we can see in everyday life.

This course introduces new research topics in the field of Physics.

2) Chemistry (CHEM)

This is a lab session of 2nd year organic chemistry courses, which covers basic organic
transformations, purifications, and characterisations of organic compounds. The lab sessions provide
basic knowledge and skills for simple reactions in organic chemistry. Safety will be a high priority.

This class is an introduction to the classification, structure, and reaction mechanism of organic
compounds. The class is set up so that, upon completion, students will understand the different
characteristics of organic compounds, including their classification, structure, nomenclature, reaction
mechanisms, and synthesis.

This is a continuation of lectures in a two-semester organic chemistry course that is being offered to
introduce students to the comprehensive principles of organic chemistry and to communicate the
excitement of scientific discovery. The basic objective of Organic Chemistry 2 is to continue to lay a
solid organic chemistry foundation for further studies in chemistry and related fields.

This essential course is for undergraduate students who are interested in chemistry and
chemistry-related fields. The course is designed to build basic physical concepts for fundamental
understanding of equilibria in chemistry. Equilibria include physical change, such as fusion and
vaporisation, and chemical change including electrochemistry. The details cover classical
thermodynamics, particularly in terms of enthalpy and entropy. The students are expected to obtain a
unified view of equilibrium and the direction of spontaneous change under the chemical potentials of
bulk substances.

A series of lectures on quantum chemistry is provided in this course. In the introductory part, lectures
introduce the history of quantum mechanics including blackbody radiation, Planck's hypothesis, and
Schrodinger equation. Basic concepts required for understanding quantum chemistry, such as
discontinuity of energy states, wave function, and uncertainty principle are covered in the beginning of
the course. Principles and applications of various spectroscopic techniques incorporating electronic,
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vibrational, rotational, and Raman spectroscopy are described in the following lectures.

The main purpose of the course is to provide students with a strong theoretical and practical
grounding in the principles and practices of analytical chemistry, including classical and instrumental
analytical techniques. This introductory course also covers the principles of spectrophotometry and
mass spectrometry.

This is a lab session of 3rd year inorganic chemistry courses, which covers basic synthetic
techniques, and characterisations of inorganic compounds. The lab sessions provide basic knowledge
and skills for simple reactions in inorganic chemistry.

This experimental course is designed to provide students a chance to experience up-to-date
experimental physical chemistry instruments and experimentation as well as state-of-the art analytical
instruments to characterise organic, inorganic, and biological molecules and materials.

This course covers topics on the structure and reactivity of organic molecules with an emphasis on
reaction mechanisms. Students will be introduced frontier molecular orbital theory and pericyclic
reactions including Diels-Alder reaction, sigmatropic rearrangement, and elecrocyclization. Also,
reactivity of various functional groups and stereochemistry of reactions will be discussed. This course
recommends prerequisites of Organic Chemistry 1 and 2.

This course offers basic understandings and applications of the energy materials related to energy
conversion and storage using organic and inorganic materials. It covers the roles of bonding defining
the fundamental types of energy materials and structural defects, kinetics, and expands to in-depth
understanding of electronic, magnetic materials, and metals and ceramics, glasses and polymers.
Finally, this course focuses on the material selection and design for the solar cells, fuel cell, and
batteries.

Our body is composed of various biological polymers such as protein, nucleic acid, lipid and glycan.
These bio-polymers are composed of many monomer molecules such as amino acids, bases, fatty
acids, and various sugar molecules. In this course of Biochemistry 1, students will learn basic
biosynthetic mechanism of biopolymers by biological machinery. Biological polymers' structure and
cellular functions will be discussed in this course, too. Because key mechanisms in this lecture will
be discussed with organic chemistry terms, students are expected to have 2nd-year level knowledge
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of organic chemistry 1 and 2.

The second part of lecture covers signalling and metabolism of biological systems. Biosynthesis of
carbohydrate, proteins, and DNAs will also be discussed. Recent advances in the convergence of
biomolecules and nanotechnology will also be introduced.

This course covers structures and functions of drug targets including proteins, DNA, and RNA, and
their interactions with small organic molecules. These interactions between macromolecules and small
molecules serve as the basis for inhibition/activation of their biological functions. Students will also
learn the concepts in phamacokinetics, pharmacodynamics, and drug metabolism. The basic
processes involved in drug discovery from hit identification to clinical candidates will be covered with
case studies on examples of life saving drugs. This course recommends prerequisites of organic
chemistry and biochemistry.

This course will provide the students with a fundamental understanding of the theory and practice of
common spectroscopic techniques (NMR, IR, UV-vis, and MS) used in the identification of organic
compounds. Special emphasis will be given in the application and interpretation of these analytical
spectra. Students are expected to have taken ‘Organic Chemistry I’ and ‘Organic Chemistry II'.

Statistical thermodynamics and kinetic theory are the two main topic s of the course. Derivation of
the Boltzmann distribution is introduced in the beginning and followed by lectures on basic concepts
of statistical thermodynamics such as ensemble, partition function and entropy. In the second half of
the course, basic kinetic theory including reaction rate, collision, diffusion, and activated complex
theory (Eyring equation) are covered.

Chemistry is defined as “a science that deals with the composition, structure, and properties of
substances and with the transformations that they undergo” (Merriam Webster Dictionary). This course
will introduce molecular structure and the important spectroscopic and spectrometric tools for structure
analysis of small and large molecules. The kinetics of chemical and physical transformations, as
relevant to chemistry and biology, will be covered in the second part of the course. Modern
experiments will be discussed to show capabilities and limits of current spectroscopic technologies.

Thermodynamics enables us to find an equilibrium phase of materials and to study its physical and
chemical properties. This course is intended to study phase equilibria of various systems such as
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gases and condensed materials involving surfaces. Mainly focusing on practical problems, it can help
develop one’s confidence and ability to apply thermodynamics in novel situations.

Computational chemistry plays a very important role in chemical researches since it provides in-depth
understanding of mysterious chemical properties of molecular systems. This course offers a basic
understanding of the role of computational chemistry. Based on physical/chemical principles including
quantum mechanics and classical mechanics, this course covers how to calculate electronic
structures, spectroscopic properties, thermal properties, and chemical reactions in molecular systems,
solid state systems, and biological systems with computer-aided molecular modelling.

The course is designed for undergraduate students who plan to major in chemistry and materials
science and engineering. The objective of this course is to understand basic principles of modern
inorganic chemistry. Topics covered in this course include atomic and molecular structures, molecular
shape and symmetry, structure of solids, acid-base, oxidation-reduction, and molecular bonding.

Electronics structures, spectroscopic and magnetic properties of the coordination compounds will be
discussed based on the crystal field theory and molecular orbital theory. In addition to the reactions
and properties of the coordination compounds, and the catalytic properties of the organometallic
compounds also will be discussed.

This course is intended primarily as an introduction course to nano chemistry for undergraduate
students. The objective is to understand basic concepts of nanoscience and nanotechnology from a
chemical perspective and introduce general synthesis principles, characterization techniques, and
potential technological applications of nanostructured materials. Such issues will be discussed in
terms of presently important nano materials, including silica, magnetic, semiconducting, and carbon
nanostructures.

This course is designed for undergraduate students who are interested in synthetic and physical
chemistry of molecules of high molecular weight. This introductory course covers basic concepts of
polymer such as molecular weights and their distribution, synthetic chemistry of various
polymerisations, behaviour of polymers in solution and bulk, and physical properties of synthetic
macromolecules. Recent developments in synthetic chemistry, a convergence of synthetic and
biopolymers, and the fascinating world of applications of polymers will also be introduced. Students
are expected to have second-year level knowledge of organic and physical chemistry.
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This course introduces the principles of analytical instruments which are essential for the
characterisation of various compounds and materials. The course provides students with the
opportunity to learn how to operate them in laboratories. This course deals with many instruments for
spectroscopic analysis (NMR, IR, UV-Vis, Raman), x-ray analysis (XRD, XRF), surface analysis (AFM,
XPS, SIMS), thermal analysis (DSC, TGA), mass spectrometry, and electron microscopy.

Chemical biology can be defined as a biological study with chemical approaches. In recent two
decades, chemical biology has been expanded to make lots of fascinating discoveries in biological
field and some approaches of chemical biology have been essential tools in some biological research
field. In this course, we will learn and discuss about concepts, mechanisms and applications of newly
developed chemical tools in chemical biology field from current chemical biology research topics such
as biological surrogates for glyco-and lipid biology, total protein synthesis, unnatural amino acid
polymerisation, biomimetic synthetic enzymes, activity-based proteomics, affinity-based inhibitor, protein
tagging tools, fluorescent chemical probes. Students are expected to have third year level knowledge
of organic chemistry, biochemistry, and cellular biology.

Supramolecular chemistry involves the use of non covalent bonding interactions to self-assemble
molecules into thermodynamically stable and well-defined structures. The course explores the field of
supramolecular chemistry from molecules to nano materials. This course will provide students with an
introduction to recent interesting research. The topics tp be covered include the types of non-covalent
bonding, molecular recognition, the role of molecular recognition in biological systems, synthesis of
new materials through supramolecular chemistry, applications for new nano materials. Students will be
introduced to essential background concepts such as types of non covalent bonding and strategies
for the design of supramolecular assemblies.

This course is designed for undergraduate students who are interested in spectroscopy and
experimental physical chemistry. In addition to basic concepts of spectroscopy, this advanced course
covers cutting edge spectroscopy which is still under development such as 2D IR, optical force,
correlated rotational alignment spectroscopy, and time-resolved electron microscopy and spectroscopy.
Students are expected to have second-year levels knowledge of physical and quantum chemistry and
spectroscopy.

Technologically important nanomaterials are hardly described by molecular theories. A theory dealing
with extended systems is necessary to describe their electronic and structural properties. This course
introduces basic knowledge of condensed matter physics to help understand the chemical properties.
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The main topics to be covered briefly are the lattice energy, band theory, optical properties, electron
transport, and so on.

This course covers the principles of analytical instruments which are needed in the characterisation of
organic and inorganic materials, and provides students with the opportunity to learn how to operate
them in laboratories. This course deals with many instruments for spectroscopic analysis, x-ray
analysis, surface analysis, thermal analysis, mass spectrometry, and electron microscopy.

The focus of this course is on the synthesis, structure and bonding, properties and reactivity of main
group organometallics (including Grignard reagents, organolithium reagents, organophosphorus
compounds, etc), organotransition metal chemistry and organometallic catalysis. The course is of
particular relevance for students interested in synthetic chemistry.

This course covers fundamental principles of inorganic chemistry in the context of the role of metals
in biological systems. Special emphasis is put on the role of metals in biological systems, and the
connection between fundamental knowledge of biological processes with respect to metals, and their
relation to commonly known phenomena such as diseases, pollution, alternative energies, evolution
and industrial processes.

This course focuses on the basic principles of solid state chemistry. Structural, chemical, and physical
aspects of inorganic solids, such as ionic solids, metal, and molecular solids, will be discussed. The
course explores the relationship between electronic structure, chemical bonding, and atomic order. It
also investigates the characterization of atomic arrangements in crystalline and amorphous solids:
metal, ceramics, semiconductors, and polymers. Topics include: symmetry, basic crystallography,
crystal structure, bonding in solids, characterization technique (X-ray diffraction, microscopy, and
spectroscopy) and crystal defects.

Block copolymers are increasingly attracting interest as well-defined architectural polymers. This
course delivers fundamentals of synthetic and physical chemistry of block copolymers. Topics to be
discusses involves modern controlled polymerisation techniques, phase behaviour of block
copolymers, solution physical chemistry, and structure-function relationships. Application of block
copolymers to biomedical sciences, pharmaceutics, and nano sciences will also be discussed.

This course introduces basic concepts of nanomaterials and nanochemistry and applications of basic
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concepts to modern materials for electronics, catalysis, and optics. Inorganic chemistry for synthesis
and characterization of 2-D materials will also be covered.

In recent years nanoscience and nanotechnology have grown rapidly. Chemical science, in particular,
presents a unique approach to building novel materials and devices with a molecular-scale precision.
One can envision the advantages of nanoscale materials and devices in medicine, computing,
scientific exploration, and electronics, where nanochemical science offers the promise of building
objects atom by atom. This course reviews current developments in chemical science.

3) Mathematical Sciences (MTH)

Existence and uniqueness of solutions, linear systems, regular singular points. Analytic systems,
autonomous systems, Sturm-Liouville Theory.

Set-theoretical paradoxes and means of avoiding them. Sets, relations, functions, order and
well-order. Proof by transfinite induction and definitions by transfinite recursion. Cardinal and ordinal
numbers and their arithmetic. Construction of the real numbers. Axiom of choice and its
consequences.

The real number system. Set theory. Topological properties of R”*n, metric spaces. Numerical
sequences and series, Continuity, connectedness, compactness. Differentiation and integration.

Sequences and series of functions: Uniform convergence and continuity, Power series, special
functions. Functions of several variables: Partial derivatives, Inverse function theorem, Implicit function
theorem, transformation of multiple integrals. Integration of Differential forms.

Divisibility, congruences, numerical functions, theory of primes. Topics selected: Diophantine analysis,
continued fractions, partitions, quadratic fields, asymptotic distributions, additive problems.

Concise introductions to mathematical methods for problems formulated in science and engineering.
Functions of a complex variable, Fourier analysis, calculus of variations, perturbation methods, special
functions, dimension analysis, tensor analysis. Introduction to numerical methods with emphasis on
algorithms, applications and computer implementation issues.
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This course introduces discrete objects, such as permutations, combinations, networks, and graphs.
Topics include enumeration, partially ordered sets, generating functions, graphs, trees, and algorithms.

Groups, homomorphisms, automorphisms, permutation groups. Rings, ideals and quotient rings,
Euclidean rings, polynomial rings. Extension fields, roots of polynomials.

Further topics on groups, rings; the Sylow Theorems and their applications to group theory; classical
groups; abelian groups and modules over a principal ideal domain. Algebraic field extensions; splitting
fields and Galois theory; construction and classification of finite fields.

Complex numbers and complex functions. The algebra of complex numbers, fractional powers,
Logarithm, power, exponential and trigonometric functions. Differentiation and the Cauchy-Riemann
equations. Cauchy’s theorem and the Cauchy integral formula. Singularities, residues, Taylor series
and Laurent series.

Conformal mapping: Fractional Linear transformations. Riemann Mapping Theorem. Analytic
continuation. Harmonic functions.Some advanced topics in complex analysis.

Polynomial interpolation, Polynomial approximation, Orthogonal polynomials and Chebyshev
polynomials. Least-squares approximations. Numerical differentiation and integration. Numerical
methods for solving initial and boundary value problems for ODEs. Direct and iterative methods for
solving linear systems. Numerical solutions of Nonlinear system of equations.

A critical examination of Euclid's Elements; ruler and compass constructions; connections with Galois
theory; Hilbert's axioms for geometry, theory of areas, introduction of coordinates, non-Euclidean
geometry, regular solids, projective geometry.

Fundamental techniques in scientific computation with an introduction to the theory and software of
the topics. Monte Carlo simulation. Numerical linear algebra. Numerical methods of ordinary and
partial differential equations. Fourier and wavelet transform methods. Nonlinear equations. Numerical
continuation methods. Optimization. Gas and Fluid dynamics.
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Combinatorial analysis used in computing probabilities. The axioms of probability, conditional
probability and independence of events. Discrete and continuous random variables. Joint, marginal,
and conditional densities and expectations, moment generating function. Laws of large numbers.
Binomial, Poisson, gamma, univariate, and bivariate normal distributions. Introduction to stochastic
processes.

Review of random variables, expectation, variance, covariance and correlation. Binomial distribution.
Properties of Normal random variables and the central limit theorem. Time value of money,
compound interest rates and present value of future payments. Interest income. The equation of
value. Annuities. The general loan schedule. Net present values. Comparison of investment projects
Option pricing techniques in discrete and continuous time. Black-Scholes option pricing formula.

Probability and combinatorial methods. Discrete and continuos univariate and multivariate distributions.
Expected values, moments. Estimation. Unbiased estimation. Maximum likelihood estimation.
Confidence intervals. Tests of hypotheses. Likelihood ratio test. Nonparametric methods.

Set-theoretic preliminaries. Metric spaces, topological spaces, compactness, connectedness.
Countability and separation axioms. Covering spaces and homotopy groups.

Formulation and analysis of mathematical models. Applications to physics, biology, economics, social
sciences and other areas of science. Use of Mathematical and scientific software packages:
Mathematica, Matlab, Maple, e.t.c.

This course provides tools to characterize qualitative properties of linear and nonlinear dynamical
systems in both continuous and discrete time. The course covers stability analysis of differential
equations, Hamiltonian systems, Pointcare mapping, and Reduction methods.

The differential properties of curves and surfaces. Introduction to differential manifolds and
Riemannian geometry. Second fundamental form and the Gauss map. Vector fields. Minimal surfaces.
Isometries. Gauss Theorem and equations of compatibility. Parallel transport, Geodesics and Gauss
Bonet theorem. The Exponential map.
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Plane curves: rotation index, isoperimetric inequality, Fenchel's theorem. Space curves: congruence,
total curvature of a knot. Submanifolds of Euclidean spaces as level sets, Gauss map. Curves on a
surface, geodesics. Gauss Lemma and a proof that geodesics minimise distance locally. Isometries

and conformal maps.

Introduction to harmonic analysis and Fourier analysis methods, such as Calderon-Zygmund theory,
Littlewood-Paley theory, and the theory of various function spaces, in particular Sobolev spaces.
Some selected applications to ergodic theory, complex analysis, and geometric measure theory will
be given.

Waves and Diffusions. Reflections and Sources. Boundary value problems. Fourier series. Harmonic
functions. Green's Identities and Green's functions. Computation of solutions. Waves in space.
Boundaries in the plane and in space. General eigenvalue problems. Distributions and Transforms.
Nonlinear PDEs.

Fundamental group and covering spaces, simplicial and singular homology theory with applications,
cohomology theory, duality theorem. Homotopy theory, fibrations, relations between homotopy and
homology, obstruction theory, and topics from spectral sequences, cohomology operations, and
characteristic classes.

More abstract treatment of linear algebra than Linear Algebra (MTH103). Tools such as matrices,
vector spaces and linear transformations, bases and coordinates, eigenvalues and eigenvectors and
their applications. Characteristic and minimal polynomial. Similarity transformations: Diagonalization
and Jordan forms over arbitrary fields. Schur form and spectral theorem for normal matrices.
Quadratic forms and Hermitian matrices: variational characterization of the eigenvalues, inertia
theorems. Singular value decomposition, generalized inverse, projections, and applications. Positive
matrices, Perron-Frobenius theorem. Markov chains and stochastic matrices. M-matrices. Structured
matrices (Toeplitz, Hankel, Hessenberg). Matrices and optimization.

Exponential Distribution and Poisson Process. Markov Chains. Limiting Behavior of Markov Chains.
The main limit theorem and stationary distributions, absorption probabilities. Renewal theory and its
applications. Queueing theory. Reliability theory. Brownian Motion and Stationary Processes.
Martingales. Structure of a Markov process: waiting times and jumps. Kolmogorov differential
equations.
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This course is designed to discuss contemporary topics in Mathematics. Actual topics and cases will
be selected by the instructor and may vary from term to term.

This course is designed to discuss contemporary topics in Mathematics. Actual topics and cases will
be selected by the instructor and may vary from term to term.
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1. School Introduction

The School of Business Administration educates students both in technology and management to be
creative global business leaders in today's dynamic economy.

The School offers academic courses on various business areas including Technology Management,
Information Systems, Finance, International Business, Marketing and Entrepreneurship.

2. Undergraduate Programs

1) Management (MGT)

Management field aims to provide education for the leaders in a highly globalized and diversified
playing field with rapid technological and social changes.

GM track manor explores an organization's design and operations; an organization's economic, legal,
ethical and sociopolitical environment; how an organization interacts with its environment in a creative
and efficient way.

2) Finance & Accounting (FIA)

Students in Finance & Accounting are field trained for careers in domestic and international
corporations and financial institutions as well as careers in academia.

Finance allows students to study the ways in which individuals, corporations, and other business
organizations allocate resources and make financial decisions in capital markets. Courses in Finance
include Financial Management, Investment Analysis, Money & Banking and Financial Engineering
which cover various academic areas as well as practical techniques with both broad and specific
perspectives.

Accounting helps managers to create and disseminate financial accounting information to
communicate effectively with investors and capital market participants, and apply managerial
accounting information internally to make more efficient financial and economic decisions. Courses in
Accounting include Intermediate Accounting, Managerial Accounting, and Auditing whi