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Foundation Subjects for Major (Required)

TR

HEES HE% B RS me | wmewm aeR | sE | EuEA BxmE o nawme I B zeA s
b uied ERES E
This course introduces the basic ideas of |EFETRE. BEELHBOHEIZLD BEBIFHTOTS
vector, matrix and their operations and how | (A >S54 L 6E L\ (GETSE)
to solve linear equations using matrices )
and vectors. The primary goal of this Online (Synchronous)
course is to understand the systems of , and the recorded
linear equations, classifications of materials are
. = matrices and their applications. Although |available to the
FJ20004 |Linear Algebra 1 4 3.0 1 FUABC | k4,5 Ty7 < KR most of the problems can be solved without |students who cannot A
Mathematica, you are encouraged to solve attend the class
the homework using the software once you synchronous|y.
know how to solve the problems. The course
is a prerequisite for “Linear Algebra I1”
Following “Linear Algebra 1” ', “Linear |XFETIRZE, BEELHBOHEIZL D WEBIFMIOTS
Algebra 11”7 will also concentrate on the |W@E(F >S54 »6HA L (GET5E)
basics of linear algebra. Emphasis will be 4
given to topics that (i.e. Face-to-
will be useful in other disciplines, such |Face+Online
as determinants, eigenvalues, (Asynchronous))
positive definite matrices, Fourier series
= and the Fast Fourier
FJ20014 |Linear Algebra II 4 3.0 1 #FABC | k4.5 II_ Sharmin Sonia Transform. Some homework problems may A
)7 require you to use a program such as MATLAB
or Mathematica, an important tool for
numerical linear algebra.
No previous programming experience is
required.
This course along with the subsequent HETRERX BREBLZROHRIZELSD REBI¥MINTS
courses “Introduction to Single-Variable |EFETR%. L (BT
Calculus I1” and “Advanced Calculus” A
introduces the basic tools of calculus and |interdepartmental
develops their technical competence. The course
primary goal of this course is to
understand the concepts and to build up a
working ability of various mathematical
manipulations such as derivatives and
integrals. This is efficiently achieved by
Introduction to %12 - visualization, numerical and graphical
FJ20124 |Single-Variable 4 |20 1 FhA *5' é I'J_7 BAR B experimentations and, thus, students are A
Calculus 1 " required to be acquainted with Mathematica
(or similar ones) during the course for
working exercises and homework problems.
The present course provides a basic core
and practical knowledge required for many
courses in both natural and social
sciences.
This course along with “Introduction to HETRX BREBLZROHIRIZELSD REBI¥MINTS
Single- Variable Calculus 1” and “Advanced |%iETiR%. L (BT
Calculus” introduces the basic tools of A
calculus and develops their technical interdepartmental
competence. The primary goal of this course |course
is to understand the concepts and to build
up a working ability of various
mathematical manipulations such as
parametric equations, polar coordinates,
infinite sequences and series. This is
Introduction to ®= efficiently achieved by visualization,
FJ20134 |Single-Variable 4 120 1 FkBC x1,2 I'J_7 Ea numerical and graphical experimentations A
Calculus I1 and students are required to be acquainted
with Mathematica (or similar ones) during
the course for working exercises and
homework problems. The present course
provides a basic core and practical
knowledge required for many courses in both
natural and social sciences.
Following “Introduction to Single-Variable |HFETERE BREBLBROHWNIZELSD REBI¥MIATS
Calculus I & I1,” this course introduces  |EFETR%E. L (BT
the basic tools of calculus and develops HE
their technical competence, namely,
differential equations, infinite series,
vector calculus, curvilinear coordinate
systems, and partial derivatives, etc. This
is achieved by visualization, numerical and
graphical experimentations and, thus,
A k5,6 = - students are required to be acquainted with
FJ20144 |Advanced Calculus 4 | 4.0 1 FMBC | K45 TUF &% BT Mathematica (or similar ones) during the A
' course as working exercises and homework
problems. This course as well as
“Introduction to Single-Variable Calculus
1 & I1” provides a core and practical
knowledge required for many courses in both
natural and social sciences.
This course introduces basics of EETRX, BREBLZROHWRIZELSD REBI¥MINTS
probability theory and statistics. This S E. I (BRI
course will be mainly oriented to interpret |interdepartmental
physical problems in engineering and course
S " = = — natural sciences through application of face-to-face,
FJ20201 gzl’zd"t.' ity and 120 1 %‘,ACB 7'??22 R 'LXZL‘ {F_)b probabil ity theory and statistics Online (Asynchronous | A
atistics . 7 AN Evaluation will be done through class quiz, |) and
homework on regular basis, and final Onl ine (Synchronous)
examinations.
This course introduces the classical theory |#E:ETRE, BEBLUHEDHRICKD WEBIRMIOTS
of electromagnetism at an undergraduate & >S4 R L\ (GETSE)
level. It begins with the fundamental laws |&!)
and relations governing electrostatic face to face and
force, electric field and electric some meetings
potential. These quantities are calculated |online. recording
—— based on a given system of charges or a the face-to-face
i q = |=x = given charge distribution. The course also |classes, in case
FJ22004 [Eleotromagnetism | 41307 2 HABC | %23 )7 &E B= continues with work and energy in there are any A
electrostatics, electric fields in matter |students who are
(the concepts of polarization and |inear unable to be
dielectrics), as well as electric fields physically present.
due to polarized objects.
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FJ22014

Electromagnetism 11

3.0

#ABC

x1,2

JUNG Mincher |

This lecture starts from magnetostatics and
compares with those properties of
electrostatics. The electromagnetic
induction is then revealed from the time-
dependent variation of electric or magnetic
field. All the principles of electric and
magnetic fields are summarized in Maxwell
s equations. Electromagnetic (EM) waves are
finally presented to discuss the EM
properties of dielectrics and metals.

HETRXE,
Only for IDE
students. xi@

REBLUBADOHIIZLD

BEBI¥MTOTS
L (BT

FJ25101

Electrical Circuit

2.0

FXAB

X5, 6

Y7

Nguyen Triet
Van

A lecture is given on basic knowledge and
analysis methods of electrical and
electronic circuits, including |inear
passive elements, sinusoidal alternating
current and complex number, impedance and
admittance, resonant circuits, mutual
induction circuits, bridge circuits,
filters, general circuit theorems, and AC
power.

RETERE
RETERE,
&

REBLUBAOHIIZLD

BEBIFMTOT S
L (BT

FJ26004

Mechanics 1

2.0

FhAB

A5,6

Primary goals of Mechanics I is to develop
students’ ability to (i) analyze problems
in a simple and logical manner and (ii)
apply basic principles to find their
solutions. This course reviews such
fundamental concepts as coordinate, time,
mass, force and energy for a particle. The
students are required to solve exercises
and work on homework assignments.

EETRX,
HE

BREBLZROHRIZELSD

REBI¥MINTS
L (BT

FJ26014

Mechanics 11

2.0

&HAB

£5.6

)7

K& &8

Following “Mechanics 1", “Mechanics 11
” will just concentrate on the basics of
mechanics. Emphasis will be given to topics
that will be useful in other disciplines,
such as systems of particles, kinematics
and plane motion of rigid bodies and
principles about analytical vector
mechanics.

RETERR,
HE

REBLUBAOHIIZLD

BEBIFMIOT S
L (BT

FJ26104

Thermodynamics |

2.0

FXAB

X3,4

)7

SHEN Biao

Thermodynamics is one of the essential
physics to discuss energy conservation for
engineer in various fields. The aim of this
lecture is to master the basics of the
first and second laws of thermodynamics.
The specific goal is to be able to
appropriately express the first law of
thermodynamics for the system, to be able
to discuss changes in entropy based on the
second |aw of thermodynamics, and to
combine these basic matters. The heat
efficiency of the heat engine can be
derived

KETRE
KETRE,
HE

BREBLZROHIRIZELSD

REBI¥MINTS
L (BT

FJ26114

Thermodynamics 11

#AB

&4

&F BF

Thermodynamics is one of the essential
physics to discuss energy conservation for
engineers in various fields.

Based on the first and second laws of
thermodynamics learned in “Thermodynamics
1”7, we learn free energy and chemical
potential as new state quantities, and
advanced matters of thermodynamics such as
Maxwel| relations and phase changes. The
aim is to be able to understand these
matters based on the major principles of
the first law and the second law, and to
cultivate the ability to reconstruct the
learned matters from a new perspective by
using them as tools.

HETERE
HETRE,
HE

REBLUBAOHIIZLD

BEBIFMIOT S
L (BT

Major Sul

bjects (Required)
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BEHE
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HEFEE
HEREAE

GRS

B

FJ10001

Complex Analysis

3.0

FXABC

x1,2

)7

ARASL EZL
I PNASAN

This course introduces theories for
functions of a complex variable. Students
will acquire skill to use complex
derivatives function, to have knowledge
about integration in the complex plane, use
of Cauchy integral theorem, power series,
to evaluate complicated real integrals via
residue calculus, etc.

B

TiEX,

ET

REBLUBAOHIIZLD

BEBIFMTOT S
L (BT

FJ10101

Applied Mathematics

3.0

#ABC

A1RSL EZL
NI 4N

Applied mathematics will focus on the
applications of mathematics in the field of
engineering and physics. Students in this
course will acquire problem-solving skills
using applied knowledge in mathematics in
vector analysis, complex variables, group
theory, partial differential equation,
Fourier series, Fourie and Laplace
transforms.

EETRX,
HE

BREBLZROHIRIZELSD

REBI¥MINTS
L (RITPE)

FJ11001

Engineering Ethics

#hAB

kX1

This course discusses historical examples
and up-to-date issues related to
engineering ethics. In the first half of
the course, we mainly deal with
preparedness, mitigation, and response for
catastrophic disasters such as earthquakes
and tsunami from an engineering point of
view. In the second half, we mainly deal
with genetic engineering technologies that
can cause wor|dwide pandemic, such as gain-
of-function research that artificially
enhances transmissibility and pathogenicity
of pathogens |ike bacteria and viruses.

HETRE,
SE

REBLUBAOHIIZLD

BEBIFMTOT S
L (BT

FJ11101

Introduction to
Interdisciplinary
Engineering 1

FXAB

X5

Y7

W& B& LK
FH, FIE KB,
HE BB, HE
E -GN
F BF RE

B, ER=

This course discusses issues relevant to
Engineering Systems and aims to help
students grasp general concepts involved in
this field of study.

EBTRE,

W& (F 54 5
)
interdepartmental
course

BREBLZROHIRIZELSD

REBI¥MINTS
L (BT
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FJ11111

Introduction to
Interdisciplinary
Engineering 11

#AB

*1

BA EAE

This course discusses issues relevant to
Engineering Sciences and aims to help
students grasp general concepts involved in
this field of study.

RETERE
RETRE,

for
interdepartmental
course

REBLUBADOHIIZLD

BEBI¥MTOTS
L (BT

FJ12001

Modern Physics

3.0

#ABC

1,2

)7

Sellaiyan
Selvakumar

The course will focus about overview of
modern physics aiming at Engineering
students.

Students in this course will have
introductory concept about wave-particle
properties of electromagnetic radiation,
quantum mechanics, properties of atom,
molecular structure, statistical physics,
and solid state physics.

RETERE
RETERE,
SE

REBLUBAOHIIZLD

BEBIFMTOT S
L (BT

FJ15001

System Modeling

2.0

#HAB

£5.6

Y7

Nguyen Triet
Van

This course introduces fundamental concepts
and techniques in building linear, time-
invariant, state-space models of typical
engineering systems, including
translational and rotational mechanical
systems, electrical and electronic
circuits, thermal systems, fluid systems,
and transductors. Analogies are drawn among
these systems in different energy domains
based on such concept as the across and the
through variables, as well as their energy
storages and dissipaters. Response
characteristics of standard first and
second-order systems are explained, as a
prelude to control system designs.

KETRE
HETRX,
&

BREBLZROHIRIZELSD

REBI¥MINTS
L (BT

FJ15101

Electronic Circuits

2.0

#HAB

k3, 4

®=
)7

ATE #
{£, Hassan Modar

Following “Electrical Circuits” , this
course introduces the fundamentals of
electronic circuits, their components, and
their analysis. Topics covered are: circuit
abstraction method, two terminal elements,
Kirchhoff laws, circuit analysis methods,
digital abstraction, MOSFET switch, MOSFET
amplifier, energy storage elements,
operational amplifiers circuit and
analysis, and diodes and semiconductors.

HETERE
FHETERE,
HE

REBLUBAOHIIZLD

BEBIFMTOT S
L (BT

Major Sul

HEES

bjects (Core Electives)
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HEFREE
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LE

FJ12101

Statistical Physics
I

FXAB

7K5

Y7

£ 1T

Statistical Physics as well as Quantum
Mechanics provides the most important
backbone of modern physics. In the present
course, the basic principles of statistical
mechanics are explained. After reviewing
the basics of probability theory, the
fundamental assumption of Statistical
Mechanics, “principle of equal a priori
probabilities,” is introduced to construct
statistical ensembles. The microscopic
interpretation of entropy is explained so
that the connection to thermodynamics
becomes constructed

KETRE
EETRE,
HE

BREBLZROHIRIZELSD

REBI¥MINTS
L (BT

FJ12111

Statistical Physics
11

e

- &% 1T

The fundamental concepts introduced in
Statistical Physics I are applied to a few
simple physical systems such as ideal
gases. We derive the classical (Boltzmann)
and quantum (Fermi-Dirac and Bose-Einstein)
statistics from statistical ensembles. The
fundamental principles underlying when
extracting the maximum work from heat are
clarified. Those principles are applied to
simple systems such as (classical and
quantum) ideal gas and conduction electrons
in metals.

HETERE
RETERE,
HE

REBLUBAOHIIZLD

BEBIFMIOT S
L (BT

FJ12121

Statistical Physics
11

#AB

R4

U7

& 1T

Following “Statistical Physics I, I1”, the
fundamental principles and various
statistical ensembles in Statistical
Mechanics are applied to some important
phenomena encountered in physics, namely
phase transition and Landau
phenomenological theory, semiconductor
statistics, and quasi-Fermi potentials. A
brief introduction to nonequilibrium
statistical mechanics, namely, kinetic
theory of ideal gas, linear response, and
Boltzmann transport theory, is also
explained.

HETERE
HETERE,
HE

REBLUBAOHIIZLD

BEBIFMTOT S
L (BT

FJ12231

Quantum Mechanics 1

A

4,5

Bii5 K—E8

After a brief historical review, we will
cover the basics of quantum theory from the
perspective of wave mechanics. This
includes a discussion of the wavefunction,
the probability interpretation, operators,
and the Schrédinger equation. We will then
consider simple one-dimensional scattering
and bound state problems. Next, we will
cover the mathematical foundations needed
to do quantum mechanics from a more modern
perspective. We will review the necessary
elements of matrix mechanics and |inear
algebra, such as finding eigenvalues and
eigenvectors, computing the trace of a
matrix, and finding out if a matrix is
Hermitian or unitary. We will then cover
Dirac notation and Hilbert spaces. The
postulates of quantum mechanics will then
be formalized and illustrated with
examp | es.

For students
enrolled in 2020 or
later.

KETRX,

&

BREBLZROHIRIZELSD

REBI¥MINTS
L (BT

FJ12241

Quantum Mechanics 11

FABC

%4

)7

Bis K—E

We will discuss the mathematical
foundations of quantum theory with three
important cases: angular momentum and spin,
the harmonic oscillator, and an
introduction to the physics of the hydrogen
atom. Other topics covered include the
density operator, the Bloch vector, and
two-state systems.

For students
enrolled in 2020 or
later

FHETERE,

HE

REBLUBAOHIIZLD

BEBIFMTOT S
L (BT
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We will study advanced topics from non— Not open in 2022. BEELHBOHRICKD MEEIRMIOTS
relativistic quantum theory such as For students L (BITHH)
Mechani - — scattering, identical particles, addition |enrolled in 2020 or
FJ12251 Quantum Mechanics 1 1.0 3 ZAB K5 %:: 815 K—ER of angular momentum, higher Z atoms, and later. A
U7 the WKB approximation. RETEE,
&
This course introduces the fundamental RETERR, BEELHBOHEIZL D BEBIFMIOT S
concept of electromagnetic field and the ot L (BITHH)
Maxwel|'s equations. First, the fundamental |0AJGO41& fRl—
Ad " _ laws of electromagnetic field in vacuum is
vance g = = explained and Maxwell’s equation is
FU12301 [ | ectromagnetism 1 1o s AL EL2 g AR derived. Next, the application of Maxwell's A
equation to the static electric/magnetic
field is described.
Time-varying/time-harmonic electromagnetic |HEFETRE. BREBLZROHIRIZELSD REBI¥MINTS
fields and electrical properties of matter |%ifE L (RITPE)
based on Maxwell’ s equations will be 0AJGO42 & Rl —
Advanced == _ studied. Topics include: variable forms of
FJ12311 Electromagnetisn 11 1 1.0 3 B K4,5 I%'JT’ TANG Daiming Mawe! | s ea., dielectrics/magnetics- A
polarization/magnetization—
permittivity/permeability, etc.
Wave equation, propagation, polarization, |HEEETHEE, REBLUBAOHIIZLD WEBIFMIOTS
reflection, transmission, radiation, and i} L (BITEH)
scattering will be studied. Topics include: |0AJGO43 & [E—
variable formed wave eq., transverse
Advanced ®= - electromagnetic modes (in Lossy media),
FJ12321 Elect tism 111 1 1.0 3 FhC X1,2 I'J_7 TANG Daiming linear/circular polarization, different A
ectromagnetism incidence issues in Lossy media with
multiple interfaces, electromagnetic
theorems and principles, etc.
We learn fundamental knowledge of solid EETRE, BREELLADHWIZLD REBI¥MINTS
Solid State Physics = . state physics, i.e. Crystal, structure, HE L (BT
FJ12401 |y T 110 4 FXAB R4 LS| ME A diffraction, reciprocal, lattice, Brillouin 0AJGO61& @— A
zone, ionic crystals, elastic constants.
We learn fundamental knowledge of solid HETRX, BREBLZROHRIZELSD REBI¥MINTS
state physics, i.e. crystal structure, wave |Xi{E L (RITPE)
diffraction and reciprocal lattice, thermal |0AJG062 & fR—
motion of atoms in crystal, electronic
. . = states in crystal. The thermal properties,
FJ12411 ?l])lld State Physics 1 1.0 4 #MC |B-#4 I%'_ ING R transport phenomena, phase transitions and A
i so on, in solids, will be discussed for
understanding of advanced contents of
materials science.
We learn fundamental knowledge of solid ETRE, BEELLBOHHRICKD WEBEIRMIOTS
. . = state physics, i.e. band structure, afi] L (BITHH)
FJ12421 ??:Id State Physics 1 /10 4 &BC R4 IQ%IJ_T’ NG WA semiconductor crystals, Fermi surfaces, 0AJGO63 & &l — A
metals.
This course introduces the control theory |HETHRZE. BREBLYADHICLD BEBIFMTOT S
for linear systems based on state-space @54 6A L (BITHH)
modeling. It covers the notion of )
_ stability, controllability, and
3 = observability, followed by the design of
FJ15011 |Control Systems I 1120 3 BAB | K34 | T BFE R Stote feedback and dboerver 1t lo A
briefly covers the notion of frequency-
domain techniques.
This course introduces the feedback control |HEFETIR. BREBLBROHINIZELSD REBI¥MINTS
theory for |inear dynamical systems. First, |Xif L (RITPE)
system modeling is considered in frequency, |Hybrid (face-to-
Laplace, and time domains with the notions |face and
of frequency transfer function, transfer online (synchronous)
function, and impulse response. Then, the ). The recorded
®g= . pros and cons of feedback control are course movies will
FJ15021 |Control Systems II 1120 3 &M | k3.4 Ty7 BHE R LI ¥ explained in comparison with feedforward  |also be available A
control. Finally, control system design is |for later viewing.
also treated for stabilization as well as
better steady-state and transient
performances.
This course covers the principal concepts |XFETERH, BREBLBROHINIZELSD RREBIPHINT S
and methods of fluid dynamics. Topics oS4V (F T L (BIZH)
include basic laws of fluids, analysis of | FE)
o — irrotational flow and vortex, introduction |This course cannot
FJ16011 |Fluid Dynamics 1 1.0 3 FHAB B2 9?: A % to compressible flows and viscos flows. be taken by A
7 students who have
already taken Fluid
Dynamics 1.
The course describes the basics of KETRE, REBLUBAOHIIZLD BEBIFMTOT S
continuum mechanics for solid including the |xtm. L(BITHEH)
Mechanics of = e = analyses of stress and strain, |inear interdepartmental
FII6021 |y terials 110 3 | BB A2 N e BE elasticity as the simplest the constitutive |course A
model, and the yield criterion.
This course introduces energy-related KBTRE, REBLUBAOHIIZLD REBIFMIOTS
technologies and issues from an engineering L (BITHH)
perspective. Energy systems and energy
issues is explained first, followed by an
overview of some elemental technologies.
The basic disciplines of energy include
electrical engineering and mechanical
engineering, but many more advanced
disciplines are involved, such as
. . o= e s semiconductor engineering, materials
FJ16031 |Energy Engineering 110} 3 & | k12 IQ%IJ_T’ RE BA engineering, power engineer ing, and A
electrochemistry. In addition, an
understanding of systems engineering and
information engineering is required for
actual operation. Each of the five
instructors will discuss one topic such as
renewable energy and provide commentary.
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