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T~ FARRT

A LA (F ) R BokcH -
( # % ) Introduction to Computer Science = 703003001
g 3 & [ i R Bk s

A% P ¥ This is an introductory course for "Computer Science". This course will introduce
different aspects of the computer science field. The topics will cover foundation, hardware, and
software. Students can understand the fundamentals of computer science and also realize the current
trends and challenges in computing. Understand problem thinking and solving corresponding with
computer system and programming.

HARPEAE /S B (GG IR K P N FEER BRSO F )
AARTR T L 5T A H A AP 4T
L AR
mE EWEBREY B2 M A8 S (efficiency) ~ FALA T E o
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HAT LA (0 ) Hef A B kH FA-
(# =) Calculus ER3 703001001
g 3/3 & [ i R Bk

A2 P % Our goal is to introduce a brief calculus and its applications to management social behavioral
and biomedical sciences and other fields.

efe it/ Rr F GRSl kP p FEEFERE DN F)
1% semester

1. Functions and Models

2. Limits and Derivatives

3. Differentiation Rules

4. Applications of Differentiation

5. Integrals

2"d semester

1. Applications and Techniques of Integration
2. Parametric Equations and Polar Coordinates
3. Infinite Sequences and Series

4. Vectors and Vector Functions

5. Multiple Integrals




HAE LA () R AR R B - T

(# <% ) Computer Programming = 703006001
EER /S 3/3 & [E B % B B

FALP e APATEN CHET F A SESRORAE T P B g 2 H s
w@¢\$ﬁ‘?*?aéiﬁﬁ°

FARPELE/ Y R F (PP IR P M FEERB RSP F )
AEARIFTA ST A H A AP 4T
1&@}%'
mE EWEBRE B2 M A8 S (efficiency) ~ FALEA T E o
2.7 B8
i E Fe R AR~ F Hk(Boolean) BB T 4t C ME B A AT RER T

-

B %
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3.4 %Y -
EE OAATHO R E S MMEFIRAENET HhiFRE RN ER -
AT HBE

’W

E PRI o RRRR S A 1TE -
SEFFRAL ¢ (E# MK
ME FARABEHAGAEZ BT FTURH AL EZER Y A kT AL -
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WAL () TR o i -

(® < ) Data Structures = 703008001
EAE S 3 & [E 13 2 B E B -

WALE R AR PELRE L SR TRY, SEREER, TERY, 2 PRV, ¥
AHFTHSHSFELE LS Eme 2% 350

FALPE/ R B G Al R P P F R ERERF DR F )
%ﬁmuﬁﬂﬁ LRFEEY uﬁﬁg;mﬂw)%d¢*~mgf g w R o
*”g? T s enfest o 4 %ﬁwﬁipﬁgﬁg TR ﬁﬁ,;ﬂ,,mggﬁ 0

1. Introduction (System Life Cycle, Algorithm Specification, Performance Analysis)

2. Review of C Programming Language (Files, Pointer, Recursion, Structure)

3. Linked Lists

4. Stacks and Queues

5. Trees (Expression Trees, Binary Search Trees, AVL-Trees, B-Trees, B+-Trees)

6. Priority Queues (Heaps)

7. Hashing

8. Sorting (Radix, Insertion, Selection, Bubble, Heap, Merge, Quick Sort)

e %,_ (¢ =) it %.ra,ﬁ_r_—\"‘f“‘—'- Fgg%ﬁ {* %,fi_

(# <% ) Object-oriented Programming st 203009001

C Py S 3 @[ 1 o P s

A% P #%:Introducing the C++ language as a powerful object-oriented programming tool for
software design.

FALFEE/ L R F GEP IS R Pos P § R ERERF R §) 0

ARy 2 e BN R PR AL > T B EE L I-%@ﬁb w0 blhe G :ﬂ‘“;

vﬁ?i?” Yoie i de & mi}iﬁ"}#ﬁi;\ R e B LN AN R KRB AR X
1 TR 2 E e RN R A LA

2. HECH F 2 %’rﬁ'ﬁLiT«i?mB)&@iﬁ e
3. Y Ctte- &4 & R *
e

5. &Fu|% 3t R B
6. mik 57

7. (i) BB EHRFE
8. () GUI #2354 3% 3+
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WA EAE (P ) Mt B aH F -

(# < ) Linear Algebra = 703002001
g ik 3 &R | B

AT PR GV AP AR A ABA SRS U At H B AR p YA ST &
Se oo

AP/ P HP F GEP AR R P FEER P RF N F )

¥7 .0 % @ (fundamental)

1. Matrices and Gaussian Elimination
2. Vector Spaces and Linear Equations
3. Orthogonality

4. Determinants

5.

Eignevalues and Eigenvectors

EFH M HE (optional if time permitted)
1. Linear Programming and Game theory
2. Hermitian and Symmetric Matrices

3. Unitary equivalence

4. Canonical Forms

5. Positive Definite Matrices

AR LA (P ) PR B N
(% < ) Probability E S 703017001
A S 3 & [ 13 & B

o

ExiAHE S ES Bl sk N R

12




FARPRE/ PR 7 (GGRP A R Pe f FEERERE DN F )

% % (fundamental)

1. Combinatorial Analysis

2. Axioms of probability

3. Conditional probability and independence
4. Random variables

5. Continuous random variables

6. Jointly distributed random variables

7. Limit theorems

EBE M HF o) F (optional if time permitted)

1. Introduction to Markov Chains

2. Simple Queuing Models

3. Introduction to basic stochastic processes

4. Basic Information Theory (entropy, capacity etc.)

HAR LA (¢ %) ket N T
(% = ) Systems Programming Wt 703013001
g 3 & [ i3 "% Bk s

HATD L kAARN A & & 70T ¥ k4L (Operating Systems) ~ 233 % (Assemblers) ~ %
% (Compilers) ~ #4235 (Linkers) ~ % » #23% (Loaders)fr E # &2 % (Macro
processors) S48 & SLdic il o iHu R ALg R > EA PRV R T~ EEROS NEIT{oE Y
Tha e ARARNA & P> FEFE 24 T R A N R R RR

PRARPEM/ SR 7 (FP IR P FEER L RKE N F )

AR B e kit A% B BE ol A g o

FRB T T A GRS RS RS R AR T O e AR e B B s
Fos

-Assembler language

-Assembler

-Loader

-Linker

e Led

- Macro (C or Assembler language)
-Shell script

- System software or tools:
--Version-control system, ex: svn, git

13




B EAE () BTk s BaH - T

(% =~ ) Discrete Mathematics = 703007001
2 #ic 3 & [iE A B &

A% P #%:This is a fundamental mathematical course for computer science students. It is intended to
introduce to the students basic discrete mathematical tools and skills that are needed in the study of
|computer science. These skills/tools include 1. mathematical reasoning: for the student be able to
read comprehend and construct mathematical arguments 2. combinatorial analysis and discrete
structures: knowledge of which is essential in problem solving/modeling and 3. algorithmic thinking:
|that would be helpful in the specification verification and analysis of computer algorithms/programs.
Topics introduced in the course include logic induction counting recurrence relations relations graphs
and trees.

PR/ P S F (P IR R P ) FEERBRE SN F )

BT o TR F L RAIRT e ¢ R G R R R Pﬁﬁ;% gﬁe d\éﬁqﬁié‘ﬁ
PHRE gy '15'25‘ TP AR NE P BTG S g;;§ R N Y (e

Grpa e il RRRE CRREE I mi e iYLy 4 oo 2.&%:%4&%1%‘3 ¥

A T ’vﬁ .335 PRz A 4rac 4 > B 3 AR FE béﬁ&.&a B E A B EgR

T A EREFRE T EAES LA o

i"*‘ L E A A EGER BB s s aE T o
re e L8 sk B %~ Divide-and-Conquer relations » % % 72 B o

O B BTk

Hetm

ERPEREN G

EE i A

P A

EAIETE /S

#

(AN ERE 3

B EEF N
i%j\ Aﬁﬁ:ﬁéf i




HAL P (v ) w2 P kH FAC

(# % ) Algorithms B 703022001
AR S 3 % [ R Bk

’%ﬁi—g *ﬂ ik’ﬁﬁ” 4__@/ ._,E-r/é"‘) 2+ |]ﬁ’¢’/j_f1‘:3%£ ’ E/'?:}é.
1. 5 24c@E 2t~ 4oie 4@‘-_ o
2. WEHEEHF LR

3- —l{r’]?}‘@'}” /%-—n/z °

éﬁvﬁ%‘%*ﬁ/ PRl B GRP 7l gez o FRERERE O] F )

ﬂcﬁi; TR E 2 A AT — 0 FREPAE IS AT~ P2 % 8 3k o HA
ASERFEZRG 2 RApM L D AR S FFLFY AR BRL
P

1 %5 A#
-- Growth of functions, Recurrences, Randomized algorithms
2. PRAF{E
-- Heapsort, Quicksort, Sort in linear time
-- Binary search tree, Red-black tree
4. FEEET A
-- Dynamic Programming, Greedy algorithm, Amortized Analysis

3K A
&)évi ﬁ*?jT‘FF
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HAL LAE (0 2 ) dei kS R T

(# =~ ) Introduction to Digital Systems ES 703014001
A S 3 & [iE 13 2 B B

AR M RF 2 R RS BIET R T RIZERGC Z o AR MOA R
fea g A A o

HALPEE/ L kP F GFP ISR P f F R ERILRE aop § )

AAR g B i kB2 AARA o I LT b0 fe S REEITEN > $HPM A3 TF
ME NP AR EARMEEBANOA A E S AR EE I ITRIT o
Chapter 1: Introductory Concepts

Chapter 2: Number Systems and Codes

Chapter 3: Describing Logic Circuits

Chapter 4: Combinational Logic Circuits

Chapter 5: Flip-Flops and Related Devices

Chapter 6: Digital Arithmetic: Operations and Circuits

Chapter 7: Counters and Registers

Chapter 8: Integrated-Circuit Logic Families

Chapter 9: MSI Logic Circuits

Chapter 10: Digital System Projects Using HDL (optional)

Chapter 11: Interfacing with the Analog World

Chapter 12: Memory Devices

Chapter 13: Programmable Logic Device Architectures (optional)

15




¥ 2 fhad AL %
AL (Y ) AR Pt P

(# =~ ) Programming Languages B 703023001
55 K 3 & [HE 13 & B ok# 5

AR TR EET R ARNED > D BRI AR FHE AL AR D
o B, gt FAHENT TR KaMEEL AEY LEENT T RAANE
e 4 o

%ﬁﬁﬁ/u%ﬁﬁ(ﬁgﬁwiw%ﬂvw*.ﬁﬁﬁﬁﬁ&m§)°

AGATAEATN T T RIEER > 8 2 A RPE-BNEFT AN FFTAERANDILIED
-E’ZanuWw;ééﬂ4Ew%5*i*nwﬂ§°ﬂﬁﬁ%m&*£”< 2R g G
ATEAEN T PEL o APRARD AT AR LT PRGN E T 0 B0 RS R 0

,iébﬁﬁﬁﬁﬁg;ﬁﬁéﬁ%kg’ﬁﬁﬁiﬁﬁﬁ%?fﬁﬁ’&mﬁﬁgiﬁ
LSRN T AN B 4 o

& ¥

. Introduction to programming languages study
. Syntax processing

. Functional programming languages

. Basic semantic concepts

. Binding scopes environment and storage

. Expressions statements procedures

. Types and modules

. Object-oriented programming languages

. (i) Logic programming languages

O 01O Lt B W —

éﬁ(ﬁi fﬂﬁi— (\Z“ < > lFi,; o Fggéﬁtﬁ had :Flﬁ"\%i:_‘

(# < ) Operating System B 703016001

L S 3 & [E B % Bk s

HAEP AR T RITE X “«umf* AR TR~ BN PRk ST JE 4R s o R niE T 5
oo FPEBF AL LG RERFE Jl*fi”%*%ﬁf ReEHEET - BREDME > T
PR R A ARk e E Y ﬁm,ﬁﬁwmﬁiiﬁéﬁéﬁﬁ?%ﬁﬁﬁf
v 4elnix/Linux, Windows, MacOSE i 3| % L # & gmck o
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AARPEE/ L SR B GEP Al 2 Pre p F 2 ER L RF ap ? E

MR A R TR ITE & ‘oum#‘ S PREATES S N Rk S ’}#frfgﬁgﬁﬂﬁ 4] 5 A
SR LI NG (CE RIS T M T 0 T g
AR HIG 2 ARENERDTGEE L g PR BEF DR o

o

P b %
Introduction
System Structures
Process Concept
Multithreaded Programming
Process Scheduling
Synchronization
Deadlocks
Memory-Management Strategies
Virtual-Memory Management
. File System
. Secondary-Storage Structure
. System Protection, Security
. Distributed Operating Systems
. Distributed File Systems

N N

= = =
BN WN~O

BN f}“‘ (¢ =)z ‘%’f#-—"’i’ L‘E’_ﬁ%‘« 2L ;ﬁcﬁ > :F"K 7}&_:_
(# =~ ) Computer Architecture and Organization ES 703019001

IR F s m 25k P 5 R R (10 % o 087 & ARk R L ek
REE G E BRI ER S R EET PR A E TR e g
MR TR R R AL

PRARPEE /R B (P IR 2P FEERME R N F )
AﬁiqFG”“%;ﬁﬂ%%%ﬁiﬁtgﬁ§U%4*’f§§4ﬁﬁiéiﬁLgﬁﬁﬁM£%ﬁﬁg’
AEY A RIERE AR E T A R L BEROR A

>

I PR RG

2. dp 4 gL

3. FEWEEE

4.z ;‘f'—f—;

5. & 1‘ il Eak 1l

6. A% 4 BB 4k

7. f%b}é]} \zc'%%ﬁ

EHEM

A LA -

X 2 B F F g
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AL (P ) R BRR BH FRZFHe

(# ~ ) Computer Network W 703027001
g 3 & [1E 1 ¥ Bk s

A2 P #%: Understand protocols of different layers of data communication.

BALFEE/ PP F (FP IR N FEERE RPN F )
A EWEROP HIERI AL E B e TCP/IPE At e i e sph# it 5 4 > &
YAk SRR AR EELEE KB IR B e B ReiE (TS o
P
1.Foundation
-Network Architecture
2.Direct Link Networks
3.Packet Switching Technologies
4.Internetworking
5.End-to-End Protocols

S E Ledk

* Congestion Control and Resource Management
* Next Generation Protocols, IPv6

* Network Security

HALEAE (P ) TR L okl R
( # % ) Database Systems = 703025001
2 L #c 3 & [iE g |2 B ks %

A% P #&: This course is to help students develop skills in database design and use. Students will learn
relational data model, structured query language, and database management systems.
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Hefe it/ e 7 GRSl R P FREFERF DN F )
AL E PR AREE 2 FTHREF I L Sl A R IZ R o
. Databases and Database Users
. Database System Concepts and Architecture
. Data Modeling using Entity-Relationship Model
. Relational Data Model and the Relational Database Constraints
. The Relational Algebra and Relational Calculus
. Relational Database Design by ER-to-Relational Mapping
. SQL-99: Schema Definition Basic Constraints and Queries
. More SQL: Assertions Views and Programming Techniques
. Functional Dependencies and Normalization for Relational Databases
10. Practical Database Design Methodology
11. Disk Storage, Basic File Structures and Hashing
12. Indexing Structures for Files
13. Algorithms for Query Processing and Optimization
14. Practical Database Design and Tuning
15. Introduction to Transaction Processing Concepts and Theory
16. Concurrency Control Techniques(f * #kit B 27 8 4 & 3 w2z FH M KEN 7))
17. Data Mining Concepts (#_t i R 22 8 4 B4 w2 FH B HEN F)

O 001N WIN =

AR LA (P ) SRR Bl
(# < ) Compiler Design = 703037001
g 3 & [1E 1 i Bk s

HAE P #%:After completion of this course, students should understand what a compiler is and are
able to implement a simple compiler. They should understand the general structure of a compiler and
know how the compilation process is decomposed into various phases. Moreover, every student
should understand the task of each phase and be aware of the problems of and methods and
|techniques applied to each phase of the compilation process.

FALPEIL /L P F GRP SIS R Po P FRERBEREF P § )

AR B IEE T Y %i‘gg hRIZEF 3% 0 PALN F ik EFF 2 4 17 (parsing) ~ 3R A 1T
|(semantic analysis)¥? % & 3% 7 #% & # (code generation)2_ i 47 » L35 F (T3 ‘.5_ °

The structure of a compiler

Syntax and Parsing

Lexers and Parsers: 1 E g *
Semantic analysis and type checking
Intermediate Code generation
Optimization and code generation

(i ) Compiling functions and closures

©® NN bh W=

(Optional) Compiling objects
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AL (P ) DRPFBHEA A B FHZFEME

(# 2 ) Logic for Computer Science ES 703032001
g 3 & [E (R Bk s

HAR P R T BB R OB f2 0 A & ¢ 457 propositional logicfrpredicate
logicied % #F o AP e f G 1 i T GBHEA L dE el > 3 Lk % A B EA
[Web 3.0#7% & * ¥|sdescription logic (DL) frlogic program (LP)

N

HAICE/ TP T (PRI Peh FRERERE P § )

ﬁp“‘%ig—%iiﬂf*\)%%lglgﬁ - P2 AH A RIS mALR o AR TF
&IJ'QF:&':‘—M‘E‘\"’QF > %E. B2 S F% & @'\kﬁ’ 'Eg'%; ALe REFE A %E:r% :Fli( ¥
Ll R E B R R K i 51 - PR e BHTT o X F 2 3 TS e
@’ﬂiiﬁ%””ﬁ°F”*?Bm'i%”ﬁwué@$§*¢”7$%ggﬁgﬁ
~ % b

£oFa A s p e EN LD AW L R F s A S HB P
7 — o

AR A F 2B LG D RBIEL 1 L i 4 o a AP AR
gEg %ﬁm'ﬁfwﬁ*{ﬁ¢§4ﬁ”—iwiﬁﬁU£—h¢:@ﬁ$—%§ﬁ%
fooahs ﬁ$?wﬁiﬁiﬁﬁl%7w’ﬂW$%$ﬁm¢£%ﬁa P ER
ﬁ%&&\1fﬁﬁ*%wﬁﬁﬁ T ELESENES 2) SRR T 553

¥ TR é‘_ﬂg ot HERPPN T O PIRRERAREEFZFE O RELAER
“%ﬁf"ﬁ AT MES N BT B RN R R
ﬁi}\‘:%; °

ﬁwk?ﬁ?:

- Induction and recursion
- Propositional logic

- First-order logic

EHEEREN F:
Modal Loglc
- Description logic
- Logic programming
- Program Verification
- Model Checking
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AL (P ) TRRE BaH - TRz Ef

(# =< ) Computer Graphics = 703875001
g5 K 3 & [EE | B ok# B
SARD R AT RREOREENAR B YR TS RS a4 o WA ATITIR 7 AR

o

FARPRE/ PR 7 (GRS R Pre f FEERERE DN F )

AR RO T RRE 2 A AL BEAARITLNP > F L2 R FiED
software render C THENRBEATEE TR R F A N EESL - AR AHIR O AR
FATARRE 2T PRAE o

P

-Rendering pipeline

-- Transformations

-- Viewing / Projection

-- [llumination and surface rendering
-- Texture mapping

siggraph # © R 3%

SAT LA (P ) AT B = A
( # ~ ) Human-Computer Interaction B 703
g5 K 3 & [HE 13 + B ok# B
’%f_ﬁgﬁl ﬂ‘pﬁtf_f_r] L_ﬁﬁp%ph&ﬁ&ﬁ‘y’ﬁ}mﬂfk ’Jtﬁ-g'{’/\%ﬁ’ﬁ”’? Q./u‘\"{

R R t EE ga\i%\%@\m@\%ﬁ\m%l;ﬁﬁi Rﬂ’ﬂ*
rﬁad’mﬁwﬁﬁ%%a’vi%ﬁéﬁiﬁﬁ’%w% WIEEN R D2 mp > B i
ARG A A6 056 2R e L FRFE -

“1)“
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FHAPEE/ L RN F GEP ISR Po p § BEBERE 0P G

ALy AT RAW A0 2 AA#H L £ H *E‘*“*?t‘?’?ﬁﬂﬁm?hﬁ LA e
égﬁ%ﬁi“{,&;‘ﬁ;‘s‘] ~ L gé‘l\gﬁ—,z&ﬂﬁ/ﬁ\ ﬂ}n’# x,fé—’eﬁm ]ﬁ‘* 4 &éﬁ’*%%?’&—\z\%’ ¥
BEEX2ZFIT o HPMAEETFACNN2Z 0P PAREAREAB A0 LA 2F e
2 ERFRE o

Core:

*Introductory Concepts

*History of HCI

*Human Abilities

*Design Prototyping and Evaluation of Human-Computer Interfaces
*Multi-touch

*Mobile Ul

*Sketch-based Ul

*Voice Ul

*Gesture-based Ul

*Gazed-based Ul

*Brain-Computer Interface

*Project Presentation

Optional:

*Graphical User Interface (GUI) Design
*Web Design

*e-Book Reader

FAL LA (P ) R etk B PR
( # % ) Introduction to Software Engineering EE 703039001
2 #ic 3 & [E 1R k= B
AT P R

D) Y 10 E L ME 4ot B R A I Sl &SRR B ekt
.:}:Fm;ﬁ;gﬁ °

2) A EEF? EREOFEHEFE R RSSO BEBEHEEF T A ED DTS TR
—VLE °

3) By %“rr’v’ﬂWeb)@” B o 2 & 7 JavaScript# Node. js °

4) BE¥ e &L s (s )y £Solidity/Webd. js > B f3 A kDAppe% E 453 -
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FALPEE/ P G PP ISR Pos P 5 R EBREHRE P F )¢

AR EE T L Ol A @ AR LA HBEF S 2R B s e N
ﬁWW% ERE L YT ix(practice) B [RE (Fenficst > 100 2R B R CRE R OB
AR - g RN g¥ e

1. The nature of software development

2. Team and project management

3. Development practice 1: water-fall development
4. Development Practice 2: test-driven development
5. Development practice 3: agile development

6. Quality assurance and configuration management
7. From design to coding

8. Deployment and maintenance

HAR B (0 v ) RS S At TS
( # < ) Introduction to Artificial Intelligence = 703038001
g ik 3 & [HE 13 £=4 B E s FHZFAe

AP 4 1 E (Introduction to Artificial Intelligence) & — F* /i 4o 1 #* 3+ 5 1%
(computers) fJL 48 S R BEE L o TR X - 0 £ BiITF»hld & “r‘;vz;ti ,f‘:ﬁj]?t*fb‘? =)
A T PEARY , AP RE RS B & 7 i (knowledge representation) ~ 4
i 74232 (inference) % ¥ ¥ 74 (machine learning)e > P 4vah o JHARFHLE P F ¢ 2

I o R 3t 0 ]4esearch algorithms ~ logical reasoning ~ uncertain reasoning f= machine learning

#A

4'._»:

o

FARPEE/ L RN B (PP Al ke N FEEF BRSO F )

AR A1 EAP P I oFH s JEN ol d ol Prlapided
-t R AAIFESNEE PO AR Fﬁqﬁv‘ H#-j K & e0 depth first search
{r breadth first search ¥ uninformed search # =113 » 4 % & 7 A* search % informed search #£
ji > 2 € %% ¢ 7 genetic algorithms ~ simulated annealing 3 25 & St endend Hogie (& fik if it
Pojtr) o oz 4 iE 2 (knowledge representation) % _iE W Al iRhaE R AT > ¥ ST A E
S N i ?;]%L (certainty vs. uncertainty) % 42 4 4p B cdljir > AR > AP BiEN o
a2 RediM GRS MG 8 U IT L e E M G Al oo &
BARZ P o ARFRFT AT > P ABEEY L > TP EFRZE PO IR

* oo
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HARLHE (P ) BEES BEre | FRAZFHemis

(# = ) Queuing Theory =S 703042001, 753889001
g5 K 3 & [3F 03 =2 B o

BARPDHE: AR Ao B BT ié%s‘?“l L arrival-%i?service process > i@
Ak Suemia 0 4 RE B iF et oo H E BRI ok LG AR BF o REP Ao B B
FEITAL 4T ks T30 - B FF s TR o

BARPEIE /b B R (g%—pg L2 O N FEERMBRE N E )

TR AEEGEEAS Pk 1 & 4 oo * 5K B HIT s KT ]nL arrival ¥ service
|process » i@ A 47k Fiekay 0 5 REE E mz&@ ° ¢F“ ﬁﬁcg MR Re kA AR BF 0 R
oo % £ iEIRA3 247 03 51 0 — B % 47 i o

P b

Probabllity Theory and Transform
Random Processes

Birth-Death Queueing System
Poisson Process

Continuous Time Markov Chains
Markovian Queues: M/Er/1, Er/M/1
M/G/1 Queue

NSk LD—

WAL (P ) PRAFTEARBE BiRH TRz

( # % ) Formal Language and Automata Theory L 703041001

2 e 3 %/ # B e

PAT P AL
l.iéﬂ-‘ﬂé‘fi%ﬂ*&é%?—,‘i’é‘fﬁﬁ&@ﬁﬂf&*\f‘?ﬁ“’ » B RE 2 B Y AAH
DERFETEE T O PEBUE 2 kA2 Bl ko
3R EEELFRY B fﬁbﬁz— #m ﬁ*/i"ﬁ MR AR e 4 o
AR FERIEDIRGF T E2 2 F 0BG wgdee A a3 K22 Aaogdemid ¥ 1B
A2 E AT o
5.1 Ip F 3 & 4 4848 (Turing Machine) 2 2 A A7 32 3235 » 0 f23 5 ()4 2 A1 & & fF
I6. /i % Halting problem % % ¥ fZF* 48 > @ F & 7 232 5 ()2 BT -




FARPEE/ L RN F (PP Al ke N FEEF BRSO F )

AHAL R T L R Pe G eAr o S0 S R L R R Y BT A b e
EOHeS E - 25 S 0 AR R E T ?Bﬁﬁfﬁﬁﬁ&§°%“%§i‘ﬁé
BALL P m 2 AP Y T RE BTt APEFZFL LA o R A AR
AT HITR TR/ F T R TR R R AL TR

WEARR B b oo AP iR Chomsky FF & & 5E 0 A 9|

B3 P37 el P EHA > 22 4
LA BEE AEn A o phed BRI A

7

w

73
we
ARG G o AT SR
R Rz d KU EfRSC > T
€L

TP REESTEORFNYEAYPRBaIE s g 54
B BR  FF B (oo B fs > {12 Halting problem 2. 3 ¥ 3
(problem reduction)2_ Z& F? H 37 chagf B4 > FEP 355+ oaEF § 2|

B SAemE o I R A
TRRIDE I T fE o

TospoF
® Finite Automata and Regular Sets :
B DFA, NFA, regular expressions and their equivalence
Limitation of FAs,
Closure properties of FAs,
Optimization of FAs

® Context free Grammar(CFG), Pushdown Automata(PDA) and Context Free Languages(CFL):
CFGs and CFLs

Linear grammars and Chomsky normal form

Parse tree, Parsing and CYK parsing algorithm

PDAs and their variations,

Closure properties of CFLs,

Equivalence of PDA and CFG;

Limitation of CFG

® Turing Machines and Effective Computability:
Turing machine and Equivalence models
Church-Turing thesis

The Chomsky Hierarchy

Universal TMs,

Decidable and undecidable problems
Problems reductions

Some undecidable problems

E# r+ KE ) F

Myhill-Nerode Theorem for Regular languages
Deterministic Pushdown Automata (DPDA)

LL Parsing

LR parsing

Nondeterministc Turing machine

Time complexity and space complexity

NP and NP-complete problems
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(# =% ) Introduction to Data Communications and

Networking Ea 703920001

Frk 3 & [ i B

[

HALP R
1. 3R 33 3 e pe % Suv 838 Rt 5E o
2. TR HRI MR kMY BPF BRI

BALFEE /PP F (FP AR FEERERF P F )

AAL S PREW A DN PR > TR RR LKA AP Bl A RIL o Bfe
PR A R BlARIG R RUR AR N EH c R BB AR A TRAL > T
F R P D REA N E S R RS

Pos %

Introduction to Computer Networks and Data Communications

Fundamentals of Data and Signals

Conducted and Wireless Media

Multiplexing and Compression

Error Detection and Error Control

Local Area Networks

Metropolitan Area Networks

Wide Area Networks

Internet

CeENoU oo E
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HAe AL (P v ) Java RREELE Bad - | BRI ER=ERIY

(® ~ ) Java Programming B 703903001
g 3 & [iE i |5k Bk s

WATP o ® b B fRIAVAZ 2 hE I H i B0 2 AR F B il AJAVAR Y 425N 4 6
I(APD) > i& @ & B JAVAZE 3 g ki 4 o @ 7 & & NJAVAZ ANDROIDT [ &7 g #
AN, B imIE P HRACT

I R FBFIAVAR S D EAGE2)EHME AHEIGER)Z L -

2. B irigdem L ¥ IDE 4 BE1 E > § ok B F JAVAR® 255 o

3. R FEHAKFITAVARSN R B F @ ni e 2 By o

4. # FEREIJAVAT Send 8 B 258 4 6 o o] ogde® AJAVAT S Fig 7T L4
R A B RS Ee AR B £ A RBIAVATRE ST AR C i
(g &~ 4239335, D, Avif e e 355 & P (concurrent) 42 3¢ ¢

AP/ e F PP IR P M FEERB RSP F )

SARfEit: @ B2 HE Java AN F T AL B e wE &R L B 0 A BT R
JAVA #8355 ey 4 o

T g

® Fundamental of Java Programming
Using Java IDE, debugging and testing
Object-Oriented Programming in Java
Java Inner Class
Java Exception Handling
Essential Java Classes
Java Generics and the Collection framework
Java 10
Java Threads
Basic Java GUI programming

ERERFP G
® Java Networking
® Advanced java GUI programming
® Java Reflection
® Java Regular Expression
 J




JAVA #2 5% g 4 o

Froos g

Fundamental of Java Programming
Using Java IDE, debugging and testing
Object-Oriented Programming in Java
Java Inner Class

Java Exception Handling

Essential Java Classes

Java Generics and the Collection framework
Java IO

Java Threads

Basic Java GUI programming

ERPREP
® Java Networking
Advanced java GUI programming
Java Reflection
Java Regular Expression

FATFEL/ P 5 OGP IR KPP FEERBRE S F )

PARRE: R F A E Java BN E T OEAF S wE > ka5 B 0 A0 Y ER

HAe AL (P v ) 3D ISR TG

(® ~ ) 3D game programming

Pk | mR=ERD

a5 [703869001

g5 #i 3 & [E R |E

B 2t

Byl e ity v Bine o A543

£ if o

Ligt s

Z ¢ 7T

HAR P R ARG P AR AR ERF R R TR 03D 3 Bl 0 92 3D 5§ Bl ooR R

LSRR F R STl
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WAL/ T R F GEP ISR Ps p F R ERERE 5P § )

[OpenGL H3K 3+ &4# e T & A5 4258 - & Az #-1% & OpenGL %}.;‘ )2 ﬁng R
R AABL Y ERARS TR PRGBS A DR 2 MR i
4 o
s
1. A # 3D BFph AR5 K3

-3D RSN A

- B ¥ % B % (Graphics rendering pipeline)

Sy AR N
2. ¥Epk e K Bl 1

T

-3 B8 e 7 4§25 1 (Rasterization)

-#7 & (Lighting) /i 12

-4 F BE ] /7 72 (Texture mapping)
3. RN G A 3 B ARV

e Ll
- GRS N I
M <JARI- 3N

HAR EAE (P 2 ) XMLEiTELE A B aH
(# <% ) XML Technologies and Applications ES 753917001
g 3 & [E i |E Bk s

pﬁtfig i 7\%” = ﬁ\ﬂ/T XMLf‘f”’f"'\»Jﬂ»ﬁ J& 8 :__;’ ESE A - RN § 4 Eh)"ﬁ E &
mﬁrmXMerw’ﬁ P o V- PHIRAIEFZEA L5 AAPFTEEN LN > wh#

PR XMLF 3 0 5 d HTTP %% 3 % = =4 c9f ﬁ?}; 1ﬁg,ﬁHTML CSS 2 % javascrupt
E "';‘%oz’ ﬁ‘?@:}i,{h‘ﬁi—XMLF‘ L ﬂ?EﬁF" SRR e
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PARFESE /P P B (PR KON FEERBKE N F )

XML #_— fid W3C =t 1998 & ] 2 Mk eid % Faufest » gt v B8 - RS TE
oo RRFREAI LA A 0 BT EARE XML o XML 7 Unicode & A # Y F 3
FT 0T AT FAARRRE - M- 9E 2 4337 0 - doUnicode F 2E R FETHR
- g F A A ERS XML P e SR E R iR NE D o BT LS
XML 5 A#AOFT AR HRENTLT c VRS EE AR RPRIRBE LT MR il H -
FILBE R XML TR S e N TRPF R T A N2 e 2L 0 e
o S A XMLEA s HEARRAEE A AT ALY AL LR &
SR N F T AW AL XML Rt 0 R R BAEJE S 3 E R RES  HE
# =B XML ik Al 4 o

st %
® XML ¥ 7w AL i 4 : XML, HTML, DTD and Namespace and XPATH:
XML API £2 48 38 3% 3+
XML % P 3£ % (XML Schema) /i %2
XML < i g 4% 3% = (XSLT) 41 %
XML %333 % (XQuery)ff /i

-

=

s g

® XLink and XPointer
® XForm
® RelaxNG
® XML databases
® XML Databinding
® XML and web service
® XML and Software modeling
® XMLand GUI
® Practical XML applications
%ﬁcﬁifﬂfﬁli(“ 2 ) FERT R AR Bl TR F e
(® ~ ) Multimedia Information System EL 703930001
g r ik 3 &[R35 B B

PREE EEE: SRE 3 H A B R 2 S A E el S AR A Bl -
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FARPEH/F P GEP AR KPP FEERERF N G )
AR R PR AR AT MR AMEE R -

Kl

. Introduction to Multimedia Information Systems

. Basics of Digital Image

. Basics of Digital Audio

. Basics of Digital Video

. Data Compression

. Principle of Visual Compression

. JPEG

. Principle of Video Compression

. MPEG-1 & MPEG-2

. MPEG-4

. Information Retrieval

. WWW Search Engines

. Image Retrieval

. Video Retrieval

. Music Retrieval

. MPEG-7

. Video-On-Demand

. Cross Media Annotation (1343 k&R 7 A K2 EH P RE N F)
. Digital Watermarking (1345 + 3ki& B A B E 2 EH P KE N F)

OO NOOTULS WN P

PR R R R R R R R
oNOOUL A WNEFEO

=
[Yo)

WA A (P v BIRETSELETE R FERFHE 2

(® ~ ) Contemporary Cryptography and Authentication = 703861001

ERER /S 3 & [E R E B B

AT P R

1.2EFAZ 2ehE B 4
2.HBABIEA R FE E G A IR
3.HPKIEHRILE L Amy 4 ¢ chf® § 4w chiLja
A FHRES 22 R RRREL 2L DRT G A aRLE
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FALFEE/ T h F GFP A RL o p FEERPRE A § )
BRI RN E TR - BREEZNE T A - AR A i AT

HET -

s
1. Bl e ilim
2. VIEEER I TAEEE - IR 0 BE5E)
3. HBLINERl
-DES
4. FERREL ~ FEENEETE
5. N IIE R
-RSA
-ElGamal fI#&HLig
6. BT &=

e Ll

WEIE 4R &0

* BN g ER
e

*

AR (P ) TRk E BH FafE
(# 2 ) Information Retrieval a5 1703925001
g 3 & [E 0 |E Bk B

BALD W B A BALE TR R EATOABGAT 0 A PR T A AR e A FHIER
A RIS FIAEY RAITHh c ApF 0 o B E TR EOAARI (2 T HREE
FEIL) R R T RIREOT AP BBE T TR R £ 3 T SUR TR it e
2O EPEERAL o

bR A
bR A
T BET TR
TEAEE ST
+ H o rERAL

FALRCE/ L kP F GEP ISR P p § EERERE p § )

AEAR N R 2 TR BRI £ R AAH IR £ R ORRAS F o TN E TR
BT s ek ke s TR R PRI BIA R R IRA IR R o AP B TR
FRARD P F 0 RFEL AN ORI LR RE SR T AR o A
FRF RS R 5IPF o AP g B - B R T RIEAR B o At A A
RORAEPE > -GBS BE Y R L TR BRI DY -

iy =)

N
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(#® = ) Data Science and Big Data Analytics =S 703848001
g 3 & [E i | Bk s

AP R A PRASATEYOREEYFLTRRER IS Ao AT LR R R o
Rl E g AR RS E DA AL > T Y A 39::}7;/» +77n42(big data analytics
pipeline) t B f35 — FAE X Bcdp 2 47970 TRe Bt B fo ™ 10 @ % hfis o AP R4 B L e L
SHEARAATIRR AR B A FEOFE 2 SEPREFYRE 2 7 F supervised
learning, semi-supervised learning, and unsupervised learning® = + > & o
supervised learning;# %/ i & ¢ 7 3 : Linear Regression, Logistic Regression, kNN,
Decision Trees, Ensemble Learners: Bagging, Random Forests, Boosting (Adaboost,
|IGradient Boost), MLE/MAP, Naive Bayes, Bayes Nets, Kernel Methods and Support
Vector Machine (SVM), Neural Nets and Deep Learning o #rsemi-supervised learningi#
B2 A P-4 2EM algorithm and Gradient-Descent optimization e @ #unsupervised
learningi# & ;= + 2 -4 GPCA, KMeans - 2 F R B2 E /AL &5 77 3
Bootstrapping, K-fold Cross-Validation (CV) o &fici|iesk e it o478 P-4 5
ROC/AUCH 3¢z 4p b ehE & dp ik o & {8 2 1 %4 S Automated Machine Learningsits -
BHFE L Rikipp e DR FRERFF A EBAFTAE D AE IR ET S e
AWS/GCP % & * Spark A HPRIE R A B A R SRR R R P R o A PR W A
Hpe B ks 2 Bl iF0 00 A R 2 7 8P N iﬁ.m ¥ omL o

AARPEE/ L SR B G e Fe s F\ FREFLRF DN G ) BB kR F PR K
A E S By A A A e BT :‘tﬁc o A g ﬁxififw\%frm AR P e
MapReduce, i jf = 47 ~ &= #2242 4 iff« i o I fdr < Bedp A 17T o Spark 38 (7~ #icdy 6
SRS RS E YR G g AR R B BB TR ER S R R
TOLEER FPython THeET RS EHEER S

Pos %

*Overview of Data Science and Big Data Analytics

*Big Data Analytics Lifecycle

*Big Data Analytics Methods using R or Python

*kIntroduction to Apache Hadoop and Spark Ecosystem

*Advanced Analytics Theory and Methods: Regression

*kSupervise Learning of Advanced Analytics Theory and Methodsfor Classification
*kUnsupervised Learning of Advanced Analytics Theory and Methods for Clustering
*kModel Building and Analytics Techniques: Training, Validation, Testing,
Resampling, Boosting, and Cross—Validation, ROC Curves

*Big Data Analytics Programming Paradigm: MapReduce Big Data Analytics Pipeline
Big Data Analytics Applications
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(® =~ ) Mobile Application Development = 703867001
g 3 o [E i |5E Bk s

FAAPREREFHT CEFORFE R LR FE%R > TR BB L7 PRt 25 RS
LI RF A EY R TR I ERFER Y BN RABERE RER R BATEED o

HALFEE /T P G (P S R o h F EERERE PP F )

1. Preface and Introduction to Mobile Platform Programming

2. Xcode, Storyboard, and the Swift Language

3.UIKit basics I - Common UIKit elements

4. UIKit basics II - Common UIKit elements

5. Structure of an App & Foundation basics

6. UI/UX design and Human Interface Guidelines

7.Midterm Team Project Proposal and Presentation

8.0pen Source libraries, Networking, and Web services

9.Dive into Swift deeply & Brief introduction to Objective-C

10. Advanced UIKit I - Gestures, Web, Photos, Camera, and Multimedia
11. Advanced UIKit II - AutolLayout, CoreGraphics, and CoreAnimation
12. Midterm Project Progress Presentation and Review

13. Advanced Foundation - Design Patterns, Multitasking, and Databases
14. Accessories, Location, Motion Sensors, and Gaming SDK

15. Advanced Xcode (Debugging, Automation, and Testing) & Analytics
16.Final Team Project Presentation

17.Final Team Project Demo

WA AR (Y 2 ) HRHEREE R o FTafE
(# < ) Data Analysis for Social media ES 703042001
SRR S 3 L[N | B2

AL B R A SRAR A WA R R ﬂfﬂéﬁ BRI A WP ALEEEE &L eﬁg
EAE N R 2 S ig:ﬂ/s]:]g‘mﬁ Moy 1z A PEEAFEES ?"%A\S_ BREe TR L n
Loid 5 Bt o A g M ﬁn‘ B fra 1740 B Ao A E A ese R TR (bigdata) $t4
@ﬁgﬁﬁf¥%@§ﬁﬂﬁ%wvﬁ%%ﬁ :rafﬁﬁpiwﬁg,P,zwmﬂzﬂa»g4
7r@§ﬁﬁ(amwM@MmmLﬁ%k%’ %ﬁ%ﬁp% N L S S
Pro Bt 2 F H BRET R AL PiRE - T ERFFEE TR R RS
s B R T




AARPEE/ L SR B (GG Al R P p F R ERPERE DN )

(LB A B BT 0

(LG aEE AT

(B E R T

[FlfR 2 PJE= KAV AEDS > 2R A TR RS BOR AP UL A - GERE (A L B AR 1
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. Characterization of Distributed Systems
. Distributed System Models
. Networking and Internetworking

Interprocess Communication
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2

3

4

5. Remote Invocation
6. Indirect Communication

7. Operating System Support

8. Distributed Objects and Components
9. Web Services

10. Peer-to-Peer Systems

11. Security

12.Distributed File Systems

13. Name Services

14. Transactions and Concurrency Control
15. Designing Distributed Systems: Google Case Study

35




S AR A

Wi

ER i -F%R /& / ZE2%k / rER

ke ol &/ 13 C 8 3

&
~
Gy

&
~
Gy

T g

AR L b OARPER /S 2

&
~
Gy

&
~
Gy

36



'/'4 #*ﬁ#— %\’

i3 AR B3 B A (i 5l B A HB TS 5 EA)

PR ga | a4 | g Hit (44 2) P EE LT
LAARA® (- 1) 3 | L7k 3 [ | O
2. BAEA T (- T) 3 9. %214 AT B 3 || O
3.4y 3 | 3. FALALC 3 || O
IR o | 4 FALIED 3 [
ho3t B AR (-) 3 | #i3(12# 3) Fr | =8 | &z
6.3 et KRV (-) 0 | — L35 s pen 3 |
(ST R (:) 3 | 9. 4 1A EHEh 3
gy SRRV () | 3 | 3.ERFTH A BT 3 |
0.2 B e 3 | A BRE1 R IR 3 |
10. #H % He 0 5. FHLE 4 3 | T
1. ks 3| 6. % it BIEA A 3|
12. FAL A4 3 T BN 3 | ——

13, % 2 $ o A2 N K 3 . 8. L84 o 3 |
14, 3 2 5 25K 7 0 |— 9. T R W% 3 |
15. # %3 3 | —— 10, % 2% 3
16. Bci i s S 11§ 2 3
17, B x a9 5% 3 - 12, & F75% k5L 3 -
18. i & % U i E AT
19 ¥ % & S AT 2 A ga | 2% [ g
20. 3+ 5 5 B 4p 2 o 3% 3 T
2. 423 ) 2.
g |

3.

4,

5.

WA LA Fr | *5 | & |6,

1.

8.

9.

10,

11,

37




2,
H

RTINS R (L5 SRRl st

- -7 =t =7 = = vt w T o R e i L
o o T 2T £ ;;'ﬁ"%% }?lip_h:'ﬁ"%% gl iz (20 12:% 3) 3Tl s 288 A
CHEA FOEE A PO TR AN T h s PR AL it' $o8 (20 1 A

A B ) L P R#F? (3-6%
XA 1 ALPER 2
NS ETIETE I ET T A . L—-)L B s KPR & S 2. tRFE (36%
g2 (-)z |8 (=)= Tﬁ‘ﬁiﬁ B DS JLAES R BrETLS o+ Kol B »)

- S R o AR (3-784)
- N Bloo 2t B 7
I e 1 e s - - -~ ST 0§ APE )
. ..p"%ﬁ.’g g{g‘ -’ u & & u ¢ S
_\‘;Q—F\,L _ ) 7 ?K;’L - ) v e - wr - - 3. % gfig (3-7482)
%;{55{?5@ 2 (27 E1
z @y z By ) 4. T (2-38 ~)
. s p g 2 Ao anTr
) . L s PAg A
& a2l § ﬁk*ﬂf - y AT LS g g - 3
N A - - ) s e R B A
B e g{ﬁi’\:'; 2Lz et et et et et
Ex EFRE XERFZHEpEBRE
F
= 33
Rod P .
X5 Fmah
Ty T e T o = = s
ot vt et ot et et et et X7 M B E
o, o, e o, e e e e ‘
o . o o o o o o KT E R
. FEN e FEN e e, e, e,

-

Al l_“'——zxrr% A 2GR @——%ﬁ iz (7 L Rm) O__Z\, LR SR

VAR EIE L ST S
ARr3: b A e ReREpr (3¥8 - RED) §p TR

&
|
N
Nl
[«
ST
14
=
&



i

="

g E

NN

LA

2

A

T

T

A

il -

AN EE SR ERRE (S

=)

39




S22 BEIH REHT

KT P

FTHAFEF Tk 27 9 0 BB 7T 3
3

BT AE £ B
%ﬁm’%F* ABFOFTRRA N T FLAEF R D PERTE FILIRT L g AR
MR LE AR > FREY A v F AE KT B E PR L B2 pATRY

PUE AR 2 F AL o
-~ A ERT PR

Bk s fi'l%%ﬁiﬁip ?}i B ahFapea oo
BIATIE™ @ W et A2 AR R BHAE LR -
“%ﬁ%:”gig?‘L%?€£44% L2 AL .
’Q?Fﬁg'rﬂ:i‘;%@lxig Fjg“"l“r IE.ZL: év?ﬁgrﬂﬁ—‘gmﬁfﬁd o

R AR KBRS BT

FCARA Y ALE B~ B HREE AL 6 0 R4 W R 8 o
E-EEY ‘?mﬁijj;)‘@’# rﬂﬁ—.)im'f‘ y I,{TFbe' ,% fr’:‘-\.lhpx = o :ué‘f’]'ﬁ JiEiE o ARt H B F.’”\'F‘JL
wiﬁié@‘&tmkﬁwgﬁﬁ ;ﬂ@-ﬁ‘%%éﬁﬂﬁﬁ‘ﬁﬁﬂﬁ‘ﬁﬁﬁﬁﬂ

AERIFTE T X IR o

AR ARG EPERBF T ESE T B Rl FEET > LA
g?éﬁﬁiﬂznb SHREFL SR DEL 0 AN T R
# Pbb m"ﬁ %ﬁg\.% o

i&ﬁ#’f'ﬁﬁﬁﬁpfﬁ SVFAL S R IRAGEE M FEES o U gpiedn
2 kEak Jf}AP%FLbﬁ] ﬁ@"?ﬁ» %%iiimﬁﬁ%— ;}—Qm‘r}aﬁ’rb,g’% ) ualégf{—\ &vﬁig
%‘fﬁimﬁ’r;"g\-:ﬁ“é@h)\ B pF N 1E‘.rn g~ Aok ﬁPﬂf K0 FP e Bl iy 4 ﬁrr;%k‘;;’a%»m};;g

AR A WL Lo B0 R RSO BT RPHS A F o R R RE TR RS
B B RN A FRAT  FRAEEZ G e R FED B 2R
S CREATTE PN B S E ST ST SRR S TRy
P BFRBrRL ) WE A REARTAREARFNES o

A BARRLE- HEEARE R IRE S F R B8 AR PR 0 I LR
TR E AR R BRI TR R REARRRAELEE ) LA
EREFRREET 55 e AT AP FER TRPHAL DR L RS

a0 I e g ARG ARME A R T B 4 IR o

o~ AR B



Fommmmmmmmom—-- e
' 1 SRR
: [ [P e—— FgEt
et | [z e
PR I P —
' Taremm L J EmEEmEE
' i e
aE FREs W
preveprg BUBEILSETY SIS N p——— R
| — B
i o s

e b= == b= = - i
s __Igi.i }—, [mowms AR

T
~{ eEERRHREE | EEE L
\ %/ THE [ escmunsusar |
L o i B MIAER
e UL E

1
1
1
I
1
I
1
| Wi | I :
: ELE RS IR s e SARAto W J sumanas
! \ ] mERa | O
i B ABAE
| = ome
: SR
| WebfEs, Webiti: | KMLIFEER s | L1 ofe
i st BN | =W -
X — BT B — REHE
! i EEREAE | -- amieRe
: e
1
ErERE . =z
e -
EEAIESE

- ~ApAT

L5~ 265~

L igEAR |28 A

S aPED

FALL | Bt ME M40 A J T h L TRAE SALI £ 8 oy #yns o

- gL

2 ¥8 N 20 B (¢ i Bail)

%A |48 A

I EEL

PR | BHERR T (ot B X BN B RE)

L5 x4 BEFLfL 848528 (he 72 L7 4)4
FACEFBHELF SR EF AL W05 A 2 i Ghemg 2

LAY ) 4 B4 o

LEESALY AEY HT L AT THRARD 5 5 684 Hairy
R AT THRARR S A kT 2 b AT R TR o

VG AZE AR VERHRRT LA EN]/2 B FHE Gy Y
2 RAA) A EMAL -

A BHAMFAFFIREA TR TLFTAME (B LB LT =434

iz e

41



et

- B - T8
Fp R AT 4 A T S R AR LA DU | B4 | motE v
(=) FEY R (&) FEY R
753002-001 | %% AgAm a4 () 1|3 753008-001 | 358 1524 (= ) | |4.5-6 - p
753852-001 | ©4 st ks 3 |4.5-6 ] T A e 3 |4.56 |
753918-001 | OF T HAEE 61 p
753873-001 PR 3 | 4.5-6pF O3 2 HiE Y 3 14.5-6 ) pF
o / 753868001
753941-001 | ORMLRPE NG 3 | 4.5-6p OXML # fies fis ¥ 3 | 456
0% 753917-001
F E IE 3G £ RoR
753889-001 % 3 | 456 O * LM% 5| 4.5-6 ] pr
N BI8TE-001 |
753923-001 - 3 | 4.5-6 ) p L A 3 1456 | pE
I TEBBOL-00L |
753916-001 3 |4.5-6 | Pl R 3 456
O HL1 3 753860-001 | =
753945-001 3 |4.56p
O F F & 3 3
753935-001 O i s 456 1B | 153937001 | g rused 4.5-6 -] p
7 A4 BN O W 3
TIT00L | g 310560 m | 753856-001 | @isetiers b 4 4.5-6 -] p
o 3 By X 3
53883001 | @z pupig 3 is 4.5-6 -] B 4.5-6 -] p
3 OFTH N iFh il 2 %
753847-001 ©itFF Java T 542 4.5-6 -]-p& | 753858001 s
e 3
753854001 4.5-6 | &

42




ML BAAE OFBiade VEIIE ASE S SE P MR AR A S
B
=B = THY
AP B At A TR | B | motE g Bp RE Az LA THPER | HA | mobE g
(=) = (% %) B
1 |1 r
753003-001 | %% 4gFa4 (=) 1|1 753006-001 B AT () PP
g AR OEF B A VELR L AFEIe W F B R KB AR e F LA
# - 5 B-TEY
Fp A Az 4 A DR | BA | b E A | Ap A Stz 2 A AR | B | motE g
(&) G- (&) FEY R
753016-001 | %% 4524 (— ) 1|31 pEa5- | 753015-001 | %% 4gm=24(=) 1 |4.56 g
753852-001 | ©OA $cst & s 3 |6 45— |753918-001 | O & %488 in 3 |4.5-6 ) p%
753873-001 A TE 3 |6 4 5- | 753868-001 | ORFZHESR 3 |4.5-6 ] pF
753941-001 | @& ML R AL 3 |64 5- | 753917-001 | QXML Hiwiz ¥ 3 | 4.5-6pp5
A5 1z IE—’.E/\ > As
753889001 | OF FEH 3 6.} ma5 |753875-001 | OF F G 3 |4.5-6m
CLEER RS L A
753923-001 =T 3 161545~ | 753861-001 Lt 3 1456
OF il ¥ ] OF i ity et > ]
753916-001 6 P¥4.5- | 753860-001 1.5-6 ) &
O w4278 &1y » ] O7 st ]
753945-001 6] p% 753937-001 1.5-6 ) &

43




753935-001 | © 7 44 45 3 [4.56 ] FF ]753856-001 | Otz i f5m e 4.5-6 /| p*
) i
753887-001 | © % 4LA8F 3 & & 3 456 p T
o OFTH X fFHid 2 & 5
753883-001 | ©% & FHE i it 3 | 4.5-6 & | 753858-001 4.5-6 | P&
. % REEAED
753847-001 | OF#HHEH 3 |4.5-6 ] p& [ 753011-001 3| pE
753854-00] | OEf¢ Java Tt oz 3 456
Rk
MK 77 (-)
753010-001 0 3] pF
si3aAE OF B 3de VHEHB e AFEE P R KR AR e O F
BB -
AP A WAL LA FIRER | A | FhE AR P ke WAT LA PR | e | kb ERIE
(%) EY (%) E YRR
1 |1
753016-001 WA (2) 1|1 p* 753017-001 XA B () b
753011-001 b AT (2) 0 |3 753013-001 Kimemg (2) 0 [31m
Mg air OX A VHEZRmE AL ENm R A T Ll P

44




T~ ARG

WA LR (P ) BAF(-) Bl - | ERME—/ERHE—
(® = ) Seminar (1) 5 |753002001/753016001
SR S 1 L [iE 13 % B i

HAE P TR AR e ET R o

éi’éiké?ﬁﬁﬁ’*%fh?‘i AFA? > FTRAAMPHDFELEY o

BALPEL/ L P B (P IR PO N FEERERE SN F ) A

WAL L A E L RLF

AR LA (P v ) BRI () Bl = | ERME—/ERHE—
(# = ) Seminar (Il) %% |753008001/753015001
g o 1 & [iE % B iks

FALP T AN AR BT o

E‘i’éii’ﬁ%?ﬁﬁ’*%ﬂ‘i AFERY FAARMAPHNFEEEY -

BAFEE/ P P F (FP AR KPP FRERPRE DN F ) A

HATLE b B AL

WA LR (P ) BAF(2) BacH = | ERMEZ/ERME
(® = ) Seminar (ll) 5. |753003001/753016001
B #i 1 & [3F 18 & B

HALD T A RIREETR Y .

WO REEE AT A éﬁ#ﬁ‘%“ P TP PP R B E Y -

AARRR /R F GRP AR R P FEER B RF DN F )

AL & b3 B AL

HAL LA (P 2 ) BATE (2 B = | BRME/ERHE
(# = ) Seminar(IV) %% |753006001/753017001
ok 1 & [iE % B ks

FALP T AN AR BT o

45




ARG/ P F (P AR KN FEERS RSO ) AN & A S E SRR
HOoOBRERBENAZAERY S FTRAMPROTELEY -

BALH (P ) H () Bl ERHE—
(® % ) Disseration (I) B 753010001
g5 K 0 & [ 13 A E S

HALD o 3h 2 A AR M L AT R Y R

AARPEE /L SR B G Al R o P FEERPRF AN F) i g R

BAL LA (P2 ) HrAT(D) BaH BERHE—
(% <~ ) Disseration (Il) B3 753011001
B 0 & [iE 1 " R 3

HALD P B30 Y BT AR L AT v R
ggﬁg_faﬁic/_} BN ( AN Sl LN S BER B RE PR % ) F%-/F r»ifﬂ %?{#7; o

HARLH (P2 ) HEAFL(2) B acH ERHE
(® < ) Disseration (Ill) B 753012001
g5 K 0 & [ 13 A E S

R L e

et/ et 7 GEP SR P p FREFURE DN F ) it g ERE -

FAR LA (P2 ) He AT () B aH BERE
(® % ) Disseration (IV) = 753013001
g5 K 0 & [ 13 A E S

AP 2 ?FI#M? AR o < TR o

AARPEE /L SR B GEP Al R PP FRERPRF PN F ) s LAp R -

46




BAR LA (P %) A h s B kH FERHE/

( # =~ ) Distributed Systems B 753852001
EER /S 3 & [E B i B B

AR R FPRT L E R A A EH S AR R ML > X2 T NEY
PR ARk @ EY T foF IR 2 A kBN A FRPAHE KR kR Ao e
B ooni A e U FE L 5B ek .

FARPLIE/ F N F (P 5| drz frw NEEERMKE SN R K

~ T s(}\‘ u‘ l'f‘*J Fﬁ‘ﬁig\ r 'Fi u‘ %’A‘*J m,g;]x Fﬁ‘ﬁi o Fb TFQ;’Z"/\ ﬁ‘”/”\‘g,(} i "«um«fjff* N *#‘ A
‘f’k" 2 fé Hb m '«u%ﬁ_'\‘ "’k" ﬁ ’F’" :u@'\%ﬁfr ‘fr’fi’fa?f' mk IF%# o ‘;‘4] 1L l’i_l/é f-'g mLL %J— EI Z_ ]; ) H?-
%W%ﬁuﬁﬁy@ﬂ},uﬁwi%*%@ﬁ%mmﬁﬁﬁ’v“ﬁu@*éﬁﬁi%ﬁ
KAviEHY o FiFo fop BTG 2 AR E N RS HLE k0 4o Spark i B RGE 7 4o+ i
sljimr'g e e T NEREE SR é*hz»?c% 0

i

-Characterization of Distributed Systems
-Distributed System Models
-Networking and Internetworking
-InterProcess Communication

-Remote Invocation

-Operating System Support

-Distributed Objects and Components
-Web Services

-Peer-To-Peer Systems

-Security

-Distributed File Systems

-Name Services

-Transactions and Concurrency Control
-Distributed Transactions

-Designing Distributed Systems: Google Case Study
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# Introduction to Computer Graphics

# Graphics Pipeline

# Transformations of Objects

# Modeling Shapes with Polygonal Meshes.
# Three-Dimensional Viewing

# Rendering Faces for Visual Realism
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(% = ) Introduction to Wireless Communication Networks L 753941001

g 3 & [1E 1 i Bk s
BATP AR ALY REME FHEW GIAE e N E 4 N EEITE AR

PR B AT B OF e  BI AR B 1L

PR/ PP B (PR KRLIPS P FEERPRE DN F )
An introductory course for brief overview of a variety of wireless and mobile networks.

o

. Overview of Wireless Communication Systems

. Wireless Personal Area Network (WPAN) (Bluetooth, ZigBee, RFID)
. Wireless Local Area Network (WLAN)(IEEE 802.11)

. Vehicular Network (IEEE 802.11p)

. LTE / LTE-Advanced Network (3GPP Rel. 8-11)

. Beyond 4G / 5G (3GPP Rel. 12-13)

. Device to Device Communication (BLE, WiFi Direct, LTE D2D)
. Internet of Things (IoT)

. Software Defined Network (SDN)

10. Wearable Computing

11. Fog Computing

O 0 1IN DN K W —
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Pdeip st £ iEEHE 447 k5 T3l 0 — B F % anp 7 o

1.Probability Theory and Transform

2.Random Processes

3.Birth-Death Queueing System

4. Poisson Process

5.Continuous Time Markov Chains

6.Markovian Queues: M/Er/1, Er/M/1

7.M/G/1 Queue

ST A (F 2 ) WAl Bl R/

# < ) Pattern Recognition
( ) S B3 753923001

S 3 & [ iE B B

AR AR A S EABN L A AL > MBEEEITRY C SEAART2 H
PogE 12 37 R hi PR EGR  RE AN BT - ARF L BRITT N 0 KA

B 0 AL -

FArpEd/ L P F GRP AR p FRERBREONF )

AgAR g B RIAGENZ AAME > MRS EITRY > BWEAANREZRP o F 1
B2 e b 2R A% RS R EE S - B EFTT N S B Y
AL -

*Introduction

*QOverview of Statistical Pattern Recognition

*Bayes Decision Theory

*Distance Measures

*Maximum-Likelihood and Bayesian Parameter Estimation

*Nonparametric Methods

*Linear Discriminant Functions

*Support Vector Machines

*Principal Component Analysis, Independent Component Analysis, Locality Preserving Projection
*Multilayer Neural Networks

*Convolutional Neural Networks and Deep Learning

*AdaBoost, Ensemble Classifiers

*Biometrics

*Multimedia Database Retrieval
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( ® ~ ) Geometric Reasoning and Applications B 753945001
g ik 3 & [ i B B

A% P % © In this graduate level course we will study data structures and algorithms related to
computational geometry and motion planning techniques in artificial intelligence.

SHALRLE/ L kP 7 (PP PSR PP RERERE P § )
In this graduate level course we will study data structures and algorithms related to computational
geometry and motion planning techniques in artificial intelligence.

s
These techniques of intelligent spatial reasoning can be used in a variety of application domains such
as mobile robot navigation computer graphics virtual reality CAD/CAM geographic information
systems etc. Emphasis will be placed on practical algorithms that can be implemented in class for
interesting applications. The class activities for this course include regular lectures homework
assignments paper studies and programming projects.
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|(Scene Text Detection)£? ;% & & % (Deep Learning) °

P

Topics to be covered include: (subject to change)

1: Introduction

. Review of mathematical concepts, Fourier Transfor

. OpenCV: Introduction and Tutorial, Object recognition

. Image formation, Graphics file format

: Spatial domain processing

: Frequency domain processing

: Image Restoration, Image Inpainting

: Hough Transform

: Midterm

10:Introduction to object recognition

11:Morphological Image Processing

12:Image Segmentation

13:Representation and Description

14:Feature Descriptors

15:0bject Classification (BoW,CHoG)

16:Color Image Processing, Wavelets and Multi-resolution Processing

17:Scene Text Detection

18:Image forensics

O 01O L B W
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1.Introduction

2.Data Warehouse & OLAP

3.Mining Frequent Patterns, Associations & Correlations

4.Classification & Prediction

5.Cluster analysis

6.Mining Stream, Tim-series, & Sequence Data

7.Web Mining

8.Graph Mining, Social Network Analysis

9.Personalization

10.Data Preprocessing
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. Introduction to Multimedia Information Systems( 7 4548 7 3t % 52§ /1)
. Image Representation(# i+ §- @\% TEREERGY

. Basics of Digital Audio(#ci= 5 1 £ 7 22 45 % $.3%)

. Basics of Digital Video(#ic =430 £2 4% % #.3%)

. Data Compression( 7 /& %)

JPEG(¥ B 4 1% JPEG)

. Principle of Video Compression(#31 & : MR L)

. MPEG Compression Standard (431 /& : ﬂﬁﬁ'— # MPEG)

. Information Retrieval(F 3t # %)

10. WWW Search Engines(3#% 51 &)

11. Image Retrieval(£> %4& %)

12. Video Retrieval(AL3 ¥ %)

13. Music Retrieval(§ 2+ %)

14. MPEG-7( % ¥-%8 1 % & & MPEG-7)

15. Video-On-Demand (4 i% AR.30 % 4t)

16. Digital Watermarking(#c ;%7K )
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(# % ) Advanced Database System = 753883001
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( ® ~ ) Data Science in Practice =S 753847001
g ik 3 & [ i B B

34z P % This course aims to introduce data science from a pragmatic, practice-
loriented viewpoint. Students will learn concepts, R programming language and tools
they need to deal with various facets of data science practice, including data
integration, exploratory data analysis, predictive modeling, evaluation and effective
visual communication. By the end of the course they will be able to apply data science
techniques on their own research topics.
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This course aims to introduce data science from a pragmatic, practice-oriented viewpoint. Students
will learn concepts, R programming language and tools they need to deal with various facets of data
science practice, including data integration, exploratory data analysis, predictive modeling,
Ievaluation and effective visual communication. By the end of the course they will be able to apply
data science techniques on their own research topics.
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PART I: XML core specifications:
o Introduction to XML
o HTML,CSS and Web Pages
o XML Fundamentals (Well-formed XML)
o XML Document Type Definition(DTD)
o XML Namespace
[o XLink and XPointer]
o XML Information Set
o XPATH 1.0
PART II: XML Programming with Java
o DOM(level 2&3)
o SAX(version 2)
o Java API for XML processing(JAXP)
[o XML Pull Parsing]
[o Java APIs for XML data Binding ]
PART Il : XML Schema
o0 XML Schema
[o RelaxNG ]
[o Schematron ]
PART Iv: XML Document transformation and Query
o0 XPATH2.0
0 XSLT-1, XSLT-2
o XQuery
[PART V: Java server side technologies:
o HTTP, Servlet, Java Server Page ]
[PART VI: Web services:
o SOAP, WSDL UDDI ]
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Part One: Computer Security Technology and Principles

Part Two: Software Security and Trusted Systems

Part Three: Management Issues

Part Four: Cryptographic Algorithms

Part Five: Network Security
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Part |: Networks, Relations, and Structure

Part Il: Mathematical Representations of Social Networks

Part lll: Structural and Locational Properties

Part IV: Roles and Positions

Part V: Dyadic and Triadic Methods

Part VI: Applications

Part VII: Student Projects
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1. LTE Fundamentals
2. 2.LTE Advanced
3. 3.IMT 2020 (5G)
4. 4.Software Defined Network (SDN)
(a)Control / Data Separation
(b)Control Plane
(c)Network Virtualization
(d)Data Plane
(e)Programming SDNs
(f)Troubleshooting, Verification, and Security
(g)Use Cases: SD-WAN, Access, Mobile, NFV
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