BERMBEE
Complex Network Modeling

—. BIE{E2 Subject Information

HFEKH
Subject Syllabus

N P L. 3 MH :
PR 3100313007 JFRS 5
Subject ID Semester
PRI PR
REDTT L pa PRI | ey T
Category Section
RS 3 S 188
Credit Points Total Hours/Weeks
B2 48 DR N 0
LECT. Hours EXP. Hours
PBL 2% 0 SR A 0/0
PBL Hours PRAC. Hours/Weeks
RIEKH:
e B R R =B
PR Sydney Smart i b .
JrRSERe: | Sydney B it As
College | Technology College Stream
Northeastern
University
WARE M TR
W& Compulsor N EQV
Pattern 24 P y Mode ik BQ
IRFE TR N SRERIE R alak WAl
#ﬁ%ﬁﬁﬁk ;@ ' BT T i Marks
NEU Coordinator Guo Jingmei Result Type
ZiRFE: sz o g R
SEBIRTE 3100313005 {64 B LH A
Requisites
Y SEHN: | 1. Wayne L. Winston, Operations Research Applications and

EN Textbooks

Algorithms, 4nd Edition, Wadsworth Publishing Company, 2003.

LS EH M
CN Textbooks

Wayne L. Winston %, #iRULSERE, 1255 MK 5L, HE

Ke2FH ik, 2006

HUA TR

Resources x
LYW NE =P FBERIE RAZBH: | skt
SubjectDirector Guo Jingmei Submitted Date A HI,
FERHUM(E 5T N): TR
Taught by Guo Jingmei
HZA: HEHEN: N
; iy
Checked by wille Approved by S
fEAE FJH: | e A




Approved Date

A H .

2/9




—.\ ¥ B#F Subject Learning Objectives (SLOs)
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Note: GA and index can be referred from undergraduate program in SSTC website. Please add/reduce lines based on subject.

AR H b
Overall Objective
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Complex network modeling is a major course for undergraduates
majoring in applied statistics. Through learning, students can master the
describing tools and solving methods of transportation problems and
network optimization problems, which can improve their mathematical
modeling and problem-solving ability of designing algorithms, and lay
a solid foundation for participating in innovative research and
development work in the future.

(1 B HF5:
Professional Ability

H AR R A o S2 bR AL R RE 7, R G S4B IH 4 3
5 RE ARG T 1 AR S5 E e .

Students have the ability to use graph theory to solve practical
1-1 | optimization problems, and are capable of creatively solving
complex engineering problems in information and
communication and related fields through scientific and
technological theories and engineering practical methods.

HAT B S SR ) R RE ) BRAR AR AR 7 25 ) S B B
IR

1-2 | Students have the ability to design algorithms to solve
problems and understand the principles and applications of
modern optimization methods.

(2) 155 HAw:
Essential Quality

AR AT 27 X % B A SR ROGS T 220 ) TR 2 B e R S
2-1 | Understand the significant meanings of the fuzzy network in
depicting the practical engineering problems.

W T4 ER, B B A FE X 3T op [ AR SRR R
O FEF I E B

2-2 | Understand the technology development, key techniques and
the core competitiveness in the area of the China engineering in
the world.

B RN AHEN, B A BTl W
I R #, IEAE 2 S I AR R % B R4 AT O 5
FREFH o

Cultivate the spirit of not fearing difficulties or failure,
perseverance, daring to try, and cultivate their own careful and
patient courage and spirit in the process of learning.

2-3

HREHYH RS BRI MR Matrix of GA & SLOs

NV ER GA

FEFR A GA Index 2~ Hir SLOs
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GAl. Science Knowledge:
Apply knowledge of
mathematics, natural science,
fundamentals and an
engineering specialization to
the solution of complex
engineering problems.

PA R EE B VAR O NI /B o8
TR AR 52 29 S ) AL

1-1: Capable of deductive reasoning,
accurate  calculation, analysis and
induction  and  abstract  thinking.

Establishing correct mathematical and
physical models with the professional
knowledge of mathematics, natural
science, etc. to solve complex practical
problems;

2+ WIRESHT: REMSAEBIN
Gt A WA R kA
FB, HI. Rk, JRdEd
SCHRBIE FE 0 M B2 2% 5K B 1)
A, DASRASH 18
GA2. Problem Analysis:
Identify, formulate, research
literature and analyze
complex practical problems
reaching substantiated
conclusions using first
principles of mathematics and
sciences.

2-2: REWSAE BRI STt 1 AR J 2
JHREMTBG 0B % e b el i -4
MYERITT %, HERE I HSCIR. Bl
WHBAR T T A

2-2: Capable of drawing on the basic
principles of applied statistics to design
targeted schemes for complex practical
problems, and using literature, scientific
theories and technical means to solve
them.

1-2,2-3

3 W/ TTRBRITR:
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R TT 5, BT R E W
REIRG . Hoosieg, I
RERS 7L BT 9 TP AR I B15T
BN, BES. R %
ENIRFR S NI R AV YSEZN: e
K.

GA3. Design/Development
of Solutions: Design solutions
for complex practical
problems and design systems,
components or processes that
meet specified needs with
appropriate consideration for
public health, and safety,
cultural, societal and
environmental considerations.

3-2: REMEXS ANF i J7 S REAT BB
e, AR ARSI o B AT G B IR AL
HmR, HBTRI . RGELIEH
figp PRSI ] AL

3-2: Capable of comparing and optimizing
different design schemes, having a sense of
innovation and criticism in all aspects of
work, and be good at discovering,
analyzing, systematically elaborating and
solving practical problems;

1-2,2-2,2-3

=\ HFAZA Content (Topics)
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Note: Filled in both CN and EN, extend or reduce based on the actual numbers of knowledge unit
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Knowledge Unit No.

. CRECERN |

2'2 ’ 2'3
SLOs Supported

HIVH B IT A FR
Unit Title

iz % )
Transportation Problems

yIIRYE
Knowledge Delivery

et infLpoilibgE v ik 2 od
Formulation and conversion of Transportation Problems

Iz 1) R ) SR A
Solution of Transportation Problems

12 K 7] R R BEURE 73 M
Sensitivity Analysis for Transportation Problems

E SNSRI
Learning Objectives

T | TR R
Recognize | Assignment Problems
S5 - s ) S A, st AR T ) SR B

Understand Structure of the LP model of Transportation Problems,
Theory of Transportation Simplex Method
WISHFEATAT AR R %, i paiivis, RS

” 38 i) LA
HAE: . . . : .
Master Basic Feasible Solutions , Transportation Simplex

Method , Sensitivity Analysis , Formulation of
Transshipment Problems

TEH Hbr
Moral Objectives

2-2 IR FT 4K, B B B R R T [ TR G R S
OIEF I EEE .

Understand the technology development, key techniques and the core
competitiveness in the area of the China engineering in the world.

2-3 Wi A AN . AR, SOmAE . BT o2k, s
ERRE R, IRESE SRR PR R B TR RTR O R B3 AR
Cultivate the spirit of not fearing difficulties or failure, perseverance,
daring to try, and cultivate their own careful and patient courage and
spirit in the process of learning.

H A | WIGAEEATAT AR SRS, s ek
Key Points | Basic Feasible Solutions, Transportation Simplex Method
A | B AL
Focal points | Transportation Simplex Method
RIUIIE R 5 , SHEERR]
Knowledge Unit No. SLOs Supported
KR TR W 28 R T
Unit Title Network Models
B 4% 0 B Shortest-Path Problems
, BORW S Maximum-Flow Problems
FIH AT

Knowledge Delivery

REEBAZ RN 2543 #172: CPM and PERT

BN Minimum spanning tree problems

/N 8 Minimum-Cost Network Flow Problems

2] H s

T | A
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Learning Objectives

Recognize | Basic definition of graph

rf B 536 51 7] /3 Chinese Postman Problem

B REER RS Theory of Maximum-Flow

LR Algorithms

Understand - - -
W 2% Bali 278 Network Simplex Method

Dijkstra %7 Dijkstra's Shortest-Path Algorithm

Ford-Fulkerson %% Ford-Fulkerson Algorithm

BN, SRR E
Construct an AOA network, find the CPM

HiE:
Master

WREIEA Kruskal 7%
Prim’s algorithm and Kruskal’s algorithm

kR & B4l JE23: Network Simplex Method

=E His
Moral Objectives

2-1 FRAA AT % X 2 BV RIS T 220 1) TSI BB ) AP L
Understand the significant meanings of the fuzzy network in depicting
the practical engineering problems.

2-3 B HA AR AR BUiA S BeTal, W
ERRER, IFESE SRR PR R B SRS RTR O (1 55 MRS
Cultivate the spirit of not fearing difficulties or failure, perseverance,
daring to try, and cultivate their own careful and patient courage and
spirit in the process of learning

A . .
) Ford-Fulkerson %% Ford-Fulkerson Algorithm
Key Points
i . L. .
. WX 4% B Al FEZ7): Network Simplex Method
Focal points
MR¥ICF 5 R H
xni ﬁﬂﬁﬁ 3 SCHEEFUE Hbp 12, 22, 23
Knowledge Unit No. SLOs Supported
FR B ITTAFR BARAAL TT i
Unit Title Modern Heuristic Techniques
P AR 2% Local Search

Knowledge Delivery

2k =482 Tabu Search

FEALLIE <k Simulated Annealing

> Hbr:
Learning Objectives

7 | AL Genetic Algorithms
Recognize | ZyLH)E 4% & Concepts of Complexity Theory
Hifg: | 2554 Tabu Search
Understand | #4518 ‘K Simulated Annealing
2 g JA#k#%E % Local Search
Master 2R =& Tabu Search

(A= RERAN
Moral Objectives
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Understand the technology development, key techniques and the core
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competitiveness in the area of the China engineering in the world.

2-3 B BAARMAE. AMBRM, BmAE . Bl 2l W
RS, JRAESE SRR B IR E O GH L AT O Y B8 SURTRS £

Cultivate the spirit of not fearing difficulties or failure, perseverance,
daring to try, and cultivate their own careful and patient courage and
spirit in the process of learning

4. | O E Local Search

Key POINtS | s Tabu Search

S 2% 5492 Tabu Search

Focal points | 54136k Simulated Annealing

v #FZHF Teaching Schedule

T R SC BT DL AT £

Note: Please add/reduce lines based on subject.

2B (J&)Hour(Week)
## M4 Teaching Content D S STk Bl
LECT. EXP. PRAC.
7 B Nl B
L%? i 2 14 0 0 0
Transportation Problems
RX] 2% A T
G2 i 2 0 0 0
Network Models
FHACIE A 77
Juﬁﬁ_w_m/z _ 12 0 0 0
Modern Heuristic Techniques
St Total 48 0 0 0

F. #FEF 3% Teaching Methodology

Ve AR SEBR I BLRAT B s A A

Note: Please add/reduce linesor revise content based on subject.

/rJ 1% Check #2771 554 Teaching Methodology & Characters
7 ZWARACE: BT ERRE M IREH Y
Multi-media-based lecturing
o SLERRE AR BIR HATL. SEPREBIAH
Combining theory with industrial practical problems
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@ Knowledge delivery with ethic education

O PBL #7710 KA 70 41 5 21 558
Problem-based learning

0 oAtk Bl Bl S T e A H N S

Other: ¥ 5 5l 5 o5 AL N SCF .

75 BRERIERE Assessment

T AR SRR LR AT BB DA

Note: Please add/reduce linesor revise content based on subject.

FH RIS } _ NN LGS
i Behavior ) . .
Assessment Content Director Guo Jingmei
e e PRFE B STLE HE (%):
g e 4381 Marks R L S (%) 30
Result Type Percentage (%)
S G, PLAEA S ER A R BRI AL A, AP A
e B LR G VEE, Horh, AR A R, WA ZUT LR
) 5 EE 10%, AR R AT TR R L. BRI R L) 58 BB
F1% )7 | E 90%.

Measures | According to instant answer to the teacher's questions, comprehensive
report and question performance, the mark is evaluated, where question
performance and instant answer accounts for 10%, assignments
performance (pre-lecture and post-lecture) accounts for 90%.

Z A BTN 7

F LA % Final A J_m}\ ?Bﬁ_%iri _
Assessment Content Director Guo Jingmei

e e PRFE S G L HE (%):

IR Marks | R RRELRC6) 70

Result Type Percentage (%)
TG | FiK, 2 /NI R ]
Measures | Examination, and the examinations lasts for two hour time.

+. BEHLE Improvement Mechanism
T AR DB B A DL 22 e B 8 2 R 2 i
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.

HE R MSHEDLH] Subject Syllabus Improvement Mechanism

% II(F):
Check Period (YR)

4 BT A1) A
Revise Period (YR)

ACIEE A it

Measures

URAE 7 57 AR IRIE B WA 5 N 5557 H AR AR I A 18
HAETHCE R, & 07 TAERIBEA o A% G AT B Attt
The subject coordinator shall be responsible for the syllabus discussion
and improvement, and the revised version shall be submitted to deputy
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dean (teaching affairs) for reviewing then to executive dean for

approval
JRGE & BN H] Assessment Improvement Mechanism
A% E W (5F): 1 BT E I (4F): 1
Check Period (YR) Revise Period (YR)

W 5T ARIERIEZUA N A IRE A RO LS 3 A, XTER
AT EM G E AT IO, I REPAR PR 2 70k

The subject coordinator shall revise the syllabus based on the teaching
content, effect and result distribution while optimize the assessment
measures.

RIS I
Measures
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