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—.\ ¥ HE%F Subject Learning Objectives (SLOs)

e BV ESR KRR AT SRR R AR E R R T R, AR S PR O AT H

Note: GA and index can be referred from undergraduate program in SSTC website. Please add/reduce lines based on subject.

CEACE BIEAELANE ) RSB B L R R R
—o EEAURIERI], T BRI TTER R TR R ST 1A,
B RO BIR LA HUVESRAT . ZRIEIEREBOR. Hol N Rk,
Ak, SERERRREE . PIAEE . TIREGESENE, A EEX
SE AL TR R A (U AR I T, 5 R PR i 2 AR R R A G 5
Briel RERIRE ST, N4 R B SERR TAE 3858 2 A

Nonlinear Methods in Quantitative Management is one of the
important professional basic courses for applied statistics majors.
Through the study of this course, understand the development process
and development direction of optimization methods, master the
theoretical basis of optimization, optimality conditions, linear search
technology, steepest descent method, Newton method, conjugate
gradient method, quasi-Newton method, penalty function It enables
students to master the basic points and theoretical properties of these
optimization methods, cultivate and improve students' ability to solve
practical problems, and lay a necessary foundation for future practical
work.

L ZINERT
Overall Objective

T i R TV ) K R I R K R e T 1)
1-1 | Understand the development process and development
direction of the optimization method

R R FIREEA . B A
1-2 | Master the theoretical basis of optimization and optimality
conditions

FRENELRER . FRdd Nk

Master linear search techniques, steepest descent method

(D Mk H e

-4 ﬁ“ N :/H\: FEF v
Professional Ability | 1-4 HARAWL, LR EETL

Master Newton's method, conjugate gradient method

B IR DFP k. SPRIMEE . e/ 3 n) @ i g
1-5 | Master DFP algorithm, step size acceleration method, least
squares problem solution

HI7 Zoutendijk 257 A%
Master the Zoutendijk Admissible Direction Method

EIR TR EGE

1-7 .
Master the penalty function method

S RPN NI P NS WU [=OF SN N AW A
2-1 | Cultivate citizens of the new era who abide by the law,
understand and obey the rules

(2) 185 Hbx: T B BT JE R BT I T TR 5T 2% 0 0 P B i R S R
Essential Quality & PUEFETE

2-2 | Understand the main contradiction and secondary
contradiction, seek truth from facts and grasp the main
contradiction in the face of complex problems
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2-3

B IR i, BA DA HIIRSHE
Cultivate service consciousness and have the service spirit of
"people-oriented"

B R B AR AR A B2k, W
T b R, AR 2 ST B R R B WA AT O Y BB R
HURG

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

B IR A BRI R, MBI AR, Tt
FER— I T A

Cultivate a sense of order and plan, and complete a work in an
orderly and gradual manner

TREEEE Hin 5NV ESRIX R R Matrix of GA & SLOs

b ER GA

FEFR A GA Index 2 HbR SLOs

1. BAR: HA LR
FELA, BEWRECE. B
REE A E R TR E
A S B )

1. Science Knowledge: Apply

1-1: BABGRIESERRE /). #EmhTT
A=Y T = ETE AN Y
HEIRHCE . HARREERA R T AR,
FAE L ST IERA OB . B A A A
T DL AARR 53 4% S )t

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

knowledge of mathematics, | . . 1-1 2 1-7
natural science, fundamentals science, etc. to solve complex practical
and an engineering problems - — s
specialization to the solution 1-3: Tﬁﬁ%%ikﬁ%ﬁiﬁ%ﬁﬂﬁ@ﬁ%ﬁ
of complex engineering %uﬁiﬁaéf‘ﬁjkﬁi];\‘zggﬁﬁ, RETER
TV AH S EAT J7 R HR AT
problems
) RE
1-3: Understanding the development and
operations of related industries in this
major; capable of conducting program
design and technological innovation in
related fields of this major
4, WFT: REREEETRLE IR | 4-1: Retp kTR R IR RS T,
TR B ITIER B EPR | FEAR T AR HIR TR T 0 5 2% SEhr i)
o) REGEAT AT T, BRI SE | R SRR AT B AT
5. M 5ARREYE . 7@ | 4-1: Capable of design experiments on 1-1 3 1-7
5 B S S 34 AR | complex  problems  with  scientific
ik knowledge and research methods of this
4. Investigation:  Conduct | major
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investigations  of
problems
research-based knowledge
and research methods
including design of
experiments, analysis and
interpretation of data, and
synthesis of information to
provide valid conclusions

complex
using

4-2: ReME LA AT L AR S HE 2
T SR, Wit ImAseie r £,
IS B LR S R B)G HA N 458
4-2: Capable of analyzing and interpreting
the experimental data, designing and
optimizing the experimental schemer with
the knowledge of this major; reasonable
and effective conclusions are obtained
through information synthesis

4-3: ReIBEREPRATREOR B, EiR
PN AN 55% N =2 N PSS K =1
T F i R 8 4%

4-3: Capable of tracking the international
cutting-edge technology trends; mastering
the important technical indicators involved
in the major and the technical approaches
required to achieve the indicators

=\ HFWZA Content (Topics)

T IPSOAS, B AR AR IR TR S PR AT IR R e R AT R 3R B

Note: Filled in both CN and EN, extend or reduce based on the actual numbers of knowledge unit

(1) BEBieHUFE Lecture

AT 5
Knowledge Unit No.

1 SCHEHCE H b L1

1-2, 2-2, 24
SLOs Supported

IR R IT AR
Unit Title

R EE TR A
Optimization theoretical basis

ALK ] s S A1
Examples of optimization problems

AR IR ) A A

Basic concepts of optimization problems

I PR A

Graphical method for two-dimensional problems

IR A
Knowledge Delivery

o6 £ A Hesse %5 %

Gradients and Hesse matrices

Z JCER B Talor J&FF

Talor expansion of multivariate functions

™ bR S A

Convex functions and convex programming

/I kR HE 2 A

Judgment conditions for minimum point
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2 2] B g
Learning Objectives

TR | AR R AR I B
Recognize | Basic history of optimal development
B | U ] RS
Understand | Examples of an optimization problem
BAUCTEANE S, RS R BIE, BAIEAT Hesse
HiBE, 2GR Talor e, (MRS AR, )
/N I E A
#4%: | Basic concepts of optimization, graphical method for
Master | two-dimensional problems, gradient and Hesse
matrices, Talor expansion of multivariate functions,
convex functions and convex programming, minimum
point judgment conditions

=E His
Moral Objectives

AR EP JE AR JE AR TN 5 2% 0] R I B SR 2 L
FFETE

Understand the main contradiction and secondary contradiction, seek
truth from facts and grasp the main contradiction in the face of
complex problems

FAR BA WA AERM BUmA S BTk, @xEm b
Kt IR I AR R R B O A0 AT O 1) 55 AORIAS if
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

BRIEEA Hesse JERE,  Me 805 i), AR/ s Al e 254

%5 Gradients and Hesse matrices, convex functions and convex
Key Points . L . L .
programming, minimum point determination conditions
MR | Z TR EU Talor BT
Focal Points | Talor expansion of multivariate functions
RBITF S 5 SR H bR 13, 1-4, 15,
Knowledge Unit No. SLOs Supported 2-4, 25
AT AR | oAb n)
Unit Title | Unconstrained optimization problem
LM REAR
Linear search technique
IR T
Steepest descent
I Newtonl‘Ii

Knowledge Delivery Newton's r‘neth\o d
F-R SLHERR R
F-R conjugate gradient method
DFP %32
DFP algorithm
A%
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Step acceleration

B/ 3R ) R AR
Solution to the least squares problem

> Hir:
Learning Objectives

ﬂ%_%ﬁﬁﬁ&mﬁﬂﬁ,%%%ﬁ&%ﬂ%ﬁﬁ
Understand Convergence of line search algorithms, familiar with
the theoretical properties of each algorithm
s | AT SIS
T | The calculation steps of each algorithm in this
Master
chapter

B Hiz
Moral Objectives

B BAANEEAE AR, BiAE . BTk, Wk L
FEpf, IR S I AR TP RS IR B ORI AT O BSOS 1
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

B SRR, B E S BRAE. TEF It e
T T AE

Cultivate a sense of order and plan, and complete a work in an orderly
and gradual manner

O
Key Points

BOE T FRE B IR

The algorithm steps of the steepest descent method

Newton i [ %D IR
Algorithmic steps of Newton's method

F-R SLHERR B2V I SR D IR
Algorithm steps of F-R conjugate gradient method

DFP FE S IR
Algorithmic steps of the DFP algorithm

AL S IR
Algorithm steps of step acceleration method

M R
Focal points

F-R JLHERR EEVE I B P IR
Algorithm steps of F-R conjugate gradient method

DFP FE LD IR
Algorithmic steps of the DFP algorithm

ML TE R 5 \ SR B 6. L7 2
Knowledge Unit No. SLOs Supported
FRBITAARR | 2O )
Unit Title | Constrained Optimization Problem
ISR A
Optimality condition
KIS | Zoutendijk 255 )i
Knowledge Delivery | Zoutendijk admissible direction method
i bR Hi:

Penalty function method
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N RETRT A
Introduction to interior point method

o FE A
Gradient projection method

GBS B

BLitY
2 Familiar with the theoretical properties of each
Understand .
algorithm
21 H g LIRARA o) R B 2 1, A B % BVA R 3R
Learning Objectives . P 5
HE:

Optimality conditions for constrained optimization
problems, theoretical properties of the algorithms in
this chapter

Master

BRI SR BRI, MBS BRAE. TE Bt e
fBE HAr | BT

Moral Objectives | Cultivate a sense of order and plan, and complete a work in an orderly

and gradual manner

ALK AT
Optimality condition

Zoutendijk 2V 77 [A1¥2
H 5 | Zoutendijk admissible direction method

Key Points | i 550
Penalty function method

e 2FS

Gradient projection method

AR | TR EE
Focal points | Penalty function method

=, #FZRH Teaching Schedule

Ve AT SEBR IS DU AT 4L

Note: Please add/reduce lines based on subject.

221 (F)  Hour(Week)
#2¥# N4 Teaching Content P | Sohe | EAMSIEE | fRhanik
LECT. | EXP. PBL PRAC.

AT LA 12
Optimization theoretical basis
ToLTARAA i) @it Y
Unconstrained optimization problem
L)AL ) 12
Constrained optimization problem

St Total 48
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F. #EFFHE Teaching Methodology

T AR SRR DU IR AT BB DA

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

7]i% Check HF )7 5% {4 Teaching Methodology & Characters

- WA B TE B R IR
Multi-media-based lecturing

- SCERE AL IR 5T, SR EBIARLS &
Combining theory with industrial practical problems

o BB R SEERSS
Knowledge delivery with ethic education

- PBL #7710 KA 73 41 5 21 558
Problem-based learning

0 Hofth: 5l Bl S e A N S

Other: Lol ol b I A A

=~
VAN

REEE Assessment

T PR SC BRI LS IRAT BB A

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

EZVEZTF i Behavior WA T TR
Assessment Content Director Yanhui Yu
eI W vl Marks TR SR St LL L (%): 50
Result Type Percentage (%)
I T4y 100 45, Hﬂ%ﬁ 20 éz\ UREE/NIIES, 30 63\ ek, 50 43
Measures The full score is 100 points, attendance, 20 points; group work, 30
points; homework, 50 points.
1 I, R 53 T
Assessment Content " Director Yanhui Yu
e W # 43 ] Marks PR SRR St L L (%): 50
Result Type Percentage (%)
A 43 100 73, ﬁﬁftkl‘ﬂﬁﬂﬂi%iﬁiﬁ%éétﬂ%iﬁgéﬁo _
Measures The full score is 100, and the students' scores are given by marking the

final examination papers.

+£. %i#EHF Improvement Mechanism

e ARG E UECERIA LU A B 1 S 2 S i i
Note: Matters not covered in this file shall be determined by TAB of SSTC, NEU.

FEFRMBGENLF] Subject Syllabus Improvement Mechanism

AL (F):
Check Period (YR)

4 BT I (4F): A
Revise Period (YR)
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RIS
Measures

WRAR B 0T AR IRIE WA 5 AN A 5557 B AR 2R H A v 18
B RN, o B0 TAERIBE A o AT B At
The subject coordinator shall be responsible for the syllabus discussion
and improvement, and the revised version shall be submitted to deputy
dean (teaching affairs) for reviewing then to executive dean for
approval

RV ESHENLH] Assessment Improvement Mechanism

AW ()
Check Period (YR)

1 BT A () L
Revise Period (YR)

RIS It
Measures

IR IT ARIE SRR ZUA N A IRE A RO LSS A, %R
AT EM B GTEE T EGE, 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.
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