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—.\ ¥ BE4F 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.
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Linear algebra, as a basic mathematical tool, has been applied very
important in mathematics and other scientific fields, such as control
theory, numerical analysis, information and science and technology,
optimization theory, management science and other disciplines.
Through this course, students can understand the important position and
role of matrix analysis in human life and social development as well as
its far-reaching development history. At the same time, students can
systematically master the basic concepts, basic theories and basic
demonstration methods of algebra, improve the ability of students to
engage in scientific research, and lay a foundation for further learning
other specialized courses and engaging in professional research. At the
same time of laying the foundation of mathematical science knowledge,
the students' basic operation ability, abstract thinking ability, logical
reasoning ability and the ability to use the learned knowledge to
analyze and solve problems will be cultivated.

Cultivate scientific spirit, innovation consciousness and application
consciousness. Ability to work as an individual, a team member and a
leader in a multidisciplinary team.

A H P
Overall Objective
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P BRe i HEARER . BAE BRI Bt 550
By TUH B SR R AR SR 2 11 FR 5 1 RE -

A solid professional foundation and competency, systematical
1-1 | mastery of the specialized knowledge and skills in statistics and
data analysis, intelligent simulation modeling technology,
quantitative management optimization technology,
experimental design and analysis, project management and
decision-making.

(D M HAx:
Professional Ability

HAFLSER B RS 2 ARG, R ERE REE RS,
T AP P B S HAH SR U T T AR S e

Have a solid professional foundation and subject expertise,
master the information and communication system, project

1-2
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management and decision-making and related fields of
expertise and skills.

BAFLM LR S PRI, RAEE R S AL
RERGE. TH &S Yok S A SR 1) iR 5L Re
Have a solid professional foundation and subject expertise,
systematically master big data and artificial intelligence
systems, project management and decision-making and related
fields of expertise and skills.

1-4
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Have excellent technical literacy and outstanding practical
ability of applied statistics, have the ability to creatively solve
complex problems through scientific and technological theories
and methods in Applied Statistics and related fields, and
engage in the research of academic frontier problems.

2-1

RN FFUEMEY) T2 L JEAR, $R T2 A0 S s BN
IRBERDN AT R, (ks A phiuE 4k RE /) 13557
Integrate dialectical materialism philosophy thought, improve
students' understanding depth of concept, theorem and grasp of
essence, and promote the cultivation of students' dialectical
thinking ability.

(2) 155 Hbw:
Essential Quality
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The theory of linear algebra has not only penetrated into many
branches of mathematics, but also has a wide range of
applications in theoretical physics, theoretical chemistry,
engineering technology, national economy, biotechnology,
aerospace, navigation and other fields. This course plays an
important role in cultivating students' logical reasoning and
abstract thinking ability, spatial intuition and imagination
ability.

REHE B i 5 ERBIX R R Matrix of GA & SLOs
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Science knowledge: have
solid mathematical
foundation, be able to use

a
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Have strong deductive reasoning ability,
accurate calculation ability, analytical and
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mathematics, natural science
and professional knowledge to
solve complex practical
problems.

inductive ability, abstract thinking ability,
master mathematics, natural science and
related professional knowledge, and use it
to establish correct mathematical, physical
and other models to explain complex
practical problems.

1. 1) &5 B B8 Ay B B
Mgt R, J7ik
MFE, Rl Rk, Jfd
1 SCRRAIE 52 53 A7 2 255 S B i)
A, DSRASH R 18
Problem analysis: with the
help of the basic principles,
methods and means of applied
statistics, we can identify,
express and analyze complex
practical problems through
literature research, so as to
obtain effective conclusions.

2-1 HE3E F S F G2 (R A JE 344
LA 3 L5 A M 5% £ 2 2 92 B
HEi

Capable of analyzing, identifying and
elaborating complex practical problems
related to this major with the applying of
the basic principles of Applied Statistics.

1-2,1-3,2-1

2-2 R N EC L H AR TAR A 1)
BRI, TEMTFB, B sEhR E 2
TR F BB PR T %, 45
B HSCHR . BF R AR T BT B
iR o

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.

1-3, 1-4, 2-1, 2-2

=. #H¥WA Content (Topics)

e DhIEORS, FAR5 A RIS FTRRYE SCBR R T BCR T R ) R BRI

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

(1) EELHEFE Lecture

KRBT S
Knowledge Unit No.

SCHEHC H b
SLOs Supported

1-1, 1-2, 1-3, 14

IR R IC AR
Unit Title

F e afeik 4T 51 X

Matrix multiplication and determinants

R 5

Definition of matrix

FERE RIS AR 4, AT W B RE, FERE RIS
Fundamental transformation of matrix, The simplest row form of
matrix, Computation of matrix

Knowledge Delivery

SPHFERE, FEFMRIZSAE, AERE R

Block matrix, properties of matrix computation, Inverse of matrix

WISEHERE; 17500 3, ATHniE s
Fundamental matrix, Definition of determinant, Computation of
determinant
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E SNSRI
Learning Objectives

| ATHIRGE X, PR e L, BT R E
TR - . o .
. Definition of determinant, block matrix, linear equation
Recognize
system
5 - WIS AR T7vE, R R0 SR
- Fundamental transformation method,
Understand . .
Method of inverse of matrix
. HPEEE R, AT REE
I Properties of matrix computation, Computation of
Master .
determinant

f8H Hix

Moral Objectives

2-1 PR v A A B VR AR T 20 ) TSI G ) L) B S
Understand the significant meanings of the advanced mathematics in
depicting the practical engineering problems.

VIR T i, FEFERRIE

i’lﬁ: Fundamental transformation method,
Key Points . .
Method of inverse of matrix
HMeri: | FEFRIE SR, 175 Ais 5
Focal points | Properties of matrix computation, Computation of determinant
R TER 5 , SCREECE H R 1 1
Knowledge Unit No. SLOs Supported
KRB IT AR LR Ay R AH A v £ 7 ]
Unit Title Systems of linear equations and Vector spaces
I 8, i) 2 [, W) ¥~ 2% 6] Veectors, Vector spaces, Subspaces of
vector spaces
R ERMETE G, FEFN4E%L Spanning sets and linear
K independence, Basis and dimension;

Knowledge Delivery

BB I (R RR RN £ 1 77 FE4H Rank of a matrix and systems of linear
equations;

ApFRAIFEAR e Coordinates and change of basis

AR ], IEAC S, il % R IE 52 A #2 Inner product
spaces,Orthonormal bases, Gram-schmidt process

ESIRER S
Learning Objectives

T i [7] 8, ) 583 [A], [7] 4% ], Vectors, Vector
_q:' spaces,Subspaces of vector spaces
Recognize - — - - - -
A BB FE AN 4EET Spanning sets, Basis and dimension;
i Ak FRAIJEAR ;s Coordinates and change of basis;
- — 5
WAR, IEAZFIIEAZSE Inner products, Orthogonal and
Understand
orthonormal sets;
2R M A 26 A 26 1% IC % Linear dependence and linear
» independence;
AR g e AR 2 P 7 R4 Rank of a matrix and systems
Master of linear equations;
Jiti 55 4 1E 22 4k i A2 Gram-schmidt process

=H Hir
Moral Objectives

2-2 INFIERT AR, HOFEIS RR R XHRT P B TR SR K%
L3Eg AT E R

5/10




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

2-3 B BAARMAE. AMBRM, BmAE . Bl 2l W
R, JRAESE SRR B IR E O GH LA 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

2-4 iR BN, BACBLAOA” BIRSSHE
Cultivate service consciousness and have the service spirit of
"people-oriented"

e VEAH S AN Z 14T 5% Linear dependence and linear independence;

. FERERRAIZE M 7 F24H Rank of a matrix and systems of linear
Key Points .
equations;
HMER | .
. it 25 4% 1224k 33 FE Gram-schmidt process
Focal points
R 2 TE EH b
H1Y ﬁﬂ:ﬁﬁ 3 S Bbn L1 19, 21, 22
Knowledge Unit No. SLOs Supported
HITH R IT A PR Bt AL 4
Unit Title Linear transformation
LRMEAR I 5E L The definition of a linear transformation
28 e A A —;
K B A R R B R R

Knowledge Delivery

A matrix representation of a linear transformation

LR AR W AR FE AL The matrix similarity of linear transformations

LR M8 5% Range and kernel of linear transformation

> Hir:
Learning Objectives

TR | AR A E L
Recognize | The definition of a linear transformation
- AN WFRHERE MR, (HI S
" | Standard matrix representation of linear
Understand .
transformations, range and kernel
g, | PR L DR
" | Matrix representation theorem and its application and
Master | . . .
similarity

fEH Abr
Moral Objectives

B R S B3 WS R iR Ay M R i) 8, R B4R e
A= B BT RE AR R

Cultivating students to analyze and solve problems with philosophical
thinking standpoint, viewpoint and method can improve students'
innovation ability and application consciousness.

H A
Key Points

R 2R e 2 R L

Matrix representation theorem and its application

MR
Focal points

(] — B AR AR AE AN R 3 T R R 2 T 2 AH A
The matrix representation of the same linear transformation on
different bases is similar
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R TR 5 . RECERR [,
Knowledge Unit No. SLOs Supported
KRBT AR FHIEAE 5 AL A
Unit Title Eigenvalues and Eigenvectors

yIIRYE
Knowledge Delivery

SENRIERSEEEARETE- i) 8

Definitions of eigenvalues and eigenvectors

Xt
Diagonalization

R0 A AL ) %A
Conditions for diagonalization of matrices

FEALUHE B AN EAE X A 4L

Symmetric matrices and orthogonal diagonalization

E SNSRI
Learning Objectives

T | REE SRR R E X
Recognize | Definitions of eigenvalues and eigenvectors
R | Xtk
Understand | Diagonalization

R0 A AL 2%

#42: | The condition of matrix diagonalization

Master | AHABURE B A1 IE ZZ 50 Fi 4k

Symmetric matrices and orthogonal diagonalization

TEH Hbr
Moral Objectives

FETHHENLH G5 S AR, RRBIZRE TR A . SR P AR ALE AR
FRAEIA) 855 A N TR BOR N RAH BB R, AR
PRI Z S TSR, R ER TR A A LR & H
BNEREBEEARTIR RN, FERAGRI IR & Tk A % A%
FRIHE SR Rt — R T L E U R

Today, the increasing popularity of computer, large linear equations,
matrix eigenvalue and eigenvector and so on has become a subject of
engineering and technical personnel often encountered, so this course
introduced methods widely used in various disciplines, this requires
engineering students must have the basic theory of linear algebra
knowledge, and skillfully master the methods of it. For the future study
of algebra and other subjects and further improve to lay the necessary
mathematical foundation.

H A | FERE AT AL SR A
Key Points | The condition of matrix diagonalization
e | AR RE AN IE A0 A 4L
Focal points | Symmetric matrices and orthogonal diagonalization
%ﬂmﬁsﬁﬁf?%‘: c SCHEEFUY B g 14, 21, 2.2
Knowledge Unit No. SLOs Supported
FR R ITAA TR ey @it}
Unit Title Quadratic Forms
. SE R AIHAERE Real quadratic form and its matrix
I A

Knowledge Delivery

SE PRI ERRUERL Canonical form of real quadratic form

1E5E “RFANIE 46 F% Positive definite quadratic form and matrices
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TIRAMIRNF The application of the quadratic form

E SNSRI
Learning Objectives

S I : : .
T% Sz T RAVFIHAE RS Real quadratic form and its matrix
Recognize
S RA kR HERS Canonical form of real quadratic
Hfg: | form

Understand | 1F5€ — X B FIIE € # % Positive definite quadratic

form and matrices

YR
Master

form and matrices

TIRAM N The application of the quadratic form
1EE R ALANIE 55 % Positive definite quadratic

BH His
Moral Objectives

FERBCE WA BRI ETE, WAL R2 A, SRR .
Master the basic thinking and scientific method of mathematics,

establish scientific thought and advocate scientific spirit.

Y=
Key Points

ZIRAM R The application of the quadratic form
1F 52 B Positive definite quadratic form and matrices

HE S
Focal points

1E %€ 4[4 Positive definite quadratic form and matrices

b, FEFELHE Teaching Schedule

T AT SEBRIG DU AT 4L

Note: Please add/reduce lines based on subject.

20 (F)  Hour(Week)
HF I Teaching Content mi | 9% | WARRE | b
LECT. | EXP. PBL PRAC.
14741

%EKH 1751 . 10 0 0 0
Matrices and determinants
S Ty R AN ) £ A5 ) 1 0 0 0
Systems of linear equations and Vectors space
2 P A
LA - 1 0 0 0
Transformations
FEAEAE AVRRAE [n) & o 0 0 0
Eigenvalues and Eigenvectors
— YR
O 6 0 0 0
Quadratic Forms

Mt Total 48 0 0 0

F. #HEFEFE Teaching Methodology

Ve AR SEBR I DL RAT B s A A

Note: Please add/reduce lines or revise content based on subject.
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7J#% Check 2 )72 555 Teaching Methodology & Characters

- ZWRACS: BT ERBMRERIREH Y
Multi-media-based lecturing

o SLERBE /R PR ST, KB RIS &
Combining theory with industrial practical problems

- WAL MRV SEEHESE
Knowledge delivery with ethic education

o PBL #y: [ RUIREN ) 73 215 2] 5 A8
Problem-based learning

0 Hofth b Bl T T AN S

Other: B 7 Bl i 7 LA iy N SC - o

75y RERIEE Assessment

Ve AR SCBR IS LI AT BB A A

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

FALIAAT: : NG X1
P Behavior ) o
Assessment Content Director Liu Jianbo
gtk i Marks URFR S 851 L T (%) 20
Result Type Percentage (%)
PP GE, DA AT BRI PR BOMBEALSE M, AP A
W e LR G VFE, Hr, AP IRE R, SRE BRI
7 i HE 10%, AP AR GRATTI VR BRIE 1R L) 78 BRSO
%7 | 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%.

. I HHN: ki

Assessment Content Director Liu Jianbo
gtk i Marks URFR S 4% L EE (%) 20
Result Type Percentage (%)

120 4% Threshold test, F&it 2 &, &XxF i 100 40, BRHE
UBST  Threshold test B LY, 5 URFRENIR U o S RIS 27 N B
e, ORAF— BB S AN B R SR H

4% 775 | One hundred and twenty minutes Threshold text, there are totally two

Measures | tests, the full mark is 100 mark and percentage of each test accounting

on the final mark conforms to the same percentage of corresponding
theoretical term hour accounting on the whole theoretical term hour.
The marks are listed in the mid-term exam score.
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FIZI AT . AT T plf:%id
WK Final . o
Assessment Content Director Liu Jianbo
e PR S Al St L R (%)
EMIIZEN F 4] Marks URTE L4 L (%) 50
Result Type Percentage (%)
53 100 73, @S #EBHAR B BG4 H A S
21775 | A full score of 100 will be given by marking the final examination
Measures | papers

+£. %i#HE Improvement Mechanism

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

HEERNBGHENLE Subject Syllabus Improvement Mechanism

Rz ()
Check Period (YR)

BT A 1)

4
Revise Period (YR)

4

et £ i

Measures

AR DT ARG R ZC N A 5 A A 8557 H AR H LRFE H AR 18
B RN, o 8207 TARRIE A 25 AT B KAtk .
The person in charge of the course shall organize the course team to
discuss and revise the syllabus according to the course teaching content
and talent training objectives, which shall be submitted to the vice
president in charge of teaching for approval by the executive president.

BGVEE SHENLH] Assessment Improvement Mechanism

AW ()
Check Period (YR)

. BT () 1
Revise Period (YR)

ACIdE A it

Measures

URAE 7 DT AARSEIRAE B N A IR BER RO DRSS A, Xk
AT ST E BT Sk, JEFRPIAGIR E TN .
According to the course teaching content, classroom teaching effect
and score distribution, the person in charge of the course improves the
course teaching method and score evaluation link, and optimizes the
evaluation method at the same time.
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