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Course Code: 8A080002L
Course Title(Chinese): 2%t S51ZHIIR1L P RIZL X 2
Course Title(English): Linear Algebra in System and Control Theory

College and Department: Col. of Science
Semester: Spring

Class Hours: 60

Teaching Methods: Lecture, Homework

Suitable Majors: All Specialities in Engineering
Assessment Instruments: Examination, Project
Pre-requisites: Linear Algebra, Matrix Theory

1. Course Objective and Requirements

The theories and methods of linear algebra are indispensable to science and technology, are especially
fundamental to studying modern system and control theory. In this course, the theories, methods of linear
algebra with applications to system and control are introduced. The main contents may be divided into three
parts. The first part is the basic concepts of modern mathematics including mapping, algebraic operation,
group, ring, field and so on. The second part is contains the theories and methods of linear algebra including
linear space, subspace, linear mapping and transformation, inner product space, orthogonal projection,
normed space, best approximation and so on. The third part contains some topics of numerical linear
algebra including matrix factorizations, generalized inverse of a matrix, matrix equation, least squares
problem, total least squares problem, matrix perturbation analysis and so on. Course objectives: enhance the
mathematical quality of graduates, provide the mathematical foundations for studying follow-up courses
and carrying out scientific research.

2. Course Content and Schedule
Chapter 1 Basic Concepts (8h)
1.1 Sets
1.2 Mapping
1.3 Algebraic Operations
1.4 Homomorphism and Isomorphism
1.5 Equivalence and Classification of Set
1.6 Ordered Spaces
1.7 Metric Spaces
Chapter 2 Groups  (8h)
2.1 Basic Concepts of Groups
2.2 Subgroups
2.3 Homomorphism and Isomorphism of Groups
2.4 Normal Subgroups and Quotient Groups
2.5 Groups of Transformations
Chapter 3 Rings and Fields (4h)
3.1 Basic Concepts of Rings
3.2 Subrings and Homomorphism of Rings
3.3 ldeals and Quotient Rings
3.4 Fields
Chapter 4 Linear Spaces (10h)
4.1 Linear Spaces
4.2 Subspaces
4.3 Homomorphism and Isomorphism of Linear Spaces
4.4 Linear Manifold and Quotient Spaces
4.5 Modules and Linear Algebra
4.6 Invariant Subspaces



Chapter 5 Inner Product Spaces (6h)
5.1 Inner Product Spaces
5.2 Gram-Schmidt Orthogonalization and QR factorization
5.3 Orthogonal Projection and Best Approximation
5.4 Linear Transformations of Inner Product Spaces
Chapter 6 Normed Linear Spaces (6h)
6.1 Normed Linear Spaces
6.2 Best Approximation
6.3 Banach Spaces
6.4 Norms of Linear Operators and Matrices
Chapter 7 Generalized Inverse and Least Squares Problems (10h)
7.1 Matrix Factorizations
7.2 Singular Value Decomposition and Its Generalization
7.3 Generalized Inverse of a Matrix
7.4 Linear Least Squares Problem
7.5 Total Least Squares Problem
7.6 Robust Least Squares Problem
7.7 Matrix Approximation with Constraints
7.8 Matrix Perturbation Analysis
Chapter 8 Matrix Functions and Matrix-Valued Functions (4h)
8.1 Matrix Functions
8.2 Matrix-Valued Functions with Applications
8.3 Eigenvalue Sensitivity Analysis with Applications
Chapter 9 Matrix Equations and Matrix Inequalities (4h)
9.1 Kronecker Product of Matrices
9.2 Linear Matrix Equations
9.3 Algebraic Riccati Equations
9.4 Matrix Inequalities
9.5 Pole Assignment Problems

3. Textbooks

(1) Lancaster P, Tismenetsky M. The Theory of Matrices with Applications. Academic Press, 1985.

(2) Greub W. Linear Algebra. Springer-Verlag, 1981.

Main Reference Books

(1) Horn R A, Johnson C R. Matrix Analysis. Cambridge University Press, 1985.

(2) Golub G H, Van Loan C F. Matrix Computation. Third Edition, The John Hopkins University Press,
1996.

Written by: DAI Hua (#4) Instructor: DAI Hua (#4E)
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—. REAREERSE
Unit 1

Letter writing (4 i)
Basic principles for letter writing
Styles of punctuation and format
Necessary parts of a formal letter
Optional parts of a letter

5.  Sample letters with common formats
Unit 2

Preparing conference papers (2 2%H7)

1. General requirements

2. Hints for preparing conference papers
Unit 3

Delivering the speech (1) (4 Z#H)

A WO DN -

1. By chronological sequence
2. By spatial relation
3. By argument of subjects
4. From abstract to concrete
5. From cpncrete to abstract
6. By other logical devices
Unit 4
Delivering the speech  (2) (4 2£H})
1. Wording
2. Phrasing

3. Discoursing



Unit 5
Delivering the speech (3) (2 24H)
1. Do’s and don’ts for effective presentations
2. Visual aids do’s and don’ts
3. Culture considerations and manners
Unit 6
Research paper writing (2 i)
1. Types of research papers
2. The IMRAD research paper format
3. Basci skills of research paper writing
4. Logical patterns in writing a research paper
Unit 7
Abstract writing (4 %)
1. Indicative abstract
2. Informative abstract
Unit 7
Writing introduction(4 %K)
The major components of an introduction
Unit 8
Writing method section(2 2#H)
Unit 9
Writing results, discussion and conclusion(2 %)
1. method of presenting results
2. ways of making discussion
3. ways of drawing a conclusion
Unit 10
Linguistics features of academic writing (2 Z=i)
1. Formality
2. Objectiveness
3. Accuracy
4. Hedging

=. #H#
1. (RSB BEARE) , Bhagmss, 7RM R Rdt, 2011 4F.
2. CHERZLMILBELFEY B , MM, F3X7F, BRI, 2014 4.
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1. BRSEE, SFARIMEE, IMEAFESHT R, 2013 4E.

2. WEHE, HEF¥ARmIEE, MBSO L, 2008 4.

3. EEENI, W EEXIHTL, HHKZEHRAE, 2000 4.

4. FH¥E, FEREWXESESER, RERKFHBRME, 2004 4F.

5. Brian Devlin, SEiER S EEHRE, HHERF ML, 2002 4.
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— RIERRSFERSE
VYpox 1 DBM B coBpemensom mupe (4 =)
1. 1 Bsenenwue B TeMy, HH(bOPMAIIHS
1. 2 TekcTsl; Oecenbl U TUCKYCCUU TIO TEME
2. 1 Kak nosBunacs 9BM
2. 2 OOmeHne ¢ KOMIBIOTEPOM: BO3MOXKHO JTH Takoe?
2. 3 Hlkomna u 9BM: Hauano guanora
2. 4 PobGot-noBap
1. 3 JlonoiHuTENbHEIN TeKcT: DBM B Bek nH(bOpMaIuu
1. 4 Jlekcuko-cTHIMCTHYECKAs paboTa: «-BEPHUTHY» C IPUCTABKAMH H T.II.
Vpok2 OOH (4 2£H))
2. 1 Bsenenue B Temy, HH(opMaIus
2. 2 Texcter, Oeceapl U IUCKYCCUU IO TEME
2. 2. 1 Cozganne OOH u e€ neaTeabHOCTh
2. 2. 2 Pons OOH B MexayHapOTHBIX A€TaxX
2. 2. 3 Kurait B OOH
2. 3 JlomonxHuTenbHBIN TeKcT: COBETH BepeHaHA-IUIIOMATa
2. 4 Jlexcuko-cTHIUCTHYECKas paboTa: JOCTUTHYTH (IOCTUTH), JOOUTHCA U T.A.
Vpok 3 Pycckuii honbkiop; 6acan (4 Z2H])
3. 1 Pycckuii ponbkiop
1. 1 TlocnoBHIIBI ¥ TOTOBOPKH
1. 2 Ckazku: HapeBHa-nsarymika
3. 2 bacum
3. 2. 1 Bonuk u STHEHOK

l.
1.
1.
1.

3.
3.
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3. 2. 2 Jluctel u Kopuu
3. 3 JIeKCHKO-CTHJIMCTHYECKas paboTa: «-IUThY», «-€CThY C TMPUCTABKAMHU
Vpok 4 Uenosek u xuBomuch (4 £ )
4. 1 Bsenenue B TeMy, HHpOpMAaIUs
4. 2 TexcTsr, Oeceapl U TUCKYCCHUU IO TEME
4. 2. 1 3aueM HyXHO UCKYCCTBO?
4. 2. 2 Kaxk Hay4uTbCsl IOHUMATh UCKYCCTBO?
4. 3 ]JIomOTHUTEIHHBIC TEKCTHI
4. 3. 1 JlpeBHepyccKas HKOHOIUCH
4. 3. 2 [Tloptper; OBITOBOI CAaTUPUICCKHIA KaHP
4. 3. 3 Xy#oKHUKH-TIEPEIBIKHUKN
4. 3. 4 TperbakoBckas rajaepes
4. 4 JlekcuKO-CTHIUCTHYECKas paboTa: «-CMOTPETH(Cs)» C MPUCTaBKaMU
Vpok 5 Cenbckue npeanpuaumarenu B Kurae (4 22 )
5. 1 Bsenenue B TeMy, HHpOpMAIHS
5. 2 Texctsr; Oecebl U TUCKYCCHU TI0 TEME
1 JIro XKoubpMuH ---- Jlupekrop o0yBHOU (haOpuKu
2 Jly XyaBaHb ---- Jlupexrop mBeliHoH hadpuku
3 Uxan Jluxya ---- JIUpeKTOp MPOU3BOACTBEHHOTO 00hEINHEHHS
4 Jn Ixyda ---- lupektop arponpoMbIIIEHHO-TOPTOBON KOMITaHUH
5 Ban llan ---- 'maBHBINA AUPEKTOP TOPTOBO-IIPOMBIILIEHHOW KOMITAHUA
5. 3 I[OHOJIHHTeJILHLH/I teket: [loapsaHas Gpuraaa
5. 4 JlekcUKO-CTWJIMCTUYECKas padoTa: «-paboTaTh» ¢ MPUCTABKAMH U T.1.
Vpok 6 Tmesmo (4 2£H))
6. 1 HewmHoro o nucarene U NPOU3BENECHUN
6. 2 Pabota Haj Mpou3BeeHHEM; Oecebl ¥ TUCKYCCHU
6. 3 Jlekcuko-cTHiaMcTHYECKas paboTa
6. 3. 1 3amomyarh, IPOMOITYATH, YMOITIATH
6. 3. 2 «-XBaTUTb» C IPUCTaBKaMHU
Vpok 7 T'ze u kak cTpouts ropon (4 2ZH})
7. 1 Bsenenue B TeMy, HHpOpMAIUs
7. 2 Tekctol; Oecenbl U AUCKYCCHH IO TEME
7. 2. 1 IIpobGieMbl TOPOJIOB-TUTAHTOB
7. 2. 2 B nomapok MOKOJCHUSM
7. 2. 3 Kaprtuna (OTKpBIBOK)
7. 3 JlononHuTenbHbIA TeKCT: [IpoOieMbl eCTh, HO OHH PEIIAOTCs
7. 4 JleKcHKO-CTMIHMCTHUYECKAs paboTa: «-CTPOUTH(Cs)» ¢ MPUCTAaBKaMH U T.J.
Vpox 8 wms (4 “2))
8. 1 HewmHoro o nucarene v MpoU3BEACHUN
8. 2 Pabora Hag mpousBeneHuEM; Oecebl U AUCKYCCHH
8. 3 Jlexcuko-cTunuctuueckas pabora
8. 3. 1 «-rnagbBaTh(cA)» C IPUCTABKAMU
8. 3. 2 «-CKOUYUTH» C IPUCTAaBKAMHU

U]U]U]UIU’I
NNI\)I\)I\)

= #E#M
FRAR, FRERFMESR, CEER ARG E, KAl CRIT) BREE S
CRAERAD NGB SO TR, %R, 2012

RRFSHEN: BRMIT: K %
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wRiE4mS: 8A170001
g PESRBEXSHK
FEr&FR: Marxism with the Present Age in China

FRREAAT: o 3 AR FHREEHE: &
BAER: 36 HFER: PR
BERAEWLREER: CHTR&E AL ERAR: HE (KO

FEIRIE: S SRR R ML B AR AR b E R k2 SO R R P ER RS
F SR 5B

— HFBRSEX

AV L 7R B A BOR B TR TRAE, &1, RGN 1 A0 E A A e )\ AN T7
R R AR LS ERaks R AU, Bt . BfUESHBR AL, 210
BREEBOR KR . A2 B AR el . A& 3 R R eSS . il A TRAE
F2), BORWEFUAE RS IR AN RAGHCE ST E LB EXL, BRERES T CREA 5
WAL, 8 A E 5 8 3 SO ARy RN ik, ok =4 A F7 A0 =2 A ] ) 3K 2
VT FUAT S B 19 AN DALR N T o 5 B At — P 3R iz T 5 5 B8 32 SCSZ I W s D535 73 A R e o
R IRE /o 7R AL At ARG AN s JB g, (22 gk — 2D I rp RS & 32 SRR &

—. REABTSENTE

Tt (2 W)
—. HEA 21 A AN K
o R E S w E E SCAR R [E S 5
= FIARRER EK . S5

BUF BRERZGEUAKD (4 220)
IR A LN (N3N E SN L S R
T GUFEERHER LB AR
= MR ZHRESE I
VO e A e i

B BAUR R (4 220)
UK R I £ 2K ]
T ARSI A AN K i 0 S R TR
= AR A AR R IR EK
DO e A Jee 3 i ox HH 5R Jee ) ok

B ek BN
o AR S A 2 il R N
— AR E R 2 R
= SRR ERH S EB

SV ARSI (3 2A0)
s ARSI ) AR N SRR S A E ORI AR
T SR SORHA TR AR A FA R ] R S
= RS NI R TUE

BEOUE BARFEEOR R (3 )
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= BHEEEORN N2

i HMEFEROR R RS

= P E A A A i
FNdE A EE G )

— AR EERA S ERES R IE

v B SCUME LR R A 2 R R R S

= WS % OO E I 5] k2 B
FAEUE HARA T AR (3 20

— HEATE R E

I iz N S E s

= FEbrEaylE 5A L EAT &
F\IE DAL E B RE (3 51)

ERIRLE s e SOV W3

i R ER RS E X E K TR

= S R SR AT

= KERSEBEAT

SR e o 24X r R H: 5 2 R i g S B ) R R AR AIE S (8 20D

LG AR, AR ERLA TR, X B SRS — A B 5 FOKEER R
RS B ) FEREAT BB AT TS, TR AWM A S L MR At aclans), adisil S wiEE
SEEARFE Sy W Jrik, BATHE Y, BERERS, Rt As A ER i
FIRETT o

M.
(FESWEE XSS w54, PEDEEECE3R (2015 EBITHO » BEHE
H AL, 2015
FESEH

1. B MR HEsE, AR, 1995

2. Sy AT, AR, 2009

3. FlTiksE, AR, 1990

4. F|74atE, NRihkci, 1990

5. BELREE (1—4%) , AR, 1991

6. BEASE, ANRHRME, 1999

7. XANEICE (1—3 ) , NRHAREE, 1993

8. VILFERICE (1—3 %) , AR, 2006

9. HHERYE, REABIRE T ERR O S T SCER AT AT RN A S S ——F e E
I i AR EERER KRS EiRS, ANREMmA, 2012

10. iEF, Slincra il By EE G, AR R, 2014

APEERTA: M RARZU: P Rk, AR ERTA L R REE . A 4
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AT http://www.graduate.nuaa.edu.cn

FRici5#8: gsdzy@nuaa.edu.cn

BAREIE: B4 DAE: 025-84892487 84895721  1EFRALMANE: 025-84892485 84892491
ZMAE: 025-84892486 84896170 LRAIMAE: 025-84892481 84893601
5T T1ESR: 025-84895984 84893605
ESREIRKMAE: 025-84895795
BB KA 025-84895940 84895942 84896177
A LERRIRRK A 025-84892984

# Hb: FEARHENER 29 5 ERMEMAKXFRFTER

BE  4m: 210016
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