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1. Thong tin vé& hoc phin (Course information)
1.1. Théng tin tdng quan (General information)
- Tén hoc phan: Pai s6 tuyén tinh
Course title: Linear Algebra
- M3 hoc phan (Course ID): MT1007
- Sé tin chi (Credits): 3 (ETCS: 6)
- Hoc ky &p dung (Applied from semester): 20221

- T6 chtrc hoc phin (Course format):

Hinh thirc hoc tip S6 tiét/gio' | S6 tin chi | Ghi chd
(Teaching/study type) (Hours) (Credits) | (Notes)
Ly thuyét (LT) 30
(Lectures)
Thao luén (ThL)/Thuc hanh tai 16p (TH) 14
(Tutorial)
Thi nghiém (TNg)/Thuc tap xudng (TT) 0
(Labs/Practices)
Bai tap 16n (BTL)/D an (DA) 24
(Projects)
Tu hoc (Self-study) 91
Khac (Others) 0
Téng cong (Total) 123.5 3

- Ty 1€ danh gié va hinh thtrc kiém tra/thi (Evaluation form & ratio)

Hinh thirc danh gia Ty 1€ Hinh thire Thaoi gian
(Evaluation type) (Ratio) (Format) (Duration)
Thao luén (ThL)/Thuc hanh tai 16p (TH) 5%
(Tutorial)
Thi nghiém
(Labs/Practices)
Bai tap 16n (BTL)/Dd an (DA) 20%
(Projects)
Kiém tra 25% | Trac nghiém 50 phit (minutes)
(Midterm Exam) (Multiple choice (MCQ))
Thi 50% | Tréc nghiém va tu luan 100 phat (minutes)
(Final Exam) (MCQ & Constructed response)
Téng cong 100%
(Total)
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1.2. Piéu Kién tién quyét (Prerequisites)
HT: Recommended, TQ: Prereq, SH: Coreq

1.3. Hoc phin thudc khoi kién thirc (Knowledge block)

o Kién thirc gido duc dai cwong (General education)
o Kién thirc gido duc chuyén nghiép (Professional education)
o Kién thirc co s& nganh (Foundation) o Kién thirc nganh (Major)
o Kién thirc chuyén nganh (Specialty) o Kién thirc T6t nghiép (Graduation)

1.4. Pon vi phu trach (Khoa/B) mén) (Unit in-charge)

B6 mén / Khoa phu trach (Department) | Toan tmg Dung - Khoa Khoa Hoc Ung Dung
(Faculty of Applied Science)

Van phong (Office) 104 B1, 268 Ly Thuong Kiét, quan 10, tp HCM
bién thoai (Phone number) 0909992149

Giang vién phu trach (Lecturer in-|Pang Van Vinh

charge)

E-mail dangvvinh@hcmut.edu.vn

2. M ta hoc phan (Course description)

Néi, dung ctia moén bai sb tuyén tinh: khong gian vécto, ma tran, dinh thtc, giéj hé phugmg trinh tuyén tinh; khong gian Euclid, anh xa
tuyén tinh, tri riéng vécto riéng, chéo hoa, dang toan phuong, dua toan phuong veé chinh tac.

Chuong trinh soan c6 tinh dén d6i twong chu yéu la cac ky su tuong lai nén cha y vao cac cong thirc ing dung va khong ddt ndng céc vén
dé ly thuyet toan hoc. Vi thoi gian 1én 16p ¢6 han nén sinh vién can nhiéu thoi gian tim hiéu thém chuén bi bai & nha.

Phéan Bai T4p Lén, sinh vién s& dugc cung cp dé tai ciing nhu yéu cau cu thé theo timg nim hoc.

Contents of the course: vector spaces, matrices, determinants, systems of linear equations, Euclidean spaces, linear transformations,
eigenvalues, eigenvectors, diagonalization, and quadratic forms.

- Since the program is designed for future engineers, it focuses on practical problems, not mathematical theoretical problems.
The time in class is limited, so students should spend more time studying beyond the scope of their class.

3. Gido trinh va tai liéu hoc tap (Course materials)
[1]Pang Vin Vinh. Gido trinh Pai sb tuyén tinh, NXB Dai hoc Quéc gia TP HCM, 2020.
[2] Nguyén Tién Diing. Pai sb tuyén tinh. Ly thuyét va tng dung, NXB Pai hoc Quéc gia TP HCM, 2018.
[3]Strang G. Linear algebra and its applications, 4th edition, Thomson Brook/Cole, 2006.
[4] Steven Leon. Linear Algebra with Applications, 7th Edition, Pearson Prentice Hall, 2006
[5] David C. Lay, Linear Algebra and its applications, Addison - Wesley Publishing Company, New York, 1993.

[6] Howard Anton, Chris Rorrer. Elementary Linear Algebra, application version, 10th edition, John Willey & Sons, 2010.

[1]Dang Van Vinh. Textbook of Linear algebra, VNU HCM, 2020.
[2] Nguyen Tien Dung. Linear algebra. Theory and applications, VNU HCM, 2018.

[3]Strang G. Linear algebra and its applications, 4th edition, Thomson Brook/Cole, 2006.
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[4] Steven Leon. Linear Algebra with Applications, 7th Edition, Pearson Prentice Hall, 2006
[5] David C. Lay, Linear Algebra and its applications, Addison - Wesley Publishing Company, New York, 1993.

[6] Howard Anton, Chris Rorrer. Elementary Linear Algebra, application version, 10th edition, John Willey & Sons, 2010.

4. Muc tiéu va két qua hoc tdp mong doi (Goals and Learning outcomes)

4.1. Muc tiéu ciia hoc phén (Course goals)

Cung cip cho hoc vién nhimg kién thirc co ban vé& Dai sb tuyén tinh va cach van dung nhitng kién thirc hoc dugc trong cac bai toan trong
k¥ thuat.bac bié¢t quan tdm dén nhiing ung dung cia dai so tuyen tinh trong viéc gidi quyét mot bai toan thuc te

Providing the basic knowledge of linear algebra and applying the knowledge learned in the technical problems. Particularly, interested in
the applications of linear algebra in solving practical problems

4.2. Chuén diu ra hoc phén (Course learning outcomes)

L.O.1 - Trinh bay lai dugc nhiing kién thiic co ban ctia dai s6 tuyén tinh.
(Reciting basic definitions and results of linear algebra)
L.O.1.1 - C6 kha nang phat biéu duge cac dinh nghia, dinh ly, cong thirc mét cach chinh xac.
(Be able to state definitions, theorems, formulas accurately.)
L.0.1.2 - C6 kha ndng nhén dang duoc cac bai toan ndm & khéi kién thire nao.
(Be able to identify which blocks of knowledge the problems are located in.)
L.0.2 - C6 kha ning phén tich, Iya chon phwong phéap cu thé dé giai quyét mot bai toan cy thé.
(Analysing and choosing suitable tools to solve problems.)
L.0.2.1 - Vi nhiing bai toan don gian, ¢6 thé chon dugc cong cu thich hop dé giai quyét.
(With simple problems, it is possible to choose the appropriate tool to solve.)
L.0.2.2 - Vi nhitng bai toan phtc tap, c¢6 thé phén tich dwoc cac vn dé lién quan dén yéu cau
(With complex problems, it is possible to analyze problems related to requirements)
L.0.3 - Ap dung duoc 1y thuyét vao cac bai toan cu thé trong doi séng va khoa hoc ky thuat.
(Applying theoretical methods/techniques into real life.)
L.0.3.1 - Xay dung dugc mo hinh toan hoc cho mot bai toan thyc té.
( Set up a mathematical model for a real problem.)
L.0.3.2 - Chon loc phwong phap thich hop dé xir Iy mé hinh trén.
(Select the appropriate method to process the above model.)
L.0.4 - C6 kha ning sir dung phin mém tmg dung dé xtr li nhitng bai toan hinh thirc va nhiing bai toan trong ki thuét
(Be able to use sofiware to solve mathematical problems)
L.0.5 - C6 kha nang tim kiém va hoc hoi kién thirc méi bén ngoai 16p hoc. Co6 trinh d6 ngoai ngit doc dugc nhiéu tai liéu mén hoc va
tim kiém thong tin mén hoc trén Internet
( Gaining knowledge from resources outside the classroom. Should be able to read and understand documents from the internet
in foreign languages)
L.0.6 - C6 kha nang lam viéc nhu 1a thanh vién ctia nhdm mot cach hiéu qua

( Working effectively as a member of a studying group)

5. Phwong thirc giang day va hoc tap (Teaching and assessment methods)

5.1. Phwong thirc giang day (Teaching methods)

STT Phwong thirc gidng day
(No.) (Teaching methods)

1 Phuong phap hoc tép qua thyc hanh
(Practise-based learning )
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STT Phuwong thire gidng day
(No.) (Teaching methods)
2 Phuong phap hoc tap tich hop
(Blended learning)
5.2. Phwong phap gidng day (Teaching activities)
Loai hoat | Tén loai hoat
dong dong Noi dung

(Assessment | (Compoments (Content)

methods) activities)
GPJ-Project | A.O.1 - Bai | Bai tap 16n (Project)
nhom tap 16n
(Group (Project)
project)
TES-Kiém | A.0.2 - Kiém | Kiém tra giita ky (Midterm Test)
tra gilra ky |tra gitta ky
(Midterm (Midterm
exam ) Test)
EXM-Thi | A.0.3 - Kiém | Kiém tra cudi ky (hinh thirc trac nghiém va/hodic ty luan). Néu diém thi cudi ky nho hon hofc bang 2 (va
cuoi ky [tra cudi ky | nho hon diém tong két tinh tir cac diém thanh phan) thi lay diém thi cudi ky lam dieém tong két. (Final
(Final exam | (Final examination (Multiple choice questions and/or essay questions). If the final exam score is less than
) examination) | orequal to 2 (and less than the total grade) then the final exam score will be the total grade.)
AIC-Hoat | A.0.4 - Kiém | Kiém tra nhanh tai 16p (Quiz)
dong trong | tra nhanh tai

16p 16p (Quiz)
(Acitvity in
class)

5.3. Hinh thirc danh gia (4ssessment methods)

Chuén dau ra chi tiét
(Learning outcome)

Hoat dong danh gia
(Evaluation activities)

L.O.1.1-C6 kha nang phat biéu duge cac dinh nghia, dinh ly, cong
thitc mét cach chinh xac. (Be able to state definitions, theorems,

formulas accurately.)

A.O.1-Bai tap 16n (Project)

A.0.2-Kiém tra giira ky (Midterm Test)
A.0.3-Kiém tra cudi ky (Final examination)
A.0.4-Kiém tra nhanh tai 16p (Quiz)

L.0.1.2-C6 kha nang nhan dang dugc cac bai toan nam & khéi kién
thitc nao. (Be able to identify which blocks of knowledge the
problems are located in.)

A.O.1-Bai tap 16n (Project)

A.0.2-Kiém tra giita ky (Midterm Test)
A.O.S-Kiém tra cubdi ky (Final examination)
A.0.4-Kiém tra nhanh tai 16p (Quiz)

L.O.2.1-Vériwnhfmg bé.i, toan don gian, co thé chon duoc cong cu
thich hop dé giai quyét. (With simple problems, it is possible to
choose the appropriate tool to solve.)

A.0.1-Bai tap 16n (Project)

A.0.2-Kiém tra gitra ky (Midterm Test)
A.0.3-Kiém tra cubi ky (Final examination)
A.0.4-Kiém tra nhanh tai 16p (Quiz)

L.0.2.2-V¢i nhimng bai toan phtre tap, c6 thé phan tich dwoc cac
van dé lién quan dén yéu ciu (With complex problems, it is
possible to analyze problems related to requirements)

A.O.1-Bai tép lon (Project)
A.0.3-Kiém tra cudi ky (Final examination)
A.0.4-Kiém tra nhanh tai 16p (Quiz)

L.0.3.1-Xay dung dugc mo hinh toan hoc cho mét bai toan thuc
te. ( Set up a mathematical model for a real problem.)

A.O.1-Bai tap 16n (Project)

A.0.2- Klem tra glu’a ky (Midterm Test)
A.0.3-Kiém tra cudi ky (Final examination)
A.0.4-Kiém tra nhanh tai 16p (Quiz)

L.0.3.2-Chon loc phuong phép thich hgp dé xtr Iy mé hinh trén.
(Select the appropriate method to process the above model.)

A.O.1-Bai tép l6n (Project)
A.0.2-Kiém tra gitta ky (Midterm Test)
A.0.3-Kiém tra cuoi ky (Final examination)

L.0.4-C6 kha ning sir dung phan mém tng dung dé xtr li nhimng
bai toan hinh thitc va nhitng bai toan trong ki thuat (Be able to use
software to solve mathematical problems)

A.O.1-Bai tép l6n (Project)
A.0.4-Kiém tra nhanh tai 16p (Quiz)
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Chuin du ra chi tiét Hoat dfng danh gia
(Learning outcome) (Evaluation activities)

L.0.5- C6 kha ning tim kiém va hoc hoi kién thirc méi bén ngoai | A.O.1-Bai tap 16n (Project)

16p hoc. Co trinh d§ ngoai ngit doc dugc nhiéu tai liéu mén hoc va | A.0.4-Kiém tra nhanh tai 16p (Quiz)
tim kiém thong tin mén hoc trén Internet ( Gaining knowledge
from resources outside the classroom. Should be able to read and
understand documents from the internet in foreign languages)

L.0.6- C6 kha néng lam viéc nhu la thanh vién cia nhom mot cach | A.O.1-Bai tap 16n (Project)
hiéu qua ( Working effectively as a member of a studying group) A.0.4-Kiém tra nhanh tai 16p (Quiz)

5.4. Hwomg dén cach hoc (Study guidelines)

St dyng sach gido khoa nhu yéu cau. Luu y cac sach gido khoa dung cho cac truorng khéi Téng hop, Su pham s& khong thét su thich hop.
Yéu cau khac: Thuong xuyén tham khéo vao trang web Bo mon dé cap nhat bai giang ly thuyet va bai tdp mau. Phén mém tinh toan hinh
thirc Matlab dugc khuyen khich st dyng. Tham dy gi¢ giang trén 16p + lam bai tap: Bit budc. Néu vang mit qua phan nira s6 budi bai tap
trong hoc ky (qua 7 budi/hoc ky): Gido vién gid bai tap co quyén dé nghi cim thi.

Using textbooks as a requirement. Note that textbooks for the University of Sciences and Pedagogy may not be suitable. Another
requirement. often access to the website of the department to update the lectures and exercises. Attending the course in class and doing
exercises is required. Students who are absent for more than half of total class hours (more than 7 sessions/semester) could be banned
from taking exams.

6. N9i dung chi tiét ciia hoc phin (Course content)
L.O. Chuén diu ra chi tiét (Detailed learning outcomes)
A. Hoat dong danh gia (Assessment activity)
Lec. Hoat dong day Giang vién (Lecturer)
Stu. Hoat dong hoc Sinh vién (Student)

(slz:s?;n ) Noi dung (Content) Hoat dong day v hoc (Lecturing)
1 *Gi6i thiéu mon hoc. ¢« LOI11[AO2,A04]
*Chuong 1: Sé phuc o Lec: Gidi thiéu mon hoc, gido trinh, cach thic kiém tra,
1.1 Dang dai sb phan nhom bai tap 16n. - On tap lai kién thire vé sé phirc
1.2 Dang luong giac da hoc ¢ phd thong, bo sung thém céc kién thirc méi vé sb
1.3 Ly thira phirc & dang cyuc va dang dai sb. Phat biéu dinh 1y co ban
1.4 Khai can cua dai sb vé nghiém cua da thirc
1.5 Pinh 1y co ban ciia dai s6 (- Introduce the subject, textbooks, exams. -Recall basic
knowledge of complex numbers - Define trigonometric
(*Introduction. form and exponential form of complex number. - Define a
*Chapter 1: complex numbers power and nth root of a complex number - State the
1.1 Algebraic form fundamental theorem of algebra about zeros of
1.2 Trigonometric form polynomials )
1.3 Power o Stu: Lam cac vi du do gidng vién dua ra - Thuc hanh céc
1.4 n th root dang bai toan co ban: tim dang luong giac, dang mil. -
1.5 Fundamental theorem of algebra ) Thue hanh phép toan nang 1én lity thira va khai cin cua sb
phttc -Thyc hanh tim nghiém cua phuong trinh béc cao,
phan tich da thirc ra thira s6
(- Practise with basic problems: finding algebraic form,
trigonometric form, exponential form - Pratise with
problems of finding power and nth root of a complex
number - Pratise with exercises of finding roots of
equation, finding zeros of polynomials and factoring a
polynomial)
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Bubi
(Session)

Noi dung (Content)

Hoat dong day va hoc (Lecturing)

2

Chuong 2: Ma trén, dinh thirc va hé phuong trinh tuyén tinh
2.1 Pinh nghia ma tran

2.2 Céc phép toan

2.3 Cac phép bién ddi so cap va hé phuong trinh tuyén tinh
2.4 Pinh thurc

(Chapter2: Matrix, determinant and system of linear
equations

2.1 Definition of a matrix

2.2 Matrix operations

2.3 Elementary operations and system of linear equations
2.4 Determinant )

¢« LO21[AO2,A04,A0.1]

o Lec: - Néu céc dinh nghia co ban vé ma tran, hé phuong
trinh tuyén tinh, dinh thirc. - Dinh  nghia cac phep toan cua
ma tran - Dinh nghia cc phép bién ddi so cap - Trinh bay
phuong phap khir Gauss - Néu thuat toan dua ma tran vé
dang bac thang
(- Define matrices, systems of linear equations,
determinants - Define matrix operations - Give the
definition of elementary operations - Introduce the
Gaussian elimination method - Give an algorithm of
reducing a matrix to its echelon form - Establish a method
for computing determinants using elementary operations )

o Stu: - Thyc hanh cac phép toan cua ma tran. - Thuc hanh
v6i céc phép | bién d6i so cép. - Giai hé phuong trinh béng
bién dbi so cap - Tinh dinh thirc bang bién ddi so cip
(- Practise with matrix operations -Practise with
elementary operations and reducing a matrix to an
echelon form - Solve a system of linear equations using
elementary operations - Compute the determinant using
elementary operations)

Chuong 2: (tiép theo)
2.5 Hang cuia ma trn
2.6. Ma tran nghich dao

(Chapter2 (cont.):
2.5 Rank of a matrix
2.6. Invertible matrix)

e LO31[AO.1,A02,A.04]

o Lec: - Dinh nghia hang va ma trn nghich dao. - Néu
phuong phap tim hang bang bién dbi so cap - Néu phuong
phap tim ma tran nghich déo bang bién déi so cip
(- Define rank of matrices and an invertible matrices -
Introduce a method for finding the rank of matrices using
elementary operations - Establish a method for finding the
inverse of a matrix using elementary operations.)

o Stu: - Tinh hang ctia ma tran bang blen d6i so cap - Tim
ma trin nghich dao biang bién dbi so cip
(- Practise with computing the rank of a matrix using
elementary operations - Practise with a method of finding
the inverse of a square matrix using elementary
operations.)

2.7 Ung dung clia ma trin
(2.7 Matrix applications)

¢« LO32[A0.1,A02,A.03]

o Lec: - Trinh bay ung dung ctia m6 hinh Leslei - Trinh bay
tng dung ctia m6 hinh Markov - Trinh bay tng dung cta
mo hinh Input - Output Leontief
(- Introduce applications of Leslei models - Introduce
applications of Markov models - Introduce applications of
Leontief input — output models)

o Stu: - Thuc hanh cic Gng dung cua ma trén: mo hinh
Leslei, md hinh Markov, mé hinh Input - Output Leontief
- Ap dung cac phép todn ma tran dé gidi cac bai ton lién
quan - Sinh hoat nhom dé tim hiéu yéu cau cua cac bai tip
16n
(- Practise with different models: Leslei matrix model,
Markov model, Leontief input - output model -Apply
matrix operations for solving related problems - Group
working for the project.)

¢« LO3.1[AO.1,A03,A.0.2]

o Lec: Gi6i thiéu va thiét 1ap bai toan cho ba mo hinh:
mo hinh Markov, mé hinh Leslei, m6 hinh Input output
(Introduce and create three models: Markov's model,
Leslei Model, Input output model)

o Stu: Thiét 1ap dugc cac mohinh: mo hinh Markov, md
hinh Leslei, mé hinh Input output cho bai toan cu thé
(Create there models: Markov's model, Leslei Model,
Input output model for a concrete problem)
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(S]:;ls(;;n ) Noi dung (Content) Hoat dong day va hoc (Lecturing)
5 Chuong 3: Khong gian vécto e LOI11[AO.1,A02,A.04]
3.1. binh nghia khong gian vécto. o Lec: -Dinh nghia khong gian vécto - Néu cac khai niém co
3.2. Poc lap tuyén tinh, phu thudc tuyén tinh, to hop tuyén ban cta khong gian vécto: doc lap tuyén tinh, phu thudc
tinh. tuyén tinh va hang cta ho vécto
3.3. Hang cta ho vécto. (-Give the definition of vector spaces - Give basic
concepts of vector spaces: linearly independent sets,
(Chapter3: Vector space linearly dependent sets, linear combinations and rank of
3.1. Definition of a vector space. sets of vectors. )
3.2. Linearly dependent, linearly independent sets, linear o Stu: - Gidi céc bai toan trong khong gian R”n - Thuc hanh
combination tim hang cua ho véc to - Ap dung hang cua ho véc to dé
3.3. Rank of a set of vectors.) giai cac bai toan vé& doc 1ap tuyén tinh, phy thudc tuyén
tinh, t6 hop tuyén tinh.
(- Practice with problems in the vector space R™n. -
Practice with problems of finding the rank of a set of
vectors - Using the rank of a set of vectors for solving
problems about independent set, linearly dependent set
and linear combination.)
6 3.4.Tap sinh, co s, s6 chidu cia khong gian vécto e LO.12[A.0.1,A.02,A.04]

3.5. Toa d¢ cua vecto. Ma trn chuyén co s0.

3.6. Khong gian con. Tong va giao cua hai khong gian con.
(3.4.Spanning set, basis, dimension of a vector space

3.5. Coordinates of a vector. Change of basis marix

3.6. Subspace. Sum and intersection of two subspaces. Direct
sum of two subspaces.)

o Lec: - Néu cic khai niém co ban: tap sinh, co sg, s6 chiéu
- Dinh nghia toa d6 vécto, ma trdn chuyén co s¢ - Dinh
nghia khéng gian con, tong va giao ciia hai khéng gian
con
(-Give definitions of spanning sets, bases, and dimension -
Define coordinates of vectors with respect to a basis,
define a change of basis matrix from the basis E to the
basis F - Define subspaces, sum and intersection of two
subspaces)

o Stu: Ap dung hang cua ho véc to dé giai cac bai toan vé

tap sinh, co s, s6 chiéu - Thuc hanh tim toa do cua vee
to, tim ma tran chuyen ¢o s6. - Thuc hanh tim co s6, sb
chiéu cuia khong gian con, cta tong va giao hai khong gian
con.
(- Using rank of a set of vectors for solving problems
about spanning set, basis and dimension of a vector space
- Practice with problems of finding coordinates of a
vector, finding a change of basis matrices. - Practice with
problems of finding one basis and the dimension of a
subspace, sum and intersection of two subspaces)
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Chuong 5: Anh xa tuyén tinh
5.1. Pinh nghia )
5.2. Nhan va anh cla 4nh xa tuyén tinh.

(4.5 Applications of inner product

spaces

Chapter 5:Linear mapping

5.1. Definition

5.2. Kernel and image of a linear mapping)

(S]z;ls(;;n ) Noi dung (Content) Hoat dong day va hoc (Lecturing)
7 Chuong 4: Khong gian Euclide e LO21[AO.1,A03,A.04]

4.1. Tich v6 hudng o Lec: - Pinh nghia tich vd6 huéng va cac khai niém lién

4.2. Khong gian bu vuong goc quan - Dinh nghia khong gian bu vuoéng goc - Trinh bay

4.3. Qua trinh tryc giao hod Gram-Schmidt qua trinh tryc giao héa Gram - Schmidt - Pinh nghia hinh

4.4. Hinh chiéu vudng goc, khoang cach chiéu vudng gbc, khoang cach - Néu phuong phap tim

(Chapter4. Euclidean space. hinh chiéu vuéng géc, khoang cich

4.1 Inner product and related definitions (-Give a definition of inner products and related

4.2 Orthogonal complement of a subspace properties - Give a definition of orthogonal complement of

4.3 Gram Schmidt process subspaces - Introduce the Gram- Schmidt process. -

4.4 Orthogonal projection and distance Define orthogonal projections of vectors onto subspaces

) and distances of vectors to subspaces. - Establish a
method for finding orthogonal projections and distances. )

o Stu: - Thyc hanh tinh cac khai niém co ban cua khong
gian Euclide: d¢ dai véc to, khodng cach gitra hai véc to,
goc. - Thuc hanh tim co sd, s6 chiéu cua khong gian bu
vudng goc -Thuc hanh tim hinh chiéu vuéng goc, khoang
cach tir vécto dén khong gian con
(- Practice with basic notations of Euclidean space:
magnitude, distance between two vectors, angle between
two vectors. - Practice with problems of finding one basis
and a dimension of orthogonal complement of a subspace.
- Find an orthogonal projection of a vector onto a
subspace and compute the distance from a vector to a
subspace.)
8 4.5 Ung dung cta khong gian Euclide ¢« LOILI[AO.1,A03,A.04]

o Lec: Néu phuwong phap binh phuong cuc tiéu va cac tmg
dung Pinh nghia anh xa tuyén tinh va vi du. Néu hai
phuong phép xac dinh anh xa tuyén tinh: cho biét quy tic
f(x) va cho biét anh ciia mot tap sinh cua V Dinh nghia
nhan va anh ciia nh xa tuyén tinh
(Introduce a least square problem and its applications
Define a linear mapping, linear transformation Give two
methods for determining a linear mapping: give a rule f{(x)
and given image of a spanning set for V Define kernel and
image of a linear mapping)

o Stu: Giai cac bai toan vé phuong phap binh phuong cic
tiéu va cac ng dung Tim anh cua vécto khi biét f(x) Tim
anh cua vécto khi anh xa tuyén tinh duoc xac dinh bdi anh
cua mdt tdp sinh cua V Tim co s& va tinh s6 chiéu cua
nhéan va ciia anh ctia anh xa tuyén tinh
(Solve a least square problems and its applications
Determine an image of a vector where f(x) is given
Determine an image of a vector where image of a
spanning set of 'V is given Find basis and dimension of the
kernel and the image of the linear mapping)

268 Ly Thuong Kiét, Phuong 14, Quan 10, TPHCM
Dién thoai: 028 3864 7256
www.hcmut.edu.vn

268 Ly Thuong Kiet St., Ward 14, Dist. 10, Ho Chi Minh City, Vietnam
Phone: 028 3864 7256
www.hcmut.edu.vn

8/10




13:50, 09/08/2022

HO CHI MINH CITY UNIVERSITY OF TECHNOLOGY

‘PH’ TRUONG DAI HQC BACH KHOA - PHQG-HCM

DCMH.MT1007_Linear Algebra

DCMH.MT1007.12.1

Bubi
(Session)

Noi dung (Content)

Hoat dong day va hoc (Lecturing)

9

5.3. Ma trén cua anh xa tuyén tinh. Ma tran dong dang
(5.3. Matrix representation of linear mapping. Matrix
similarity)

e LO22[A0O.1,A03,A.04]

o

Lec: - Dinh nghia ma trdn clia anh xa tuyén tinh. - Néu
biéu dién ma tran ciia 4nh xa tuyén tinh. - Trinh bay
phuong phap sir dung ma tran dé tim anh ciia vécto
(-Define a matrix of a linear mapping - Introduce a matrix
representation of a linear mapping - Introduce a method
for finding an image of a vector using matrix
representation.)

Stu: - Thyc hanh tim ma tran cua anh xa tuyén tinh - Ap
dung ma tran dé tim anh ctia mot vécto - Phan cong cong
viéc ctia cac thanh vién trong nhom dé giai quyét bai tap
16n

(- Solve problems of finding matrix of a linear mapping -
Use a matrix of a linear mapping for computing an image
of a vector. Group working for the project.)

10

Chuong 6: Tri riéng, vécto riéng.
6.1.Tri riéng, vécto riéng clia ma trén.
6.2.Chéo hoa ma tran

(Chapter 6: Eigenvalues, Eigenvectors
6.1.Eigenvalues, eigenvectors.

6.2. Diagonalization)

e LO21[AO.1,A03,A04]

o

Lec: - Dinh nghia tri riéng, véc to riéng cua ma tran
vuong. - Néu phuong phép tim tri riéng, véc to riéng. -
DPinh nghia boi dai s6, boi hinh hoc, khong gian con riéng
- Trinh bay phuong phap chéo héa ma tran vuong

(- Give definitions of eigenvalues and eigenvectors of
square matrices - Introduce a method for computing
eigenvalues and eigenvectors. - Give definitions of
algebraic  multiplicities,  geometric — multiplicities,
eigenspaces - Introduce a method for diagonalization of
square matrices)

Stu: - Thyc hanh tim tri riéng, vécto riéng cliia ma tran
vudng - Thyc hanh chéo hoa ma tran vuong

(- Practice with problems of finding eigenvalues and
eigenvectors of a square matrix -Diagonalize a square
matrix if possible.)

11

6.3. Chéo hoa ma tran ddi xtg boi ma tran tryc giao.

(6.3. Diagonalization of a symmetric matrix)

e LO.I12[A.0.1,A.03]

o

Lec: -Dinh nghia ma tran dbi xing, ma trén tryc giao -
Néu phwongphap chéo hoéa ma tran dbi ximg bsi ma tran
truc giao

(- Define symmetric matrices and orthogonal matrices -
Introduce a method for diagonalization of square
matrices. - Orthogonal diagonalize symmetric matrices)
Stu: - Thuc hanh chéo héa ma tran d6i xtng bdi ma tran
truc giao

(-Orthogonally diagonalize a symmetric matrix)

12

Chuong 7: Dang toan phuong.

7.1.Dinh nghia dang toan phuong.

7.2. Pua dang toan phuong vé dang chinh tic

7.3. Phan loai dang toan phuong.

(Chapter 7: Quadratic form

7.1.Definition of quadratic forms, canonical form.
7.2. Reduce a quadratic form to a canonical form
7.3. Classification of quadratic forms)

¢ LO.12[A.03,A.04]

o

o

Lec: Dinh nghia dang toan phuong, dang chinh tic Néu
hai phwong phép dua toan phwong vé chinh tic Phan loai
dang toan phuong

(Define quadratic form and canonical form Give two
methods for reducing a quadratic form to a canonical
Jorm Classify 5 kinds of quadratic forms )

Stu: Pua dang toan phuong vé dang chinh tic bing hai
phuong phap Phan loai dang toan phuong biang cach dwa
vé chinh tic Phan loai dang toan phuong dung tiéu chuan
sylvester

(Reduce a quadratic form to a canonical form using two
methods: orthogonal diagonalization and a Lagrange's
method Classify quadratic forms)
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(Applications of eigenvalues and eigenvectors)

Budi < < X .
(Session) Noi dung (Content) Hoat dong day va hoc (Lecturing)
13 Ung dung cua tri riéng va vécto riéng e LOI1I1[AO.1,A.04]

o Lec: - Trinh bay tng dung cua tri riéng, véc to riéng: Mo

hinh Markov, m6 hinh Leslei, phan tich SVD, mg dung
trong hé phuong trinh vi phan tuyén tinh cap 1

(Introduce applications of eigenvalues and eigenvectors:
Markov’s chain, Leslei’ model, SVD decomposition,
applications in systems of linear differential equations of
the first order)

Stu: Ap dung tri riéng, vécto riéng vao cic bai toan thuc
té: m6 hinh Markov, mé hinh Leslei, h¢ phuong trinh vi
phan tuyén tinh cip 1

(Study applications of eigenvalues and eigenvectors:
Markovs chain, Leslei’s model and applications in
systems of linear differential equations of the first order)

14 | On tap thi cudi ky
(Revision for Final examination)

LO.12[A03,A.04] i i )
o Lec: On tap toan by cac chuong d€ chuan bi thi cudi ky

o Stu: On tap toan bd cac chuong dé chuan bj thi cudi ky

ngoai trir chuong 1
(Revision all chapters of the course except a chapter 1)

ngoai trir chuong 1
(Revision all chapters of the course except a chapter 1)

15 Béo céo bai tap 16n
(Project's report)

LO6[A.0.1,A.04]
o Lec: Hoi bai tap 1on

o Stu: Bao céo bai tap 16n

LO4[A.0.1,A.04]

LOS[AO.1,A.04]

( Project's report)
( Present the project)

o Lec: Hoi bai tap 1on
(Project's report)

o Stu: bao cao bai tép lon
(Project's report)

o Lec: Héi bai tép lon
( Project's report)

o Stu: Bao céo Bai tap 16n
( Present the project)

7. Yéu ciu khac vé hoc phan (Other course requirements and expectations)

8. Bién soan va cip nhat dé cwong (Editing information)

- Pé cuong dugc bién soan vao niam hoc hoc ky (Syllabus edited in year-semester): 20221

- Bé cuong dugc chinh sta lan thi (Editing version): DCMH.MT1007.12.1

- Noi dung dugc chinh stra, cép nhat, thay ddi ¢ 1an gén nhit (The latest editing content): -- --
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