MI 1141E Algebra

Version: 2023.1.0
Muc tiéu: Cung cép cho sinh vién nhing kién thirc co ban vé Dai sb. Trén co s& d6, sinh vién
c6 the hoc tiép cac hoc phan sau vé€ Toan ciing nhu cac mon hoc ky thuét khac, gop phéan tao
nén nén tang Toan hoc co ban cho k¥ su cac nganh cong nghé va kinh te.
Obijective: This course provides the basics knowledge about Algebra. Students can understand
the basics of computing technology and continue to study further.
Néi dung: Logic hinh thire, tp hop, anh xa, sé phirc, ma tran va dinh thirc, hé phuong trinh
tuyén tinh. Khdng gian vecto, &nh xa tuyén tinh, khéng gian Euclid, dang toan phuong, duong
va mat bac hai.
Contents: Symbolic logic, sets, maps, field of complex numbers, matrix, determinant, system
of linear equations. Vector spaces, linear maps, Euclidean spaces and quadratic forms,
quadratic curves and quadric surfaces.

1. THONG TIN CHUNG (COURSE INFORMATION)

Tén hoc phan (Course Title): Pai s6 (Algebra)
Pon vi phu trach/ Vién Toan Umg dung va Tin hoc
School (School of Applied Mathematics and Informatics)
Mai s6 hoc phan (Course ID) MI1141E
Khoi lwong 4(3-2-0-6)
(Course Units) - Ly thuyét (Lecture): 45 tiét (45 hours)
- Bai tap/BTL (Seminar): 30 tiét (30 hours)
Hoc phén tién quyét/ Khong/No

Prerequisite

Hoc phén hoc trudc/ Khéng/No
Co-Requisite

Hoc phén song hanh/ Khong/No
Parallel course

2. MO TA HQC PHAN (COURSE DESCRIPTION)
Symbolic logic, sets, mappings, field of complex numbers, matrix, determinant, system of
linear equations. Vector spaces, linear mappings, quadratic form, Euclidean spaces,
quadratic curves and quadric surfaces.

3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN (OBJECTIVE AND
EXPECTED OUTCOMES)

Muc M6 ta muc tiéu/Chuin diu ra cia hoc phin CDR dugc phan
tieu/CPR Description b6 cho HP/ Mirc
Objective do (I/T/U)

s and Proportional
expected Outcomes
outcomes (/T/IU)

[1] [2] [3]




M1

Students understand and can present concepts of linear
algebra which, from a modern point of view, are most
important in connection with practical problems.

M1.1 | Students understand and can present concepts of matrices | I/T
and linear systems of equations, linear transformations and
eigenvalue problems, as they arise, for instance, from
electrical networks, frameworks in mechanics, processes in
statistics, systems of differential equations and so on.

M1.2 | Students are capable to think mathematically and T/U
recognize the need for applying mathematical methods to
engineering problems.

M2

Positive working attitude and skills

M2.1 | Ability to analyze and solve problems independently T/U

M2.2 | Ability to use algebra solving simple realistic problems | I/T/U
through obsevation.

M2.3 | Critical thinking, collaboration and teamwork. /T

4.

TAI LIEU HQC TAP/ COURSE MATERIALS

Giao trinh (Textbook)

[1] Nguyen Thieu Huy, Lecture on Algebra, weblink:https://sami.hust.edu.vn/hoc-
tap/wp-content/uploads/lecture_on_algebra-2.pdf.

Sach tham khdo (Reference)

[1] S. Axler, Linear Algebra Done Right, (2ed, Springer,1997)

[2] EH. Connell, Elements of abstract and linear algebra, 2001,
http://www.math.miami.edu/_ec/book/

[3] S. Lipschutz, Schaum's Outline of Theory and Problems of Linear Algebra,
(Schaum,1991) McGraw-hill, New York, 1991.

[4] Gilbert Strang, Introduction to Linear Algebra, Wellesley-Cambridge Press, 1998.

5. CACH PANH GIA HQC PHAN (EVALUATION)
. CDR dugc
Diém thanh Phuong phap dénh gi4 cu thé Mé ta danhgid | 1o trong
phan (Evaluation method) (Description) (Rated (Proportion)
(Components) outcome P
standards)
[1] [2] [3] [4] [5]
AL Diém AL.1. Thai d6 hoc tap va sy chuyén Attendance 20%
chuyén can can cua sinh vién trén 16p hoc check
(Attendance (Learning attitude)
mark)
A2. Piém kiém | A2.1. Kiém tra dinh ky lan 1 (diém Tric nghiém | M1.1 30%
tra dinh ky (*) | KT, thang diém 15) (Multiple- M1.2 M2.1
(Process (N6i dung: Tir tudn 1 dén hét wdn 5) | choice) M2.2 M2.3
mark) Midterm exam 1 (KT1 points on the
15-point scale)
(Contents: Materials from week 1 to
the end of week 5)



https://sami.hust.edu.vn/hoc-tap/wp-content/uploads/lecture_on_algebra-2.pdf
https://sami.hust.edu.vn/hoc-tap/wp-content/uploads/lecture_on_algebra-2.pdf
http://www.math.miami.edu/_ec/book/

A2.2. Kiém tra dinh ky 1an 2 (diém
KT1, thang diém 15)

(N6i dung: Tir tuan 6 dén hét tuan 10)
Midterm exam 2 (KT2 points on the
15-point scale)

(Contents: Materials from week 6 to
the end of week 10)

A3. Piém cudi
ky (Final exam

mark)

A3.1. Thi cudi ky (Final exam)

Tu luan
(Essay)

M1.1 M1.2
M2.1 M2.2
M2.3

50%

(*) Piém kiém tra dinh ky (PKT: DK) dugc tinh theo cong thire DKTDK = (KT1+KT2)/3 va sé
dwege diéu chinh bang cdch cong diém tich cuc hoc tap co gia tri tur —1 dén +1 theo quy dinh

ciia Vién Todn trng dung va Tin hoc cing Quy ché Dao tao dai hoc hé chinh quy cia PH
Bdch khoa Ha Noi.

The process mark is one third of the sum of the two midterm exams’ marks. The process mark
is adjusted by adding points for the performance of students during the course. These points
vary from -1 to +1 according to the Regulations of Higher Education of Hanoi University of
Science and Technology.

6. KE HOACH GIANG DAY

Hoat dong Bai
Tudn/ CDRx hoc day va hoc/ dz'!rllh
Week Néi dung/Content phan/ | Teachingand | 9id&/
Outcomes learning Evalua
activities tion
[1] [2] 3] [4] [5]
1 Chapter 1: Symbolic Logic, Sets, M1.1 Lecturer: All
mappings (maps) and complex numbers M1.2 - Introduction | A2.1
1.1. Symbolic Logic M2.1 - Teaching A3.1
- Mathematical propositions and M2.3 - Discussion
truth values _Q&A
- L_ogical _operation§: co_njun_ctio_n, Students:
disjunction, negation, implication )
and equivalence - Preparation
- Propositions with quantifiers for the next
lecture
- Do exercises
(classroom and
homework)
2 1.2. Sets and set operations M1.1 Lecturer: All
- Notations, subset, set equality M1.2 - Teaching A2.1
- Operations: Intersection, union, set M2.1 - Discussion A3.1
difference, complement M2.2 -Q&A
1.2. Mappings M2.3 Students:

- Definition and examples
- Properties: injective, surjective,

- Preparation
for the next




bijective mappings
- Image, preimage
- Composition of maps, inverse of

maps
1.4. Field of complex numbers M1.1
- Binary operations M1.2
- Concepts and examples of groups, M2.1
rings, fields M2.2
M2.3
- Canonical and trigonometric forms M1.1
- Operations: Addition, Subtraction, M1.2
Multiplication, Division, Power, M2.1
Root
- Fundamental theorem of algebra Mz.2
(without proof) M2.3
Chapter 2: Matrices, determinants, M1.1
linear systems of equations M1.2
2.1. Basic concepts of matrices M2.1
- Definitions, character M2.2
- Matrix operations: addition, scalar M2.3
multiplication, matrix multiplication
2.2. Determinants
- First, second, third order
determinant, determinant of higher
order
- Properties of determinant,
determinant of matrix product
- Evaluating determinant using
elementary operations
2.3. Rank of a matrix, inverse of a matrix M1.1
- Rank of a matrix, rank of an M1.2
echelon matrix M2.1
- Evaluation rank using elementary M2.2
operations M2.3
- Inverse of a matrix, properties
- Inverse of a matrix using minors,
elementary operations
2.4. Linear systems of equations M1.1
- Concepts, solutions, homogeneous M1.2
and nonhomogeneous systems M2.1
- Cramer systems, existence and M2.2
uniqueness of solution, solution M2.3

formula

- Homogeneous system: n equations,
n unknowns

lecture

- Do exercises
(classroom and
homework)

All
A21
A3.1

All
A21
A3.1

All
A21
A3.1

All
A2.72
A3.1

All
A2.2
A3.1




- Knonecker - Capelli theorem, Gauss
elimination method

Chapter 3: Vector spaces
3.1. Concepts
- Definition and examples

All
A2.2
A3.1

All
A2.2
A3.1

All
A3.1

- Properties
8 3.2. Subspaces M1.1
- Definition, criterion, example: M1.2
solution spaces of homogeneous M2.1
linear systems M2.2
- Subspaces generated by vectors M2.3
9 Nghi giira ky (Mid-term break)
10 | 3.2. Dimension and Coordinate M1.1
- Linear independence, dependence, M1.2
generator, basis, dimension of M2.1
vector spaces M2.2
- Coordinate, M2.3
- Change of basis and coordinate
- Rank of a vector system, finding
rank using coordinates, the
dimension of subspaces generated
by vectors
11 | Chapter 4: Linear mappings and M1.1
transformations M1.2
4.1. Linear mappings M2 1
- Definitions and examples M2.2
- Kerne_l_s, ranges, inje(_:tive, su_rjective M2.3
and bijective properties for linear
maps
12 | 4.2. Matrix of a linear mapping M1.1
- Matrix of a linear mapping M1.2
- Matrix of a linear transformation via M2.1
change of basis M2.2
- Matrix similarity M2.3
13 | 4.3. Eigenvalues and eigenvectors M1.1
- Eigenvalues and eigenvectors of a M1.2
matrix M2.1
- Eigenvalues and eigenvectors of a M2.2
linear transformation M2.3

- Matrix diagonalization

Chapter 5: Bilinear forms, quadratic
forms, Euclidean spaces, quadratic
curves and quadric surfaces

5.1. Bilinear and quadratic forms

All
A3.1

All
A3.1




- Bilinear and symmetric bilinear
forms

All
A3.1

14 - Quadratic forms, positive and M1.1
negative definite quadratic forms, M1.2
- Matrix of bilinear forms and change M2.1
of basis
- Quadratic form in canonical form M2.2
M2.3
- Lagrange method
15 | 5.2. Euclidean spaces M1.1
- Inner product, length of vectors, M1.2
orthogonality, angle between M2.1
vectors, Cauchy Schwarz inequality M2.2
- Euclidean spaces, orthogonal and M2.3
orthonormal basis
- Orthogonal projections
- Gram-Schmidt process
- Orthogonal matrices
- Orthogonal diagonalization
16 | 5.3. Quadratic form reduction M1.1
- Jacobi method M1.2
- Sylvester criterion M2.1
- Orthogonal diagonalization method M2.2
- Sylvester's law of inertia M2.3

5.4. Quadratic curves and quadric surfaces
- Quadratic curves in planes
- Quadratic surfaces in spaces

- Quadratic curves and quadric
surfaces classification

All
A3.1

All
A3.1

7. QUY PINH CUA HQC PHAN/OTHER REGULATIONS

(Cac quy dinh ctia hoc phan néu c6)

8. NGAY PHE DUYET/APPROVAL DATE

School of Applied Mathematics and Informatics




