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1. Thong tin vé& hoc phin (Course information)

1.1. Théng tin tdng quan (General information)

- Tén hoc phin: Phwong phép tinh
Course title: Numerical Methods

- M3 hoc phan (Course ID): MT1009

- 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 va tyr luén 50 phit (minutes)
(Midterm Exam) (MCQ & Constructed response)
Thi 50% | Tréc nghiém va tu luan 100 phat (minutes)
(Final Exam) (MCQ & Constructed response)
Téng cong 100%
(Total)

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

112



13:09, 09/08/2022

HO CHI MINH CITY UNIVERSITY OF TECHNOLOGY

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

DCMH.MT1009_Numerical Methods

DCMH.MT1009.11.1

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 mon / Khoa phu trach (Department)

To4n tng Dung - Khoa Khoa Hoc Ung Dung
(Faculty of Applied Science)

Vian phong (Office)

Vin phong b mén Toan Ung dung, 104B4

bién thoai (Phone number)

0983007062

Giang vién phu trach (Lecturer in-
charge)

DPau Thé Phiét

E-mail

dauthephiet@hcmut.edu.vn

2. M ta hoc phan (Course description)

Nhitng néi dung sau ddy s& dwoc giang day va thao ludn trong mén hoc: - S6 gan dung, sai s, quy tic lam tron sd.

No6i suy va xap xi ham.

Giai gan dting bai toan bién cép 2.

Giai g%“m ding phuong trinh phi tuyf:n.
Gidi gan dung h¢ phwong trinh tuyén tinh.

Tinh g?ln dung dao ham va tich phan x4c dinh. ) ) .
Giai gan ding phuong trinh vi phan thuong( Bai toan Cauchy cap 1, cap 2, hé phuong trinh cap 1).

Ung dung céc phuong phap trén dé giai quyét cac bai toan 1y thuyét va thuc té.

Giai quyét cac van dé dugc d& cap trong mén hoc bang cach sir dung cac phin mém tinh toan.

The following topics will be presented and discussed in this course:

Approximate numbers, errors, the rules of rounding number.

Solving approximately nonlinear equation.

Solving approximately algebraic linear system.

Interpolation and approximation of functions.

Evaluating derivatives and definite integrals.

Numerical methods for solving ordinary differential equation( Cauchy problem).
Boundary problem for differential equation second order.

Application of numerical methods in solving theoretical and applied problems. Solving all discussed problems by using computer

software.

3. Gido trinh va tai liéu hoc tap (Course materials)

Tai liéu hoc tép bao g(k)mﬂ slide bai giang va video s€ dugc cap nhat 1én trang BKEL (http://e-learning.hemut.edu.vn/). Bén canh d6, sinh
vién co theé tu hoc, tim hi€u sau hon thong qua cac tai liéu dudi day:

¢ Sach va gido trinh chinh:

[1] Lé Thai Thanh, Gido trinh Phuwong Phap Tinh, PHQG-HCM, 2017 .

e Tai liéu tham khao:
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[2] Lé Trong Vinh, Giai tich $6, NXB KHKT, 2000.

[3] Burden, R.D and Faires, D., Numerical Analysis, Brooks/Cole Publishing Company.

[4] Steven C.Chapra, Raymond P. Canale., Numerical methods for Engineers, McGraw-Hill Education.

Learning materials including lecture notes and video can be downloaded from e-learning webpage ( http.//e-learning.hcmut.edu.vn/ ).
Besides, students can self-study and find deeper knowledge from the following reference books:

[1] Le Thai Thanh, Numerical Method, Publishing House VNU, 2017 (In Vietnamese).
[2] Le Trong Vinh, Numerical Analysis, Publishing House Science and Technics, 2000 (in Vietnamese).
[3] Burden, R.D and Faires, D., Numerical Analysis, Brooks/Cole Publishing Company.

[4] Steven C.Chapra, Raymond P. Canale., Numerical methods for Engineers, McGraw-Hill Education.

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

4.1. Muc tiéu ciia hoc phén (Course goals)

Mén hoc phuwong phap tinh nhdm cung cip cho sinh vién kién thic co ban Vé cac phuong phép giai gan dung cac mod hinh toan hoc. Déng
thoi trang bi cho sinh vién kha nang nhan biét, ap dung va giai quyet cac Van dé lién quan dén tinh todn $0. Sinh vién dugc phat trién ky
nang thuc hanh va kha ning lam viéc nhém trong viée sir dung cac phan mém lap trinh dé giai quyét cac bai toan thyc té.

The course provides students with basic knowledge about numerical methods for solving mathematical models. Besides, the course equips
the students with the ability to recognize, apply and solve problems involving numerical computation problems. Finally, the students
develop their skills in using a programing language and the ability to work in groups to solve given practical problems.

4.2. Chuin dau ra hoc phin (Course learning outcomes)

L.0.1 - Trinh bay dwoc nhimg khai niém co ban vé& phuong phép tinh, c6 kha ning nhan dién va giai quyét van d& voi cac cong cu lién
quan dén phuong phap tinh.
(Be able to demonstrate basic concepts of numerical methods, be able to address and solve problems by using numerical
methods.)
L.O.1.1 - C6 kha nang phat biéu dugc cac dinh nghia, dinh 1y, cong thirc mét cach chinh xéac.
( Students should be able to state definitions, theorems, formulas precisely.)
L.0.1.2 - C6 kha nang nhan dang duoc cac bai toan nam ¢ khdi kién thirc nio.
(Students should be able to identify the suitable method for a given problem. )
L.0.2 - C6 kha ning phan tich, lwa chon, van dung cac phuong phéap lién quan dén phuong phép tinh trong cac bai toan k¥ thuat cu thé.
(Be able to analyze, choose, apply some numerical methods to solve practical problems in engineering.)
L.0.2.1 - Vi nhiing bai toan don gian, ¢6 thé chon dugc cong cu thich hop dé giai quyét.
( Students should be able to quickly solve basic problems with provided methods.)
L.0.2.2 - Vi nhitng bai toan phirc tap, ¢6 thé phan tich dwoc cac van dé lién quan dén yéu ciu chinh cia bai toan va chon dugc
phwong phap dé xir Iy chung.

(Students should be able to analyse the problem and understand the main objective, then manage to solve the probem.)
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5.1.

5.2.

5.3.

L.0.3 - C6 kha ning lam viéc nhom va kha ning sit dung phin mém may tinh hd tro cac ky thudt tinh toan lién quan dén phwong phap

tinh

(Be able to work as an active member of a team and to use a modelling software to support calculations related to numerical

methods.)

L.0.3.1 - C6 kha nang sir dung phin mém tmg dung dé xir 1y nhitng bai toan hinh thirc va nhimng bai toan trong k¥ thuét.

(Be able to use the softwares to solve mathematical problems.)

L.0.3.2 - C6 kha néang 1am viéc nhu 1a thanh vién cua nhém mdt cach hi¢u qua

(Ability to form and work in a group.)

L.0.4 - C6 kha nang tu cap nhat kién thirc phuong phap tinh

(Be able to self study and enhance new knowledge of numerical methods.)

5. Phwong thire gidng day va hoc tap (Teaching and assessment methods)

Phwong thire giang day (Teaching methods)
STT Phuong thirc giang day
(No.) (Teaching methods)

1 Phuong phap hoc tap tich hop
(Blended learning)

2 Phuong phap hoc tép qua thyc hanh
(Practise-based learning )

Phwong phap gidng day (Teaching activities)

Loai hoat
dong
(Assessment
methods)

Tén loai hoat
dong
(Compoments
activities)

N§i dung
(Content)

TES-Kiém
tra gitta ky
(Midterm
exam )

A.0.1 - Kiém
tra gilta ky
(Midterm
exam)

Thi gifta ky (hinh thirc tric nghiém) (Midterm exam (Multiple choice questions))

EXM-Thi
cuoi ky
(Final exam

)

A.0.2 - Thi
cuoi ky
(Final Exam)

Thi cubi ky (hinh thie tric nghiém va/hodc ty ludn). Néu diém thi cu01 ky nhé hon hodc bang 2 (vanho
hon diém téng két tinh tir cic diém thanh phan) thi ldy diém thi cudi ky lam diém tong két. (Final exam
(Multiple choice questions and/or essay questions). If the final exam score is less than or equal to 2 (and
less than the total grade) then the final exam score will be the total grade.)

IHW-Bai tap
ca nhan vé
nha

A.0.3 - Bai
tap (Exercise)

Sinh vién lam céc bai tip duoc giao vé nha. (Students do given homework.)

(Individual

homework )

GHW-Bai | A.04 - Bai|Lam viéc nhom giai quyét van dé lién quan dén mén hoc. (Team work to solve subject-related
tdp nhom veé | tap 16n | problems.)

nha (Group | (Project)

homework )

Hinh thirc danh gia (Assessment methods)

Chuin dau ra chi tiét
(Learning outcome)

Hoat dong danh gia
(Evaluation activities)

L.0.1.1-C6 kha nang phat biéu dwoc cac dinh nghia, dinh 1y, cong
thic mot cach chinh xac. ( Students should be able to state
definitions, theorems, formulas precisely.)

A.0.1-Kiém tra gitta ky (Midterm exam)
A.0.2-Thi cubdi ky (Final Exam)
A.O.3-Bai tap (Exercise)

A.0.4-Bai tap 16n (Project)

L.0.1.2-C6 kha nang mé td cac phuong phap va thuét toan ly
thuyéet dé giai quyeét cac bai toan gan dung. (4bility to describe

some methods and algorithms to solve approximate problems.)

A.0.2-Thi cubdi ky (Final Exam)
A.O.3-Bai tap (Exercise)
A.0.4-Bai tap 16n (Project)
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Chuin dau ra chi tiét
(Learning outcome)

Hoat dfng danh gia
(Evaluation activities)

L.0.1.2- Co kha nang nhan dang duoc cac bai toan ndm & khéi
kién thirc nao. (Students should be able to identify the suitable
method for a given problem. )

A.0.1-Kiém tra giita ky (Midterm exam)
A.O.2-Thi cubdi ky (Final Exam)
A.0O.3-Bai tap (Exercise)

A.0.4-Bai tap 16n (Project)

L.0.2.1-C6 kha ning ap dung cac thuit toan dé giai quyét mot sb
bai toan don gian. (4bility to solve basic problems with provided
methods. )

A.0.2-Thi cudi ky (Final Exam)
A.0O.3-Bai tap (Exercise)
A.0.4-Bai tap 16n (Project)

L.0.2.1-V6i nhing bai toan don gian, c6 thé chon dugc cong cu
thich hop dé giai quyét. ( Students should be able to quickly solve
basic problems with provided methods.)

A.0.1-Kiém tra giita ky (Midterm exam)
A.0.2-Thi cubdi ky (Final Exam)
A.O.3-Bai tap (Exercise)

A.0O.4-Bai tap 16n (Project)

L.0.2.2-C6 kha nidng phan tich cac bai todn phtrc tap va lwya chon
duge phuong phap dé giai quyét. (4bility to analyze a complex
problem and understand the main objects, then manage to solve
the problem.)

A.O.3-Bai tap (Exercise)
A.0.4-Bai tap 16n (Project)

L.0.2.2- Véi nhing bai toan phirc tap, co thé phén tich dwgc cac
van d lién quan dén yéu cau chinh ctia bai toan va chon dugc
phuong phap dé xu Iy ching. (Students should be able to analyse
the problem and understand the main objective, then manage to
solve the probem.)

A.0.2-Thi cudi ky (Final Exam)
A.0.4-Bai tap 16n (Project)

L.0.3.1-C6 kha ning sir dung phdn mém tinh toan dé xu Iy nhimg
bai toan hinh thirc va nhitng bai todn trong k¥ thuat. (4bility to use
the softwares to solve mathematical problems and practical
problems. )

A.O.3-Bai tap (Exercise)
A.0.4-Bai tap 16n (Project)

L.0.3.1-C6 kha ning sir dung phan mém tmg dung dé xir Iy nhiing
bai toan hinh thirc va nhitng bai toan trong ky thuat. (Be able to use
the softwares to solve mathematical problems.)

A.O.3-Bai tap (Exercise)
A.0.4-Bai tap 16n (Project)

L.0.3.2-C6 kha nang lam viéc nhu 1a thanh vién cia nhom mot
cach hiu qua (4bility to form and work in a group.)

A.O.3-Bai tap (Exercise)
A.0.4-Bai tap 16n (Project)

L.0.4-Co kha nang tu cap nhat kién thirc phuong phép tinh (Be
able to self study and enhance new knowledge of numerical
methods.)

A.O.3-Bai tap (Exercise)
A.0.4-Bai tap 16n (Project)

5.4.

Huwéng din cich hoc (Study guidelines)

e Sinh vién cin xem video va doc bai giang tru6e gio 1én 16p.

e Lam day du cac bai Quiz tryc tuyén trén BK- Elearning (hodc myopenmath.com).
e Tham gia it nhit 70% gid 1én 16p ( dwoc ding dé danh gia chuyén can).

o Students must prepare (view the video and read the lecture notes) before attending the class.

o Attend at least 70% duration in class.

e Do all the online quiz in BK-E-learning (or myopenmath.com).

6. Noi dung chi tiét ciia hoc phan (Course content)
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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)

Budi

(Session) Noi dung (Content) Hoat dong day va hoc (Lecturing)

1 Gi6i thiéu moén hoc. e LOII1[AO03,A0.1,A02,A.04]

Chuong 1: Sai s6 va sb gz‘?ln dang. o Lec: Gidi thi€u cac khai niém mo dﬁu, cua khoa hoc, sai
Lam tron sai sd. Thuét toan va su hoi ty. $6, sai sb tuong d6i va sai s6 ctia ham s6

(Introducing the introductory concepts of the course, ,
(Introduction. error, relative error and approximate the error of a
Chapter 1: Error analysis Round-off Errors. function)

Algorithms and Convergence.) o Stu: - Chudn bj trude khi dén 16p. - Nghe giang va thao
luén trong nhom dé giai cac bai tap dwoc giao theo tién
do. - Lam bai tap.

( - Preparing before the class. - Listening the lecture and
working in groups to solve given exercises. - Do
homework)

2-3 Chuong 2: Phuong trinh phi tuyén. e LO22[A.03,A04]

2.1. Phwong phép lip va sai sb. o Lec: - Huéng dan s dung chuong trinh 13p trinh Matlab

2.2. Phuong phép chia doi. hoac Python. - Chuén bj bai tap 1on

2.3. Phuong phap lap don. (- Providing instructions of programming using Matlab or

2.4. Phuong phap Newton. Python. - Preparing project for students.)

2.5. Mot s6 mé rong ctia phuong phap Newton. o Stu: Lam viéc theo nhém

(Chapter 2: Non linear equations. (Work in Groups.)

2.1 Error Analysis for Iterative Methods. e LO31[A03,A.04]

2.2 Bisection method. o Lec: - Huéng dan sir dung chuong trinh 18p trinh

2.3 Fixed-point iteration. Matlab hoac Python. - Chuan bi bai tap 16n cho sinh

2.4 Newton's method. vién

2.5 Some extensions of Newton's method.) (- Providing instructions of programming using Matlab
or Python. - Preparing the projects for students.)

o Stu: - Nghe giang va hoat déng nhém theo yéu ciu cia
giang vién. - Lam bai tap lon.

(Listening the lecture and working in groups to solve
given exercises. - Doing project.)
¢« LO2.1[AO.1,A02,A03,A.04]

o Lec: - Str dung phuong phép thich hop dé giai mot sé
vi du phuong trinh phi tuyén. - Huéng dan st dung
chwong trinh 1ap trinh Matlab hodc Python. - Chuén bj
bai tap va bai tap v& nha cho sinh vién
(- Apply suitable method to solve some nonlinear
equations. - Providing instructions of programming
using Matlab or Python. - Preparing exercise and
home-works for students.)

o Stu: - Chuén bi bai trudc gid 1én 16p - Nghe giang va
hoat dong nhém theo yéu ciu cua giang vién. - Lam
bai tap vé nha.

(- Preparing before the class. - Listening the lecture
and working in groups to solve given exercises. -
Doing home-work.)

¢« LOI12[AO.1,A02,A03,A.04]

o Lec: - Gidi thi€u cac khai niém cua chwong 2: Tién
trinh va cac phuo’ng phap thuc té dé giai bai toan
phuong trinh ph1 tuyén. - Chuan bj bai tap va bai tap vé
nha cho sinh vién
(- Introducing the concepts of chapter 2: the process
and methods to solve the nonlinear equations. -
Preparing exercise and home-works for students.)

o Stu: - Chuén bi bai truéc giv 1én 16p - Nghe giang va
hoat dgng nhom theo yéu cau cia giang vién.
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Bubi
(Session)

Noi dung (Content)

Hoat dong day va hoc (Lecturing)

(- Preparing before the class. - Listening the lecture
and working in groups to solve given exercises.)
¢« LO4[A03,A.04]

o Lec: - Gidi thidu mot s6 phuong phap méi, va cac tai
liéu tham khao.

(Introducing more method and the material to find.)

o Stu: - Nghe giang va hoat dong nhom theo yéu cau ciia
giang vién. - Lam bai tép 16n.

(- Listening the lecture and working in groups to solve
given exercises. - Doing project.)
e LOI11[AO3,A0.1,A02,A.04]

o Lec: - Thuyét giang két hop trinh chibu, giéi thidu cac
khai niém v& hoi tu va y tuong cia cic phuong phap
giai phuong trinh phi tuyén - Chuan bi bai tap va bai
tap vé& nha cho sinh vién
(- Lecturing combined with slide show, introducing the
concepts of the convergence and the idea of the
methods to solve the nonlinear equation. - Preparing
exercise and home-works for students.)

o Stu: - Chuén bj bai trudc gid 1én 16p - Nghe giang va
hoat dong nhom theo yéu cau ctia giang vién.

(- Preparing before the class. - Listening the lecture
and working in groups to solve given exercises.)
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Budi < < 5 .
(Session) Noi dung (Content) Hoat dong day va hoc (Lecturing)
4-5-6 | Chuong 3: Hé phuong trinh tuyén tinh ¢« LO22[A.03,A.04]

3.1: Phuong phap Gauss - Jordan.

3.2: Phuong phép phan ra LU.

3.3: Chuén ctia vector va ma tran.

3.4: Phuong phéap lap Jacobi va Gauss - Seidel.

3.5: Ma tran ba duong chéo.

(Chapter 3: System of Linear Equations

3.1: Gauss Jordan method.

3.2: LU factorization. 3.3: Norms of Vectors and Matrices
3.4: Jacobi and Gauss - Seidel Iterative method.

3.5: Tridiagonal Matrices)

o Lec: - Huéng dan s dung chuong trinh 13p trinh Matlab
hoac Python. - Chuén bi bai tap 16n cho sinh vién

(- Providing instructions of programming using Matlab or

Python. - Preparing project for students.)

o Stu: Hoat dong nhom.

(Working in groups.)

¢« LO31[A03,A04]

o Lec: - Huéng dan st dung chuong trinh lap trinh
Matlab hodc Python. - Chudn bi bai tap va bai tap vé
nha cho sinh vién
(- Providing instructions of programming using Matlab
or Python. - Preparing exercise and homework for
students.)

o Stu: - Nghe giang va hoat dong nhom theo yéu cau ciia
giang vién. - Lam bai tép 16n.

(- Listening the lecture and working in groups to solve
given exercises. - Doing homework. )
e LO21[AO.1,A02,A03,A.04]

o Lec: - Phan tich va st dung cac phuong phép thich hop
dé giai hé phuong trinh phi tuyén - Hudng dan s dung
chwong trinh 1ap trinh Matlab hodc Python. - Chuén bi
bai tap va bai tap vé nha cho sinh vién
(- Analyzing and apply suitable methods to solve
system of linear equations - Providing instructions of
programming using Matlab or Python. - Preparing
exercise and homework for students.)

o Stu: - Chuén bj bai trudc gid 1én 16p - Nghe giang va
hoat déng nhém theo yéu ciu cia giang vién. - Lam
bai tap vé nha.

(- Preparing before the class. - Listening the lecture
and working in groups to solve given exercises. -
Doing homework. )

e LOI1I1[AO.1,A02,A03,A.04]

o Lec: Thuyét giang két hop trinh chiéu, gi6i thidu cac
khai niém cua chuong 3: cac phuong phap dé tim
nghiém chinh x4c va tim nghiém gin dung. - Hudng
dan st dung chwong trinh 1ip trinh Matlab hodc
Python. - Chuan bj bai tip va bai tip vé& nha cho sinh
vién
(-Lecturing combined with slide show, introducing the
concepts of chapter 3: the methods to find the exact
solution and approximate solution - Providing
instructions of programming using Matlab or Python. -
Preparing exercise and home-work for students )

o Stu: - Chuén bj bai trudc gio 1én 16p - Nghe giang va
hoat dong nhom theo yéu cau cla gidng vién.

( - Preparing before the class. - Listening the lecture
and working in groups to solve given exercises.)
¢« LO4[A.03,A.04] )

o Lec: - Gi6i thiéu mot s6 phwong phap méi va tai li¢u
tham khéo. - Chudn bj bai tap va bai tap vé nha cho
sinh vién.

(- Introducing more methods and the material to find. -
Preparing project for students.)

o Stu: - Nghe giang va hoat dong nhom theo yéu cau ciia
giang vién. - Lam bai tap 16n.

(- Listening the lecture and working in groups to solve
given exercises. - Doing project.)
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4.1: N§i suy da thirc.

4.2: Spline bac ba.

Budi < < 5 .
(Session) Noi dung (Content) Hoat dong day va hoc (Lecturing)
7-8 | Chuong 4: Ly thuyét xap xi. e LO3.1[A03,A04]

4.3: Phuong phéap binh thwong tdi tiéu.

(Chapter 4: Approximation Theory.
4.1: Polynomial Interpolation.

4.2: Cubic Spline

4.3: Least square method)

o Lec: - Huéng dan s dung chuong trinh 13p trinh Matlab
hodc Python. - Chuan bj bai tip va bai tap vé nha cho sinh
vién
(- Providing instructions of programming using Matlab or
Python. - Preparing exercise and homework for students.)

o Stu: - Nghe giang va hoat dong nhom theo yéu cau cia
giang vién. - Lam bai tap vé nha.

(- Listening the lecture and working in groups to solve

given exercises. - Doing homework. )

¢« LO21[A0O02,A03,A.04]

o Lec: - Phén tich va sir dung phuong phép thich hop de
xap xi mot s6 ham s6. - Chuén bi bai tap va bai tap vé
nha cho sinh vién
(- Analyzing and apply suitable methods to
approximate some functions - Preparing exercise and
homework for students.)

o Stu: - Chuan bj bai trudc gio 1én 16p - Nghe giang va
hoat dong nhém theo yéu ciu cua giang vién. - Lam
bai tap vé nha.

(- Preparing before the class. - Listening the lecture
and working in groups to solve given exercises. -
Doing homework. )

e LO4[A.03,A.04]

o Lec: - Gidi thiéu mot sb phuong phap méi va tai lidu
tham khao. - Chuan bi bai tap va bai tip vé nha cho
sinh vién.

(- Introducing more methods and the material to find. -
Preparing project for students.)

o Stu: - Nghe giang va hoat dong nhom theo yéu cau cia
giang vién. - Lam bai tap 16n.

(- Listening the lecture and working in groups to solve
given exercises. - Doing project. )
¢« LOI11[AO2,A03,A.04]

o Lec: - Thuyét giang két hop trinh chiéu, gisi thi¢u cac
khai niém cta chuong: y twoéng va phuong phap xap xi
ham sd. - Chuédn bi bai tap va bai tap vé nha cho sinh
vién
(- Lecturing combined with slide show, introducing the
concepts of the chapter: the idea of approximation
methods. - Preparing exercise and homework for
students.)

o Stu: - Chuén bj bai truéc gio 1én 16p - Nghe gidng va
hoat dong nhém theo yéu ciu cia giang vién. - Lam
bai tap vé nha.

(- Preparing before the class. - Listening the lecture
and working in groups to solve given exercises. -
Doing homework.)
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(S]z:s(;;n ) Noi dung (Content) Hoat dong day va hoc (Lecturing)
9-10 | Chuong 5: Pao ham va tich phan ) e LO31[AO03,A.04]

5.1: Pao ham sb.
5.2: Phuong phép Newton - Cotes. . .
5.3: Tich phan suy rong va tich phan ham nhiéu bién.

(Chapter 5: Numerical differentiation and integration
5.1: Numerical Differentiation.

5.2: Newton - Cotes methods

5.3: Improper Integral and Multiple Integral

)

o Lec: - Huéng dan s dung chuong trinh 13p trinh Matlab
hodc Python. - Chuan bj bai tip va bai tap vé nha cho sinh
vién.
(- Providing instructions of programming using Matlab or
Python. - Preparing exercise and homework for students.)
Stu: Nghe giang va hoat dong nhom theo yéu cau cua
giang vién. - Lam bai tap vé nha.
(- Listening the lecture and working in groups to solve
given exercises. - Doing homework.)
e L.O.1.1]]

o Lec: - Thuyét giang két hop trinh chiéu, gioi thi¢u cac

e LO21[A0O02,A03,A04]
o Lec: - Phén tich va sir dung phuong phép thich hop dé

function - Preparing exercise and homework for

¢« LO4[A03,A.04]
o Lec: - Gioi thiéu mot sb phuong phap méi va tai liéu

khai niém cua chuong: y twong va cac phuong phap
xép xi dao ham va tich phan cua ham s6. - Chudn bj bai
tap va bai tap vé nha cho sinh vién

(- Lecturing combined with slide show, introducing the
concepts of the chapter: the idea of the methods to
approximate the derivative and integral of a function. -
Preparing exercise and homework for students.)

Stu: - Chudn bj trude khi dén 16p. - Nghe giang va thdo
luan trong nhom dé giai cac bai tip duoc giao theo tién
do. - Lam bai tap.

( - Preparing before the class. - Listening the lecture
and working in groups to solve given exercises. - Do
homework)

xap xi dao ham va tich phan mot ham s0. - Chuén bi
bai tap va bai tap vé nha cho sinh vién

(- Analyzing and apply suitable methods to
approximate the derivative and the integral of a

students.)

Stu: - Chuén bj bai trudc gid 1én 16p - Nghe giang va
hoat dong nhém theo yéu cau cua giang vién. - Lam
bai tap vé nha.

(- Preparing before the class. - Listening the lecture
and working in groups to solve given exercises. -
Doing homework. )

tham khao. - Chuén bi bai tap va bai tip vé nha cho
sinh vién.

(- Introducing more methods and the material to find. -
Preparing project for students.)

Stu: Nghe giang va hoat dong nhom theo yéu cu cua
giang vién. - Lam bai tap 16n.

( - Listening the lecture and working in groups to solve
given exercises. - Doing projects.)
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Budi A < 5 .
(Session) Noi dung (Content) Hoat dong day va hoc (Lecturing)
10-11-12 | Chuong 6: Phuong trinh vi phan thuong e LO12[A02,A03,A.04]

6.1: Bai toan gia tri ddu. Phuong phap Runge - Kutta giai
phuong trinh va hé phuong trinh vi phan cap 1.

6.2: Bai toan gia tri bién. Phuong phép sai phan hitu han
(Chapter 6: Ordinary differential equations.

6.1: Initial-value problems. Runge - Kutta method in solving
ODE and system of ODEs of order 1.

6.2: Boundary-value problem. Finite difference method. )

o Lec: - Thuyét giang két hop trinh chiéu, gi6i thiéu cac
khai niém cta chuong. - Chuan bi bai tap va bai tap vé
nha cho sinh vién
( - Lecturing combined with slide show, introducing the
concepts of the chapter. - Preparing exercise and
homework for students.)

o Stu: - Chuan bi bai truge gio 1en 16p - Nghe gidng va hoat
dong nhom theo yéu cau cua giang vién. - Lam bai tap vé
nha
(- Preparing before the class. - Listening the lecture and
working in groups to solve given exercises. - Doing
homework.)

¢« LO2I1[A02,A03,A04]

o Lec: - Huéng dan st dung chuong trinh lap trinh
Matlab hodc Python. - Chuin bi bai tap va bai tap vé
nha cho sinh vién
(- Providing instructions of programming using Matlab
or Python. - Preparing exercise and homework for
students. )

o Stu: - Chuén bi bai trudc gid 1én 16p - Nghe giang va
hoat dong nhém theo yéu ciu cua giang vién. - Lam
bai tap vé nha.

(- Preparing before the class. - Listening the lecture
and working in groups to solve given exercises. -
Doing homework.)

¢« LO3.1[A03,A04]

o Lec: - Huéng din st dung chwong trinh 1ap trinh
Matlab hoac Python. - Chuén bj bai tap va bai tap vé
nha cho sinh vién.

(- Providing instructions of programming using Matlab
or Python. - Preparing exercise and homework for
students.)

o Stu: - Nghe giang va hoat dong nhom theo yéu ciu cia
giang vién. - Lam bai tap vé nha.

(- Listening the lecture and working in groups to solve
given exercises. - Doing homework.)
¢« LO22[A04,A02]

o Lec: - Huong dan sir dung chuong trinh 1ap trinh
Matlab hoac Python. - Chuan bi bai tap 16n cho sinh
vién
(- Providing instructions of programming using Matlab
or Python. - Preparing project for students.)

o Stu: Hoat dong nhom.

(Working in groups.)
¢« LO4[A.03,A.04]

o Lec: - Gi6i thiéu mot s phuong phap méi va tai liéu
tham khao. - Chuén bi bai tap va bai tip vé nha cho
sinh vién.

(- Introducing more methods and the material to find. -
Preparing project for students.)

o Stu: - Nghe giang va hoat dong nhém theo yéu ciu cia
giang vién. - Lam bai tap lon.

( - Listening the lecture and working in groups to solve
given exercises. - Doing project.)
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(Sl:.:ls(;tlm) Ngi dung (Content)

Hoat dong day va hoc (Lecturing)

14-15 | Sinh vién bao céo bai tap 16n.

(Students present the report.)

¢« LO32[A03,A.04]

o Lec: Hu6ng din sinh vién trinh bay va danh gia két qua.
(Instructing students to present the reports and evaluate
the results.)

o Stu: Sinh vién viét va trinh bay bai bao cdo.

(Students write and represent the reports.)

¢« LO3.1[AO03,A.04]

o Lec: Huéng dan sinh vién trinh bay bai tap 16n va danh
gia két qua.
(Instructing students to present the report and evaluate
the results.)

o Stu: Sinh vién lam viéc theo nhom.
( Students work in groups.)

7. Yéu ciu khac vé hoc ph?m (Other course requirements and expectations)

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