MI12110 PHUONG PHAP TiNH VA MATLAB

Phién ban: 2023.1.0

Muc tiéu: Trang bi cho sinh vién céc kién thirc co ban vé Phuong phép tinh va ngon ngir 1ap
trinh tinh toan MATLAB.

Goals: The course equips students with basic knowledge about numerical methods and the
programming language MATLAB.

Néi dung: Phan | (MATLAB): Giéi thiéu MATLAB, cac phép toan s6 hoc va dai s6, ham va
bién, cac phép toan vé mang va ma tran, ang dung v& dd thi 2D va 3D, cdng cu tinh toan hinh
thirc, cac cau trac didu khién va diéu kién, cac thu tuc, ham. Phan Il (Phuong phép tinh): Sai
s6, giai gan dang phuong trinh, hé phuwong trinh dai s6 tuyén tinh, cac phwong phap ndi suy,
phuong phép binh phwong t6i thiéu tim ham thuc nghiém, tinh gan dung dao ham, tich phan va
giai gan dung phuong trinh vi phan thuong.

Course Description: Part | provides the foundations of programming in MATLAB such as
variables, arrays, conditional statements, loops, functions, plots, symbolic toolbox and applies
to solve the corresponding problems in Part Il. Part 11 includes errors, roots of equations, the
solution of systems of linear equations, including direct and iterative techniques, numerical
interpolation, differentiation and integration, numerical solutions to ordinary differential
equations.

1. THONG TIN CHUNG

Tén hoc phan: Phuong phép tinh va MATLAB
(Numerical methods and MATLAB)

Pon vi phu trach: Vién Toan ung dung va Tin hoc

M4 s6 hoc phan: MI2110

Khéi lwong: 32-0-2-6)

- Ly thuyét: 30 tiét
- Bai tap/BTL: 0 tiét ’
- Thi nghiém/Thuc hanh: 30 tiét

Hoc phan tién quyét: Khong

Hoc phin hoc truéc: - MIL111/2/3; MI1121/2: Giai tich 1; Giai tich 2
- MI1141/2/3: Pai sd

Hoc phan song hanh: - IT1110: Tin hoc dai cuong

- MI1131/2/3: Giai tich 3

2. MO TA HQC PHAN

Hoc phan nay nham trang bi cho sinh vién cac kién thirc co ban vé ngon ngtr 1ap trinh MATLAB
bao gom cac phep toan s6 hoc va dai s6, ham va bién, cac phép toan vé mang va ma tran, cac
cau tric diéu khién va diéu kién, cac ham chic nang va cdng cu tinh todn hinh thirc. Cung cap
cho sinh vién nhirng kién thirc co ban vé ton hoc tinh toan nhu giai gan dung phuong trinh, hé
phuong trinh dai s6 tuyén tinh, cac phuong phap ndi suy da thuc, tinh gan dung tich phan va
giai gan dung phuong trinh vi phén thuong, tao nén tang dé sinh vién tiép xdc véi khoa hoc
hién dai dé dang.



3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN
Hoc phan huéng téi viée sinh vién c6 kha nang phat hién van dé, phan tich van dé tir d6
chon lya phuong phap thich hop dé giai quyét mot van de chuyén nganh trong khu6n khd

hoc phan ddng thoi 1ap trinh cac phuong phép sb giai gan dung cac bai todn d6 bang
MATLAB.

Sinh vién hoan thanh hoc phan nay c6 kha ning:

Muc o . CDR dugc phan
. M6 ta muc tiéu/Chuan dau ra cia hoc phan bo cho HP/ Mirc
tieu/CPR n
do (1/T/U)
[1] [2] [3]
M1 Sinh vién nhén biét dwoc mot s6 dang bai toin co ban,
trinh bay dwogc y twéng, cach xdy dung mét phwong
phap giai bai toan
M1.1 | Nhén dién va hiéu rd cac thanh phan ciia mot chuong trinh T
MATLAB.
M1.2 | Nhan dién dugc, so sanh dugc, phan loai dugc va lya chon T

duoc cau trac dir liéu dau vao, dir liéu dau ra va cac cau
tric ré nhanh, cau truc vong 1ap phu hgp véi tirng bai toan.

M1.3 | C6 kha niang ap dung dugc céac kién thirc da hoc dé thiét T/U
ké, xay dung cic chuong trinh MATLAB theo mot thuat
toan bat ky, c6 kha niang tdi wu cac chuong trinh
MATLAB cho trude.

M1.4 | Nhan dién bai toan: xac dinh ro bai toan cho trudc thudc T
16p nao trong so6 cac bai toan dugc dua ra trong hoc phan.
Trinh bay lai y tuong, phuong phap giai cac bai toan, uu
nhugc diém cua tirng phuong phép.

ML1.5 | Phan tich dugc diéu kién diu vao cua bai toan va tir d6 lya T
chon dugc phuong phéap giai gan dang hop 1y.

M1.6 | Trinh bay duoc y tudng, phét trién lai y tuong thanh T/U
phuong phap, chirng minh lai hodc tu chirng minh phuong
phap thu dugc 1a ding dén, phan tich duoc vai trd clia cac
diéu kién dau vao, sy thay doi ctia két qua dau ra khi diéu
kién dau vao thay doi.

M2 Hinh thanh dwgc cac ky ning vé tw duy, ki niing vé
thwc hanh, ky nang ve phan tich, xir ly, quan ly thong
tin va cac Ky niang xa hdi can thiét

M2.1 | Phan tich, lap [uan va tong hop ‘du:(jc thépg tin dé {(éc dir}h T/U
duoc dir liéu dau vao, dir li€u dau ra va cau trac dieu khién
phu hop trong thuat toan.

M2.2 | C6 tu duy logic, tu duy tong thé va hé théng dé dam bao I/T/U

tinh mach lac, sang stia cua chuong trinh.

M2.3 | C6 kha nang tu hoc, tu nghién ctru, chu dong, sang tao. I/T/U




Muc
tiéu/CPR

Mo td muc tiéu/Chuan dau ra cia hoc phan

CDR duwgc phan
b6 cho HP/ Mikc
do (1/T/V)

M2.4

C6 kha nang lam viéc doc 1ap va lam viéc theo nhom.

I/T/U

M2.5

Str dung ngoai ngi tiéng Anh hiéu qua trong tim hiéu vé
ngon ngir 1ap trinh va doc tai li¢u tham khdo tiéng Anh.

I/T/U

M3

Hinh thanh nang lyc phan tich, hinh thanh y twong va
gidi quyeét van de

M3.1

Chu dong tim hiéu va tmg dung dugce cac goi san pham
mo&i nhat ciia MATLAB. Diéu chinh linh hoat va phat trién
duoc cac goi ham c6 sin trong MATLAB dé phu hop véi
cac bai toan khac nhau.

I/T/U

M3.2

Viét thuat toan, lap trinh giai bai toan tong quat trong d6
c6 g6i kiém tra diéu kién thuc hién. Diéu chinh thuat todn
va chuong trinh pht hop véi dit liéu dau vao khi dir lidu
chua dat diéu kién ctia phwong phép, mo rong 16p bai toan
co thé giai dugc, két hop cac phuong phap dé giai quyét
van dé phirc tap hon.

I/T/U

4. TAILIEU HQC TAP

Gidao trinh

[1] Lé Trong Vinh, Tran Minh Toan (2013), Phuong phdp tinh va MATLAB, NXB Béch

Khoa Ha Noi

Tham khao

[1] Cleve Moler (2011), Experiments with MATLAB, Electronic edition published by
MathWorks, Inc.

[2] Website: http://www.mathworks.com/

5. CACH PANH GIA HQC PHAN

i2m thanh pha h h4p danh ai4 2 . CBR dwoc T
Piém thanh phan Phwong phap danh gia cu thé MO ta danh gia y
[1] [2] [3] [4] [5]
ALl. Piém chuyén cin| Thai d6 hoc tip va su chuyén can cua sinh [Thai do hoc 20%
vién trén 16p hoc. tap cua SV
A2. Diém kiém tra | A2.1. Kiém tra dinh ky lan 1 (diém KT1, | Bai M1.1+M1.6 | 30%
dinh ky (*) thang diém 15). kiém tra M2.1-M2.5
(Noi dung: tir tudn hoc 1 dén tuan hoc 5) gUdi M3.1-M3.2
- : - an
A2.2. Kiém tra dinh ky lan 2 (diém KT12, trécg
thang diém 15). nghiém
(N6i dung: tir tudn hoc 6 dén tudn hoc
10)



http://www.mathworks.com/

A3. Piém cudi ky

A3.1. Thi cudi ky

Baithity | M1.1+M1.6 | 50%
luan M2.1+M2.5
M3.1-M3.2

* piém kiém tra dinh ky (DKTDK) duwoc tinh theo cong thizc PKTDK = 1/3(KT1 + KT2), va
sé durge diéu chinh bang cach céng diém tich cuc hoc tdp c6 gia tri tir —1 d@én +1 theo quy
dinh cua Vién Toan ing dung va Tin hoc ciing Quy ché Pdo tao dai hoc hé chinh quy cia PH
Bach khoa Ha Ngi.

KE HOACH GIANG DAY

. CDbR Bai
Tuan Noi dung hoc | Hoat dong day va hoc (*) | danh

phan gia

b 2 3 4 5]

1 Phan 1: Gigi thiéu ngbn nga lap M1.1 |-GV gi6i thiéu tong quan | A2.1
trinh MATLAB M2.1 | vé mon hoc. A3.1
Chuong 1: Cac phép toan so hoc | M22 | -GV giang bai va minh hoa
va dai so. Ham va bieén. M2.3 trén MATLAB. ’
Chuong 2: Cac phép toan véc to, M2.4 -SV 14p trinh cl}ay mot so
mang bai toan cu the theo yéu

M2.5 | iy ciia GV.

2 | Chwong 3: Pa thwc- Cac phép | M1.1 | -GV giangbaihodacchoSV | A2.1
toanvaéngdyng M1.2 | +Doc trudc tai ligu; A3.1
Chuong 4: Ma tr@n - Ung dung M2.1 | +Phan nhoém thuyét trinh,
Chwong 5: V& do thj 2D, 3D M2.2 | vatrao doi

M2.3 | -GV tong két, khang dinh

M2.4 kién thurc. ,

M2.5 -SV lap trinh cl}ay mot so
bai toan cy thé theo yéu
cau cua GV.

3 | Chuong 6: Céu tric diéu kign ré | M1.1 |-GV gidngbai hodccho SV | A2.1
nhanh - Cau tric diéu khién M1.2 | +Boc trude tai liéu; A3.1

M1.3 | +Phén nhom thuyét trinh,

M2.1 | vatrao doi

M2.2 | -GV tong két, khing dinh

M2 3 | kien thic. ’

M2.4 -SV lap trinh clxlay mot §6

M2.5 b:fu tqan cu thé theo yéu
cau cua GV.

4 | Chwong 7: COng cu tinh toan | M1.1 |-GV giangbai hoacchoSV | A2.1

hinh thirc M1.2 | +Doc truéc tai ligu; A3.1
M1.3 | +Phédn nhom thuyét trinh,
M2.1 | va trao doi
M2.2 | -GV tong két, khing dinh
M2.3 | Kien thc.
M2.4




. CbR Bai
Tuan Noi dung hoc | Hoat dong day va hoc (*) | danh
phan gia
[1] [2] [3] [4] | [5]
M2.5 | -SV lap trinh c}}ay mot sO
bai toan cu thé theo yéu
cau cua GV.
5 | Ontap Phin1 M1.1 | -GV tong két kién thuc A2.1
M1.2 phan Lap trinh MATLAB, A31
"= | trao dol, giai dap thac mac '
M1.3 | cuaSV.
M2.1 | -SV lap trinh giai mot §6
M2.2 | bai tap c6 ket hop céac kien
M2 3 thirec da hoc vé cac kiéu di
M 2' 4 liéu, x4y dung cau tric
7| chuong trinh.
M2.5
6 Phdn 2: Phwong phdp tinh M1.2 | -GV giang bai hoacchoSV | A2.2
Chuong 1: Sai s6 M1.3 | +Doc trude tai licu; A3.1
1.1 Céc loai sai s& o M1.4 | +Phan nhom thuyét trinh,
1.2 Cac quy udc viét s gan | pM1.5 | vatrao doi
dung M2.1 | -GV tong két, khang dinh
1.3 Sai s6 trong tinh toan M2.2 kién thic.
Chuong 2: Giii gan ding phwong |v|2'3 -SV lap trinh chay mot sb
trinh f(x)=0 ~ | bai todn cu thé theo yéu
2.1 Khoang céch li nghi¢m M2.4 1 CAu cia GV.
2.2 Phuong phap chia doi M2.5
M3.1
7 2.3 Phuong phap day cung M1.2 | -GV giang bai hoacchoSV | A2.2
2.4 Phuong phap tiép tuyén M1.3 | +Doc trude tai liéu; A3.1
M1.4 | +Phan nhom thuyét trinh,
M1.5 | va trao doi.
M2.1 | -GV tong két, khang dinh
M2.2 kién thuc. ’
-SV lap trinh chay mot so
M2.3 AN 2 A
bai toan cu thé theo yéu
M2.4 1 cau ciia GV.
M2.5
M3.1
8 2.5 Phuong phép 1ap don M1.2 | -GV giang baihodcchoSV | A2.2
M1.3 | +Doc trudc tai liéu; A3.1
M1.4 | +Phan nhom thuyét trinh,

M1.5
M2.1
M2.2

va trao doi.
-GV téng két, khang dinh
kién thirc.




. CbR Bai
Tuan Noi dung hoc | Hoat dong day va hoc (*) | danh
phan gia
[1] [2] [3] [4] | [5]
M2.3 | -SV lap trinh c}}ay mot sO
M2.4 | bai toan cu thé theo yéu
M2.5 cau cua GV.
M3.1
9 Chuong 3: Mot sé phwong phap M1.2 | -GV giang bai hodaccho SV | A2.2
giai h¢ dai so tuyén tinh M1.3 | +Doc trudc tai lidu; A3.1
3.1 Phuong phap Gauss va Phuong | M1.4 | +Phin nhém thuyét trinh,
phap Gauss-Jordan ML5 | va trao déi.
M2.1 | -GV tong két, khang dinh
M2.2 kién thuec. ,
M2.3 -SV 1ap trinh chay mot sO
bai toan cu thé theo yéu
M2.4 cau ciia GV.
M2.5
M3.1
10 | 3.2 Phuong phap lap don M1.2 | -GV giang bai hoacchoSV | A2.2
M1.3 | +Doc trudc tai lidu; A3.1
M1.4 | +Phan nhom thuyét trinh,
M1.5 | va trao doi.
M2.1 | -GV téng két, khang dinh
M2.2 kién thic.
M2.3 -SV 1ép trinh cl}ay mot sO
bai toan cu thé theo yéu
M2.4 | CAu cia GV.
M2.5
M3.1
11 | Chwong 4 : Xap xi ham sb M1.2 | -GV giang bai hodc cho SV | A3.1
4.1 Bai toan noi suy M1.3 | +Doc trudc tai liéu;
4.2 Sy ton tai va duy nhét cia da | M1.4 | +Phan n}}o'm thuyét trinh,
thire p(f)i suy M1.5 | vatrao doi.
4.3 So d6 Hoocner va ing dung M2.1 | -GV téng két, khing dinh
4.4 Da thuc ndi suy Lagrange M2.2 kién thuec.
M2.3 -SV 1ap trinh chay mot so

M2.4
M2.5
M3.1

bai todn cu thé theo yéu
cau cua GV.




. CbR Bai
Tuan Noi dung hoc | Hoat dong day va hoc (*) | danh
phan gia
[1] [2] 3] [4] [5]
12 4.5 Pa thac noi suy Newton M1.2 | -GV giang bai hodaccho SV | A3.1
- Noi suy Newton c6 méc bét ky. M1.3 | +Doc trude tai lidu;
- N6i suy Newton ¢6 méc cach M1.4 | +Phan nhom thuyét trinh,
deu. M1.5 | va trao doi.
M2.1 | -GV tong két, khang dinh
M2.2 kién thtrc. ’
M2.3 -SV 14p trinh cl}ay mot sO
bai todn cu thé theo yéu
M2.4 | 3y ciia GV.
M2.5
M3.1
13 4.6 Phuong phap binh phuong M1.2 | -GV giang bai hoacchoSV | A3.1
toi thieu M1.3 | +Doc trudc tai liéu;
M1.4 | +Phan nhém thuyét trinh,
M1.5 | va trao doi.
M2.1 | -GV tong két, khang dinh
M2.2 kién thuec.
M2.3 -SV lap trinh chay mot so
bai toan cu thé theo yéu
M2.4 | ciu ciia GV.
M2.5
M3.1
14 | Chwong 5: Tinh gin ding dao M1.2 | -GV giang bai hoacchoSV | A2.1
ham va tich phan M1.3 | +Boc trudc tai ligu;
5.1 Tinh gejm ding dao ham M1.4 | +Phén nhom thuyét trinh,
5.2 Tinh gan ding tinh phan xac M1.5 | vatrao doi.
dinh M2.1 | -GV tong két, khing dinh
- Cong thuc hinh thang M2.2 kién thuc. ,
- Cong thic Simpson M2.3 -SV 1ap trinh chay mét s6
bai toan cu thé theo yéu
M2.4 | cau cua GV.
M2.5
M3.1
15 | Chwong 6: Giai gan ding M1.2 | -GV giang bai hoacchoSV | A3.1
phuong trinh vi phin thuong M1.3 | +Doc trude tai liéu;
6.1 Bai toan Cauchy M1.4 | +Phan nhém thuyét trinh,
6.2 Phuong phap Euler va Euler M1.5 | va trao doi.
cai tien M2.1 | -GV tong két, khang dinh

6.3 Phuong phép Runge-Kutta 4

kién thurec.




trao ddi, giai dap thac mac
cua SV.

-SV niam vimg cac khéai
niém co ban va van dung
Kién thuc thyc hanh giai
cac bai tap mon hoc ciing
nhu mot s bai toan thuc
té c6 md hinh gin véi noi
dung moén hoc.

. CbR Bai
Tuan Noi dung hoc | Hoat dong day va hoc (*) | danh

phan gia

1] [2] 3] [4] 1 @
M2.2 | -SV lap trinh c}}ay mot sO
M2.3 | bal toan cu thé theo yéu
M2.4 cau cua GV.
M2.5
M3.1

16 | Tong két va on tap -GV tong két kién thuc,

*GV céothé? lra chon hoat dong giang day phu hop vai quy mé lop hoc va khd nang cua SV ¢
moi buai hoc.

12 QUY PINH CUA HQC PHAN
(Céc quy dinh cia hoc phan néu co)

13 NGAY PHE DUYET: ....cccvvvvvvnnnennnn

Vién Toan wng dung va Tin hoc




