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Tai Octave

Do MATLAB cén phai tra phi, trong trai hé chiing ta sé dung Octave trén may tinh ca
nhan, va néu dugc, cé thé sé ding MATLAB & phong may clia KHTN.

Tai Octave: https://ftp.gnu.org/gnu/octave/windows/ (chon
octave-4.0.0_0-installer.exe)

Néu truc triic khong download dugc, cé thé dung Octave truc tiép & dy, cac chiic ning
tuang tu, chi cé giao dién 1a hoi khac: http://octave-online.net/
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Gidi thiéu

Nguén gbc va ting dung

Hinh: Cleve Moler, ngudi sang tao MATLAB

MATLAB la m6t phan mém tinh toan khoa
hoc, phat trién bdi cong ty MathWorks va .
dugc sang lap bdi nha toén hoc, I4p trinh -
gia Cleve Moler. Ong Moler viet phan mem \
nay nham gilp d& cac hoc sinh & dai hoc
University of New Mexico, Hoa Ky Iap trinh
dé dang hon ma khéng phéi dung mét
ngdn ngl phé bién Itc bay giv, Fortran.
N&m 1984, MATLAB chinh thirc dugc
thuong mai héa va dugc phd bién & nhiéu Hinh: Logo cla MATLAB
noi trén thé gidi.

Nhugc diém clla MATLAB d6 1a phai tra phi
kha cao dé dugc dung.
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Gidi thiéu

Nguén gbc va ting dung

MATLAB la viét tat clia tir "MATrix LABoratory." Bling nhu t&n goi, uu diém I16n nhat
clia MATLAB Ia c6 mét thu vién hé trg tinh toan va x{ ly ma tran (matrix) cuc ki hiéu
qué. Chinh vi lgi thé nay, MATLAB hién dang dugc dung & nhiéu vién nghién cuu,
truding dai hoc ciing nhu trong cong nghiép & céc linh vuc nhu dai s6 tuyén tinh (linear
algebra), x{ Iy hinh &nh (image processing), hoc mdy (machine learning).

Hinh: Ung dung ctia MATLAB (Ngudn: Google Images)
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Gidi thiéu
[
Octave

Nguén gbc va ting dung

Octave la mo6t ngdn ngl 1ap trinh dung
trong viéc tinh toan khoa hoc nhu
MATLAB. Vi 1a mét ngén ngi¥ ma nguén Hinh: Octave Levenspiel
mé thuéc GNU Project, Octave hoan toan
mién phi. Ngoai uu diém nay, diém dac biét
clia Octave 1a c6 thé chay cac chuong trinh
va ¢ giao dién giéng nhu MATLAB. Nhugc
diém la thu vién tinh todn khong cé db sg
nhu MATLAB, nhung cac thuat todn cd bén
Octave déu ¢ thé ho trg.

Octave sd khai chi la mét du an cho mét

I6p héa hoc & Pai hoc bang Oregon, Hoa Hinh: Logo clia Octave
Ky. Nam 1992, John W. Eaton phat trién
thanh mot phién ban hoan chinh. Octave )]

lay t&n tir mot gido su héa hoc & dai hoc
Oregon, Octave Levenspiel, do Eaton kha
la ngudng md kha nang tinh nham clia
Octave.
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Giao dién

Hinh: Giao dién MATLAB
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oe

Giao dién

Thanh phan chinh clia MATLAB (Octave tuong tu)

MATLAB hoac Octave

= Editor (Noi viét code)

= Command Window (Noi chay cau Iénh)

m Workspace (Noi Iuu trif gia tri cac bién)

m Command History (Lich st cac dong I&énh)

m Current Directory (Pia chi thu muc dang st dung)

Hai thanh phan chinh can chd y d6 |a Editor va Command Window. Command
Window c6 thé duoc sQ’ dung mét cai may tinh. Lam th( mét vi du, nhap 2+3 trong
Command Window, nhan Enter, sé dugc két 1a 5. Hay th(r 2~2 +3!
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Variables (Bién)

Gan bién

MATLAB hé trg cdc bién sau
m S6:> > alpha = 3
m Day/Vector-hang:> > b = [1 2 3] hodcb = [1,2,3]
®m Matran:> > M = [1 1 1; 2 3 4; 3 1 4] (xubng hang bang diu ";")

Lam tht mét vi du, trong Commar]d Window nh@p hai caulénh> > a = 3va> > b =
3, sau do hay thi nhdp > > a+b roi Enter dé thay két qua.

Cho dau ";"& cubi cau Iénh dé khong phai hién output . )
>> A =[12; 34];(déycddau";" & cudicau, hay thi bd dé thay su khac biét)

Cau lénh "> > whos" dé hién ra tat c céc bién da dugc dat.
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Phép tinh co ban

Tinh toan trong MATLAB

Cac phép tinh cong, trir, nhan, chia dugc biéu dién trong MATLAB tuang Uing 1a
+,-,%,/. Luu y khi nhan bién va so, phai dung dau "+", vi du nhu 2#x; neu viét 2x sé
gay ra loi.

Diém manh clia MATLAB la c6 thé cong, trir, nhan va chia (khi dugc) ma tran nhu tinh
toan véi s6. Lay nghich dao clia ma tran 12 "A~-1," chuyén vila "a>".
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Phép tinh co ban

Truy cap thanh phan clia ma tran

Gidstrtaco motmatrdn Anhusau> > A = [1 2 3; 45 6; 7 8 9]

(3 5)

Truy cap thanh phan cia A, vi du nhu s6 2 & vi tri hang thi nhét, cot thit hai: > >
A(1,2).

Truy c&p nguyén mét hang hay c6t, vi du nhu A(1, 1) (hang tha nhat), A(:,2) (cot thd
hai). Luu y la day trong MATLAB lu6n bat dau bang so thi tu "1", do dé A(0,1) sé
khong c6 nghia.

AN N
o o1 N
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Chtrc nang
[

Plots (D4 thi)

Vé hinh trong MATLAB

Gi& st mubn cé hai vectors x va y, coi nhu y=f (x) v&i mét ham £ nao dé. Dé thi clia
ham nay dugdc vé bang cau Iénh plot (x,y). Hay thr nhitng cau 1énh sau dé vé dé thi
cla ham sin(x):

> > x = linspace(0,pi,100); (chia doan [0, 1] thanh 100 diém)

> > y = sin(x); (tinh gid tri cla ham sin(.) tai cac diém cla x)

> > plot(x,y)

Hinh: B4 thi ham sin(.)

i T i
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Chtrc nang
°
Built in Functions (Ham c6 san)

Ham quen thudc

Diém manh nita clia MATLAB la hé trg nhiéu ham s6 quen thugc. Thu vién clia
MATLAB ho trg cdc ham nhu sin, cos, exp, log. Ngoai ra con nhiéu ham khac dung
cho muc dich riéng.

Cé thé tham khdo http://www.mathworks. com/help/matlab/functionlist.html dé
tim hiéu vé cac hé}m hitu dung va céch sit dung clia chiing. C6 mét s6 ham hay dung
nhu 12 size () (kiém tra do dai clia day s6/ma tran), norm() (dd I16n cla vector/ma trén).
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http://www.mathworks.com/help/matlab/functionlist.html

Lap trinh
[

Scripts

Tép tin cla MATLAB

= V6i cong viéc I6n hon thi ta mudn dung lai mét sb cau 1énh hodc ham tu viét
m Tép tin cla MATLAB c6 két thic a ".m"
= C0 hai loai tép chinh: script-file va function-file

m Chay tép tin bang viéc gd trong Command Window tén ctia tép tin (khéng can
")

Script-file chéng qua ph? 1& mét file Iutu tr cAc cau Iénh. Thay vi phai viét lai, vi du nhu
10 cau Iénh, ta c6 thé luu trt chiing vao mét tép script-file va chi can chay lay nhu trén
théng qua clra s6 Command Window.
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Lap trinh
[ 1o}

Functions (Viét ham)

Sang tao ra ham méi

Function-file gitp ching ta tu viét nén mot ham méi, vi du nhu ta mudn tao ra mét ham
£(x) xuét ra hai chir s cudi cling clia x.

CAu tao clia mét Function-file

= B4t d4u bang function:
function [outl, out2, ...] = function_name (,inl , in2, ...)
trong d6 out1, out2la output parameters (bién xuat), in1, in2 la input
parameters (bién nhap), cé thé thay dai tuy sa thich

= Tiép theo 1a nhitng cau lénh nhim tinh todn céc bién

m Néu mubn ghi chii (khdng phéi cau 1&nh) dé ngudi khac doc dé hiéu han thi viét
sau dau "%"

m Két thic bang end
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Lap trinh
oe
Functions (Viét ham)

Vidu

Ta viét th(r ham £ (x) xuét ra hai chi s6 cubi cling clia . Trong cifa s8 Editor, dién cac
dong sau:

function last = haisocuoi(x)

last = mod(x,100); % lay so du cua x khi chia cho 100
end

Luu file v4i cai tén "haisocuoi.m." Rdi chay th( trong Command Window
haisocuoi(2016) sé nhan dugc két qua la 16.
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Lap trinh
( 1o

Flow Control (Vong lap)

Cac vong lap théng dung

Ciing nhu cac ngdn ngir 1ap trinh khac, MATLAB hé trg for, if, while. Cach st
dung c6 thé tham khao & http:
//www.mathworks.com/help/matlab/matlab_prog/loop-control-statements.html
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Lap trinh
oe

Flow Control (Vong lap)

Tai liéu

Tai liéu chi tiét hon c6 thé dudc doc qua nhirng links sau:

http://www.math.mtu.edu/ "msgocken/intro/intro.html
https://www.mccormick.northwestern.edu/documents/students/undergraduate/
introduction-to-matlab.pdf
http://www.maths.dundee.ac.uk/software/MatlabNotes.pdf

Céc bai tap cu thé ¢ thé duoc fim thay &:
http://www.facstaff.bucknell.edu/maneval/help211/exercises.html
http://www.eng.ox.ac.uk/"labejp/Seminar/Matlab/Exercises.pdf
https://matlabacademy.mathworks.com/ (d0i hdi tao account)

Chuc cac ban hoc tap vui vé!
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