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Matlab Cdin ban

CHUGONG

M6 Dda GIOI THIEU*Vi:} MATLAB

1. MATLAB la gi?

MATLAB 1a ngdn ngit 1ap trinh c4p cao cho muc dich tinh todn ky thuAt,
Chuong trinh tich hgp tinh todn, &5 hoa va 1ap trinh trong mdt mdi trudng dé€ st dung
ndi ma tit ca cac van dé va 19i gidi dugc bi€u dié€n dudi dang cic ghi chi todn hoc.

MATLAB 13 mot hé thong tuong tdc ma tit cd cdc phan t dit liéu co ban 1a
mdt mang khong yéu cau vé mit kich thuét. Pay 12 mot thuan 1gi cho phép ngudi sit
dung gidi quy€t cdc bai todn trong k§ thuat dic biét 1a cdc cong thitc duge xay dung
to ma tran hay la vecto.

2. MATLAB System:
MATLAB gdm niam thanh phan chinh sau:

2.1Development Environment: Tap hgp cdc cong cu va nhitng ti€n ich cho phép
ngudi dung st dung cdc ham va file Matlab. Phin 16n cdc cong cu nay la giao
ti€p ngudi diing bao gdm: Matlab Desktop vd Command Window, Command
History, Edit and Debugger, Workspace, trinh duyét hd trd st dung help.

2.2The MATLAB Mathematical Function Library: Pay la thu vién tap hgp céc
giai thudt tinh toan dudc tap hgp trong cdc ham tir ¢cd ban nhu: sum, sin, cosine,
va s0 phiic cho d€n cdc ham phitc tap hon nhu: nghich ddo ma tran, tri riéng va
véc to riéng clia ma tran, bién ddi Fourier,...

2.3L4ap trinh trong méi trudng MATLAB: Lap trinh v6i Matlab. Matlab 1a ngén
ngit 1ap trinh c4p cao thyc thi theo cdc doan 1énh, cdc ham, ciu tric dit liéu, ...
cho phép x4y dung cdc chuong trinh tir don gidn, nhdé cho dén cdc chuong trinh
16n, phic tap.

2.4 Graphics: Matlab da dugc md rong cic kha ning cho viéc thé hién vector va
ma trin dudi dang dd thi cling nhu ky hiéu va in 4n ching. Matlab cung cAp céc
ham ning cao cho viéc thé hién dif liéu hai, ba chiéu, x{& 1y 4nh, chuyén dong,
dd thi. Ngoai ra Matlab con cung cAp cho ngudi st dung cdc ham giao tiép gitra
ngudi dung va ing dung.

2.5The MATLAB Application program Interface(API): Piy Ia thu vién cho
phép ngudi ding tao ra nhitng chuong trinh bing ngdén ngit C hodc Fortran
tuong tic v6i MATLAB.

2.6S¢ dung tai liéu tr¢ giip cia Matlab: Matlab cung cip tai liéu huéng din
dugi dang bang in va Web dé€ huéng din s dung tit cid cdc modul cé trong
Matlab.

2.7Noi dung va muc dich kho4 hoc: Khéa hoc nay cung cip cho ngudi hoc nhitng
k¥ ning khai thdc, sit dung va 14p trinh v6i Matlab § mic d cian ban.

.
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TONG QUAN MOI TRUONG LAM VIEC CUA MATLAB:
Khdi dong va thoat khéi Matlab
Khdi dong Matlab:

Trén cita s6 Window nhap diip 1én biéu tugng clia Matlab s

Vao Start -> All Programs -> Matlab release 12 -> Matlab 12.

Sau khi khéi dong ng dung Matlab s& dugc md, giao dién chinh ciia Matlab nhu hinh
Thoat khoi Matlab:

D& thodt khéi tng dung Matlab c6 thé chon Exit Matlab tir menu File trén Desktop
hodc nhép quit trong Command Window

Gidi thié¢u moéi truong 1am viéc va cdc cong cu cia Matlab

Gidi thi€u khai quat giao dién lam viéc chinh cia Matlab

Khi kh3i dong Matlab giao di€n chinh s&€ md ra nhu hinh, giao di€n nay chda cdc cong
cu (giao ti€p ngudi diing) d€ quan ly cdc tap tin, bi€n va cdc tng dung phu trg khéc.
Command window.

Help Browser.

Current Directory Browser.

Command history.

WorkSpace Browser.

Editor/Debugger.

Profiler.

Mot vai ham co ban khi bit dau véi Matlab

exit, quit | Thodt khdi Matlab
finish K&t thic Mfile
matlabrc

startup

Ham lién quan d€n Command Window

clc : Xod cdc dong 1énh & command window
diary: Luu cédc 1é€nh thuc thi § command window
dos:  Truy xuat DOS command va trd vé két qua

format: Pinh dang thé hién ki€u xuat dit liéu
home : Di chuyén con trd 1&n vi tri phia trén bén trdi clia ctra s6 Command

Window
Cédc ham tim sy trg gitp cua Matlab
doc: Hién thi clra s6 trg gitip st dung MATLAB
demo: Truy sudt demo thong qua Matlab Help Browser
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docroot: Hién thi dudng ddn xdc dinh document
whatsnew:  Thudc tinh mdéi trong phién ban nay so v§i phién ban trude
help : Truy xult trg gitp clia Matlab
Workspace
workspace: Hién thi workspace
who, whos: Hién thi trong workspace
clear, clear all: Xo4 cdc bi€n trong Workspace
File
cd: Thay d6i dudng dan
delete: Xo4 tap tin hodc ddi tugng do hoa
dir : Hién thi danh sdch dudng din hién hanh
matlabroot: Hién thi dudng d4n cai dit Matlab
pwd: Hién thi dudng ddn hién hanh
mkdir: tao dudng dan mdi
Path
addpath: thi€t 1ap thu muc hién hanh.
genpath: trd vé chudi, dudng din cdc thu muc chi dinh.
path2rc: luu dudng d4n thanh mot file pathdef.m
pathtool: Hién thi hop thoai setpath dé€ xem hoic thay dsi dudng
d4dn Matlab.
path: Xem dudng dian ciia Matlab
rmpath: G3d dudng din

BIEU THUC ( EXPRESSION)

Ciing gidong nhu hiu hét cdc ngdn ngit 1ap trinh khdc, MATLAB ciing cung ciAp
nhitng bi€u thitc todn hoc, nhung khdng gidng cdc ngdn ngit 14p trinh khac, hau hét
cic bi€u thifc nay déu lién quan dén ma tran.

Bién so ( variables)
S6 (Numbers)

» Todn ti ( Operaters)
Ham ( Functions)
Bién ( Variables):

MATLAB khong yéu ciu khai bdo ki€u va kich thudc cla bi€n. Khi MATLAB
bit gidp tén mot bi€n mdi, nd sé ty dong tao ra bi€n va phan phdt gid tri viing nhé cho
bi€n. N&u bi€n nay da ton tai thi né s& luu gid tri méi va néu can thi€t Matlab phin
phéc gia tri mdi cho bién.

Bién chi st dugc toi da 19 ky tu ¢6 nghia, bi€n phan biét gitta chit hoa va chir
thudng.

Bién bit diu biing mot tir theo sau 1a tir hay s6 hodc ddu gach chan ().

7
0’0

0’0

o

R/
0’0
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C6 hai loai bién:

e Bién toan cuc: cé tdc dung trong toan bd chuong trinh.

e Bién cuc bo: chi ¢6 tdc dung trong pham vi khai bdo (ndi trong ham)
Ngoai ra MATLAB con cung cAp mot s6 bi€n dic biét vi du nhu pi, i, j, ans ...
Diing cdc 1énh who va whos dé€ kiém tra bién, 1énh clear va clear all d€ x6a bién da

st dung
Vidu:
» clear a
» clear b degree
» a
79?7 Undefined function or vanable a.
S6 (Numbers):

MATLAB st dung cidc quy udc thdp phan. St dung ghi chd khoa hoc (
scientific notation) e va s& 4o ( imaginary Numbers) dé bi€u dién gid tri s6.

TAt ca nhitng con s6 déu dugc luu ki€u dinh dang (format)
Diing ham format dé€ dinh dang kiéu s6:

Vidu:
» b=3/26;
» format long; b » format +; b
b= b=
0.11538461538462 +
» format shorte; b » format rat; b
b= b=
1.1538e-001 3/26
» format bank; b » format short; b
b= b=
0.12 0.1154
Todn ti:
+ Cong
- Tru
* Nhan
/ Chia
\ Chia trai
A Mii
¢ Chuyén ma trin
Ham:

MATLAB cung ciAp mot lugng 16n cdc ham todn hoc cd bdn bao gom abs, sqrt,
exp, sin,... Trong MATLAB c6 hai loai ham:
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J Cdc ham build-in 1a nhitng ham ching ta chi dugc st dung chi
khong dugc hiéu chinh.
. Céic ham M-file ching ta c6 thé xem va hiéu chinh noi dung cla

ham.

Mot vai ham dic biét, cho gi4 tri 1a hiing so:

pi:

Ij:

eps:
realmin:
realmax:
NaN:
Inf:

S6 vo han sinh ra do phép

3.141759...

don vidoij=+v-1

di€m cham dong c6 quan hé d&n d6 chinh xdc, 2°°
S& chdm dong nhé nhat, 27'%*
S& di€ém cham dong 16n nhat,
Not a number( Khong phdi 12 mot con sd)

Infinity( S6 vo cling lon, khong xdc dinh)

chia ctia mot gid tri khdc khong cho mot gid tri bing khong

1023
2

hoic cdc phép tinh clia cdc bi€u thifc chua dugce dinh nghia.
Khong phai s khi ta tinh todn cdc phép tinh: khong chia cho khong hoidc vo cliing chia

cho v0 cung.
Vidu:
rho = (1+sqrt(5))/2

rho =

1.6180
a = abs(3+41)
a=

5
z = sqrt(besselk(4/3,rho-1))
7=

0.3730+ 0.32141
huge = exp(log(realmax))
huge =

1.7977e+308
toobig = pi*huge
toobig =

Inf

Thit tu vu tién trong MATLAB

e Diu()
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Vi du:

ol

Parentheses ()

Transpose (."), power (), complex conjugate transpose ('), matrix power ()

Unary plus (+). unary minus (-), logical negation (~)

Multiplication (.*), right division (./), left division(.\), matrix multiplication (*), matrix

right division (/), matrix left division ()

. Addition (+), subtraction (-)
. Colon operator (:)

. Less than (<). less than or equal to (<=), greater than (=), greater than or equal to (>=),

equal to (==). not equal to (~=)

. Element-wise AND (&)

. Element-wise OR ()

» A=2; B=3; C=4;
» A'BAC
ans =
162
» (A*B)yMC
ans =
1296

Ham load: doc mdt file nhi phan chifa ma trin cdc phan ti¥ dudc tao ra tif mot ham
nao dé hoic doc mot file_text chita dit liéu s6. Dit liéu trong file_text s& dudc sip x€p
nhu bdng chit nhat clia cdc s6 dudc ngin cdch bdi khodng tring va mdi dong dugc
viét trén mdi hang va s& phan tif trén mdi hang phdi bing nhau.

Chuong trinh tao va tdi tip tin c6 phan md rong *.dat

Chuong trinh chinh Ham con
clear all; clc function file_dulieu
file_dulieu A=[123;456;789];
load dulieu, A save dulieu A

1 2 3

4 5 &

7 8 g

Chuong trinh tao va tdi tip tin c6 phan m3 rong *.text

Chuong trinh chinh | Tao tap tin dit li€u dulieu_text.txt
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B dulieu_t... g@@

File Edit Format Wiew

clear all; clc
load dulieu_text.txt
dulieu_text

dulieun text =

1 2 3
4 3 [
7 8 a

M-Files: ta c6 thé tao mot tap tin dit liéu trong Matlab rdi lvu v6i phan md rong *.m

Chuong trinh chinh | Tép tin dir liéu *.m

clear all; clc A=[123;456;789];
dulieu, A
A =
1 2 3
a 5 6
7 5 E

MOT VAI HAM TOAN HQOC CO BAN TRONG MATLAB
Ham hinh hoc:

Ham Cha thich

sin Tinh sin ciia mot géc

sinh Hyperbolic sine

asin, asinh

cos Tinh cosine

cosh

acos, acosh

tan, cot

tanh, coth

atan, acot

Ham mii va logarit

exp(x): Ham mii cd sd e*
log(x): Ham logarit co s6 e (In(x))
log10(x): Ham logarit co sd thap phan (log;o(x))
log2(x): Ham logarit cd s6 2 ( logx(x))
sqrt(x): Ham cdn bac hai

Ham sé phiic:

Nguyén Hodi Son - Khoa Xay dung va Co hoc Ung dung - PHSPKT

Trang 7



Matlab Cdin ban

abs: Ham tri tuyét d6i
angle: Ham tinh géc
conj:
real: Phan thuc clia s6 phiic
imag: Phan 40 clia s& phic
Cdc ham lién quan dén so"
fix: Lam tron dan vé 0
floor: lam tron vé gid tri Am
ceil: 1am tron vé gia tri duong
round:
sign:
Vi du:
» a=[1 -4 6,-7]
a =
1 4 6 -7
» b=sqri(a)
b=
1.0000 0+ 200001 24495 0 + 2 6458i
» real{b)
ans =
1.0000 0 24485 0
» imag(b)
ans =
0 2.0000 0 26458
MA TRAN

Trong Matlab ma trin 12 mdt mang chif nhat cdc phin t&. N€u ma trin c¢6 duy nhat
mot phan tif ta c6 ma trin vo huéng, ma trin c6 mdt hang hoic mot cot ta ¢ véc td.
Céc phép todn trén ma trin dugc thi€t k&€ mot cdch ty nhién va tién 1di cho ngudi sit
dung.
Ban c6 thé tao ma tran theo nhiéu cdch khic nhau:
e XAy dung ma trin biing viéc nhap titng phan t& mot
e Tai mot file dit liéu tir bén ngoai
e Xay dung cdc ma trdn nhd cdc ham build-in
e Tao moOt ma trin bing ham do ta tao ra.
Mot vai nguyén tic cd ban dé xay dung ma tran la:
Phan biét giita cdc phan ti trong hang 13 khodng tring hoic ddu phiy
St dung ddu cham phay (;) d€ ngin céch giita cdc hang.
Bao quanh mdt ma tran 1a diu: []
Vi du: can khai bdo mdt ma tridn nhu sau:
5 6 9
A=l1 2 3
6 9 4
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Matlab
> A= [ 5 & 5;1 2 3; 5 % 4]

oD o=
5 & G
1 2 3
) 5 4

Khi nhdp vao ma trdn nhu trén, Matlab ty dong luu bi€n A trong Workspace ban c6
thé tham chi€u d€n n6 chi don gidn nhap vio A.

Khi ta khong nhap mot bién 14y dif liéu ra, Matlab ty dong st dung bi€n ans d€ gin
k€&t qud ctia phép tinh. Va bién nay ciing dudc st dung nhu nhitng bién khéc.

Vec td hang 1a ma trdn 1 x n gdm 1 hing va n cot

Vi du:
>» A=[1 2 3 4 5]

A:

1 2 3 4 5

Vec td ¢t 12 mot ma tran ¢d m x1, gdm mot cot vi m hang .
> B=[1;2;3;4;5]

B =
I
1
z
3
4
2
St dung dau “’ ” d€ chuyén ddi qua lai giita cdc vec to hang va vectd cot
> AT
ans =
1
2
3
4
5

Nguyén Hodi Son - Khoa Xay dung va Co hoc Ung dung - DPHSPKT Trang 9



Matlab Cin ban

> BT

dalls =

Ma trin sd phifc
» b=[48-"23:5:3+*10];
» b’
ans =
4 0000 8.0000 +23.00001 5.0000 3.0000 -10.0000i
» b
ans =
4 0000 8.0000 -23.0000i 5.0000 3.0000 +10.0000i

Cac ham MATLAB tao ma trian dac biét
zeros: Tao ma tran cdc phan ti bing déu biing khong

Cu phap Cha thich
zeros(n) Tao ma tridn vudng nxn c4c phin t déu bing khong
zeros(m,n) Tao ma trin c& mxn cdc phan ti déu biing khong

zeros((mn])  Tao ma tran ¢d mxn cdc phan tif déu biing khong
zeros(size(A)) Tao ma tran khong dua vao kich thugt ctia ma trdn A

Vi du:
>»> A=zeros(3) >» B=zeros(Z, 3] -> size (C)
arns =
A = B =
3 3
0 0 0 0 0 0 = D=zeros (size (21
o [ [ 0] 0 0
] 0 0 O =
0 0 0
0 0 0
0 0 0
ones:  Tao ma trin cdc phan t biing déu biing mot
Cu phap Chu thich
ones(n) Tao ma trin vudng nxn cidc phan tit déu bing 1
ones(m,n) Tao ma trin c& mxn cdc phan tif déu bingl
ones((mn])  Tao ma tran ¢d mxn cdc phan tif déu bing 1

ones(size(A)) Tao ma tran phan ti bing 1 dua vao kich thu6t clia ma trin A
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>> A=onesi3) »>>» B=ones(2,2) > @ize (C)
[=N =1 =5
A = B =
T = 3
1 1 1 1 1 > onesi{size (C))
1 1 1
1 1 1 1 1 e
1 1 1
1 1 1
eye : Tao ma tran don vi
Cu phdp: Y = eye(n)
Y = eye(m,n)
Y = eye(size(A))
Vidu:
= oeye (3)
2 = oeye (2, 3)
ans =
ans =
1 0 0
0 1 0 1 o o
0 0 1 0 1 0
pascal: Tao ma tran Pascal
magic: Tao mdt ma trin
Vidu:
> magic{3)
A = pascal )
ans =
A =
1 1 1 8 1 &
1 2 3 3 5 7
1 3 & 4 5 2
diag: tao ma trdn duong chéo
| Cii phép | Chi thich Vi du
k=0 ka0 > diag([z 1 2],1)
o ans =
) o 0 2 0 0
diag(v,k) o 0 0 1 0
LE X ] [:I [:I [:I 2
* [ ] . [:I [:I [:I [:I
. 0 . . x> A=diag{[5 & % 1]
diag(v) ‘-0 T -

Nguyén Hodi Son - Khoa Xay dung va Co hoc Ung dung - DPHSPKT Trang 11



Matlab Cdn ban
diag(X,k)
Vi du:
» A
1 2 3
4 5 6
7 8 9
» diag(A)
ans =
1
5
9
» diag(diag(A))
ans =
1T 0 0
0 &5 0
o 0 9
tril va triu: 'Tao ma trdn tam gidc trén va tam gidc dudi
Cii phép | Chi thich Vi du |
+ 4 *» tril{(5*ones(4,4))
o ans =
- 5 [:l D D
. (X ] 5 5 o ]
ril(v) ee 5 5 5 0
LR 3§ ] 5 5 5 -5
el . *» tril(5*ones(4,4),-1)
sisiais . ans =
0 0 o 0
. £ wete 5 0 0 0
tril(X,k) o c c 0 0
5 5 5 0
linspace, logspace : Tao vec td hang
Cu phap Cha thich

linspace(a,b)

Tao vec t6 hang gdm 100 phan ti trong khodng a,b

linspace(a,b,n) Tao vec td hang gdm n phan tif trong khodng a,b

Vi du:
*» linspace{l,2,4)
ans =
1.0000 1.3333 1.6667 2.0000
>>» logspaceil, 2,4
ans =
10.0000 21.5443 4¢.415% 100.0000
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Tao diy bing dau hai chdm (:)

Vi du:

» A=15
A=

1T 2 3 4 5
» B=1.0.1:156
B =

1.0000 1.1000 1.2000 1.3000 14000 1.5000
» C=1:-0.1:0.75
=

1.0000 09000 0.8000

rand, randn : Tao ra cdc phin t ngiu nhién ciing ki€u ho#c thong thudng.

> C=rand(Z,4)
C =

0.9501 0.60a635 0.58913 0.4565
0.2311 0.458a0 0.7621 0.0185

»» C=randn(z,4)
C =

-0. 4328 0.1253 -1.14a5 1.1892
-1.6656 0.2877 1.120% -0.037a

Cac phép tinh trén ma tran

Phép tinh Cha thich

+, - Cong hodc trir hai ma trdn cung kich thudt
A*B Nhan hai ma trdn A va B

A/B Chia hai ma trin (chia phai) A va B

A\B Chia trdi hai ma tran B va A
A.*B  Nhan tirng phan t& clia hai ma trdn A va B
A./B Chia tirng phan ti ctia hai ma trin A va B
A\B Chia tirng phan tif ca hai ma trin B va A

A Mii cho tirng phan tif cia mang
1 4 1/2 2
X 2 y 5 2\x 1 2./x 1
3 6 3/2 2/3
X 123 v | 456 0 0 1/6 1/4
5 -3 x/y 0 0 173 | x/y 2/5
Xty 7 Y| 3 00 12 12
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9 -3 12 172
3 -1 x/2 1 X./2 1
x+2 4 X-2 0 3/2 3/2
5 1 1
4 xy Error Xy 39
x*y Error X.*y 10 729
18 1
X'ty 32 x’.*y | Error x"2 Error X2 4
4 5 6 9
x*y’ |8 10 12 |x.*y’| Error 2
12 15 18 27X Error 2% 4
2 2 8
x*2 4 X.*2 4 (xt1*y)’ 1-412-513-6i
6 6 (xti*y).' 1+4i2+5i3+6i
4
x\y 16/7 x.\y 52
2

Chi s6'ma trdn:
Phan tf  dong i cot j ca ma tran A dudc ki hiéu A(i,j). Vidu A(4,2) 1a phan tir &
dong bdn, cot hai clia ma tran A.

Vidu:
Ma tran Gan Lay gia tri
= RA(Z,3)=10 »>>» B=A(2,1)
> A=[4 5 &;% § 7;1 2 3] A=
A = 4 5 5 4
q 5 & ] 8 10
& g 7 1 = 3

1 2 3
Ta ciing c6 thé tham chi€u dé€n cdc phin tif cia mot ma trin bing mot chi s6 duy nhat
A(k), cdch nay thudng diing d€ tham chi€u d&n cac phin t clia vector hang hoic cot.
Tuy nhién ta ciing ¢6 thé 4p dung cho cdc ma trin hai chiéu, trong trudng hgp nay chi
s0 12 vi tri cia phan t trong ma tran.

oL =
= A(4) ¥r A(Z) 3> A{10) = A[5)
1 2 3 4
5 & 7 =] ans = ans = ans = ans =
9 10 11 1z
13 14 15 16 13 5 7 2

Néu ta truy xud't vao phan tif § bén ngoadi ma trin Matlab sé& bdo 16i
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= AL4, 5]
2?2 Index exceeds matrix dimensions.

#> |

Ngugc lai, n€u ta gdn mot gi tri cho mdt phan t& & bén ngoai ma tran thi kich thudc
ma trin s& ty dong ting 1én d€ cung cAp vi tri cho cdc phin ti mdi.

Fr X=h Fr oX(4,51=17

K= x o=
1 2 3 4 1 2 3 4 1]
3 f 7 g 3 f 7 g 1]
9 10 11 1z 9 10 11 1z 1]
13 14 15 la 13 14 15 la 17

Truy xuit vao hang thit i, cot bat ki clia ma trdn A ta thuyc hién A( ,: ). Ngudc lai khi
cAn truy xud't vio hang batki, cot j clia ma trin A ta thuc hién A(:,j)

N ) | Phan ti cot

Ma tran Phan tu hang cua ma tran | .

cua ma tran

»x C0=[10 11 12; 2 4 &;% 7 8] | > CL2, 1) > C{:,2)
o= ans =

10 11 12 ans =

3 4 & 11
:

Todn tir “ : ” diy 12 mot trong nhitng todn tf quan trong nhat cia Matlab, n6 xuat hién
trong cidc dang khac nhau.

Biéu thiic

33 1110

ans =
1 2 3 4 3 [ 7 g 9 10

Vi khai bdo nhu trén ta thu duge mdt vactor c6 mot hang, mudi cdt véi buGe nhay
mac dinh 1a mét.

Pé€ dinh gia tri budc nhdy ta khai bdo nhu sau:

>> 100:-7:50

ans =

100 23 g5 79 T2 a5 5 51

Khai bdo chi s6 phan tif cdia ma tran A(1:k,j) nghia 13 18y cdc phan tif & dong mot dén
dong k va cdt j cia ma tran A.
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= A(l:4,2)
4= ans =
1 2 3 4 5
5 & 7 g .
g 10 11 12 10
13 14 15 16 14

Khi khai bdo A(:,end) c6 nghia 13 14y cdc phan t § hang bat ky, cot cudi cling clia ma
tran A

»x Ll ,end)
4 = ans =
1 2 3 4 4
5 [ 7 g g
9 10 11 1z 1z
13 14 15 1la 16

Truy xudt vao ma trdn con cia mot ma tran, vi du Eisj1a ma trdn con cia ma trdn Cpyxn
ta thuc hién nhu sau:
>> E=C([2 3],[1 3])
K&t qua:
== E=C{[2 3]1,[1 313

3 )
5 g

N&u mudn truy xut vio phan tif cudi cla hang hoic cot trong mot ma tran ta c6 thé
thuc hi€én nhu sau:

o o= = {2, end) = Clend, 1)
10 11 1= ans = ans =
3 4 &
S 7 3] & S

X6a mot hing hoic mot cot cia mdt ma tran thuc hién phép gdn hang hoic cot cin
x04 bd bang []

Vi du:
= = C(3,1)=[] x C{z,21=[]
10 11 1z o = o o=
3 4 &
g 7 8 10 11 1z 10 12
3 4 & 3 &
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Thém vao mdt ma trin mot hang hodc mdt cdt ta thyc hi€n nhu sau:
> D=[4 5 &, 4 8 Z2; 1 & 7]

o =
4 5 S
4 8 2
1 5 7
Thém vao ma trdn D mot hang
>> D(4,:)=[8 4 &]
0o =
4 5 S
4 8 2
1 5 7
g 4 &

Thém vao ma tran D mot cot:

>> D(:,4)=[8 4 6 4]"

0o =
q 5 5 3]
q 3] 2 4
1 & 7 &
5 q & q

Ghép chudi: 12 qué trinh xtt 1y 14p ghép nhiéu ma tran con (nhd) thinh mdt ma tran
16n, yéu cau ctia phép ghép I1a cdc ma tran con phai c6 kich thudc phu hop.

clear all; clc
Al=[12;56], A2=[3 4;7 8], A3=[9 10 11 12;13 14 15 16],
A=[A1 A2;A3]

A =
Al = Az = A3 = 1 2 3 4
5 6 7 8
1 z 3 4 oLl le s 10 11 1z
5 6 7 8 314 15 18 13 14 15 16
Céc ham lién quan dén st ly ma tran:
size: Cho biét kich thuSt cia ma trin
median: Tinh gid tri trung binh clia ma tran
max: Tim phan t& 16n nhat trong ma trin
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min: Tim phan t& nhd nhat trong ma trin
mean: Tinh gid tri trung binh cta day
sum: Tinh téng cia mot ma trin
length: Ham trd vé chiéu dai clia mot mang
Vidu:
> size (D) > ogize ()
ans = ans =
I
4 < < 4
nl =
1 < 3 4 5 5
> mean (Al)
_ = omax (Al)
ans = ans =
&
2.5000 -2 min (Al
== sumiAl) ans = 1
ans = > median (Al)
ans =
21 Z.5000
Ham sort sip x&p gia tri clia mang
> A=[4 5 9 7 2 1]
FA——
4 5 S 7 2 1
x sort (A)
ans =
1 < 4 5 7 S

Ung dung MATLAB trong viéc gidi phuong trinh dai s& tuyé&n tinh

Gidi phuong trinh dai s& 1a mot trong nhitng van dé quan trong trong tinh to4dn
k¥ thuat. C6 nhiéu cdch gidi tuy nhién trong phin nay chi d€ cap d&€n cdc ham c6 sin
trang MATLAB d¢€ gidi hé phuong trinh dai s tuyén tinh.
Cdch 1:
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Gia st c6 hai ma trdn A va B, tim ma trdn x sao cho X thod man Ax=B hay
xA=B

D6i véi phuong trinh thod mdn Ax=B thi ta dung phép chia trdi trong MATLAB
dudc thyc hién nhu sau: x=A\B con d6i v6i xA=B thi ta tim nghiém x=A/B

Vidu:
>> A=[4 5 6;9 8 5;4 1 10] >> B=[1 8 7]°
n = B =
4 5 6 1
g g 5 8
4 1 10 7
»> %=B\B = u=n/BT
M o= ® =
2.3208 Yo v
~1.5745 0.2474
~0.0745 0.7193
>> a=1[3,-1.1:
2.3.-1:
-1.2,-11:
>> b=[10,5,-11:
>> x = b/a

-2.0000 5.0000 -6.0000
Chu y: D6i v6i phép chia x= A\B yéu cau hai ma trin A va B bing nhau vé s&
hang con d6i véi x=A/B thi yéu cu s6 hang clia ma trin A biing s6 cdt clia ma trin B.
Cdch 2:
Tacéd Ax=B = x=A"B
x= A\ B ta thyc hién nhu sau bing ham inv(A)
x=inv(A)*B
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= w=1inv (A) *B

2.3258
-1.5745
—-0.0745

Cach 3:

Diing phuong phéap tdch LU biing ham Iu c6 sin trong MATLAB
Vidu: Gidi hé phuong trinh dai s6 Ax=B bing phuong phép tich LU ta thyc hién nhu

sau
> [L,U]l=1uik)
I, =
0.4444 -0.5652 1.0000
1.0000 0 0
0.4444 1.0000 0
J =
S.0000 g.0000 S5.0000
o —-Z2.5556 T.FIE
0 0 §.1739

== w=U% {(L\B)

M=

2.3298
—-1.5745
—0.0745
Mot vai vi du ¢ng dung cdc cach trén d€ gidi:
Vi du 1: Giai hé phuong trinh sau

4 -2 =10 ] —10
2 10 —12 o | =| 32
—4 —6 16 5 —16

Matlab:
Céch 1:
A=[4 -2 -10: 2 10 -12: -4
B = [-10; 32: -16]:
X = A\B
K&t qua:
—
2.0000
4.0000
1.0000

-6 16];
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[4

==l

K&t qua:

-2 -10;

= [-10: 32:
inv(A)
C*B

.2000 2
.4000 O
L7000 O

.0000
.0000
.0000

-2 =10

2 10 -12;
-16];

.3000 .1000
.6000 . 7000
.8000 1.1000

o

2 10 =-12;

B = [-10; 32 -16];

X = inv(U)*inv(L)*B

1.0000
0.5000
1.0000

4.0000

2.0000
4.0000
1.0000

0
1.0000
-0.7273

-2.0000
11.0000
0

1.0000

-10.0000
-7.0000
0.9091

-4

-4

-6 16];

-6 16 ]

Vi du 2: X4c dinh hiéu dién th€ V, va V, clia mach nhu sau

W

e = ..

30 + j40A

Win =
{3:) 1.15 — 50.8

AAMMA—N

35 — 1.2 W

Yo =
0.55 — j0.4

@

p.

20 + j15A
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Ap dung dinh luat Kirchhoft cho dong dién ta c6:
1.5—420 —35+4121[ W 30 + 540
—.35+ 41.2 0.9—416 || Vo | T | 20+ 415
Cong suat ctia dong dién dugc tinh S= V*1
Matlab:
> J=sgrt{-1};
>> I=[
> ¥=[1.5-3%2 —_3549*1.2; —.35+3*1.2 _.0-3*1.6];
P W=inwv (Y1 *I1;
S=V.*
W

i
i

W=

3.5%02 +35.0%281
6.0155 +36.22121

1.0e+0032 *

1.5114 + 0.%0%21
0.8636 + 0.63421

Polynomials and Interpolation(Ham da thic va ndi suy)

MATLAB cung cAp mot vai ham cho cdc phép todn da thitc co bdn nhu tim
nghiém da thac ( roots), uGc lugng gid tri da thitc(polyval), phép tinh vi phén,.. Thém
vao d6 ¢6 mot vai ham cho nhitng ng dung cao hon nhu ham noi suy, st Iy s6 liéu
thuc nghi€ém, phan ra da thic.

Tim nghiém da thiic:
s® +9s° + 31.255" + 61.255% + 67.75s” + 14.75s + 15

Matlab: S dung ham roots d€ tim nghiém da thic trén
p=[1 9 31.26 61.26 67.76 14.75 15 ]
r = roots(p)

Ta thu dugc nghiém:
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Tr =
-4.0000
-3.0000
-1.0000 + 2.00001
-1.0000 - 2.00001
0.0000 + 0.50001
0.0000 - 0.50001

Tim hé s6 ciia da thiic khi biét truéc td@p nghiém:
Gia st nghiém cua da thicla : -1,-2,-3 + 4

Diing ham poly d€ tim hé s6 ctia da thiic, ta thyc hién MATLAB nhu sau:

i = sqrt(-1)
r=[-1 -2 -3+4%i -3-4#%i ]
p = poly(r)
K&t qua:
P=

1 9 45 87 50
Pa thirc cia bd nghiém trén la
st +9s% + 455 + 875 + 50 = 0
Tinh gid tri ctia da thiic:
St dung ham polyval(c,x,) dé tinh gi4 tri cla da thic c tai x=x,
Vidu 1: Tim gia tri cGia da thic f(x)=x’ —3x—1sau tai x=5

MATLAB:
>> p=[1 0 -3 -5];
=x uw0=5;
== polyval {p,=x0)
ans =
105
Vidu 2:
c=[1 2 3 1];
x = 0:1:4;
y = polyval(c, x)
K&t qua:
}r —

7 23 55 109

Nhdédn va chia da thiic:
St dung hai hAm conv va deconv khi ta mudn nhian hoic chia hai da thic v4i nhau:
Vidul: Cho haida thitc: f =s*>+7s+12 va f,=s>+9 Haytinh f, = f *f,

Nguyén Hodi Son - Khoa Xay dung va Co hoc Ung dung - DPHSPKT Trang 23



!! Matlab Cin ban

MATLAB:
= fl1=[1 7 1Z];

= f2=[1 0 9];
*» fi=conv(fl, £2)

£3 =

1 7 21 63 108

Viy da thifc can tim 1a:
f,=s"+7s’ +21s* +63s+108

Vi du 2: Cho hai da thitc f, =s* +9s’ +37s> +81s+52 va f, =s’>+4s+13, hdy tinh

A
fs
MATLAB:
== £4=[1 % 37 81 5Z];
> £5=[1 4 13];
> [fe,r]l=deconv{fd, £5}
fe =
1 5 4
]’_" =
0 0 0 0 0

Vay da thitc can tim la: f, =s> +5s+4
Véir 1a phan du f4=conv(f5,f6)+r
Vidu 3:
= ogl=[1 3 & 4 5];
= ogZz=[1 5 4];
> [g3,r]=deconvi{gl, gz}
g3 =
1 -2 12
]’: =

0 0 0 —-48 -43
=r gl3Z=convigZ,g3)+tr
g32 =
1 3 & 4 5

Tinh dao ham cua da thiic:
Ta st dung ham polyder(p) dé tinh dao ham cia da thic p
Vi du:
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>> hl=[1 2 1]; >> p =[10 -2 -5];
*» dhl=polyder (hl) >> o = polyder(p)
dhl = q =

2 2 3 0

Phdén rd da thiic:
St dung ham [r,p,k]=residue(b,a)
bis) _ 8 + Iy N 'n n

a(s) s-p, s-p, = s—-p, ks

Vi du: Phan ra da thdc sau
254 + 95 + 1

Fls) = §3 + 82 + 45+ 4

a=[1 1 4 4];
[r,p,k] = residue(b,a)

K&t qua:
Tr =
0. 0000 -0.25001
0. 0000 +0.25001
=2.0000
P =
0. 0000 +2.00001
0. 0000 -2.000041
-1.0000
K =
2.0000

Cudi cuing da thic trén sau khi phan ra ta dugc

—2 §0.25 —70.25 —2 1
+ = ChdimhaSg N + -
s+1 s+32 s—j2 s+1 5244

2+

Ding ham  [b,a]=residue(r,p,k) d€ chuyén nguoc lai
Vi du 2:
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_4+85 )
1+6s " +85°
MATLAB:
b=1[-4 8];
a=1[1#6 8];

[r,p,k] = residue(b,a)

r =
—-12
8

p:
4
-2

k =

[]
Dung ham [b,a]=residue(r,p,k) ta c6 két qua sau:
[b2,a2] = residue(r,p,k)

Sit Iy 56 liéu thuc nghiém:
St dung ham polyfit(x,y,n) d€ tim hé s& cia da thifc dua vao mot tap dit liu

c6 nghia, v6i x va y la dit li€u con n 1a bac da thic ndi suy

Vidul:

= x = [1 2 3 4 5]; vw= [5.5 43.1 128 2%0.7 4%8_4];

D polviit(x,v, 3)

¥ -0.1517 21.5821 -60.3262 35_.3400

Vidu 2: Tim da thitc bac 3 dya vao bang di liéu sau:

z |0 1 2 4 6 10

y |1 7 23 109 307 1231

MATILAB:
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> xw o= [ 012 4 ¢ 10];
> v = [ 1 7 23 10% 307 12311];
o polvEit (x,v, 3)
o=
1.0000 2.0000 Z.0000 1.0000

b4 thi:

| A R E A A A
1200
1000
200
GO0

400

NOQI SUY
Noi suy dit liéu mot chiéu:
St dung ham interpl dé noi suy dit liéu mot chiéu, ci phdp ctia Iénh nhu sau:
Cii phdp:
yi =interp1(x,Y,xi)
yi = interp1(Y,xi)
yi = interp1(x,Y,xi,method)
yi = interpl(x,Y,xi,method,'extrap')
yi = interp1(x,Y,xi,method,extrapval)
Chii thich:
o yi =interpl(x,Y,xi) trd vé€ vec to gi4 tri yi tuong ng véSi vec td gid tri xi dua
vao phép ndi suy cia tip dit liéu x, Y. N&€u Y 1a mot ma tran thi hAm ndi suy sé&
xdy dung theo tirng cOt clia ma tran Y.
Vi du:
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0:10;

v = sinix);

1 = 0:.5:10;

= interpl{x,v,xi]

et
'_I -
|

Columns 1 through 7

0 0.4207 0.8415 0.8754 0.%053 0.5252 0.1411
Columns 8 through 14
-0.3078 -0.7568 -0.8579 -0.8589 -0.61%2 -0.2724 0.1888
Columns 15 through 21

0.&8570 0.8232 0.5854 0.7007 0.4121 —-0.0660 -0.5440
e yi =interpl(Y,xi) gidng nhu yi = interpl(x,Y,xi) tuy nhién x = 1:N v4i N=
size(Y,1) hodc N=length(Y)
Vi du:
> ¥Y=[1 & 92 4 7 3 & 8];
>> xi=[2 4 8];
>» yvi=interpl (Y, xi)

& 4 g

= plot{[l:lengthi{¥y)],¥, 'vr’",=x1i,vi, "b*")
>» grid on
Két qud do thi:
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e interpl(x,Y,xi,method) Noi suy dif liéu theo nhi€u phuong phap khic nhau
Method:

‘nearest’:

‘linear’: Phép ndi suy tuy€n tinh va ciing 12 method mic dinh clia ham interpl.

‘spline’: NOi suy theo dudng cong bac 3

‘cubic’ va ‘pchip’: NOi suy theo dudng cong Hermit
Chu y:

D3&i v6i cdc ‘nearest’ va ‘Inear’ thi gid tri phan tf clia vec td xi nim ngoai viing

gi4 tri x thi MATLAB hiéu cdc phin t¥ nay 12 NaN, con cic phudng phap con lai
MATLAB sé thuc hién theo phép ngoai suy.

Vi du:
P

t = 1%00:10:1550;

po= [75.5%%95 S1.5%72 105.711 122.203 131.665%...
150,657 179,323 2032.212 226.505 245.633];

oM o= 19%00:1:2000;

Y interpl{t,p,x, "spline’™};

plotit,p, "0o",®,v)
>» grid on
Két qud bang do thi:

30 — 1 T T T

250

200

150

100

o T T A N S A N R
1900 1910 1920 1930 1940 1350 1980 1970 1950 1990 2000

o yi =interpl(x,Y,xi,method, 'extrap') Thuc hi€én phép ngoai suy &ng vdi tiing gid
tri clia xi ndm ngoai vang di liéu cha x.
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e yi =interpl(x,Y,xi,method,extrapval) Tr3 vé vec to gid tri cia cdc phan ti xi
ngoai vung dit li€u Xx.
Ni suy dit liéu hai chiéu: St dung ham interp2 d€ thé hién phép ndi suy hai chiéu.
Pay la m6t ham quan trong cho viéc st 1y anh va cédc dit li€u ma ta mudng tugng hoda.

Piém noi suy P(XL,YLZI)

B6 diém u6i (X,Y,Z)

Cu phdp:
Z1 = interp2(X,Y,Z, XL, YI)
71 = interp2(Z,X1,YI)
ZI = interp2(Z,ntimes)
Z1 = interp2(X,Y,Z,XI,YI,method)
Chii thich:
o ZI =interp2(X,Y,Z, XL YI) trd vé vec td gid tri ZI tuong tng vé6i cip vec to gid
tri (XL, YT) dwa vao phép ndi suy cia tap di liéu X, Y,Z.
Vidu:
= [®,¥] = meshgrid{-3:.25:3);
v = peaksi{X,Y;;
> [¥I,Y¥I] = meshgrid(-3:.125:3);
>> Z2I = interp2(X,¥,2,XI,¥I);
=x meshi{¥,¥,2), hold, mesh({XI,¥I,6 ZI+15)
hold off
axis{[-3 2 -3 3 -5 2071
bé thi:
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e ZI =interp2(Z,X1,YI) Thuc hién phép ndi suy hai chiéu véi tap dif lieu X=1:N,
Y=1:M va Z trong d6 [M,N]=size(Z).

e ZI =interp2(Z,ntimes) Thyc hién phép noi suy bing viéc ting thém gid tri Z
1én n lan

o ZI =interp2(X,Y,Z,XI,YI,method) Thyc hién phép noi suy 2 chiéu dya vao cic
phuong phap sau:

Method:

‘linear’:

‘nearest’:

‘spline’

‘cubic’
So sanh cac phuong phap ndi suy khac nhau:

MATLAB:
[xi,yi] = meshgrid(-3:0.25:3);
zil = interp2(x,y,z,X1,y1,' nearest’);

zi2 = interp2(X,y,z,x1,y1, bilinear");
713 = interp2(x,y,z,x1,y1,'bicubic');

S
2.0 by ) ‘.I‘:“
Ty

'-‘.I'*" R
LU
%%

surf(xi,yi,z11) surfixi,yi,zi2) surf(xi,yi1,z13)
% nearest % bilinear % bicubic

GIAI PHUONG TRINH VI PHAN THUONG
C6 hai 16p bai todn:
4 Bai todn gi4 tri diu : Nghiém bai todn phu thudc vao thdi gian, do vdy nghiém
bai todn & thdi di€m ban dau phai bi€t trudc.
4+ Bai todn gid tri bién:Nghiém bai todn khong phu thudc thdi gian, tuy nhién
nghiém bai todn trén bién phai dugc biét trude
Gidi bai todn véi gid tri dau:
Gia st ta sir phuong trinh vi phan cip 1 va diéu kién dau cho nhu sau:

y' =1(t,y)
y’(to) =Yo
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Céc ham MATLAB sau dung d€ gidi ptvp diéu kién dau:

e 0de23: Giai ptvp bac 2-3 theo phudng phap Runge-Kutta
e ode45: Giai ptvp bac 4-5 theo phudng phdp Runge-Kutta
Cu phadp:

[T,Y] = solver(odefun,tspan,y0)

[T,Y] = solver(odefun,tspan,y0,options)

[T,Y] = solver(odefun,tspan,y0,options,pl,p2...)
[T,Y,TE,YE,IE] = solver(odefun,tspan,y0,options)

Chu thich:
solver : ode23, odeds,...
odefun: ham chtta ptvp
tspan: Vec t6 xdc dinh khodng tp
yO: Vec to gid tri ban dau
option: Thudc tinh tich phin
Vidu 1:
Area: A
o
hg
hit)
=== Resistance: R
ﬁ —j»  Flowrate: Q
Véi
dh, ko _ Gl
df AR A
Ry =40, A=7853 H=100
hay:
dn__ h 0.0, :
o AR A
MATLAB:
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> ¢clear all
> A=T8.5;

> R=100;
= h0=40;
Fx tspan
> odefun

[0 50007;

inline{'-h/ {78.5*100} ", "', "h');
= odedb{odefun, tspan, ho} ;

>> plot(t,h, 'r', "Linewidth', 2)

>» grid on

[t h]

F

T T T T T T T T T
| | | | | | | | |
| | | | | | | |
| | | | | | | |
[ [ A ) I |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | ) |
L e e e A R R S - = =7
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
) I B A U AN R I
| | | | | | | | |
| | | | | | | |
| | | | | | | | |
| | | | | | | | |
- ft-"——=—I-—-—"—4—-=———-—-—-/—-—- -1 i A Sl e |
| | | | | ) | | |
| | | | | | | |
| | | | | | | | |
Lol v fov v _
| | | | | | | | |
| | | | | | | | |
| | | | | | | |
| | | | | | | | |
| ettt A L i e S e i o S i el
| | | | | | | | |
| | | | | | | |
| | | | | | | | |
| | | | | | | | |
N N R B B e L A
| | ) | | | | | |
| | | | | | | |
| | | | | | | | |
- L e S I
| | | | | | | | |
| | | | | | | |
| | | | | | | | |
| | | | | | | | |
— — 7 O A |
| | | | | | | |
| | | | | | | | |
| | | | | | | | |
| | | | | | | | |
o [o¢] [{] < N o [oe] [{] < N o
< ™ o™ ™ [90] o™ N N N N N
(y

3500 4000 4500 5000

2500 3000
time(s)

1500 2000

1000

Vidu 2:
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- LAP TRINH VGI MATLAB

MATLAB cho phép ngudGi dung 1ap trinh theo hai loai : scripts va function

SCRIPTS: La hinh thifc don gidn nhat ciia M-file bdi vi n6 khong c6 thong s6
vao va ra. Ching 1a mét tip hgp cdc 1énh va cac ham cia MATLAB. Scripts hoat
dong dua vao d6i tugng tdn tai trong Workspace. TAt cd cdc bién tao ra trong scripts
déu c6 thé st dung sau khi scripts két thic.

Vidu:
%% % M-file: ex_3_1.m Thuc hién 6 dong command line
theta=-pi:0.01:pi; >> theta=-pi:0.01l:pi;
rho(1,:)=2%*sin(5*theta).”2; »» rho{l,:1=2%*zin{5*theta).”2;
rho(2,:)=cos(10*theta).”3; »» rho(Z, :i=cos{1l0*theta)."3;
rho(3,:)=sin(theta). 2; »»> rho{3, :)=sin(theta)."Z;
rho(4,:)=5%cos(3.5*theta)."3; >»> rho(4, :}=5%cos(3.5*theta}."3;

FUNCTION : La scripts tuy nhién c6 thém d6i s6 vao ( input arguments) va
dd1 s6 ra (output arguments). Hoat dong cia bi€n trong mot workspace riéng, cac
bi€n nay chia r& vdi cdc bién trong workspace ma ta thyc hién trong scripts hay &
command line.

Céc thanh phan co bdn clia mot ham (function)

* DoOng dinh nghia ham.

» Dong cho biét ¥ nghia ctia ham (Dong HI)

* Dong chd thich y nghia cia ham ( Dong Help line)
» No6i dung ctia ham

Vidu:
Dong dinh nghia ham cho biét: Tén clia hAm va cdc doi sd cia ham dugc minh hoa
nhu sau:

function y = average(x)

1
‘ L input argument
function nome

output argument
keyword

Viéc dit tén ham ciing c6 rang budc gidng nhu viéc dit tén bi€n: bit diu bing
tén ham bing ki tv ti€p theo 1a cdc con s6 va diu gach dudi.
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D6i s8 ctia ham: Néu ham c6 nhiéu gid tri trd vé thi ta dit tit cd cdc d6i s6 nay
trong ddu ngoic vuong []
function [x,y,z]= sphere(theta, phi, rho)
Né&u ham khong c6 gi4 tri trd vé ta c6 thé d€ trong hay dé dau []
function print_result(x) hay function []=print_result(x)
Dong HI: Pay 1a dong trg gitip diu tién, cho biét y nghia clia ham, dong nay ngay
sau dong dinh nghia ham va bit diu véi ki tu “ %”
Vidu: ham average.m
% AVERAGE means of vectd Elements
Dong nay s& 12 dong diu tién xuat hién khi ban go help function_name ( Tén ham ) tai
dong nhic (>>) cia MATLAB. Dong nay chifa thong tin rt quan trong ctia ham.
Cdc dong trg giup ( Help line):
Céc dong nay dudc tao ra nhmi muc dich chi thich cdc thong s6 clia hAm ciing nhu cdc vi
du khi st dung ham nay. Cdc dong nay xudt hién sau dong H1 line khi ban go help
function_name tai dong nhic cia MATLAB. C4c dong nay sé& két thiic khi c6 dong tring
gifta hai dong c6 “ %”
Vi du ban gd help sin tai dong nhic MATLAB:
C6 k&t qua nhu sau:

*» help =sin

SIN Sine.
SIN({¥) 13 the sine of the elements of X.

overloaded methods
help sym/sin.m

Noi dung ciia ham: diy chinh 13 phan chinh clia hAm

function A=average (x)
% Tinh gia tri trung binh cua mot wvec to —>

% x mot wecto Cco m phan tu Céc done tra eid
% A ogia tri th cu x ac dong tro glap

m=size{x,2); h

tong=04

for i=1l:m .
tong= tong+x(l,i}; —Noi dung cua ham

end

A=tong/m; )

Chu thich trong MATLAB :
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Nhu da dé cap & trén, Dong chi thich 12 dong bit dau v6i ddu % . Dong chi
thich c6 thé xuat hién ba't ¢ dau trong *.m ( tip tin cia MATLAB) va ta c6 thé dit &
cudi dong 1énh.

Vi du:

%% Tinh tong cac phan tu

y=sum(x) % su dung ham sum
Ham hoat dong nhu thé nao:

Ngudi diing c6 thé goi ham & dong nhic Matlab hay bt ¢t noi nao trong *.m (
tap tin cia MATLAB) chiic riing cdc thong s6 cin thi€t cho ham dd 13 dudc

Khi gdp mot tén m6i MATLAB :

1. Kiém tra xem c6 phdi la tén bién hay khong.

2. Ki€m tra xem c6 phai 12 haim con (subfunction) va ham riéng (
private function( Him nim trong thu muc con ctia thu muc hién
hanh goi la ham riéng)) hay khong.

3. Kiém tra xem ham nay c6 trong dudng din hién hanh hay khong.

function a = mean(v,n)
% Calculate average.

\4

a =sumv)/n;

function (avg.med) = newstats(u) % Primary function
% NEWSTATS Find mean and median with internal

function m = median(v,n)

functions. % Calculate median.
n = length(u); w = sort(v);
avg = mean(u,n); if rem(n,2) ==

med = median(u,n): Subfunction

\4

m = w((n+1)/2);

else
m = (w(n/2)+w(n/2+1))/2;
end

Kiém tra bién vao va ra ciia mét ham:
. < . N P R A N N
Ta st dung hai ham sau: nargin va nargout d€ ki€m tra thong s6 vao va ra cla

function c = testargl(a,b)
if (nargin == 1)

c=a’2;

elseif (nargin == 2)
c=a+b;

end

Cdc phép todn logic:
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Phép toan Y nghia
& Va
I Hoic
~ Phu dinh
Bdang todn logic
A B ~A AlB A&B |A xor B
0 0 1 0 0 0
0 1 1 1 0 1
1 0 0 1 0 1
1 1 0 1 1 0
Vidu:
> u = [1 0 2 3 0 5];
v = [5 & 1 00 7];
u & v
ans =
1 0 1 0 0 1
xouo | ow
ans =
1 1 1 1 0 1
>~
ans =
o 1 o ] 1 ]
Cdc ham logic ( Logical function :
1. C=xor(A,B)
Ynghl”a:
A B C
Zern Zern N
Zern nanzero 1
NonZero  Zero 1

nonzera  nonzera 0

Vidu:
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= L= [0 0 pi eps]
o o=
0 0 2.1414 o.0o00n0
*» B = [0 -2.4 0 1]
B =

0 -2 .4000 0 1.0000
» C = xor{A,B)
o =

o 1 1 o
2. all(A) hoic all (A, dim)

Kiém tra td't ci cdc phan tf trong vecto A, gid tri sé trd vé 1 néu t4't c4 phan ti
khic khong ngudc lai biing 0. N&u A 1a mot ma tran thi all(A) sé& ki€m tra vectd cot

cla ma trin A.

> A=[0 0O 0 0];
== oall (R

ans =
0

= B=[7 8 9 10];
= galliB}

ans =
1

> o=[0 5 & 0 7];
= oallic)

ans =
0

> D=[4 5 &;1 2 3; 7 8 0];
== ogll D}
ars =

1 1 0

all( A,dim): Ki€m tra phin tf mang A theo vec td hing hay cot ma thoi
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11171 111]0
1[1]0 0

A al(A1) dl(A,2)

Ta c6 thé tng dung ham nay dé 1ap trinh

if all(A<5)
léenh
end

> A=[4 5 &6; 1 3 6];
== all {A<4d)

ans =

0 0 0
>x all (A<D)
ans =

1 o 0]
3. Ham any(A) va any(A,dim)
Ciing giong nhu ham all nhung ¥ nghia hAim any chi trd vé 0 khi tit cd cdc phan tir ma
trin A déu bing 0 con céc trudng hgp con lai ham trd vé 1

any(A,dim)
1]ol1]| [1]o]7]
0|00 E
A andAl)  anA2)
Vi du:
>> A=[4 9 2 0]; i; 3;1[4;: 9:;4 2 8;0 5 6];
>> all (B) all(B)
ans = ans =
0 1 1
= oany ih) >> any (B)
ars = ans =
1 1 1 1

4. Ham find(A)
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Tim chi s6 clia phan ti A theo mot déu kién nao d6. Vi du sau s& minh hoa cu

thé€ hon
> p=[1 5 & 2 ;4 2 0 2.5;7 % 1 0]

FA——
1.0000 S5.0000 &.0000 2.0000
4._.0000 3.0000 0 Z.5000
7.000o0 S.0000 1.0000 0

>» 1=find {A<3)

1=
1
8
5
10
11
12
F» A{1)=10
FA——
10 5 & 10
q 3 10 10
7 & 10 10
Todn tit quan hé:
Todn ti Y nghia
< Nhé hon
<= Nhé hon hodc bing
> Lén hon
>= L6n hon hodc bang
== Bing nhau
~= Khong bing
Cdc cdu lenh diéu kién:
e Dangl:
if (biéu thitc logic)
1énh
end

Lénh chi thuc hién khi bi€u thic logic nhin gia tri ding. N&u biéu thitc logic
nay khong thod man thi Iénh khéng dugc thuc hién.
Luu d6:
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v Lénh
Vidu: <
x =1input('x ="); M
if x<0
X = -X;
end,
disp('Ix I =");
disp(x);
e Dang?2:
if (biéu thiic logic)
Iénh 1
else
1énh 2
end

Lénh 1 thyc hién khi biéu thitc logic ding va ngudc lai khi biéu thic logic sai
thi 1énh 2 thuc hién.
Luu d6:

| false
statements (1) statements (2)
L |

x = input('Nhap x:")
if x<-1

y = abs(x+1)

else

y = abs(x-1)

end

disp('x=")

disp(x)

disp('y=")

disp(y)
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e Dang3:

if (biéu thiic logic 1)
1énh 1

elseif (bié¢u thiic logic 2)
1énh 2

else
1énh 3

end

O dang nay lénh 1 thyuc hién khi bi€u thic logic 1 thda man. N&u biéu thic
logic 1 khong ding, chudng trinh ti€p tuc ki€m tra bi€u thitc logic 2, n€u diing thuc
hién Iénh 2 néu sai sé& thyc hién 1énh 3.

Luu d6:

fa.ae ) - [—
staternents (1) statements (2} statements (n) statements (n+1)
1y ! l ! !
Vidu:
if temperature > 100
disp("Too hot - equipment malfunctioning.’)
elseif temperature > 90
disp(’Normal operating range.’)
elseif temperature > 50
disp(’Below desired operating range.’)
else
disp("Too cold - turn off equipment.’)
end
Vong ldp for:

for index = start:increment:end
Statements
end
start v end 1an lugt 12 gid tri bit du va két thic clia index, increment 13 budc
nhdy, n€u khong cai dit buéc nhdy thi MATLAB mic dinh increment =1, mbi 1an lip
s& két thiic khi gip tir khda end . Viéc dau tién khi thuc hién vong lip for 12
MATLAB ki€m tra xem sé& lip bao nhiéu l1in, sau d6 mdi bit ddu thyc thi vong lip.
Luu db:
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computations

|
—

Vi dul:

Ty
| START )

N-=0O
i};ﬁ? oy | o — |nltla|IZE
CIRC = 0.0

J e Exit FOR

AREA =x- R
CIRC =20 -n- R

e, OUIPUT I
Te—W R AREACIRC ff

—

MATLAB code:
Vidu 2:

n = input('Enter n:');

Sn=0;

fork=1:1:n

Sn = Sn + 1/k;

end;

disp('Sn = ");disp(Sn);
Vong ldp while:

while ( diéu kién)
1énh

end
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D6i v6i vong lip while thi s6 1an lip khong x4c dinh, s6 1an 1dp phu thudc vao
diéu ki¢n dldng hay sai. Trong khi diéu kién con ding thi vong lip van con ti€p tuc vi
vay trong phan 1énh ctia vong lap while ludn c6 diéu kién dé€ dirng vong lip. Trong
qué trinh xay dung va chay thit chuong trinh néu rdi vao vong lip vo han thi ban nhan
t6 hop phim: Ctrl+(pause/brreak) d€ két thiic chuong trinh.

Luu d6:
initialize k
computations
Vidu I:

START

e |4——— nitialize

CIRC =00

it

while
R={.0 ’
—

Sent. | Exit WHILE

QUTPUT
R, AREA, CIRC

r
{ STOP :l

Nguyén Hodi Son - Khoa Xay dung va Co hoc Ung dung - DPHSPKT Trang 44



m Matlab Cin ban

MATLAB code:
Vidu 2:
n = input('Enter n:");
Sn=0;k=0;
while k<=n
k=k+1;
Sn = Sn + 1/k;
end
disp('Sn ="); disp(Sn);

CAu tric switch ... case

switch (biéu thirc)
case diéu kién_1
Lénh 1
case diéu kién_2
Lénh 2

case diéu kién_n
Lénhn
otherwise
Lénh (n+1)
end
Vi du:
fprintf(' \n");
fprintf('Select a case:\n');
fprintf(' \n');
fprintf(' 1 - pi\n');
fprintf(" 2 - e \n");
fprintf(' 3 - i\n");

fprintf(’ \n');
n = input(");
switch n
case 1
disp('Pi = ");disp(pi);
case 2
disp('e = ");disp(exp(1));
case 3
disp('i = ");disp(1);
otherwise

disp('Nothing to display');
end
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PO HOA TRONG MATLAB

Cdc budc dé hoa:

Buéc MATLAB code
o X=0:0.1:2%p1;
1. Chuan b1 dir li¢u Y= sin(X):
2. Chon cira s6 va vi tri ca ddi tugng dd  figure(‘Name’,’Hinh sine’);
hoa trong cita s6. subplot(2,2,1);
3. Goiham vé @6 thi h =plot(X,Y);

4. Xéc dinh thudc tinh cho hinh nhu ki€u
dudng, mau sic, ...

5. Xdc dinh cac thudc tinh cua axis, axes, | axis([-1 6-1.2 1.2]);
luGi Ve, ... grid on;

xlabel(‘X’);
ylabel(*Y=SIN(X)’);
title(‘Do thi hinh sine’);

set(h, ‘LineStyle’,’-*,’Color’,’r’)

6. Chu thich cho d6 thi: labels, legend,
text, ...

7. Xuatkét qud

K&t qua cdc budc trén ta ¢6 dd thi nhu sau:

MATLAB code Db thi
X=0:0.01:2%pi; -) Figure No. 1: Hinh Sine
Y 1=sin(X); File Edit “iew Insert Toals ‘Window Help
Y2=cos(X); DEEE KA A/ BLD
figure('Name','Hinh Sine'); Hinh Sine
Subplot(2,1,1); 1 . . : T
h=plot(X,Y1); _ / |
set(h,'linestyle',-','Color’,'r"); < . VAT N R N S A 1
xlabel('Truc X'); i :
ylabel('Y=sin(X)'); ! !
title('"Hinh Sine'); L 0 1 2 3'Tm o 1 7
grid on Hinh COS
subplot(2,1,2); ~
h=plot(X,Y2); = : ' : ;
set(h,'linestyle',".",'Color','d"); L N SR AL CCLTTINIELLEEE 7]
xlabel("Truc X'); >
ylabel("Y=cos(X)"); R : ; - : : :
title('Hinh COS"); 0 1 2 3Truc:}{4 CH 7
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grid on;
M5 hinh cdy thu muc quén 1y d6i tuong dd hoa trong MATLAB

Rioot
Figure
Axes Uicontral LIim!nu Uicontextmenu
Image Light Line Patch Rectangle Surface Text

C4c doi tugng cia MATLAB

Surface ™5

Axps
(31

Image
Hx’l:s P}nch
(2-13)
Lénh figure
Cii phdp:
figure
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figure('PropertyName',PropertyValue,...)
figure(h)
h = figure(...)
Chii thich:
e  figure: tao mot d6i tugng d6 hoa, d6i tugng dd hoa & diy 1a cira s6 dé
quin 1y tit c4 cdc k&t qua clia MATLAB khi xui't ra dudi dang db hoa.
e  figure('PropertyName',PropertyValue,...): Clta s4 vGi nhitng thudc tinh
va gid tri ma ngudi st dung sé cai dit trong clra s6 nay.
e figure(h): Thuc hién mdt trong hai nhi€ém vu sau:
- Kiém tra xem figure(h) tdn tai hay chua.
- N&u chua c6 thi tao mot cira s6 mdi con né€u c6 rdi ( da ton tai ) thi lam
figure nay hi€n hanh.
Mot vai property ( thudce tinh ) cia figure:
- ‘Position’ : Xdc dinh vi tri cia figure & ddu trén man hinh
- ‘Name’: Tén cta figure
- ‘NumberTitle’: S& ctia thit ty ctia figure
- ‘Color’: mau nén cta figure
C4c 1énh lién quan dén figure:
clf: X6a cita sd (figure) hién hanh.
gef: Tra vé cita s8 (figure) hién hanh cla figure hién hanh.
close(h): D6ng figure thit h v6i h 12 mot con sd.
close all: Déng tat cd cdc figure.
get(0,'ScreenSize'): Lay ch€ @6 phan gidi man hinh, dung d€ dinh vi vi tri clia
figure trén man hinh.
Vidu:
scrsz = get(0,'ScreenSize');
figure('Position',[1 scrsz(4)/2 scrsz(3)/2 scrsz(4)/2])
set(0,'DefaultFigureProperty',PropertyValue...): Thi&t 1ap gi4 tri hay thudc tinh
maic dinh cho figure.
Lénh axes
Cu phép:
axes
axes('PropertyName',PropertyValue,...)
axes(h)
h = axes(...)
Chu thich:
Lénh axis cho phép ngudi diing tao ra mot hé truc mdi d€ chita doi tugng dd
hoa khac nhu : line, text, ...
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=3

Image Light Line Patch Rectangle Surface Tet

Properties : thudc tinh clia axes nhu : box( on/ off ), Position( [left bottom width
height]), Visible(on / off), ...
C4c 1énh lién quan dén axes:

cla: X6a axes hién hanh.

gca: Tra vé axes hién hanh cida figure hién hanh.

set(0,'DefaultAxesPropertyName',PropertyValue,...): xac 1ap lai gia tri midc dinh
cho axes goc.

set(gcf,'DefaultAxes PropertyName',PropertyValue,...): xac l1ap lai gia tri mac
dinh cho axes clia ctra s& hién hanh.

Lénh subplot:
Cu phép:
subplot(m,n,p)
subplot(h)
subplot('Position’,[left bottom width height])
h = subplot(...)
Chad thich:
e subplot(m,n,p): Tao ra mot axes & vi tri thit p khi chia ctta s& ra thinh m xn
hinh ch@r nhit va axes nay trd thanh axes hi€n hanh.

MATLAB code: ] 1

%% Tao dit liéu B D 1@
x=linspace(-50,50,250); [FRIRR) | JERRER S0 0 50
yl=real(besselj(1,x)); 1
y2=real(besselj(2,x)); 0 0 50 )

grid on; @
9 Veé hinh ving vdi dit liéu trén Y 0 =

subplot(2,2.1), plot(x,y1,x,y2)
subplot(3,3,6), plot(x,y1,x,y2)
subplot(4 4 4), plot(x,y1,x,y2) _ :
subplot(4,1.4), plot(x,y1,x,y2) 50 0 30

e subplot(h): tao axes 'ng v6i h 1am hi€n hanh.

e subplot('Position’',[left bottom width height]): Thi€t 1ap vi tri cho axes
Lénh hold: Dung d€ vé dudc nhiu hinh trén cling mot axes gébm c6 :

hold on : Cho phép vé& nhiéu hinh trén mot axes.

hold off : k&t thic viéc cho v& nhiéu hinh trén mot axes
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Lénh title: Tao tiéu dé cho dd thi

Cu phép 1énh:

title('string’)

title(fname)
title(...,'PropertyName',PropertyValue,...)

Vidu:
Matlab code:
clear all;
clc;
[X,Y,Z]=peaks(10);
surf(X,Y,Z);
title('surf(X,Y,Z))—

Lénh text: tao ddi tugng chit § mot vi tri x4c dinh trong hé truc toa do.
Cu phép:
text(x,y,'string")
text(x,y,z,'string")
text(...'PropertyName',Property Value...)
Vi du:

Matlab code:

plot(0:pi/20:2*pi,sin(0:pi/20:2%pi));
text(pi,0," \leftarrow sin(\pi)','FontSize',18);
grid on;

Lénh xlabel, ylabel, zlabel : tao nhan cho cidc hé truc x, y, z
Lénh axis: X4c dinh gidi han truc clia c4c truc toa do hoic tit cic hé gdm cdc 1énh

sau
axis([xmin xmax ymin ymax zmin zmax)
axis on/ off
axis square
axis auto

axis equal
Lénh grid on/ off : bac tit lu6i cia axes hién hanh
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LENH PO HOA 2D

1. Lénh plot.

Ctu phdp:
plot(Y)
plot(X1,Y1,...)
plot(X1,Y1,LineSpec,...)
plot(...,'PropertyName’,Property Value,...)
h = plot(...)

Chii thich:

e plot(Y) : NEu Y déu 1a so thuc thi plot(Y) xay dung do thi dua trén tap dif liu
X=0:size(Y,2) va Y con Y 12 sd phifc thi plot(Y) s& xay dung dd thi dya vao tap dir
li€u sau: X= real(Y), Y=imag(Y)
e plot(X1,Y1,...): dd thi dugc xay dung trén tap dit lieu X, Y
e plot(X1,Y1,LineSpec,...): Giong nhu 1énh plot(X,Y) tuy nhién LineSpec hd trg
ta dinh nghia (LineStyle, LineWidth,Color, Maker)
e plot(...,'PropertyName',PropertyValue,...): Thiét 1ap thudc tinh cho dd thi
Vidu:
MATLAB code:
»> ¥ = —pl:pi/l0:pi;
v = tani{sini{x)) - sin{tani{x));
ploti{x,v, "—-—rs", "LineWidth™,2, ...
"MarkerEdgeColor ™, "K', . ..
"MarkerFaceColor ™, "g'7, ...

"MarkerSize',10)
>» grid on

bd thi:

3 : :
Wi
B - PR
e S e L e S e e S S e P ————— L -q‘r = —i —————— —
o Lo

8 £ :
in------- e Lt BEEEE ]f_:. ______ e PR (I IR -
i ;
2F------ gLl ﬁr 1&;‘---:- ------ -i ------- aEEELLE il SiaEEEEE —
_3 1 | 1 H | 1 1
-4 3 2 1 0 1 2 3 4
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Vidu 2:

t=0:0.1:2%p1;

ploti{t,sin{z2*t), "-mo’, ...
"LineWidth', 2, ...
"MarkerbBEdgeColor ™, "kT, ...
"MarkerFaceColor™, [.452 1 .63], ...
"Markersize',12);

IRy =

bd thi:

LineSpec: gdm cic loai sau

= LineStyle

* LineWidth

= Color

= Marker( type, size, face, Edge)
LineStyle:

Ki hiéu | Kiéu duong | Vidu
- solid line (Mic dinh)
-- dashed line -
dotted line ...
- dash-dot line - —-—-—- -
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Linewidth(LW):
Gia tri LW 1 | 3 5

Hinh

Color:
C6 ba cich trong MATLAB x4c dinh mau sic cho ddi tugng d6 hoa 1a:
4+ RGB Value: Nhip gia tri mau sic thong qua ba gid tri
4+ ShortName: Theo tén viét tic
4+ LongName: Theo tén day di cda mau
Bing mau tuong &ng vSi ba ki€u trén

RGB Value | Short Name | Long Name
[1 1 0] v yellow
[101] i} magenta
[0 1 1] [ CYAan
[100] r red
[010] |g gEeeh
[001l] |b blue
[111] w white
[0oo] |k black

Maker:
Sau diy la cdc marker trong MATLAB

Ki hiéu Y nghia
Dau cong

Hinh tron

& D4u hoa thi
Piém

=}

Dau chéo nhau

Hinh vudng
Hinh thoi
Tam gidc trén

> Q@ (K

Tam gidc dudi

Tam gidc bén phai

Tam gidc bén trai

Sao nim canh

=R A |V <

Sao sdu canh
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Vi du:

MATLAB code |

> b= 0:pl/20:2%pi;
plot{t,sin{t), "—.r*")
>»> grid on;

>> £t = 0:pi/20:2*%pi;
>»> plot{sin{t-pi/fz2}, "——-mo")
>» grid on

>t o= 0:pl/20:2%pi;
> plot{sin{t-pi), ":bs")
>» grid on

Ngoai ra ta con diing cdc thudc tinh hé trg cho marker: 'MarkerEdgeColor’,
'MarkerFaceColor', 'MarkerSize'.

D¢ hiéu chinh thudc tinh clia mdt ddi tugng truc ti€p, ta chon properties... clia
ddi tuong can hiéu chinh
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T |
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1 1 1 : : I:

Coom Clear o
I O S~ N IO e -

0 H“D ‘ ‘ ‘ h’E i Line Width r

| s Y . Lnesye |
a5k----- Eﬁl!m __________ R Calor... el _

ﬁg EEIE Properties... :

1 - skl i i | | |
0 5 10 15 20 25 30 25 40 45

Hién thi hop thoai Properties nhu sau:

Fi Property Editor - Line

Edit Propertied or. Line | @9

Data  Stle | Info |

Line Froperties Marker Properties
Line style |Dotted line ¢ R4 Style |Sguare () |
Line width |0.5 hd| Size |B.0 |
Calar |Ellue ﬂ Edge caolar |Inherited (auto) ﬂ
Face caolar |N|:| color none) ﬂ
Example

0] Cancel Apply v Immediate apply Help

Ready

2. Lénh Line: Duing d€ vé dudng thing

Ci phdp:
line(X,Y)
line(X,Y,Z)
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line(X,Y,Z,'PropertyName',Property Value,...)
line('PropertyName',PropertyValue,...)
h = line(...)
Chau thich:
Ciing giong nhu 1énh plot di dé cip & trén
Vidu:

MATLAB code

> ¥=[0 5 10 15 15 z0 25 30];

>> y=[0 5 5 15 -15 -5 -5 0];

>» line(x,v, 'Linewidth'™, 2, "Linestvyle’, "=, "Marker', "d");
>>» grid on

| E—

--------------------------------------------------------------------

2 i i | i i i
] 5 10 15 20 25 30
3. Lénh vé plotyy:
Cu phap:
plotyy(X1,Y1,X2,Y2)

plotyy(X1,Y1,X2,Y2,'function")
plotyy(X1,Y1,X2,Y2,'functionl’,'function2')
[AX,H1,H2] = plotyy(...)

Chu thich:

o plotyy(X1,Y1,X2,Y2): Lénh v€ hai hinh trén mot axes, cung truc x va hai truc y
khac nhau. Hai hinh trén ¢ng véi hai tap dir liéu (X1, Y1) va (X2, Y2).

e plotyy(X1,Y1,X2,Y2, 'function'): Tap dit liéu trén c6 thé dung cidc ham (
function) &€ vé& nhu: plot, semilogx, semilogy, loglog, stem hoic bat ¢t ham nio
ctia MATLAB thdéa man: h= function(x,y)

o plotyy(X1,Y1,X2,Y2, functionl','function2’) : function1(X1, Y1), function (X2,
Y2) v6i functionl va function2 13 cdc ham da dé cap & trén.

e [AX,HI,H2] = plotyy(...) : Trd v& cdc axes chita H1 va H2 trong vec to AX.
AX(1) ¢ng v6i H1 ndm bén trdi va AX(2) itng v6i H2 nim bén phai.

Vi du:
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> axwis([-1 10 -1.5 1.5]1);
> w=0:0.01:2%p1i;
FxroYyCo=Ccos (H)

Fx oyes=sin(x);

== plotyyix, Vs, =, V2,

>> grid on;

> bt o= 0:pi/f20:2*pi;

Yy = exp(sin(t)};
plotyy(t,v,t,v, "plot’™, "stem’)
> grid on

4. Lénh semilogx va semilogy:
Cu phép:
semilogx(Y)
semilogx(X1,Y1,...)
semilogx(X1,Y1,LineSpec,...)
semilogx(...,'PropertyName',Property Value,...)
h = semilogx(...)
Cha thich:
Vidu:
5. Lénh stem:
Cu phap:
stem(Y)
stem(X,Y)
stem(...,'fill")
stem(...,LineSpec)
h = stem(...)
Cha thich:

stem(Y):

stem(X, Y)
stem(...,'fill")
stem(...,LineSpec)

Vidu I:

Nguyén Hodi Son - Khoa Xay dung va Co hoc Ung dung - DPHSPKT Trang 57



!! Matlab Cin ban

subplot(2,1,1;;

o= 0:0.1:4;

Vo= sin{x."2) . Fexp(—-x);
stem{x, V) rgrid
subplot{2,1,2);

v = linspace(0,2,10);
stem{exp{-v), "f111", "—-.")
axis ([0 11 0 1713

grid

e e = I I O o

0 : : : : : : :

) A S S O L O WO S
A A SR N SO N
DGGQ?TT TTTTTTT®é$£$$é@@???mﬁmém$@@mg{

Ny | | | |
0 |:I.5 1 1.5 2 25 3 345 4

oy

L I R e B N B
TR N U R NN N TR T S SO
| . . . . . . .
e I s e e m S
| |

ol R
| A i
. .

| |

| |
0.2 oo

|

]

1

o

a

6. Lénh loglog:

Cu phép:
loglog(Y)
loglog(X1,Y1,...)
loglog(X1,Y1,LineSpec,...)
loglog(...,'PropertyName',PropertyValue,...)
h = loglog(...)

Vi du:

MATLAB code:
subplot(2,1,1);

= logspace(-1,1);

loglog(x,exp(x),'-s")
grid on
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subplot(2,1,2);
x=0:0.1:5;
y=exp(sqrt(x));
loglog(x,y,":0");
grid

1D5 i i R

7. Lénh bar va barh:

Cu phép 1€nh:
bar(Y)
bar(x,Y)
bar(...,width)
bar(...,'style")
bar(...,LineSpec)
[xb,yb] = bar(...)
h = bar(...)
barh(...)
[xb,yb] = barh(...)
h = barh(...)
Vidu:

MATLAB code:

Nguyén Hodi Son - Khoa Xay dung va Co hoc Ung dung - DPHSPKT Trang 59



m Matlab Cin ban

Stack

Y =
round(rand(5,3)*10);
subplot(2,2,1)
bar(Y,'group')

title 'Group'
subplot(2,2,2)
bar(Y,'stack’)

title 'Stack’

subplot(2,2,3) Width = 1.5
barh(Y,'stack’) 10 ' —
title 'Stack’

subplot(2,2,4) ’

bar(Y,1.5) °

title 'Width = 1.5’

8. Lénh area:

9. Lénh pie:
Cu phép:
pie(X)
pie(X,explode)
h = pie(...)
Vi du:
MATLAB code: Aircraft Perfarming N Atlantic Crossings

3o 2%1%
4% 19%

% acft = char('A310',A330',MD11','DC-10', 'L1011",... %
% 'B747','B767','B777");

numbers=[12 15 24 35 16 120 456 156]; 14%
pie(numbers)

% for i=1:8 % array of strings

% gtext(acft(i,:)); % get text from char variable

% end

title('Aircraft Performing N. Atlantic Crossings')

55%
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10.Lénh histograms: Gom hai ham vé 14 : hist va rose
Cd phdp 1€nh hist:
n = hist(Y)
n = hist(Y,x)
n = hist(Y,nbins)
[n,xout] = hist(...)
Cu phép 1€nh rose:
rose(theta)
rose(theta,x)
rose(theta,nbins)
[tout,rout] = rose(...)
Vi du:
MATLAB code:
subplot(2,2,1);
% Polar plot
t=0:.01:2%*pi;
polar(t,sin(2*t).*cos(2*t));
subplot(2,2,2);
theta = 2*pi*rand(1,50);
rose(theta);
subplot(2,2,3);
x =-2.9:0.1:2.9;
y =randn(10000,1);
hist(y,x) ;
subplot(2,2,4);
Y =randn(10000,3);
hist(Y);
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500 4000
400 3000
300
2000

200
0 1000 II

0 ] —

. 5 0 5

LENH PO HOA 3D

1. Lénh plot3:
Cu phap:
plot3(X1,Y1,Z1,...)
plot3(X1,Y1,Z1,LineSpec,...)
plot3(...,'PropertyName',PropertyValue,...)
h = plot3(...)
Chd thich: TAt cd cdc cd phdp nay di€u giong 1énh plot tuy nhién plot3 ¢6 thém tap dir
li€u theo phuong z
Vidu:.
MATLAB code:
subplot(2,2,1);
t = 0:p1/50:10*pi;
plot3(sin(t),cos(t),t)
grid on
axis square;
subplot(2,2,2);
t=0:0.1:16%pi;
x=exp(-0.03*t).*cos(t);
y=exp(-0.03*t).*sin(t);
z=t;
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plot3(x, y, 2)
grid on

40

204 -0

=0
“

2. Lénh meshgrid:
3. Lénh peak: mot vi du ctia ham hai bi€n diing d€ tao ra bod dit liéu minh hoa
cho cac 1énh nhu surf, mesh, surface,...
Cu phap:
Z = peaks;
Z = peaks(n);
Z = peaks(V);
Z = peaks(X,Y);
peaks;
peaks(N);
peaks(V);
peaks(X,Y);
[X,Y,Z] = peaks;
[X,Y,Z] = peaks(n);
[X,Y,Z] = peaks(V);
Chu thich:
e 7 =peaks: Tra vé mdt ma trin cd 49 x 49
Z = peaks(n): Trd vé mot ma trin vuong cd n.
Z=peaks(V): Trd vé mdt ma trin vudng cd n= length(V).
Z = peaks(X,Y) : Trd vé ma trin z dya vao dit liéu (X, Y).
[X,Y,Z]peaks(...): Nhu cdc 1énh peaks trén chi khac 1a c6 thém gia tri X, Y.

Vi du:
> E=peaks {5}
wo=
0.0001 0.0042 -0.2450 -0.025%8 -0.0000
-0.0005 0.3265 -5.6803 -0.4405 0.0038
-0.0365 -2.7736 0.9810 3.26595 0D.0321
-0.0031 0.4784 7.9566 1.1853 0.0044
0.0000 0.03212 0.2559 0.0320 0.0000
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l.0=e-004 =

0.6671 —0.0586
0.3224 0.4103

4. Lénh mesh:

5. Lénh surf va surfc:

Cu phap:
surf(Z)
surf(X,Y,Z)
surf(X,Y,Z,C)

surf(...,'PropertyName',Property Value)

surfc(...)

h = surf(...)

h = surfc(...)
Cha thich:

e surf(Z): tao mit d6 béng 3D tir ma trin Z vSi bo dit liéu X=1:m, Y=1: n
trong d6 [m, n] = size(Z). Chiéu cao la dif liéu tif ma tridn Z ciing 13 dif liéu cho

PN R N < - ~ z N
viéc diéu chinh mau sac ctia mat dd bong 3D nay.

e surf(X, Y, Z): Tao mit d6 béng 3D vdi bd dit liéu (X, Y, Z), mau sic cla

mdt dudc xdc dinh thong qua ma trdn Z.

e surf(X,Y,Z,C): Nhu surf(X,Y,Z), chi khdc C la ma trdn cho dir liéu mau cua

mit dd bong 3D.

e  surfe(...) : Giong nhu 1&énh surf{() chi khac 1a c6 thém cdc dudng countour clia

mit 3D trén mit phing OXY.

Vidu:

MATLAB code:
clear all; clc;
subplot(2,2,1);
[X,Y,Z]=peaks(10);
surf(X,Y,Z);
title('surf(X,Y,Z)");
subplot(2,2,2);
[X,Y,Z]=peaks(10);
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6.

surfc(X,Y,Z);
title('surfc(X,Y,Z2)");
subplot(2,2,3);
[X,Y,Z]=peaks(20);
C=rand(20);
surf(X,Y,Z,0);
title('surf(X,Y,Z,C)");
subplot(2,2,4);
[X,Y,Z]=peaks(20);
C=rand(20);
surfe(X,Y,Z,0);
title('surfe(X,Y,Z,C)");
surf(X,Y,2)

surfc(X,Y,2)

Lénh sphere:

Cu phép:

sphere
sphere(n)
[X,Y,Z] = sphere(...)

Chu thich:

e sphere: tao hinh ciu bing viéc k&t hgp hai ham surf va mesh.

e sphere(n): hinh ciu dudc tao thanh bing n mit k&t hgp lai véi nhau
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e [X,Y,Z] = sphere(...): Trd vé bd dit liéu tao nén hinh cAu ndy bing cdc 1énh

Vi du:

surf(X, Y, Z) va mesh(X, Y, Z).

MATLAB code:

subplot(2,2,1);
sphere;

axis equal;

grid on;
subplot(2,2,2)
sphere(60);
title('sphere(60)");
axis equal;
subplot(2,2,3);
[x,y,z]=sphere(24);
surf(x-2, y-2, z-1);
hold on

surf(2*x, 2*y,2*z);
% axis off
subplot(2,2,4);
[x,y,z]=sphere(30);
surf(3*x,3*y,3%*z);
grid on;
title('sphere R=3');
axis equa;

sphere({60)
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7. Lénh cylinder:
Cu phép:
[X,Y,Z] = cylinder
[X,Y,Z] = cylinder(r)
[X,Y,Z] = cylinder(r,n)
h= cylinder(...)
Cha thich:

e [X,Y,Z] = cylinder : Tao khdi hinh tru biing hai 1&énh surf va mesh, tra vé bo

dit liéu tao ra hinh tru bing hai 1&nh surf va mesh
e [X,Y,Z] = cylinder(r): Tao khdi tru v6i ban kinh r

e [X,Y,Z] = cylinder(r,n): tao khdi tru v6i ban kinh r va n miit xung quanh

Vi du:
MATLAB code:
subplot(2,2,1);
cylinder;
grid on;
subplot(2,2,2)
r=[0123588846666];
cylinder(r);
subplot(2,2,3);
t = 0:p1/10:2%pi;
[X,Y,Z] = cylinder(2+cos(t));
surf(X,Y,Z)
subplot(2,2,4);
t=0:p1/5:6*pi;
p=3+sin(t);
cylinder(p);
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8. stem3:

Cu phép:
stem3(Z)
stem3(X,Y,Z)
stem3(...,'fill")
stem3(...,LineSpec)
h = stem3(...)

Cha thich:

Gidng nhu 1&énh stem chi khdc thém gia tri theo phuong z

Vi du:

MATLAB code:
subplot(2,2,1);
X = linspace(0,1,10);
Y =X./2;
Z = sin(X) + cos(Y);
stem3(X,Y,Z,'fill")
view(-25,30)
subplot(2,2,2);
t=0:.2:20;
x=t; y=t.*cos(t);
z=exp(0.1%t);
stem3(X,y,z2);

Nguyén Hodi Son - Khoa Xay dung va Co hoc Ung dung - DPHSPKT Trang 68



Matlab Cdin ban

SYMBOLI%{MATLAB

Symbolic 12 mot Toolbox( Thu vién ) cdc phép todn ki€u ky ty dugc dua vao
moi trudng tinh todn cia Matlab. Toolbox nay lam phong phd thém vao tién ich tinh
todan va dd hoa clia MATLAB. Symbolic Matlab dugc phat trién dya trén Symbolic
Maple. Pay 13 phin mém dugc viét bdi Pai hoc Waterloo Canada dua trén cic co s

dudc nghién citu clia trudng Pai hoc K§ thuat Eidgenossiche thanh phd Zurich Thuy

Si.
I Khai bdo bi€n trong Symbolic:
Lénh sym va syms cho phép tao cdc bién va ddi tugng thudc Symbolic
MATLAB
Cu phdp:
S =sym(A) syms argl arg? ...
x = sym('Xx") syms argl arg? ... real
x = sym('x','real") syms argl arg? ... unreal

x = sym('X','unreal’)
Chii thich:
Lénh sym khai bdo tirng bi€n mdt, bén trong dau () 1a mot bi€n.
Lénh syms khai bio dong thdi nhi€u bi€n symbolic
Vidu:
Symsyzrst
Lénh trén tuong duong vdi tap 1€nh sau:
y=sym( y’)
z=sym( ‘2’)
r=sym( ‘r’)
s=sym( ‘s’)
t=sym( ‘t’)
Chu y:
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Mot biéu thitc symbolic Matlab, tit ca cac bién néu khong phai hiing s6 diéu
khai bdo bi€n ca trudc khi xay dung bi€u thitc Matlab.
Vidu:

Fr B=2FH+5Fy-3FC

7?77 Undefined function or wvariable "x'.

FFo8vms ¥ YV ot

Fx O B=E2Fu45LFy-3*t

8 =

2*H+5*y—3*t

DPE€ kiém tra bi€n ctia mdt bi€u thitc symbolic Matlab ta dung 1&énh findsym ci
phdp I€nh nhu sau:

r = findsym(S): Tra vé& 1an lugt cdc bi€n symbolic trong S, cdc bi€n nay cich
nhau bdi ddu phay (,) n€u khong cé bi€n niao sé trd vé mot mang rong.
Vidu:

>x findsym{2*x+5*y—3%1)

ans =
t, ®, ¥
>» findsvym{s)
ans =
t, ®, ¥V
2. Céac ham todn hoc trong symbolic Matlab:
2.1 Ham diff ( differentiate): Dung d€ tinh dao ham
Cu phép:
e diff(S): dao ham biéu thitc symbolic véi bi€n dudc xdc dinh biing Iénh
findsym.

e diff(S,’v’): dao ham biéu thiic symbolic ng véi bi€n v
e diff(S,n): dao ham cip n clia bi€u thitc S
e diff(S,'v',n): dao ham theo bi€n v dén cdp n

Vidu
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FrF ogyms ¥
F» £=5Fx"2+2%0;
Fx og=3*fcos (72 ;
> diff(f)

ans =

10*3
> diff(f, "t
ans =

2

>> diffig,2)
ars =

—lZ2*cos ("2 * " 2-6%31n (=<2}

2.2 Ham int (integrate ): Dung d€ tinh tich phan

Cu phap:

R =int(S): 13y tich phan biéu thic S tng v4i bi€n symbolic

R =int(S,v): 1y tich phin bi€u thitc S tng v6i bién v

R =int(S,a,b): 1ay tich phan biéu thiic S can tira d€n b

R =int(S,v,a,b) : 1y tich phan bi€u thic S cin tir a d€n b ng vdi bi€n S

Vi du:

> o3yms K

>» a=0; b= pi;

>> int{"sin{x)"2",a,b)

ans =

1/2*pi

2.3 Ham jacobian: Xay dyng ma trdn Jacobian

Cu phép:

R = jacobian(w,v)

Chu thich:

jacobian(w,v) tinh Jacobian ctia hAm w ng vé6i v. Trong @6 w 1a biéu thic

symbolic con v 1 vecto hang chita cdc bi€n

Vidu:

Fx oSYymS M YV Z

x ow=5Fut34+EFy+2Fz;

ov=[x v Z];

>> Jacoblian{w,v)

ans =

[ 15*x"2, 5, 21

2.4 Ham limit: Tinh gi6i han cda biéu thitc

Cu phép:
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e limit(F,x,a): tim giGi han cia ham Fkhix = a
e limit(F,a): tim gidi han cia ham F khi bi&€n ctia hAm F dudc tim b3i ham
findsym dan vé a
e [limit(F): tim giGi han ca ham F khi x > 0
o limit(F,x,a,'right'): tim giGi han bén phdi cia ham Fkhix 2> a
e limit(F,x,a,'left'): tim giGi han bén trdi cia ham Fkhix 2 a
Vi du:
x> oayms K Y
= f= (5% 3+6% )/ (Z2*x™2+45) ;
=>x limit(f, =, 2)
ans =
q
2.5 Ham symsum: Téng clia chudi
Cu phép:
e r=symsum(s): tdng clia bi€u thitc symbolic s theo bi€n symbolic k dugc
xdc dinh bing 1&énh findsum tix 0 - k-1
e r=symsum(s,v): tdng clia bi€u thifc symbolic s theo bi€n symbolic v
dugc xdc dinh biang 1énh findsum t 0 - v-1
e r=symsum(s,a,b), r = symsum(s,v,a,b): téng cta biéu thic symbolic s
theo bi€n symbolic v dugc xdc dinh bing 1énh findsum tit v=a = v=b
Vi du:
¥ syms k n
symsumk, 1, )
ans =
1/2*% (n+l)"2-1/2*n-1/2

> prettyi{ans)

2
1/2 (n + 1y - 1/2 n - 1/2
2.6 Ham taylor : Khai trién chudi Taylor

Cu phap:
e r =taylor(f,n,v): Cho da thitc xap xi theo Maclaurin bic n-1 ctia bi€u thic f véi
v 12 bi&n khai trién.
e r =taylor(f,n,v,a): khai trién Taylor ctia bi€u thitc f quanh diém a. N&u khong
cho gid tri thi gi4 tri miic nhién ctia n 13 6. Cong thifc khai trién Taylor nhu sau:
o (nl
fixy = Eui.r—ajn : ’%
n =

Vi du: Khai trién Taylor ctia ham f thuc hién trong todn hoc
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o n!
Matlab:
>> syms x
>>taylor(f)
Ta c6 két qua nhu sau:
ans =

6/ 5*u+13/ 251" 3-26/125%x"5

3. Cédc ham dai s6 tuyén tinh:

Mot s& ham det, diag, eig, inv, tril, triu,rank da dé cip trong phan ma trin &
chuong m& dau tuy nhién cdc 1énh nay chi dirng lai & viéc cdc phin tif trong ma tran
12 s6, trong phan Symbolic nay cdc phin tif trong ma trin 1a céc bi€n. Vi du sau sé&
minh hoa rd hon.

Frog3yms ¥ ¥ 2 5 €
r A = [uty,xtz;1l+s,1-1]

a >> diag (A) > triu (R
ans = ans =
[ x+y, x+z] [ +v] [ xty, xtz]
[ 1+s, 1-t] [ 1-t] Lo
»>> inv (&)

ans =
[ (—1+t)/ (x*t-—y+ty*t+urstz+z*s), (x+z)/ (2 t-y+y*L+tr*st+z+z*s) ]
[ {l4s)/ (2 t-y+y*t+u*st+z+z*s), —(x+y)/ (R E-y+y*t+e*s+z+z*s) ]

Ham expm(A): Tao ham mii ciia ma trdn symbolic A
Ham poly(A): Bi€n ddi dang ma tran thanh biéu thic
4. Cdc ham don gian hoa
4.1 Ham collect: gdm cédc sd hang va bién

Cu phép:

e R = collect(S): thu gon cic hé s& ctia bi€u thic S v6i bi€n mic dinh 13 x

® R = collect(S,v): thu gon cic hé sd clia bi€u thiic S vdi bi€n 13 v thay vi bi€n

mac dinh 1a x.

Vi du:
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= ogyms ¥ YV ot

Fr o f=3Fx+5Fut2ter (-1 *F (x+2) ;
= collect (f)

ans =

11+ ™2+9+x—12

xog=Fyty 34y F (y— 1) T {y+ 1) T2 F N2
> collect{g,v)

ans =
2FEYOIFEFEyLTF A2 2
4.2 Ham expand : khai tri€n bi€u thiic symbolic
Cu phép:
expand(S)
Vi du:

FroSyms K YV OZ

o h={2*x-1)*{x+t2)+ 6*iy-1l)+=z*{=+1;
h =

(Z*u-1)*{u+2)+6*y—6+z* {z+1)

*» expand{h)

ans =

2FRTE+3FTH-G+erytz 2tz

4.3 Ham factor: phan tich bi€u thiic thanh thira s6
Cu phép:
Jactor(X)
Vi du:
Fxo3Vms K OV
> f=(x"3-v"3);
>> factor{f)

ans =

(X-y ] * (B 2+*y+y 2]
4.4 Ham numden: 15y t s6 va mau so
Cu phap:
[N, D]=numden(S)
V6i N:  biéu thic ti sd cia da thic S
D:  biéu thitc miu sd cda da thic S
Vi du:
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= o8yms ¥ Y Ot

xog={xF {y-1)* (t+1) )/ ({x-1)* {y+1)*t);

>> [N, D]l=numden{qg)

N =

=Fy—1)F{t+1)

O =

(=1}~ {y+l) 7t

4.5 Ham simple va simlify: tim dang t3i gidn cla da thic

Cu phap:
Vidu:

Fxogyvms ¥ vV T

F» g=cos(t)"2+=sin{t) "Z;
> gimplifvi{g)

ans =

1
Fr o f={x—v) T (22t vy T2
> simple (f);

ans =
®h3-yh3
4.6 Ham subs: thay thé bi€n simbolic thanh bi€n khac hoic thanh gid
tri
Cu phap:

Vi du:

R = subs(S,old,new)

FrFogvms ¥ v ot

>> S=cos(3*x)+2*sin(vy);
>> 53 new l=subs (3, x, T)
5 new 1 =
cos{3*t)+2*=in(v)

>> 8 new=subs (8, x,pl/4)

5 _new =

-1/z2*z2~(1/2)+2*31in (v)
5. Cé4c ham tim nghiém phudng trinh
5.1 Ham solve dung giai phuong trinh va hé phuong trinh.
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Cu phép:

g = solve(eq)

g = solve(eq,var)

g =solve(eql,eq?2,...,eqn)

g =solve(eql,eq2,...,eqn,varl,var2,...,varn)
Chad thich:
Vi du:

5.2 Ham dsolve diing dé gidi phuong trinh va hé phuong trinh vi phan
thudng
6. Cédc ham dic biét
6.1 Ham tinh tich phan cosine cosin#(X)
Tinh gid tri clia tich phan cosine &ng véi mdi phan ti ctia X. Tich phin clia
ham cosine nay dugc dinh nghia bgi ham sau:

cosf — lﬂ,.f

x
Cilx) =1,r+]:1[.1;3+_[ :

0

Vi du:
»> cosint (pi/Z2)

arns =

0.4720
6.2 Ham tinh tich phan sine sinint(X)
Tinh gid tri clia tich phan sine tng véi mdi phan tk ciia X. Tich phan clia ham
sine nay dudc dinh nghia bGi ham sau:

Si(x) = J-E %fdf

Vi du:
>> sinint (pi/2)

ans =
1.z708
7. Céc ham bi€n ddi Laplace va Fourier
7.1 Ham bién d6i Fourier ( fourier)
Cu phép :

F = fourier(f)
F = fourier(f,v)
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F = fourier(f,u,v)
Chu thich:
e F = fourier(f): bi€n ddi fourier cda him vdé hudng symbolic véi bi€n mic
dinh x va bi€n mic dinh trd vé 1a w,nghia 13
f=Fflxi=F=Fiuw
Va dugc tinh bing:

Fiw) = Jflf.l; Jeq.w'rcf.t
e F = fourier(f,v): giong nhu fourier(f) chi khac 13 bién trd vé 12 bién v
thay vi bién w.
e F = fourier(f,u,v): bi€n d8i fourier ctia ham f c6 bi€n 1a u thanh ham F ¢6
bi€nla v.
Vi du:
7.2 Ham bi€n ddi Fourier ngudgc ( ifourier)
Cu phép:
f = ifourier(F)
f = ifourier(F,u)
f = ifourier(F,v,u)
Cha thich:

Bi€n d6i Fourier ham Matlab command
gt FroOSYVINS M

flx)=e >> f = exp{—-x"2)

3] f =
Fifl(w) = [ flayedx exp (~x"2)

Jon >» fourier (f)
_ ﬁf—w”ﬂ: ans =

pi*{1/2)*exp(-1/4*w"2]

flx) = e FrFosVINE ¥ U

> £ = wrexpi{-abs{x));
= >» fourier (f,u)
Flfliuy = J‘fi.rje_i.mﬂ'.r
. ans =
4i

14+ ud —4*i/ {1+u*2) 2%y

Tuong ty nhu ham fourier(f) chi khac 12 ham ifourier(F) 12 phép bi€n ddi
fourier ngugc nghia la:

F=Fiuwi=Ff=Ffx)
Va ham fourier ngugc dudgc dinh nghia nhu sau:
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fixy = 1/(2m) J Flu et gy,
7.3 Ham bi&n ddi Laplace ( laplace)
Cu phép:
laplace(F)
laplace(F,t)
laplace (F,w,z)
Chu thich :
e L=laplace(F) : thuc hién phép bién ddi laplace vdi bi€n mic dinh clia ham F 1a
t va trd vé bi€n mic dinh 12 s nghia 12 :
F=Fiti=L=Li(=
Phép bi€n ddi nay dudc dinh nghia nhu sau :

Lis) = [Fitie " dt
0
e L=laplace(F,t) : tuong tu nhu ct phap trén chi khdc 1a bi€n mic dinh ctda ham
L 1a tthay vis.
e L=laplace (F,w,z): gi6éng nhu trén chi khdc 1a w 1a bi€n ctia ham F con z 1a bi€n
ctia ham Laplace L n6 thay th€ cdc bi€n mic nhién s va t

Vidu:
Bi&n d6i Laplace Matlab command
cN 2 . FrFogyms t
Bi€n doi Fourier ngugc Matlab command . ftimt/\ 4-
fin=-:””J‘E_] > ayms a real > L=laplace{f)
FFOSVMS W U L =
= > £ = exp(-w"2/ (4*a"2)); 24/ 55
-1 Txw
FTflix) = Jffw?f du »» F = simple{ifourier{f}}
a - F =
= 8 o) a*exp (-x"2*a”~2)/pit (1/2)
Jr
fio = ¢

LIf] = _[fme‘”dz
I
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7.4

Cu phép :

Ham bién d6i Laplace ngugc( ilaplace)

F =1ilaplace(L)
F =ilaplace(L,y)
F =ilaplace(L,y,x)
Chii thich : Phép bi€n ddi ngudc laplace

L=Lisi=F=Fit)

Va dugc dinh nghia nhu sau :

o410
Fity = J Lisjesra's
8. Cé4c ham dd hoa symbolic

8.1 Ham vé& chu tuyén (ezcontour va ezcontourf)
8.2 Ham vé& mat 3D c6 luGi ezmesh, ezsurf
8.3 Ham vé mat 3D c6 thém cac dudng (contour ezmeshc, ezsurfc)
8.4 Ham v& dudng trong 2D ezplot
8.5 Ham vé& dudng trong 3D ezplot3
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