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Phan 1

co sO Mat lab

Chuong 1:
Cai dat matlab

1.1.Cai dat chuong trinh:

Qui trinh cai dat Matlab ciing tuong tu nhu viéc cai dat cac chuong trinh phan

mém khac, chi can theo céc huéng dan va bé xung thém cdc thong s6 cho phi hop.

1.1.1 Khéi dong windows.
1.1.2 Do chuong trinh dugc ciu hinh theo Autorun nén khi gén dia CD vao 6 dia thi

chuong trinh tu hoat dong, clra s6 dén mimg hién lén trong giay lat. Kich vao Next

Welcome to MATLAB Setup

Wwelcome to the MATLAB Praduct Family Setup
Program. This program will ingtall MATLABR
- componehts on your compuber.

[tis strangly recommended that you exit all Windows programs
befare wnning this Setup program.

Click Cancel ko quit Setup and then close any programs you
have running. Click Mext to continue with the Setup program.

WARMING: This program is protected by copyright law and
international treaties

Unauthorized reproduction or distribution of this program, or any
partion of it, may result in severe civil and criminal penalties, and
will be prozecuted to the maximum extent possible under law.

g AL Senis s e ol Wi
i o o e e

Cancel

S| | uaaty B fiborghet Mot
chuyén sang ctra s6 cai dat ké tiép.
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1.1.3 Cira s6 thit hai chi cdc thong tin vé ban quyén ctia chuong trinh. Kich Yes dé sang

clra s6 cai dat ké tiép.

ustomer Information x|

Enter your name and company. Then enter vour Persanal
License Pazsword [standard inztallation] or check the
cohcurrent license box.

Hame: IVD Quang Vinh

Compary: |Tu Dongl 2
For a standard installation enter pour Personal License Password.
|1 1-10224-43044-38818-03811-61063-11324

[~ For a concunent license installation check this box,

“Wwarning: The computer programs being installed are
licensed, copyrghted matenals. Unauthonzed installation or
uze of computer programs for which pou are not licensed or
dizclozure of wour personal license password may result in
zevere penalties.

< Back I Mext » I Cancel

1.1.4 Trong ctlta s6 Costumer Information, néu cin thi€t d4nh tén ho, cong ty. Nhap ma

khod ctia chuong trinh vao khung Persnal license password. Kich ti€p Next.

[Select MATLAB Components x|

A check mark beside an item means pou wish to install it.
Clicking in the bax will tagale the check mark.
You can install the help filez or uze them from the CD.

LComponents

hoztscript Printer Drivers

MATLAR Help Files [FOF) 920K
HATLAR Help Files (HTML] 2064 k.
[ MATLAR Japanese Help Filez [FOF) 13604 K
[ MATLAB Japanese Help Files (HTHL) 2B K
] MATLAB Tour 15136 K
[ Simulirk 17632 K 7|

" Destination Directory

CAMATLABRT Browse... |

Space Required: 14720 K
Space Available: FAERED F.

¢ Back I Mext > I Cancel |

1.1.5 Trong ctra s6 select Matlab Components, kich xoa nhitng thanh phan khong cin

Dizk Space...

thiét st dung trong chuong trinh dé danh thém dung luong trong. Muon kiém tra dung
luong clia chuong trinh , kich vao Disk space dé quan sét.

1.1.6 Sau khi kich Next, man hinh hién khung thong tin Setup va chuong trinh bét dau cai
dat.

1.1.7 Sau khi hoan thanh Setup, man hinh hién khung thoai Setup complete. Kich Finish
dé két thiic qui trinh cai dat.
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1.1.8 Sau khi két thidc cai dat clra s6 k€ tiép 1a Internet explorer. Kich Close dé vé cira s6

nén windows, biéu tugng tu dong gén trong nén windows.

1.2. Khoi dong va thoat khoi chuong trinh

1.2.1 Khoi dong MATLAB: Kich vao biéu ol

tuong Matlab trén man hinh Windows hoac Bl Edt Vew Mindow Heip
kich: D& ElR|o| @8 2

To get started, type one of these: h
Start/ Programs/ Matlab/ Matlab 5.3, sau | For product information, type tour o

s

dé hién clra s6 Matlab va clra s lénh (|, |

MATLAB Command Widowd ) 1] | ;IJ

Baarhe (Tl
Ciing nhu cac chuong trinh chay trong moi truong windows khac Matlab ciing c6

nhiing thanh phan giao dién cta chuong trinh.

1

e Dong trén cung 1a thanh tiéu dé gém: = Festore
+ Tan trdi 12 biéu tugng chuong trinh. Khi kich vio bidu gj;’e
tugng nay Matlab hién menu xé chita céc lénh lién quan t6i | - Minimize
viéc xtr 1y khung cilra s6 chuong trinh ciing nhu thodt chuong O Maymize
! ¥ Cloze Alt+F4

trinh.
+ K& biéu tugng 1a tén chuong trinh cling véi clta sé chuong trinh. Tan cling 13 ba
biéu tuong c6 chiic nang phong to, thu nho va thodt chuong trinh.
e Dong tht hai la thanh trinh don gém cdc menu chinh chua céc 1énh lién quan dén
viéc tao, xu 1y, gan thuoc tinh [] vao do thi.
e Dong thit ba la thanh cong cu chita cac hop cong cu chira cac 1énh nhanh.
e Phan chi€ém gan chon man hinh 1a noi nhap céc 1énh .
e Cudi cung la thanh tdc vu hién thong tin vé tinh trang dang xt 1y, thuc hién ddi
tuong.
1.2.2 Thoat khoi MATLAB: Tir clta s Matlab command winwods d4nh 1énh quit hoac
kich biéu tuong (X) nim ngay géc phai thanh tiéu dé Matlab.
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Chuong 2
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Cac lénh menu cua MATLAB

2.1 File

Kich vao File hién menu chita cac 1énh lién quan dén viéc tao

mdi, quan ly, gan thudc tinh cho déi tugng, do thi cil]

2.1.1 New: Hién menu chia ba lén dé tao doi tugng méi

e  M-file: Hién clta s6
Editor/ Debugger. Day 1a
moi truong ban tao viing
nhu stta déi, gd roi cac tap
tin chuong trinh nhu M-
file hoac MEX-file hoac
céc d6i tugng nao dé dé

thuc hién cho mot nhién

Mew 3
Oper...

[ pemn Selection

Bun Script...

Load “Workspace...
Save Workspace fiz..
Shaow Warkspace

Shaw Graphics Property E ditar
Show GUI Lapout Tool

Set Path...
Preferences. ..
Frint Setup...
Frint...
Eiint Selecton...
Ezit MATLAE Ctrl+0
b -file
Eigure
todel
= MATLAB Edilol!Dehugget-[Unlilld1] H=]E3
@ File Edit “iew Debug Toolz Window Help _|ﬁ||1|
DEM| =R &2 &R
CEREREREREES I7
‘@ unttecn = T —
lolx
File Edit Toolr Window Help
pe@a/vars o0
- T T T
I B thi e do
I 1
1 ------- -: ------- 1 1
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vu nao d6. Dé c6 thé tao dugc cdc tap tin nay, ban phai ding ngon ngit 1ap trinh C
hoiic FORTRAN

e Figure: Day la moi trudng d6 hoa dé ban tu vé cic d6i tuong hoiac dé Matlab vé
céc do thi theo ham Iénh ban nhap tir khung ctta s6 Iénh cia MATLAB hoic hién

d6 thi cii v6i 1énh Open tir 1énh cta Matlab.

B8] oor | 2|

° MOdel . Hien CfIa SO 4 e Q\;ew Simulation Fommat  Tools
[Dlema| ===y = &

Simulink ndm bén phai va clra

R LN N A s 2
sO thu vién nam bén trdi de
B s e
W Power System Blockset

o Fe

T T

PR EE

ban tu chon ma thiét k& doi

windows Target

B Simulink Extras

tuong.

E

iz i the ‘simulinkd Tbrany

Ready |100%

0|

Fieady

@lstan|| | & 5 || mar microsol itwor. | hmMaTLaB Co.. |[H untitied e Simuiink Liora | ||

2.1.2 Open : M0 tap tin d6 thi hodc hinh 4nh trong cira s Figure dé sir 1y.

+ Trong el so Malb S 2l
Command windows kich: = Leskin |l werk = =1
. 1 Mohinh dhwt] @ T apmay2 @ oot
Flle/ Open 121 sfpi dhkewt2 @ 3
N .o 1 tapmayf (8] kvt 1
e Tu khung thoai, kich chon | o F1V %:}H
A A . N 2 . @ Cautruci @ sih wil
tén tap tin cung the loai | g ] gy 2
tap tin ( n€u can thigt ) |4 | B
muon mo va kich OK. File name: | Open I

Files of type: IM-fiIes [*.m], Fig-files [*fig], Mdl files [*.md] j Cancel |
e

2.1.3 Open Selection:

C6 chiic nang m& nhiing do6i tugng da chon riéng va luu thanh mot tap tin riéng
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2.1.4 Run Script : Chay mdt chuong trinh da Iuu thanh

Run Script %]

mot tap tin.

) 2 . . Type the name of the script you want to un,
Trong cua s6O Matlab Command windows kich:

File/ Run Script. Man hinh xuét hién khung thoai Bn |

Run Script. oK. | Cancel | Browse.. |

Danh tén tap tin vao trong khung nhap 1énh Run va

kich OK. Dé tim kiém cdc tap tin

~ s
da luu kich vao Browse. BaRR <3 work | gI
N . N , tdohinh i o
Tir khung thoai chon nguén chita o %f!;mam o
. N 0 .. tapmayf @) Taymay2
va tén tap tin can mo roi kich vao  |Bbschs oy
* @ Cautruc] @ w1
2 A . . change ial
Open dé vé khung thoai Run Script ) char =
v6i toan by dudng dan clng t€n tAp | Fepame | o |
tin mudn mod. Kich OK. Files of type: [M-fle (=m) =i Cancel_|

2.1.4 Load Workspace: Tai tén tap tin . mat 1én man hinh.

du nhap céc tap tin tir nhitng ngudn chia khiac nhau

Trong ctia s6 Matlab Command windows
kich: File/ Load Workspace. Man hinh /o J8l 9 gl =mE
tdahink

xudt hién khung thoai Load. Mat file. o
it

Twr khung thoai, kich chon tén tap tin va kich

Open.

9 N n 2 File name: matlal Open

Ban c6 thé dung lénh Load Workspace dé frate [t |

Files of type: IMAT-fiIes[".mat] j Cancel |

s

bang cich ciing trong khung thoai Load.mat file, kich vao miii tén clia Look in dé tim

nguon chia, chon tap tin mudn du nhap.

Ghi cha : D¢ c6 thé du nhdp cdc tdp tin khdc vao MTALAB, diéu bdt budc la cdc tdp tin

do phai duoc soan theo hé ma ASCII.
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2.1.5 Save Workspace as : Luu cic ndi dung trong

Cﬁ’a S(A; lénh Cﬁa MATLAB theo Workspace_

e Nhap cdc lénh trong clta s6 lénh cla
MATLAB nhu binh thuong.

e Tu menu File, chon Save Workspace as. Man

hinh hién khung thoai Save Workspace as. o

Save in: |@ work, j EI
Mahink
sfprj
taprnayf
matlab
Save I
Save as lype: [MAT files (*.mat) =l Cancel |

e Tu khung thoai, danh tén tap tin mudn luu (

néu can thiét chon nguodn chita véi Save in). Kich Save. Nén nhé la tap tin nay

duoc luu theo dang *.mat va ciing la tap tin chuong trinh goc.

2.1.5 Show Workspace :

i Workspace Browser 1Ol
Hién noi dung cua tap tin workspace 1én man
hinh bang cdch tir menu File, chon Save Workspace. ;;f;”e l 51':§ !
Trong clta s6 Save Workspace sé& hién noi dung clia o [ -
tap tin Workspace da ghi. |Girand tatal is 3 elements using 24 bytes
Open | Delete | lngl

2.1.6 Show graphics proprty editor :

+4 | Graphics Property E ditor = [=]E3
Hién ctra so thay doi thudc tinh mac  Fie Ogfiens Tools Help
dinh clia hinh anh dé 4p dung cho tit ca céc
hinh anh s& dugc thiét k& sau nay hoac chi
o N . I
riéng theo tirng nhiém vu. [Faeon o -

e Tu clra s6 lenh MATLAB kich

. . . Child [0=1 double]
File/Show graphics proprty editor. Clipping: on'
CreateFocn: '
< < " A 0 2 R . DeleteFcn: '
Man hinh xuit hién ctra s6 thong tin _ Disry: 'off' =l
Show graphics proprty editor. 2 _Hw |

. ). [ Show Property List
e Chon thuoc tinh can thay doi va kich

Close. Thi du, thay déi thudc tinh

Echo tr mac dinh la on thanh off

Trang 7
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2.1.7 Show gui layout tool : Hién thi danh muc cac biéu tuong cong cu trong clta s6

Guide

4| Guide Control Panel [0 %] 4 'Euide Menu Editor !EE
Fie Options Tools Help ] .
Control T Fie Edt Took Help
Panel. e roat L]
=M | B
Property Callback Alignment Menu
Editor Editor Tacl Editor

L4
|
Bl
|
Refiesh List Add Figure Al Lakel

E
TfI Cﬁa Figure List J

R N
sO nay, ban

c6 thé thém

g cone |58 | e | |
I I e
cu tu tao

Tobuid a GUI, click on the "Add Figure" button

mdi, gan biéu tuong biéu tuong cong cu vao doi tuong dé thuc hién nhanh bing céch kich
chon biéu tuong trong khung biéu tugng Guide tool dé hién thong tin va tir day gén nhan

cling nhu c4c thudc tinh khac cho cong cu vira chon va kich Apply.

2.1.8 Set path: Gan tap tin vao thu muc bat ky trong MATLAB.

e Tu menu File

-0l

chon Set Path. EFie Edit ¥iew Path Tool: Help

Man hinh hien =) 23

Current Directory Filez in general

IC:\H&.TLABRll\work Brawse... | E-] @char 3
[:] private

: @ addpath.m

@ binpatch.m

cra s6  Path

Browser. Cua s6

C: \HATLABRll\,t.DDlth\matlab\ops :
C: \HATLABRll\,t.DDlth\matlab\lang—ILI _____ @ clear.m -

r‘-\"h'T‘T.il'F!'D'I1'\'—nn1hnv\mo1—lahin1ma1—

nay liét ké cac

danh sach cac

duong dan thu Ready [ RiTAM 4
muc nam trong khung ctra bén trdi va danh sach tén tap tin nam bén phai.

e Chon tén dudng dan thu muc trong khung ctra s6 Path va chon tén tap tin muén
thay ddi vi tri chtta trong khung cita s6 hodc danh truc tiép vao khung nhap lénh
Current Directory.

e Tir menu File ctia clra s6 Path Browser, chon Save dé Iuu nhinh thay déi.

2.1.9 Preferenes: Hién khung thoai v6i ba tuy chon dé ngudi sit dung c6 thé thay déi

tham s6 cho phu hgp nhiém vu.
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General: Hi¢n khung thoai ngay khi
kich chon 1énh Preferences tir menu
File ctia khung cira s6 1éenh MATLAB.
Kich chon cac loai tham s6 mudn thay

déi hoidc gan thém va kich OK.

CM Soft 70 NCT F2 Q10

Preferences

2l
General |Cummand “wéindow Font | Copying Dptions I
= Mu r Editor Preferenc:
= ¢ Builin Editor
| ® L ("I Browse
i " Hex
) " Bank — Help Director
1  Plus [CAMATLABRT T uhelpt Erowse...
£ Shott E
" LongE
 Shatt G [~ EchoOn
 LonaG ¥ Show Toolbar
" Rational [¥ Enable Graphical Debugging
% Loose [defaull]
" Compact
Cancel Lpply

o]

Command Windows Font: Hién khung danh muc font cling thuoc tinh dé€ ngudi

stt dung thay déi phong mic dinh thanh font quén thudc.

references K E3
General  Command “Window Font | Copwing Optians |
Siyle Sice
Bold 11
Tiont =
B nTimeH i 1=~ R e
Fr Avial =l 1w =l
EBackground Color
[TJwhie | e
LColor: AaBhYyZz
I- Black - l
[~ Display Fixed Fitch Fonts Orly
oK I Cancel L Syee[1)

Copy Options :

nguoi st dung tuy chon nhiing thanh phan doi

tuong mudn sao chép.

2.1.9 Print Setup :

Trang

Hién khung thong tin dé

21X
General | Commandwindow Font  Copying Options I
i~ Clipboard Farmat

&+ windows Metafile

T windows Bitmap

I
Select thiz option to copy the figure as it appears on
screen, of leave it unchecked to use the Page Setup
zettings to determine itz size.

¥ “white background
Select this option to copy the figure with a white
backaground.

[0]:4 I Cancel | Apply |
[Print Setun 21

r— Printer
Mame: HF D E40 - Properties. |
Status: Default printer: Feady
Type: HF [ B40
wWhere: LPT1
Camment:

9 — Paper Orientation
Sige |Letter81/2%11in =l & Portrait
by

Source: |Autn Select =1 " Landscape

(n]4 I

Cancel
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Hién khung thoai Print cing cac chic nang phu lién quan dén viéc in.

2.1.10 Exit MATLAB (Ctrl + Q) :
Thodt khoi chuong trinh MATLAB dé vé lai man hinh nén hé diéu hanh windows.

2.2 Edits : Hién menu con chta cac 1énh kién quan dén viéc xu ly

3 Unda
cac doi tugng.
’ Cut Chrl+
2.2.1 Undo : Huy lénh da thuc hién truéc d6. Sau khi chon 1énh Copy Chrl+C

Pazte Chrl+
Undo dé huy lénh, Iénh s& d6i thanh Redo dé ngudi st dung khoi e

phuc nhitng gi da huy truoc d6 véi lénh Undo. Select Al

2.2.2 Cut ( Ctrl +X) : Cat d6i tugng trong khung ctra s6 lénh hién Clear Session

hanhva sai d6 dan vao vi tri da chon. D6i tuong dugc cét cé thé 1a
mot cong thic, mot chudi ky tu, ham 1énh(l. .
e Chon doi tugng muon cét trong khung clra s6 1lénh MATLAB va an Ctrl + C hodc
chon Copy tir menu Edit. Thi du cong thirc.
e Chon vi tri bat ky dé dan tamva an Ctrl + V hoic Paste. D6i tugng sé duoc ddn
vao vi tri da chon . Nén nhé day chi la phién ban da dugc sao chép va dan.
e Chon vi tri thuc sy mudn dan. Kich 1énh Cut hoac a4n Ctrl +X, d6i tuong vira dan
ltc trudc s& tam bién mat tai vi tri hién hanh. 4n Ctrl + V dé dan.
2.2.3 Copy ( Ctrl + C) : Sao chép doi tuong trong khung cira s6 Iénh MATLAB va sau dé6
ddn vao vi tri da chon. Dadi twong duoc copy ¢ thé 1A mot cong thitc, mot chudi ky tu,
ham 1énh [J.
e Chon doi tuong cin copy tai clta s6 1énh MATLAB va sau d6 4n Ctrl + V hoidc
Copy. Thi du , chon conh thtic.
e Chon vi tri can copy dén va ans Ctrl + V.
2.2.4 Paste ( Ctrl + V) : Dan doi tugng da dugc Cut hoac Copy vao vi tri da chon. Ngoai
ra , ban con c6 thé ding lénh Paste cia MATLAB dé dén cic d6i tuong khic vao
MATLAB.
2.2.5 Clear : Xo4 d6i tugng da dugc chon trong khung cira s6 MATLAB.
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2..2.6 Select Att : Chon toand b noi dung trong khung ctra s6 1énh cia MATLAB.

2.2.7 Clear Session : Xo4 toan bo noi dung ctia ctra s6 léenh MATLAB sau khi chon véi
1énh Select Att.

2.3 View : Danh dau chon hoic xo04 dé hién hay gidu thanh cong cu trong khung ctta s6
léenh MATLAB.

2.4 Window : Hién thong tin vé s tap tin da thuc hién trong khung cira s6 lénh
MATLAB.

Chuong 3
Cac khai niém co ban

MATLAB ( Matrix laboratory) 1al phdn mém tng dung chay trong trong moi
truong Windows. Diing dé mo phong cac hé thong diéu khién dué6i dang hé phuong trinh
trang thai hoac so d6 cau tric. Thuc hién cdc phép toan vé xtr Iy ma tran, xu 1y tin hiéu

cling nhu xt ly d6 hoal

3.1 Mot s6 phim chuyén dung va lénh thong dung :
-7 hoac Ctrl + p : Goi lai cac Iénh da thuc hién truée do.
- hoac Ctrl +n : Goi lai lénh vira thuc hién trude d6.
- — hoic Ctrl + f : chuyén con trd sang bén phai 1 ky tu.
- < hoic Ctrl + b: chuyén con tro sang trdi mot ky tu.
- Dau (;) dé két thic mot dong 1énh
- Jnhay xuéng dong dudi
- Ctrl + A hodac Home : chuyén con tro vé dau dong.
- Ctrl + E hoidc End: Chuyén con trd dén cu6i dong.
- BackSpace: Xoa ky tu bén trai con tro.

- Esc: xo4 dong 1énh.
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- Ctrl + K : Xo4 tur vi tri con tro dén cuoi dong.

- Ctrl + C: Dung chuong trinh dang thuc hién.

- Clc : 1énh x04 man hinh.

- CIf: Lénh xod man hinh d6 hoa.

- Input: 1€nh nhap dit liéu vao tir ban phim.

- Demo: Iénh cho phép xem cac chuong trinh mau.

- Help: 1énh cho phép xem phan trg gitp.

- Ctrl — c: Dung chuong trinh khi n6 bi roi vao trang thai 1ap khong
ket thic.

- Dong lénh dai: Néu dong lénh dai qua thi dung [ . dé chuyén

xuong dong dudi.

3.2 Bién trong MATLAB

3.2.1Tén: La mot day ky tu bao gom cac chit cdi hay cac chit s6 hoac mot s6
ky tu dic biét dung dé chi tén cta bién hodc tén cua ham. Chiing phai dugc
bat ddu bing chit cai sau d6 c6 thé 1a cac chit s6 hodc mot vai ky tu dac biét.
Chiéu dai t6i da cua tén 1a 31 ky tu.

Binh thuong Matlab c6 su phan biét cac bién tao boi chit cdi thuong va
chit cai hoa. Cac 1énh ctia Matlab néi chung thuong st dung chit cai thuong.
Viéc phan biét d6 c6 thé dugc bd qua néu ching ta thuc hién lénh : >>
casensen off
3.2.2 Mot so lénh véi bién:

- clear: 1énh xo04 tit ca cac bién da duoc dinh nghia truéc trong
chuong trinh .
- clear biénl, bién 2... : x0a cac bi€n duogc liét ké trong cau Iénh.

- Who: hién thi c4c bién da dugc dinh nghia trong chuong trinh.
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- Whos: hién thi cdc bién da dugc dinh nghia trong chuong trinh
cung véi cac thong s6 vé bién.

- Size ( tén bién da duoc dinh nghia ): cho biét kich ¢& ctia bién dudi
dang ma tran vGi phan tir thi nhat 12 s6 hang ctia ma tran, phan ti
thit 2 1a sO cOt cia ma tran.

- Save: Luu giit cac bi€n vao mot File c6 tén 1a Matlab. mat.

- Load: Tai cac bién da duogc luu dit trong mot File dua vao ving lam

viéc.

3.2.3 Mot so bién da duoc dinh nghia trudc:

ans: tu dong gan tén nay cho két qua cua mot phép tinh ma ta
khong dat tén.
VD >>[1 2] 4
ans =
2
- pi
- realmax: dua ra gia tri cia s6 16n nhat ma mdy tinh c¢6 thé tinh
toan duoc.
- realmin: dua ra gid tri clia s6 nho nhat ma mdy tinh c¢6 thé tinh

toan duoc.

3.3 Cac phép toan vo huéng:
3.3.1 Biéu thic s6 hoc:
Matlab c¢6 thé thuc hién tit ca cdc bi€u thic toan hoc thong qua céc
toan tu sau:
+ phép cong.
- Phép tru.
* phép nhan.
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/ Phép chia phai

\ phép chia trai

A phép luy thura.

= dé gdn mot gia tri nao d6 cho mot bién.
3.3.2 Thit tu uvu tién trong phép toan sé hoc:

ngodc don.

luy thira

nhan, chia.

Cong ,trur.

3.3.3 Cac vi du:
e Vidu 1: Giai phuong trinh bac hai ax* +bx +c =0
Ta bi€t cac nghiém cua phuong trinh nay c6 dang:

—b++b* —4dac

2a

X =

Vi Matlab 1a mot chuong trinh tinh toan s6 nén chiing ta phai xac dinh
cacgidtri a, b, c.
Dau = dugc sir dung dé gan gi4 tri cha a, b, ¢ nhu sau ( gd phim Enter & cu6i
moi hang)
>>a =2
a=

2
>>b =35;
>>c = -3;

= Ddu (;) 6 cuéi dong thi Matlab sé khong hién thi lai gid tri vira nhdp.

>> x 1= (-b + sqrt(b"2- 4*a*c))/(2*a)
x1 =

0.5000
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>> x2= (-b - sqrt(b2- 4*a*c))/(2*a)
X2 =
-3
e Vidu 2: Tinh gia tri ctia da thu.
>> a = xXN3 -2*%xM2 - 6;
>>b = xM2 + 5%x -7;
>>x=3;
>>w=a/b
W=
0.1765
3.4Str dung lénh tir cac file 1énh:

Nhiing 1énh ctia Matlab c6 thé dugc dua vao mot file. Sau d6 ban s&
huéng dan Matlab 1am viéc véi cac 1énh d6. Bay gio, véi vi du 1, chiing ta sé
dua toan bo cac 1énh trén vao mot file 14y tén la vidu.m. Tén cua file phai
duoc bat dau bang mot ky tu va phan md rong 1a .m. Cac budc nhu sau:

Budc 1: File / New/ M-file, Moi trudong soan thao Editor / Debugger s€ xuét
hién

Budc 2: Trén man hinh soan thao, ta go cac 1énh ctia Matlab.

a=2;
b=25;
c=-3;

x1= (-b + sqrt(b"2- 4*a*c))/(2*a)

x2= (-b - sqrt(b"2- 4*a*c))/(2*a)

Budc 3: Ghi lai ndi dung tap tin v6i tén vidu.m roi thoat khoi moi truong
soan thao dé tr& vé cira s6 1énh ( Matlab Command window.

Budc 4: Tai cira so 1énh ta go tén tap tin.

>>vidu.m
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o Cac file *.m co 2 loai:
- Script file: 12 mot chuong trinh con khong ¢ gid tri tra veé.
- Function file: 1a mot chuong trinh con c6 gid tri tra ve.
3.5 Dong nhic gan gia tri cac bién:

Dé thay doi cdc gia tri a,b,c ta phai soan thdo lai file vidu.m 16i chay
lai. Ta stra lai chuong trinh dé c6 dong nhic nhap a,.b,c v6i cac lan chay
chuong trinh khac nhau.

Budc 1: File / New/ M-file, Moi trudng soan thao Editor / Debugger s€ xuét
hién

Budc 2:

a=input('nhap a=");

b=input('nhap b=");

c=input('nhap c=");

x1= (-b + sqrt(b"2- 4*a*c))/(2*a)

x2= (-b - sqrt(b"\2- 4*a*c))/(2*a)

Budc 3: Ghi lai noi dung tap tin véi tén vidu.m.

Khi chay chuong trinh ta thu dugc két qua nhu sau:

Budc 4: Tai cira s6 1énh ta g6 tén tap tin.

>>vidu J

nhap vao a= 1

nhap vao b= -2

nhap vao c=5

x1 =

1.0000 + 2.00001

X2 =

1.0000 — 2.00001

Hai nghiém tng véi cac gia tri a,b,c vira nhap vao va la nghiém ao.

VD vé Script file: Giai bai tap mach: cho mach dién nhu hinh vé
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R L C
|_|:,_,|_/\
U >

Hay tinh dong trong mach va dién ap trén ting phan ti .

Hay vao clta s6 soan thao va trong clta s6 nay ta viét chuong trinh nhu sau:

R=input( nhap gia tri cho R =")
C=input( nhap gia tri cho C =")
L=input( 'nhap gia tri cho L =")
U=input( 'nhap gia tri cho U =")
ZL=2*50*pi*L*i
ZC=1/(2*50*pi*C*i)
Z=R+7Z1+72C

1=U/Z

UR=i*R

UL=i*ZL

UC=1+ZC

Sau khi viét xong chuong trinh ta kich vao bi€u tugng save trong clra s6 soan thao va tén
la vdl.

Muén chay ta trd lai cira s6 MATLAB command Window va tlir ddu nhic 1énh:

>> vdl

nhap gia tri cho R = 1000
R = 1000

nhap gia tri cho C=0.1
C= 10.1000

nhap gia tri cho L = 0.2
L= 0.2000

nhap gia tri cho U =220
U= 220

ZL = 0 +62.8319i
ZC = 0-0.0318i
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Z = 1.0000e+003 +6.2800e+0011
1= 0.2191-0.01381

UR = 2.1914e+002 -1.3762e+0011
UL = 0.8647 +13.76871

UC = -0.0004 - 0.00701

3.6Cach tao mot ham:

Moi mot file ham cua Matlab (M - file) déu duoc khai bdo nhu sau:
Function [ Tén két qua] = tén ham (danh sach cac bién).

Phan than cta chuong trinh trong ham 1a cac 1énh cua Matlab thuc hién
viéc tinh toan gia tri ciia dai luong dugc néu trong phan tén két qua theo cac
bién dugc néu tronhg phan danh sich bién. Cic bién chi ¢6 tic dung noi
trong ham vira dugc khai bdo Tén cua cdc bién duoc cdach nhau banh dau
phdy ().

Vi du ta thanh 1ap ham déi tir do sang radian:
function rad = change(do)
rad = do*pi/180; % doi do sang radian

Trong Matlab cac dong ghi chui sau dau % khong c6 tac dung thuc thi,
ching don gian 1a nhitng dong nhic dé ngudi doc chuong trinh dé hiéu ma
thoi.
File.m thuong lay tén la tén cua ham, ta dat tén file ham vira 1ap l1a change.m.
Néu muon doi 45° sang radian, chi can go:
>>rad = change(45)
rad =

0.7854

Vi du: tao ham giai phuong trinh bac hai, tén tap tin duoc dat 1a bachai.m.
function [x1,x2] = bachai(a,b,c)
delta = bA2-4*a*c;
x1 = (-b + sqrt(delta))/(2*a);
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x2 = (-b - sqrt(delta))/(2*a);
>>[x1,x2]=bachail (4,6,-7)

xl =
0.77707
X2 =
-2.2707
3.7Vé cac ham . PO THI BAC HAI
Khi muon v& mot ham nao 200 | | ‘
d6, phai xac dinh ham dé 150
trong mot fileem sau d6 su
dung Iénh : 100
Fplot(‘tén ham’,[khoange v€]) 50

Vi du v& ham y = 4x’+6x-7
trong doan [-6, 6], ta lap file

bachail.m. 50

function y = bachail(x)

a=4b=6;c=-7;

y =a*x"2 + 6¥x + ¢;

>>fplot(‘bachail’, [-6,6])

3.8Luu va lay dir liéu:
Ta c6 thé ¢6 thé tao 1ap mot file dit liéu, sau d6 khi cin dung thi 14y ra. Vi
du tao lap moOt ma tran A:

I 1.1 1.2
2 21 22
3 32 32

Sau d6 ta luu ma tran vao mot file c6 tén la dulieul.
>>A=[1 1.1 1.2;2 2.1 2.2;,3 3.2 3.2]
A=

Trang 19



Tungvn40@yahoo.com CM Soft 70 NCT F2 Q10

1.0000 1.1000 1.2000
2.0000 2.1000 2.2000
3.0000 3.2000 3.2000
>>save dulieul
Nhu vay, ta da ¢6 mot file dit liéu (file ndy nam trong thu muc work cta
Matlab). Khi can str dung file dit liéu nay, ta 1ay nhu sau:
>>load dulieu
Sau lénh load, ta c6 thé 14y dit liéu dé sir dung:
>>A
A =
1.0000 1.1000 1.2000
2.0000 2.1000 2.2000
3.0000 3.2000 3.2000
3.9 so phiic va cac phép toan ve so phiic.
Matlab chap nhan s6 phiic biéu thi b&i ham dic biét i va j, ca hai 1a toan
tir va cac ham.
3.9.1 Biéu dién sé phiic:
Tén = Phan thuc + phan ao i hodac Tén = Phan thuc + phan ao j
Vidu:
>> a=3+4 J
3.9.2 Cac phép toan doi voi so phiic:
e cong, trir, nhan so phirc:
Cl=al+bli; C2=a2+b2i
Cong : cl+c2
Trir: cl-c2
Nhan: cl*c2
Chia: cl/c2
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e (Cac ham dac biét:
real(x) : tim phan thuc cua s6 phic x.
imag(x): tim phan ao cua s6 phuc x.
conj(x): tim s6 phtc lién hgp cta s6 phic x.
abs(x): Tim gia tri tuyét doi ctia s6 phiic x ( do 16n )
angle(x): goc tao boi gitta truc thuc va ao.
Vi du:
>>a =3.0000 + 4.0000i
a=
3.0000 + 4.0000i
>> thuc=real(a);
>> ao=imag(a);
>> lienhop=conj(a);
>> dolon=abs(a);

>> goc =angle(a);

3.10 Cac phép toan quan hé va phép toan logic
3.10.1 Cac phép toan quan hé:
Céc phép toan quan hé bao gom:

- Nho hon: <
- Nho hon hoac bang: <=
- Lén hon: >
- L6n hon hoac bang: >=
- Bang: ==
- Khong bang ( khéc): ~=
Biéu thifc c6 cédc todn tir quan hé nhan gia tri ding la (true) hoic sai (false). Trong
Matlab, biéu thiic diing s& c6 gid tri 1a 1, biéu thic sai ¢ gia tri 12 0.
Vidul:
>>12.2>12
ans =

1

>>1~=1
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ans =
0
>> A=[ 1:3;4:6;7:9]
A=
1 2 3
4 5 6
7 8 9
>> B
B=
1 2 3
2 3 4

10 11 12
>> A==B

=[1:3;2:4;10:12]

ans =

=
S O =
S O =

Vi du 2:

CM Soft 70 NCT F2 Q10

Cho mot qua cau mang cé khoi luong 1la m = 2kg duoc budc vao mot sgi day co

chiéu dai

1 = 1.5m. Mot ngudi niam vao dau dayva quay tron qua ciu theo phuong thang ditng.Van

toc dai clia qua cdu & vi tri cao nhat 12 v =6m/s. luc kéo T trén s¢i day thay ddi theo géc

nghiéng cta day v6i phuong nam ngang x4c dinh theo cong thic sau:

2
my

T = +mg(2—3sin9)

Cho biét khi luc kéo T> 145N thi soi day bi dut . Hay xdc dinh nhiing vi tri day bi

2,

dut.

Chuong trinh nhu sau:

function y = tinhluc(theta,T)
m=2;1=1.5;Tmax=145;v=6;g=9.8;
theta=0:10:360;
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rad=pi*theta/180;
T=m*(v"2/l+g*(2-3*sin(rad)));
bang=[theta;T>Tmax]
plot(theta,T);
grid on
>>Tinhluc
bang =
Columns 1 through 12
0 10 20 30 40 50 60 70 80 90 100 110
o o 0 0 0 O o O o0 o0 O 0
Columns 13 through 24
120 130 140 150 160 170 180 190 200 210 220 230
o 0 o o0 o o o O o o o0 o
Columns 25 through 36
240 250 260 270 280 290 300 310 320 330 340 350
0 0 1 1 1 0 o o0 O O o0 o
Column 37
360
0
Tir két qud trén ta thay tai cdc vi tri ting v6i cdc géc 260, 270", 280 thi biéu thiic logic
T>Tmax c6 gid tri 1a 1, tic tai d6 day c6 thé s& bi dut.
3.10.2 Cac phép toan logic
Cac phép toan logic va, hoac, dao dugc thuc hién boi cac toan tir sau:
- Phép va( and): Ky hiéu la &
VD: phép & 2 ma tran ciing ¢& A, B 12 mot ma tran c6 cic phan tr bang 1 néu céc phan
tlr twong ing clia ca 2 ma tran dau déu khac 0 va bang 0 néu 1 trong 2 phan tir tuong tng
clia 2 ma tran bang 0.
>>A=[127;049;135];
>>B=[024;246;307]
>>C=A&B
C=
0 1 1
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- Phép hoac (or) : Ky hiéula |
VD : phép or 2 ma tran ciing ¢ A,B 12 mot ma tran ¢6 cdc phan to bang 0 néu cic phan
tlr twong ing clia ca 2 ma tran d4u déu bang 0 va bang 1 néu 1 trong 2 phan tir tuong ting

cta 2 ma tran khac 0.

>>A=[027;049;130];
>>B=[024;246;300];

>>C=A|B
C=
0O 1 1
1 1 1
1 1 0

- Phép dao( not): Ky hiéu la ~

Vi Du : phép dao cuia mot ma tran 1a mot ma tran c6 cung ¢& vGi cadc phan tu c6 gia tri
bing 1 néu céc phan tlr clia ma tran ddu c6 gid tri bang 0 va bang 0 néu cac phan tir cla
ma tran dau c6 gia tri khac 0.

>>A=[027;049;130]

>> B=~A
B=
1 0 O
1 0 O
0 0 1

3.10.3 Cau tric cau lénh diéu kién:

o Lénh ifdon:
Ci phap: if <biéu thirc logic>
Nhom lénh;
End

Néu biéu thic logic ding nhém Iénh s& duoc thuc hién . Néu biéu thiic logic sai thi
chuong trinh chuyén dén lénh sau end.
VD:
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function y=f(a,b,c)
if a<b
disp(' hinh thang nguoc')
end
y=(a+b)*c/2;
Sau do6 ghi tén 1a ht
Quay lai clra s6 MatLab command Window:
>> ht(2,4,2)
hinh thang nguoc
ans =
6
e Cdu tric lénh if long nhau:
Cii phdp: if <biéu thitc logicl>
Nhom lénh 1;
if <biéu thirc logic 2>
Nhom lénh 2;
End
Nhom lénh 3;
End
Nhom lénh 4;
Néu biéu thic logic 1 ding thi
- Thuc hién nhém 1énh 1.
- Kiém tra biéu thiic logic 2.
- Néu ding thuc hién nhém lénh 2
- Né&u sai bo qua nhém 1énh 2
- Thuc hién nhém 1énh 3.
Néu biéu thic logic 1 sai thi

- Thuc hién nhém 1énh 4.
o Lénh else:
Ci phap: if <biéu thirc logic >

Nhom lénh A;
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else
Nhom lénh B;
End
Nhém Iénh A s& duoc thuc hién néu biéu thitc logic ding. Néu khong nhém lénh
B s€ dugc thuc hién.
e Lénh elseif
Cu phap: if <biéu thic logicl >
Nhom lénh A;
Elseif< BT logic 2>
Nhom lénh B;
Elseif< BT logic 3>
Nhom lénh C;
End
Néu BT logic 1 ding nhém lénh A s& dugc thuc hién. Néu sai kiém tra Btlogic 2,
néu ding thuc hién nhém lénh B. Néu sai kiém tra BT logic3,néu ding thuc hién nhém
lenh CLINé&u khong c6 biéu thic logic ndo ding thi khong ¢ 1énh ndo trong cau tric trén

duoc thuc hién.

e Két hop cdu tric elseif va else
Cii phdp: if <biéu thitc logicl >

Nhom lénh A;
Elseif< BT logic 2>
Nhom lénh B;
Elseif< BT logic 3>
Nhom lénh C;
Else< BT logic n>
Nhom lénh n;

End
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Néu BT logic 1 ding nhém lénh A s& dugc thuc hién. Néu sai kiém tra Btlogic 2, néu
diing thuc hién nhém 1énh B. Néu sai kiém tra BT logic3, néu ding thuc hién nhém 1énh
CIINéu khong c6 biéu thitc logic ndo ding thi nhém lénh n duoc thuc hién.
a=input(' vao a=")
b=input(' vao b=")
c=input(' vao c=")
d=b"2-4*a*c
ifd<0
disp(' pt vo nghiem")
elseif d==0
disp (' pt co nghiem kep')
x12=-b/2*a
else
disp (' pt co 2 nghiem phan biet')
x1=(-b+sqrt(d))/2*a
x2=(-b-sqrt(d))/2*a
end
e cdu diéu kién va lénh Break
cu phdp: if< biéu thic logic>,break, end
thoat khoi vong 1dp néu diéu kién logic ding. Ngugc lai sé thuc hién 1énh ti€p

theo trong vong lap.

3.10.4 Cau tric vong lap.
e vong lap for:
cu phap: for chi s6 = biéu thiic
nhom Iénh A;
end
qui tac thuc hién:
- Chi s6 ctia vong lap phai la bién.
- Néu ma tran biéu thic 1a réng thi khong thuc hién vong lap.
- Néu biéu thitc 1a mot dai lugng vo huéng vong lap thuc hién 1 1an va chi s6 nhan gid

tri cua dai luong vo hudng.
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- Néu biéu thic 12 mot vector hang, so 14n lap bing sd phan ti trong véctor sau mdi 1an
lap chi s6 nhan gia tri ti€p theo cua vector.
- Néu biéu thitc 12 mot ma tran thi s6 vong lap bing s6 cot clia ma tran sau mdi vong
lap chi s6 s& nhan gia tri cOt ti€p theo cia ma tran
- Khi két thic vong lap chi s6 nhan gid tri cudi cuing.
- C6 thé dung todn tit : trong vong lap for i = chi s6 ddu: gia s6: chi s6 cudi. Va s6
vong lap dugc tinh ceil((chi s6 cudi-chi s6 dau)/gia s6+1)
n=input ('vao n=")
for k=n
s=1;
s=s+k
end
dat tén 1a vd
>>vd

vao n=3

>>vd
vao n=[147]
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>>vd
vaon=[125;578;956];
s =
2
6
10
s =
3
8
6
s =
6
9
7

o Vong lap While
Cti phdp: While < biéu thic>
Nhoém Iénh A;
End

CM Soft 70 NCT F2 Q10

Néu biéu thic ding thi thuc hién nhém lénh A. Khi thuc hién xong thi kiém tra lai diéu

kién. Néu di€u kién van ding lai thuc hién nhém Iénh A. Néu sai vong 1ap két thdc.

3.10.5 Cac lénh break, return, error:

Lénh break: két thic su thu thi vong lap for hoac while

Lénh return: thuong dugc su dung trong cac ham cua Matlab. Lénh return sé cho

phép quay tr& vé thuc thi nhitng 1énh nam trong tic dung ctia 1énh return.

Lénh error (‘dong nhin): két thiic thuc thi 1énh va hién thi dong nhéin trén man

hinh.

Vi du: Chon mot s6 duong bat ky. Néu s6 d6 1a s6 chan thi chia hét cho hai. Néu

6 d6 1a s6 1€ thi nhan véi 3 r6i cong 1. Lap lai qud trinh d6 cho dén khi két qua 1a 1.

Chuong trinh:
while 1
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n=input ('Nhap vao mot so : ');
if n<=0
break
end
while n>1
if rem(n,2)== 0% phan du cua n chia cho 2
n=n/2
else
n= 3*n+1
end
end
end
Khi chay chuong trinh ta sé thiy tac dung cua Iénh break ( dimg chuong trinh khi

nhap s6 am hoac s6 0)
3.10.6 Bién toan cuc (global variables)

Matlab cho phép st dung cling mét bién cho cac ham hoac gitta cic ham va
chuong trinh chinh clia Matlab, diéu nay dugc thuc hién thong qua viéc khai bdo bién
toan cuc:

Global ténl1 tén2 tén3 L.
(Tén c4dc ham c4ch nhau bang ddu khoang trong, khong sir dung d4u phiy).

Viéc khai bdo bién toan cuc phai dugc thuc hién & chuong trinh chinh hoac & file
lénh (script) hoac & file ham ( function) c6 st dung cac bién. Bién toan cuc cé tac dung
cho dén khi két thiic qua trinh tinh todn hoac khi toan bo workspace dugc xoda. Khong
dugc dua tén bién toan cuc vao danh sach cac doi s6 cia ham. Khi st dung bién toan cuc
cac lénh sau to ra rat can thiét:

e Clear glolal : Lénh nay cho phép loai bo céac bién toan cuc.
e Isglobal(Tén bién) : Lénh nay cho phép kiém tra xem mot bién nao dé ¢ phai 1a

bién toan cuc hay khong. Néu Ia bién toan cuc thi gid tri tra vé sé 1a 1.

3.10.7 Mot s6 ham toan hoc:
Muc nay chi gidi thiéu mot s6 ham don gian va thudng gap trong khi 1ap trinh:
e sin: ham sin
e cos: ham cos
e tan: ham tang
e asin: ham arcsin
e acos: ham arccos

e atan: ham arctang
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sinh: ham sin hyperbolic
e cosh: ham cos hyperbolic
e tanh: ham tang hyperbolic
e asinh: ham arcsin hyperbolic
e acosh: ham arccos hyperbolic
e atanh: ham arctang hyperbolic
e abs: Lay gia tri tuyét doi hoac do 16n cua s6 phiic
e round: lam tron dén s6 nguyén gan nhat
e fix: lam tron huéng vé khong
e floor: 1am tron huéng vé -
e ceil : lam tron hudng vé + oo
e rem: phan du sau khi chia
e gcd: ude sO trung 16n nhat
e Icm: bdi sO trung nho nhat
e exp: luy thtrae
e log: logarit coso e
e loglO: logarit co s6 10
3.10.8 Pinh dang s6:
Cac phép tinh trong Matlab duoc thuc hién véi do chinh xdc cao ta c¢é thé dinh
dang cho cdc s6 xuat ra man hinh tuy theo yéu cdu cu thé:
Ta lay vi du véi s6 4/3
e format short ( day la ché do mac dinh ):
a=1.3333

e format short e
a=1.3333e + 000

e format long

a=1.33333333333333

e format longe

a=1.33333333333333¢e + 000

e format bank
a=1.33
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e format hex

a = 3ff5555555555555
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Chuong 1
CO SO MATLAB
1.1 Tong quan vé Matlab

1.1.1 Khai niém vé Matlab
Matlab 12 mot ngon ngit 1ap trinh thuc hanh bac cao duge sir dung dé giai cdc bai
todn vé ky thuat.Matlab tich hop dugc viéc tinh toén, thé hién két qua, cho phép lap trinh,
giao dién lam viéc rat dé dang cho nguoi st dung. Dit liéu cling véi thu vién duoc 1ap
trinh s&n cho phép ngudi sit dung c6 thé c6 dugc nhitng tng dung sau day.
e St dung cac ham c6é san trong thu vién, cac phép tinh toan hoc thong thuong
e Cho phép lap trinh tao ra nhiing tng dung méi.
e Cho phép mo phong cac mo hinh thuc té.
e Phan tich, khao sat va hién thi dit liéu.
e V6i phan mém do6 hoa cuc manh
e Cho phép phit trién,giao ti€p v6i mot s6 phan mém khdc nhu C++, Fortran.
1.1.2 Tong quan vé cau tric dir liéu cia MATLAB, céc iing dung
Matlab 12 mot hé thong tuong giao,cdc phan tir dir liéu 1a mot mang( mang nay
khong doi hoi vé kich thuge ). Ching cho phép giai quyét cdc van dé lién quan dén lap
trinh bing mdy tinh,dic biét st dung céc phép tinh vé ma tran hay véc tor va c6 thé sir
dung ngon ngtt C hoc Fortran 1ap trinh réi thuc hién ng dung lap trinh d6 bang cdc cau
lénh goi tr MATLAB .MATLAB duoc viét tat tir chit MATRIX LABORATORY tic la
thu vién vé ma tran, tr d6 phdn mém MATLAB dugc viét nhdm cung cap cho viéc truy
cap vao phan mém ma tran mot cdh dé dang, phan mém ma tran ndy dugc phét trién boi
céc cong trinh Linpack va Eispack . Ngay nay MATLAB dugc phét trién boi
Lapack va Artpack tao nén mot nghé thuat phan mém cho ma tran.
a.Dir liéu
Dit liéu cia MATLAB thé hién duéi dang ma tran( hoic mang —téng quat), va c6 cdc kiéu
dit liéu dugc liét ké sau day
e Kiéu don single , kiéu nay c6 lgi vé bo nhé dit liu vi né doi hdi it byte nhG hon,
kiéu dit lieu nay khong dugc st dung trong cdc phép tinh todn hoc, do chinh xac
kém hon
e Kiéu double kiéu nay la kiéu thong dung nhat clia c4c bién trong MATLAB
e Kiéu Sparse.
e Kiéu int8, uint8, intl6 . ..
e Kiéu char vi du ‘Hello’
e Kiéu cell.

e Kiéu Structure.
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Trong MATLAB kiéu dit liéu double 12 ki€éu mic dinh sit dung trong cdc phép tinh so
hoc. C4c ban c6 thé tham khao c4c kiéu dit liéu khac trong dia CD Help MATLAB 6.0
b. Ung dung
MATLAB tao diéu kién thuan 1oi cho:
e Cic khod hoc vé todn hoc
e (C4c k¥ su, cdc nha nghién cttu khoa hoc
e Dung MATLAB dé tinh todn ,nghién cttu tao ra cdc san phdm t6t nhat trong san
xuat.
c.Toolbox la moét cong cu quan trong trong Matlab

Cong cu nay dugc MATLAB cung cap cho phép ban ting dung cdc ky thuat d€ phan tich,
thiét k€ , mo phong cac mo hinh .
Ta c6 thé tim thay toolbox & trong mo trudng lam viéc cia .
e Mang noron
e Logic mo
e Simulink
1.1.3 Hé thong MATLAB
Heé thong giao dién cia MATLAB dugc chia thanh 5 phan
e Moi trudng phat trién.
DPay 1a noi dat cac thanh cong cu, cac phuong tién gitp chiing ta sir dung cac lénh va cac
file, ta c6 thé liét ké mot s6 nhu sau.
+ Desktop
+ Command Window
+ Command History
+ Browsers for viewinghelp
e Thu vién, cidc ham todan hoc
Bao gbém cdc céu tric nhu tinh téng, sin cosin atan, atan2 etc.., cic phép tinh
don gidn dén cdc phép tinh phiic tap nhu tinh ma tran nghich ddo, tri riéng, chuyén
déi furier ,laplace , symbolic library
e Ngon ngit MATLAB
D6 1a cdc ngodn ngit cao vé ma tran va mang, v6i cac dong lénh, cac ham, cau
tric dit lieu vao , ¢6 thé 1ap trinh huéng d6i tuong.
e DO hoa trong MATLAB
Bao gém cdc cau lénh thé hién d6 hao trong moi trudng 2D va 3D, tao cdc hinh
anh chuyén dong, cung cap céc giao dién tuong tc giita nguoi sit dung va mdy tinh .
e Giao ti€p véi cac ngon ngi khac.
MATLAB cho phép tuong tac v6i cac ngon ngit khac nhu C, Fortran
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1.1.4 LAM QUEN VOI MATLAB
Trudc tién dé khoi dong MATLAB ban kich dip (hoac don) va biéu tugng

file MATLAB.exe ,trén man hinh xuét hién ctra s6 sau.( Xem hinh v& 1.1)

Cira s6 d6 chita cac thanh cong cu( giao dién ngudi va may) can thié€t cho
viec quan ly céc files, cdc bién ,clra s6 1énh, c6 thé coi desktop 1a cac panel
gdm cdc 0, vung, quan ly va tac dung cla ting ctra s6 nho dugc quan ly boi

desktop

=10 x|
File Edit Wew web wWindow Help
O = | 4 B o | .4 ‘ ? |Currer|t Directary: | D:matiabfR1 2iwvark j J

Cormmand Windows

Launch Fad

S\ MATLAE

=
P
] _>IJ

' “l"l Launch Pad
2] x|

To get started, select "MATLAE Help™ from t—

23 ﬂ
| sm3 ]
¥-- Til4 PM &/05/03 --% - —

1 Cormrmand Histary | Current Di| | 4] e

Ready

Hinh vé 1.1
Trén hinh vé ta thay cira s6 desktop(ctra s 16n nhat), va cac cira s6 phu
cua no
1.1.5 LAM VIEC VOI CAC CUA SO CUA MATLAB PUGC QUAN LY BOI DESKTOP
a. Clra s6 Command window :
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La cira s giao tiép chinh ciia Matlab béi day 1a noi nhap gia tri cac
bién, hién thi gia tri,tinh toan gia tri cua biéu thitc, thuc thi cac ham c6
san trong thu vién (dang lénh), hoac cac ham(dang function) do nguoi
dung lap trinh ra trong M-files.

Cac lénh duogc dugc nhap sau dau nhic ‘ >> , va néu co6 sai sot trong
qua trinh go(nhap) lénh thi hay nhan phim Enter cho dén khi nhan
duoc dau nhic >>. Thuc thi Iénh bang nhan phim Enter.

GO cac lénh sau:

>> A= pi/2 ; +!

>> B= sin(A) <!
B=

1
Hoac chuong trinh soan thao trong M-file duoi day:

% Chuong trinh trong M-file
x= 0:pi/6:2*%pi;
y=sin(x) ;

PlOt (x, Y) ’

I11.
IV. thuc thi chuong trinh trén trong cira s6 Command window bing
dong lénh sau

>> ve_ sim
Chiing ta thay ro hon trong muc “ St dung lénh truc ti€p “ ¢ phan sau.
b. Cira s6 command History

Cac dong ma ban nhap vao trong cita s6 Command window ( cdc dong nay c6 thé 1a
dong nhap bién ,hoic c6 thé 1a dong 1énh thuc hién ham nao d6 ) duoc giit lai trong clra s6
Command History ,va clra s6 nay cho phép ta st dung lai nhitng Iénh d6 bing cach kich
doi chuot 1én cac 1énh d6 hoac cac bién, n€u nhu ban muon st dung lai bién d6. Xem
hinh 1.2

Cormmand History

lasrz 2 &
Kich doi 3 4]
chuot lén h=atl
lé 2 x=pi;
e-llh hgag — —
bién dé su ~sin (%) Lll
dune lai llLI Command History I Current O



Tungvn40@yahoo.com CM Soft 70 NCT F2 Q10

Hinh 1.2

c. Cira s Workspace:

La clra s6 thé hién tén cdc bién ban sit dung cing véi kich thuoc viing nhé(s6 bytes),
kiéu dit lieu(16p) ,cc bien dugc giai phong sau méi 1an tat chuong trinh.(xem hinh 1.3)

1]
ZE B B s« o]
Nane Gize Bytes Clazs
@a 1xl il double array
, . @ans lxl i double array
Kich doi 1] w3 24 double array
Chll()t l?ll / @x lxl 3 double array
bién deé
xem dir
liéu(hoac
Yéu
4 ¥ ]| LaunchPad YWorkspace I
Hinh 1.3

Ngoai ra né cho phép thay déi gid tri , cling nhu kich thuéc ctia bién bang cach kich doi
chuot 1én cac bién. Hoac kich vao niit bén trai ngay canh ntt save
Vi du khi chon bién(gid thir la bién b) roi kich diup(hoac kich chuot vao niit canh nit save)

ta duoc clra s6 sau goi la Array Editor: xem hinh 1.4

Tiéu dé 1a tén bién b , dinh dang dit liéu 0 6 c6 tén la: Numeric format, mac dinh 1a dang
short, Kich thudc size la 1 by 3 (titc la mot hang va 3 c¢ot) ta c6 thé thay déi kich thuée
nay bing cich thay ddi s6 c6 trong 6 kich thudc size.

+ Duing ctra s6 nay dé luu cdc bién
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O dudi la dit liéu ciia bién b, ta c6 thé thay déi chiing bang cch thay déi gid

tri trong cac 6 dé

2 B =0 b

i|E Edit “iew “web “WWindow Help
Murmeric farmat: |shotE :l | Size‘l‘l by |3 x|
1 Z 3
1 1 2 3
Hinh 1.4
Vidu
Nhap bién >>b=[123 |;
>>X=pi;

TAt ca cdc bién déu duoc luu trong Workspace trong d6 thé hién ca kich thuéc (Size), s6
Bytes va kiéu dit liu(class) (8 bytes cho méi phan tir dit liéu ki€u double cu thé 1a 24
bytes danh cho b va 8 bytes danh cho a)
d. Cira s6_M-file

LA mot clra s6 dung dé soan thao chuong trinh tng dung, dé thuc thi chuong trinh viét

trong M-file bing cdch gb tén cua file chia chuong trinh d6 trong clia s6
Commandwindow.

Khi mot chuong trinh viét trong M-file, thi tuy theo tng dung cu thé, tuy theo ngudi
lap trinh ma chuong trinh ¢6 thé viét du6i dang sau
+Dang Script file :Tic 1a chuong trinh gom tap hop cdc cau lénh viét dudi dang liét ké
,khong c6 bién dit liéu vao va bién 1y gia tri ra
+Dang ham function c6 bién dit liéu vao va bién ra.
e. Puong dan thu muc: Noi luu giit cdc file chuong trinh

1.2 Nhap bién,lénh truc tiép tir cira s6 Command Window:

Sau khi xu4t hién d4u nhac >> trong clta s6 command window diéu d6 dong nghia cho
phép ban nhap bién hoac thuc hién cac cau 1énh mong mudn.
Do dit liéu ciia MATLAB duoc thé hién dudi dang matrdn cho nén cdc bién ding
trong MATLAB dit liéu cia né ciing thé hién duci dang ma tran, viéc ddt tén bién
khong duoc ddt mot cdh tuy tién ma phdi ddt theo mét quy dinh

e Tén ma tran(bién) phai bat dau bang mot chit cdi, va c6 thé chita dén 19 ky tu 12 s6
hoac chi.
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e Beén phai dau bang 1a cdc gid tri clia ma tran
e Daiu cham phay(; )la d€ phan cach cdc hang, con cdc gid tri trong hang dugc phan
céch nhau boi dau phay(,) hodc dau cach( phim space).
e K&t thic nhap ma tran thudng c¢6 dau chdm phdy hoidc khong tuy theo ban muén
thé hién két qua ctia né hay khong.
a. Nhap cac bié€n, matran, cac 1énh liét ké truc ti€p

Thong thudng Matlab sir dung 4 vi tri sau ddu phdy cho cdc so thap phan c6 diu phay
chdm dong, va sit dung bién “ ans “ cho két qua ctia phép tinh. Ta c6 thé diang ky bién thé
hién két qua nay cua riéng minh . Xét tap cac 1énh sau:
Vi du truong hgp khong st dung bién luu két qua, bién ans tu dong dugc gan
>> 849
ans =
17
Nhap bién r = 8/10 trong ctra s6 CommandWindow nhu sau:
>> r = 8/10 </
r=0.8000
Ban c6 thé sir dung cac bién nay cho cdc phép tinh ti€p theo vi du nhu:
>> s=10*r
s=
8

Vi du nhap truc ti€p céac so6 liéu nhu sau

>> a=[1 2;3 4]

a =

1 2
3 4

Matlab c6 hang tram ham duogc dinh nghia san vi du nhu ham tinh sin .. .
>> x=pi;  %nhap bién x
>> sin(x) % nhap lénh sin(x), 4n enter dé thuc hién Iénh tinh sin(x)
ans =

1.2246e-016
+ Cdc phép tinh su dung trong Matlab :
Trong MATLAB ciing st dung cac phép toan thong thuong duoc liét ké trong bangsau

Ky tu Y nghia Lénh Matlab
+ Conga+b |at+b
- Trir a-b a-b
* Nhan ab a*b
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/ Chia phai a/b
a
a/b=—
b
\ Chia trai b/a
ba=2
b
A Mi a”b an2

Tht tu vu tién cdc phép toan:
Tat ca cdc biéu thic todn hoc déu dugc thuc hién tir trdi qua phai, ta c¢6 bang thit tu vu tién
nhu sau:

Thtt ty vu tién Cac phép

Dau ngoic trong biéu thitc

Toan tr md /A, thuc thi tlr trdi qua phai

Toan tor nhan, chia ¢6 cung midc uu

tién,thuc hién tir trai sang phai .

4 Cong , tru

Vidul :
>> a=[1 2;3 4];
>> b=[5 6;7 8];

>> atb”2

ans =
68 80
94 110

Vi du2 Giai phuong trinh bac hai, cic 1énh nhap trong ctia s6 CommandWindow
>>a= 1;
>>b=-2;
>>c=1;
>>delta= b"2- 4*a*c;
>>x1=(-b+ sqgrt(delta) )/ (4*a);
>>x2=(-b- sqrt(delta) )/ (4*a);
Chii y : + Cdc lénh duoc két thiic bang ddu chdm phdy, Matlab sé khong thé hién két
qud trén man hinh, nguoc lai khong cé ddu chdm phdy Matlab sé thé hién két qud.
+ Trong qud trinh nhdp ma tran néu cdc phan tic trén moét hang dai qud ta co
thé xuong dong bdng todn tit ba chdam( . . . )
Vidu
>>Number apples=10;Number Oranges=25,Number bananas=34;
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>>Fruit Purchased= Number apples+ Number Oranges+
Number bananas
1.3 Sir dung cac lénh gian tiép tur cac file dir liéu
Nhu da trinh bay trong phin cira s6 M-file, tap hop c4c lénh clia MATLAB duoc
soan thao trong cita sé M-file dué6i dang Script file hoac dang ham function(cé bién diu
vao va ra), va dugc ghi (luu)vao file dit liéu ¢c6 phan mé rong 1a .m (Thong thuong cac
chuong trinh soan thao trong M-file thuong dugc luu theo dudong dan C:\matlabR12\
work\Tén_file ), muén thuc thi chuong trinh soan thao d6 ta goi lénh trong cira s6
Commandwindow, tuy theo chuong trinh viét dang Script file hay function ma trong ctra
s0 ta ¢6 2 cach goi nhu sau:
e Dai v6i chuong trinh viét dang Script file
>> tén_file ;
Vi du giai phuong trinh bac hai tim nghiém x1 va x2 viét trong M-file dang Scriptfile:
a=1;
b=-2;
c=1;
delta=b"*2-4*a*c;
x1=(-b+sqgrt (delta))/ (4*a)
x2=(-b-sqgrt (delta))/ (4*a)
% luu vao file GPTB2.m

Thuc thi chuong trinh trén trong ctra s6 CommandWindow béang 1énh
>>GPTB2

e Ddi v6i chuong trinh viét dang function ,c6 tham s6 dau vao va ra,ta phai truyén

du cac tham s6 can thiét.
Vi du : Giai phuong trinh bac hai v6i ba tham s6 dau vao la cac hé s6 a , b, ¢ va hai
bién dau ra la nghiém cua phuong trinh X, va x,

(Xem cach viét ham function & muc sau)

function [x1, x2]
=GPTB2 (a, b, c)
x1=(-b+sqgrt (delta))/ (4*a);

%$Tinh nghiem x1

Thuc hién bai todn trén trong Command window nhu sau:

>>a=1;

>>b=-2;

>>c=1;

>>[x1,x2]=GPTB2 (a,b,c) % cau tric chung la [x1,x2]=Tén_{file (a,b,c)
( hoic [x1,x2]=GPTB2(1,-2,1) )
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Luu y rang khi viét chuong trinh trong M-file, ban muon ghi chd thich ta dung ky
tu % dat truéc dong chi thich nhu sau

Yo---------- dong chu thich --------------
Vidu2 %Viét trong M-file(dang Script file)
x=0:0.1:10 ; %Tao vector x
y=cos(x);

plot(x,y); % V& d6 thi ham cosin

%luu vao file c6 tén la dail.m

Thuc thi ham trén clra s6 commandwindow bang lénh
>> dail ¢

Viét chuong trinh trong M-file duoc dung la cht yéu ,dac biét doi véi nhitng chuong trinh
dai , phtc tap thi ban nén viét trong M-file.
1.4 Dong nhic gan gia tri bién
Doi v6i ban da hoc 1ap trinh Pascal, ban mu6n nhéap gia tri khi thuc thi chuong
trinh ban dung cap lénh:
writeln( "Nhdp gid tri cia a=’);
readin(a);
Nhung d6i v6i MATLAB thi ban s€ thdy rat don gian chi dung mot 1énh duy nhat d6 1a :
a=input(‘Nhap gia tri cua a=");
Vi du: Trong cira s6 Commandwindow ta g& lénh
>> a =input(‘nhap a=");
Nhan Enter cho két qua duéi dang
nhap a= 3; dong nghia véi viéc gan a=3.
Sit dung dong nhdc gdn gid tri bién trong truong hop ta muon thay déi gid tri cdc bién
liic thuc thi chuong trinh.
Vi du : s dung dong nhdc gdn gid tri bién dé gidi phuong trinh bdc hai

% Chuong trinh viét trong M-file, ban c6 thé viét trong
CommandWindow

a=input (‘nhap he so a=’);

b=input(‘nhap he so b=’);

c=input(‘nhap he so c-=");
Delta=b*2-4*a*c;

vl=/(_thi crvr+(MNal+al\\/[A%ka\
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1.5 Cach tao mot ham function
Tru6c hét ta thong nhat ring, dé tao mot ham function ta phai soan thdo né trong M-
file. C4u tric ham nhu sau:

%Khai bao ham c6 tir khod function
function[danh sach tén két qua]= Tén_ham(danh sach céc bién dau vao)
% Than chuong trinh

cau lénh 1;

cau lénh 2;

cau 1énh 3;

cau lénh n;
9%két thuc chuong trinh khi két thic cau 1énh

Chu y:
e Danh sich tén két qua, va tham s6 ddu vao duoc cdch nhau bang dau phay.
Vi du : function[x1,x2,x3]=dai2(a,b,c,d)
e Than chuong trinh khéng bat ddu bang tir khoa Begin va khong két thic bang tir
khoa End nhu Ngon ngir 1ap trinh Pascal.
o Ta nén luu vao file co tén trung voi tén ham
Vi du: Cho so dé khai clia hé thong diéu khién tu dong nhu hinh dudi day

num, num,
u —» A
den, den,
(-

Nhiém vu: Tinh ham truyén kin ctia hé théng

\ 4
v

Chuong trinh c6 thé duogc viét nhu sau:

function[numk, denk]=ham_truyen(numl, denl, num2, den2)
numh=conv(num1, num2);% conv la ham nhan, ham nay duoc dinh nghia san
denh=conv(denl,den2);

numk=numbh;

m=length(denh)- length(numh);

numh1=[zeros(:,m), numh];

denk= numh1+denh;

Jkét thic chuong trinh tai day ban nén luu vao file cé tén 1a  ham_truyen.
Thuc thi ham:
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>>numl=[1 1];

>>denl=[12 1];

>>num?2=[1 2];

>>den2=[1 2 1 4];

>>[numk,denk]=ham_truyen(num1,denl,num2,den2);

1.6 Stit dung ham c6 san

C6 rat nhiéu ham c¢6 sén, d6 1a cdc ham da duoc 1ap trinh sdn,va duoc dua vao thu vién, dé
xem mot ham ciling nhu cu tric, cach su dung ta dung 1énh >>help tén_ham

Vi du Ta muén xem cau tric ham ode23

>>help ode23

1.7 Vé cac ham

Dung lénh fplot dé v& cac ham, ham nay c¢6 thé c6 sdn(vi du nhu sin, cos . . .), hodc cdc
ham tao bdi nguoi dung viét trong M-file dang function

Cau truc:

fplot(UTén_ham(],[X,;, ,X
,tol,N,LILineSpecl]);hoac

max]

Luu y:D6i v6i cac ham toan hoc c¢6 san(khong phai dinh nghia) vi du nhu sin, cos ,... thi
c6 thé thuc hién nhu sau:
+ fplot(‘sin(x)’,2*pi*[-1 1] ) %vé y=sin(x) v6i x=[-2%pi 2*pi];
+ fplot([sin(x),tan(x),cos(x)]’, 2*pi*[-1 1] );
%vV& ba d6 thi trén cing mot clra s6 v6i x=[-2%pi 2*pi] ;
e Dung ham inline vi du : f=inline(‘x+2’); fplot(f,[0 2] );
e Dai vé6i cac ham trong M-file c6 thé st dung cdc cdch sau
Vi du: Tinh f1, {2, f3

function [f1,2,f3]= FUNC(x)
f1= x+3;
f2=x;
f3=x.12;
9oluu vao file FUNC.m

Ham FUNC sg& tra vé mot vector hang ting v6i moi gid tri clia x, vi du x=[x1;x2] thi ham
FUNC sg tra vé ma tran sau day.

f1(x1) £2(x1), f3(x1)

F1(x2) £2(x2), £3(x2)
Loi dung ddc diém nay ta c6 thé vé nhiéu do thi trén ciing mot ctta so thong qua
vi du sau:
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%Tao ham Y
function Y=myfun(x)
Y(:,1)=200%*sin(x(:))./(x(:);
Y (:,2)=x(:)."2;
%0luu vao file co tén la

Thuc thi chuong trinh trén trong Commandwindow
>>fplot( ‘myfun’,[-20 20] );
(hoac dung >>fplot(@myfun ,[-20 20] )
Cdc théong so'tol, N , LineSpec ldn luot la sai so lién quan(twong doi), sé” diém it nhat,
biéu dién thuéc tinh ciia duong.
Chii y:Khi ban muén han ché khodng biéu dién cd truc x va y thi ding [Xmin
Xmax Ymin Ymax] .
1.8 Luu va lay dir liéu

V6i Matlab khi thoat khoi chuwong trinh(tat),cdc bién dit liéu(trongWorkspace) s& bi
mat,do vay khi thuc hién lai chuong trinh ban phai khai bdo lai cac bién cén thiét trén,
diéu nay gay mét thoi gian, va bién phdp tot 1a ban luu tit ca cdc bién cin thiét cho
chuong trinh clia ban vao file riéng, va khi can chiing ta goi ching ra bang mot 1énh
Luu dit liéu cé thé la :
e Luu tat ca cac bién trong vung lam viéc( Workspace) hoac
e Mot s6 bién nhat dinh tuy theo nhu cau .
Sau day la cac cach luu cac bién dit liéu:
1.8.1 Luu va lay dit liéu dudi file nhi phan(binary)
Luu dit liéu:
>>save('C:\matlabR 12\work\ten_file') %luu toan bo bién trong Workspace
>>save('C:\matlabR 12\work\ten_file', 'x','y")% chi luu bién x va 'y
Chd y: C:\matlabR 12\work\ten_file 1a dudng dan téi file, thong thuong khi cai dat chuong
trinh thi mac dinh 1a cai vao 6 C (néu ban cai vao 6 D, khi sir dung lénh save, ban chi can
thay déi thanh :D:\matlabR 12\work\ten_file)
Vi du:

%Viét trong Command Window
>>a=1;
>>b=1;
>>c=-2;

VAV e Y 41 1 ™ 1A 1T\ "o L "

Khoi phuc lai dit liéu dung lénh sau:
load ('C:\matlabR 12\work\ten_file') % lay dit liéu
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Vi du: Bay gio ta xo4 hai bién a va b ra khoi chuong trinh va thuc hién lénh load dé 14y lai
dir liéu:

>>clear a ; %xo0a bién a

>>clear b ; %xoa bién b

>> load
('C:\matlabR12\work\ten_file')

>>a %Kiém tra xem a da khoi phuc
lai chua

1.8.2 Luu va lay dir liéu dudi file ASCII

>>save('C:\matlabR 12\work\en_file','-ASCII").

Luu toan bo bién trong workspace vao file

>>save('C:\matlabR 12\work\ten_file','x','y",'-ASCII").

Luu hai bién x va y vao file

>>load ('C:\matlabR 12\work\en_file', '-ASCII ).

khi thuc hién 1énh nay thi trong Workspace s€ xuat hién bién c6 tén la tén cua file , kich
ddp chuot 1én bién nay s€ xuat hién dit liéu ctia toan bd bién dugc luu gitt, viéc truy nhap
dén bién luu gitt thong qua viéc truy nhap kiéu Matran

Vi du Command window

>>a=2;

>>pb=3;

>>c=4;

>>save ('C:\matlabR12\work\ save') %luu 3 bién trong file tén save

>> load('C:\matlabR12\work\ save') %khoi phuc dit liéu

hoac

>> save ('C:\matlabR12\work\ save', 'a','b')%luu hai bién a va b
trong file %tén save

Tuong tu:

>>a=3;

>>b=4;

>>save ('C:\matlabRl12\work\save', 'a', 'b', "-ASCII")

>>load ('C:\matlabRl12\work\save', '-ASCII") %khoi phuc ditli¢u
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Trong workspace s€ c6 bién save nhu sau:

Kich dup vao save s€ xuat hién dit liéu cuia hai bién a va b

Wiar kspace
= = = s R EEE
Name Gize Eytez Clazz
@a 1x1 g double array
@&ns 0x0 ] char array
@]‘J 1x1 g double array
[2]z 1x1 g2z inline object

double
@x lxl g double array

| | }l Launch Pad  warkspace |

9 o T . s A~ . ) 3 N 7 ~
Hodc don gidn dé luu bién ban cé thé chon bién roi kich vao nit save trong cia sé

Workspace
1.9 Cac toan tir logic va cac lénh diéu Kkién
1.9.1 Cac toan tir quan hé

Mot biéu thiic logic trong MATLAB c6 duoc tir su so sdnh cdc dai luong khéc
nhau(vi du hai dai lugng A va B). Nhitng ky hiéu thé hién su so sdnh duoc goi la cdc toan
tu quan hé , sau day 1a liét ké cac toan tir
Bang liét ké cac toan tir quan hé

Toén tu quan hé Y nghia
< Nhoé hon vd A<B
> Lén hon vd A>B
<= Nho hon hodc bang A<=B
>= L6n hon hodc bang A>=B
== Bing vd A==
~= Khong biang vd A~=B

Cac toan tir quan hé thuc hién viéc s6 sanh tling phan tir cia mang, ching tra lai mot
mang c6 cung kich thudc véi hai mang trén( hai mang ban dau phai cé cung kich thuéc
néu khong s€ gay ra 16i),vé6i cac phan tir trong mang 1a 0 hoac 1 twong ung véi cdc quan
hé so sanh la sai hay ding

Truong hop ddc biét so sanh hai s phiic:

+ Khi dung céc todn tir quan hé 1a < hoac > thi chi so sanh phan thuc cua né ma thoi .
+ Khi dung céc toan tir quan hé <= hodc >= thi so sanh ca phan thuc 1an phan ao

Khi so sanh hai chuoi .
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Dung todn tr strcmp
Cau tric:

stremp( chudil, chudi2)
Vidu:

>>Chuoil= ‘Pham Duc Dai’;
>>Chuoi2=’'Vu van van’;
>>ss=strcmp (Chuoil,
Chuoi?) ;

ss=0

Cha y : Khi so sanh mdt s6 vo huéng v6i mot ma tran thi s6 d6 dugc nhan véi mot m
tran ones(size(ma tran so sanh)) sao cho né cé kich thudc giong véi ma tran can so sanh
roi méi so sanh .

Vi du:

X=5;X>=[123;456;789] & X=5*%0nes(3,3); X>[123;456;789]

Két qua tra vé :

ans=

O = =
O = =
oS O =

>>X=5;

>X >=[1 2 3 ; 45 6; 7 8
9]

ans

1.9.2 Cac toan tir logic
(Logical Operator & | ~)

C4u tric:
Toan tur logic Y nghia
& Va vd A&B
I Hoac vd AIB
~ bao vd ~A

Cac ky hiéu & , | ,~ 1a cac toan tlr logic va hoac dao. Ching thuc hién trén ting phan tu
clia cuia cdc mang so sanh( toan tir logic cho phép thuc hién trén nhiéu mang véi yéu cau
14 cdc mang phai c6 clng kich thudc), két qua tra vé 1a mot ma tran c6 cung kich thude
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v6i cdc ma tran so sanh trén. Céc todn tir logic thudong dung dé lién két cac biéu thitc quan
hé.

Bdng chdn ly:

Pau vao And Or Xor Not
A B A&B AlB xor(A,B) ~A
0 0 0 0 0 1
0 1 0 1 1 1
1 0 0 1 1 0
1 1 1 1 0 0

Miic uu tién cao nhat d6i véi toan tir logic dao( not ,~) , hai toan tir and va | ¢c6 cung miuic
vu tién , trong mot biéu thitc todn hoc thi ching dugc thuc hién theo thit tu tir trdi sang

phai.

Ta c6 thé sir dung cdc toén tir ‘and’ , ‘or’ ,'not’ <> & , |, ~ nhu bang sau:
A&B and(A,B)
AIB or(A,B)
~A not(A)

Chi y trong céc bi€u thitc sir dung cac toan tir locgic thi ta nén dung ddu ngoac dé€ xéc
dinh 16 rang ,va dam bao tinh tuong thich trong cac phién ban méi cia Matlab
Tong két:
e Ciac phép tinh s6 hoc s& duoc thuc hién trude khi thuc hién cdc biéu thic logic.
e Khi tinh todn ta nén thém dau ngodc don dé 1am biéu thic trd nén sdng stia hon.
e Gap nhitng biéu thitc phic tap s& sit 1y cdc tinh todn sé hoc trude, sau d6 cdc todn
tur logic duoc xem xét tir trai qua phai .
1.10 Cac cau lénh diéu Kkién, ré nhanh
1.10.1 Cdu lénh diéu kién if.
C4u tric
% Day la cau triuc don gian nhat.
if expression
Statements;
end;
% CAu tric su dung 1énh elseif ,else va if duoc viét lién
if expressionl
Statements;
elseif expression2
Statement;

else
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Statements;
end
Biéu thifc expression bao gom cdc todn tir quan hé vi du nhu (count<limit) hodc (height-
offset)>0 ), Ngoai ra né con két hop véi cdc todn tir logic dé lién két cdc biéu thic quan
hé.
Vidu 1: if (count<limit)&((height-offset)>0)
Vi du 2: Cho khoang [a b], viét chuong trinh chia khoang nay thanh n khoang bing nhau

vOi n cho trudc.

function v= lnearspace (a,b,n)

if n<2

error (‘Ban nhap sai, it nhat n phai lon
hon 1');

end;

h=(b-a)/(n-1) ;

v=a:h:b;

Thuec thi chuong trinh trén trong Command window nhu
sau:

-~ ~ _—~n . 1 I “1 =\

Vi du 3: Chuong trinh xac dinh d4u cua s6 nhap vao :

function s= sign (x)
if x>0

s=1; % so duong
elseif x<0

s=-1; % so am
else

Nguyén tac lam viéc cta lénh if nhu sau :Khi biéu thiic expression ding thi cau lénh ngay
sau lénh if dugc thuc hién néu sai cau 1énh d6 s€ dugc bo qua dén Iénh elseif
Mot biéu thirc sé6 sdanh la diing néu tdt cd cdc phdn tit so sanh cua hai mdng (hodc hai
ma trdn) trd vé gia tri 1
Vi du:
A=[1 0;2 3];B=[1 1,3 4];
Thi: + A<BIa sai vi A(1,1) khong nho hon B(1,1);

+ A<(B+1) la ding bdi vi khong phan tir nao trong A 16n hon phan tir trong B tuong
ing
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% Cau tric khi st dung 1énh else if
if expressionl
statements];
else
if expression2
statements?2;
end
end
Ta thdy trong cdu triic trén thi cé hai lénh if riéng biét cho nén phdi cé hai tir két thiic
la end.
Bai tap vi du: Nhap vao ban phim diém ctia mot hoc sinh r6i in ra ddnh gid :

Diem= input (‘nhap diem wvao=');
if ( Diem< 5)
fprintf (YHoc luc yeu’);
elseif ( Diem>=5) & (Diem<7)
fprintf (YHoc luc trung binh’);
elseif (Diem>=7) & (Diem<8)
fprintf (YHoc luc kh,’);
else fprintf (YHoc luc gioi’);

end;

1.10.2 Vong lap for
Cau tric:
for i=1,,, :Al: 1,
statements;
end
Ai : La budc nhay cua vong lap for, gia tri mac dinh la =1;

Vi du: Tinh tong s= 14+22p +32p+ ... np ; (p la so mii )

function s= Sump(n , p)
s=0;
for i=1:n ; s=s+i1"\p ;end;
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Hai chuong trinh sau day 1a giong nhau

for i=1:100; x=1:100;
y(i)=sin (i) ; < | y=sin(x) ;
end:

1.10.3 Vong lap while

CAu tric:

while( bieu_thuc_logic)
statements;
end;

Tru6c hét vong lap kiém tra xem néu biéu thitc logic ding thi thuc hién cdc cau lénh

statements. n=input ( ‘“Nhap n=") ;
Vi du: s=0; 1=0;
while ( i<n)
s=s+i;
end;

1.10.4 Lénh ngat break , error, return
e Lénh break :T4c dung diéu khién chuong trinh nhay ra khoi vong lap for hay while
gan no nhat.

Vi du:Nhap mot s6 duong néu am thi nhap lai

while 1

n= input (‘nhap n=');

while (n<0) %Vong lap while2

break; %Thoat khoi vong lap while2
end

if n>0

break; %Thoat khoi vongwhile chinh
end

end

1.10.5 Lénh error va lénh return
- Lénh error: Dung dé thong bdo 16i , hién thi cho nguoi lap trinh biét d6 1 16i gi ?
Vi du: error(‘error message’); hién thi thong diép 15i khi thuc hién cau lénh nay.

a=input (‘Nhap a=’);
b=input (‘Nhap b=') ;

% Thuc hien a: b

if b==

error (‘divide by zeros’);

Trang 20



Tungvn40@yahoo.com CM Soft 70 NCT F2 Q10

Khi thuc thi chuong trinh trén ( nhap b=0) thi xuat hién dong chit d6
Nhu sau:
7?7? Error using ==> soan]

divide by zeros rﬂ/
Chd ¥ riang soar® 1a tén file luu chuong trinh trén

- Lénh return: Thuong duoc st dung trong cac ham cia MATLAB. Lénh return sé cho
phép quay trd vé thuc thi nhitng 1énh nam trong tac dung ctia Iénh return.
1.10.6 Bién toan cuc
Bién toan cuc dugc dung trong pham vi toan bo cac chuong trinh, néu cac chuong trinh dé6
khai bao bién toan cuc do.
Cdu tric:

global x y z % khai bdo ba bién toan cuc x y z

Vi du don gian sau:

function[ u,v]=Main(x,y)
global a b;
Tinhham(x,y,z);
u=a;v=Db;

%Chuong trinh con tinh ham

function Tinhham(x,y,z)
global a b;
a=x"\2 +y 2+ z/\2;
b=x"3 +y 3+

Thuc thi chuong trinh:
>> x=2,y=3,7=4;
>> [u,v]=Main(x,y,z);
1.10.6 Pinh dang dix liéu ra
Ciac phép tinh trong MATLAB duoc thuc hién v6i do chinh x4c cao, ta ¢ thé dinh dang
cho céc s6 xuat ra man hinh tuy ting yéu cau cu thé:
Vidu s6 a=4/3 vé6i
e format short (day 1a ché do mic dinh gém 4 s6 sau ddu phdy)
a=1.3333
e format short e
a= 1.3333e+00
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e format long
a=1.3333333333333
e format lang e
a=1.3333333333333e+000
Ngoai cach nay ra ta dinh dang dit liéu bang thanh tool cong cu trén man hinh
Vi du: G& céc lénh sau trong clta s6 CommandWindow
>>format long
>>a=4/3
a=
1.3333333333333
1.10.7 Mot s6 ham todn hoc thong thuong hay su dung

Tén ham Y nghia

Sin Ham sin

Cos Ham cos

Tan Ham tan

Asin Ham acsin

Acos Ham accos

Atan Ham tinh arctg
Angle Lay géc pha

Fix Lam tron huéng 0
Floor Lam tron hudng -oo
Exp Ham e mii

Ceil Lam tron huéng -oo
Log Logarit co so e
log10 Logarit co s6 10
sqrt(x) Can bac hai

1.11 Cac hang s6 duoc st dung trong Matlab
e Kytw inf thaythé cho oo trong toan hoc
Inf : 1a s6 vo cuing 16n ma Matlab khong thé hién duoc
vi du:
>> 5/0

ans =
Inf
e Kytw NaN thay th€ cho mdt s6 khong xac dinh
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vi du:
>> 0/0
ans=
NaN
e Kytw pi thé hién 12 s6 © =3.14159..
e Kytw eps
1.12 So phiic trong Matlab
Sir dung i va j dé thé hién phan do v6i 1= Jj= sqrt (-1)
Vi du:
>> 5+61
ans =
5.0000 + 6.00001
>> 5+6]
ans =
5.0000 + 6.00001
Chu y khi 1am vé6i s6 phiic can phan biét : y= 7/2*i va x= 7/2i cho hai két qua khac nhau
>> y= T7/2*%1
y =
3.5*%1
>> x=7/21
x=
-3.51
Vi du cdc phép tinh vé sO phic:
>> s=3+71
>>w=5-91
>>wW+Ss
>>W-s
>>w*xs
>>w/s
1.13 Cdc lénh thodt khoi chuong trinh,liét ké cdc bién, xod bién .
e Lénh exit :Téac dung thoat khoi chuong trinh .
e Lénh clc (clear command) xod tat ca cdc 1énh trong cira s6 CommandWindow
e Lénh clear xo4toan bo cic bién trong bo nhd hién thoi .
e Lénh clear <danh sich bi€n> Xoa danh sich bién duogc liét ké ra.

e Lénh whos cho biét tat ca cac bién hién thoi, kich thudc 6 nhé bién dé.
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e Lénh quit ciling gi6ng nhulénh exit

e Cic phim miii tén lén xuong (trén ban phim) dugc dung dé goi lai céc lénh di thuc
hién trudc do.

Cau hoi& Bai tap cuoi chuong

Néu dic diém cia cdc ctra s6 ( CommandWindow, history .)

1. St dung Lénh truc tiép tir clra s6 command window va gidn tiép tir c4c file

2. C4c cau lénh diéu kién , vong lap

3. Luu va lay dit liéu cho mot hodc nhiéu bién.
Bai tapl : Giai hé phuong trinh bac nhit ding dong nhac gan gid tri bién nhap cdc hé s6
a,b,c,d,mn

hé cho nhu sau: ax +by=m
cx+dy=n

Bai tap 2: Sinh vién v€ cic ham sau

a. V€ dac tinh diode v6i quan hé dong dién va dién ap trén diode nhu sau
i=[0*(exp(40*v)-1)(A); 10=1.E-6; vector v=[-10:0.005:0.8] .

Sinh vién thuc hién theo hai cach viét truc ti€p trong CommadWindow va viét ham trong
M-file.

b. V& cac ham co ban sin(x) ,cos(x) ,tan(x)... dung 1énh fplot .

c. V& ham y= sin(x)/x , y=x, y=sin(x) trén cing mot do thi .

Bai tap3 : Luu tat ca cac bién ban da dung trong qua trinh thuc hanh vao file riéng cta
minh, dé€ 14n sau 14y ra dung lai.

Bai 4:Lap chuong trinh dang ham function dé giai phuong trinh bac hai

Bai 5:Lap ham tinh ham truyén kin cic so d6 hé thong diéu khién trong sach 1y thuyét
diéu khién tu dong

Bai 5:Lap ham function [Q, R]=divide (a,b) tim thuong va s6 chia haisé avab
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Chuong 2
Thu vién toan hoc kiéu ky tw
(symbolic matlab)

2.1 Gidi thiéu vé thuw vién todn hoc kiéu ky tw

Symbolic matlab la thw vién cdc phép todn kiéu ky tw dwoc dwa vao moi truong

tinh sé hoc ciia matlab , thw vién nay lam phong phii va tién ich thém véi nhiéu kiéu

tinh todn vé todn hoc khac cho pht‘in tinh sé hoc va db hoa di cé truée day trong thw
vien Matlab.
2.2 Cdc lénh co bin khai bdo bién symbolic

2.2.1 Lénh syms va lenh sym

+ Nhiém vu tao dbdi twong (bao 25m cd bién) symbolic

Cau truc:

syms argl arg?2 ...

syms argl arg?2 ... real

syms argl arg?2 ... unreal
Mo ta

Khai bdo cdc bién argl , arg2 la cdc bién symbolic cé hai cich khai bdo diung lénh

syms hodc lénh sym nhuw sau:

syms argl arg2 ...

Khai bao cac thong sb argl, arg2 1a cac bién symbolic , ta c6 thé khai bao nhu sau
argl = sym(‘argl');
arg2 = sym('arg2"); ...
Tuong tu :
syms argl arg2 ... real 12 ky hiéu ngin gon cho
argl = sym('argl','real");
arg2 = sym('arg2','real"); ...
Cac bién khai bao nhu trén 1a cac bién thyc kiéu symbolic .Vay thi cac bién nay khéac gi
cac bién khai bao khong co dic tinh real?

Ta phén biét nhu sau: Pdi voi mot bién thuc symbolic thi n6 c6 céc tinh chét cua sb thuc

vi du nhu (arg)*>0 (khi khai bdo 1a syms arg real) con khi ban khai bdo 1a syms arg_thi
cac bién nay chi don thuan 1a bién symbolic khong co cac tinh chit ciia sb thuc tic 1a

(arg)” s& khong c6 ddu ,ma chi coi 1a cac ky tu symbolic ma thoi
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Tiép tuc
syms argl arg2 ... unreal 13 ky hiéu ngin gon cho
argl = sym(‘argl','unreal’);
arg2 = sym('arg2','unreal); ...
Vi du:
syms x beta real gidng nhw viéc khai bao
x = sym('x','real");
beta = sym('beta’,'real');
Pé xo04 doi twong symbolic x va beta khoi (trang thai) 'real’
ta lam nhu sau

syms X beta unreal

Chu ¥ : clear x sé khong xo4 doi twong symbolic x khéi trang thai 'real'. Ban c6 thé thuc
hién dwoc diéu trén(tirc 13 xo4 x khéi trang thai s6 thwc) bang

cach sir dung cac 1€nh syms x unreal or clear mex or clear all.

2.2.2.Lénh sym

Tao mjt s6, mdt bién va mot ddi twong symbolic

Céu triic nhur sau

S =sym(A)

x = sym('x")

x = sym('x','real")

x = sym('x','unreal')

S = sym(A,flag) where flag is one of 'r', 'd', 'e', or 'f".
Mo ta:

S = sym(A) Tao mdt doi twong S ciia 16p 'sym' tir A.Néu thong sé diu_vio 13 mot chudi

. ket qud 1a mot so .mot bién symbolic.Neu thong so dau vao 1a mt so vo huwdéng hay

mdt matran, két qua 1a mot thé hién ciia cac sé di cho dwéi dang symbolic

x = sym('x') Tao bién symbolic véi tén 1a x chira két qua trong x

x = sym('x','real') cho rﬁng x la thue cho nén conj(x) bﬁng VGi x(co thé coi day 1a phwong
phap kiém tra s thue)

Vi du: x = sym('x','unreal') 1am cho bién x(trong sach) va khong c¢é dic tinh nao
thém(dam bio ring x khong phai 1a bién thuc)

Vi du
+ pi= sym('pi') két qua cho lai gia tri s6 pi (dau vao Ia mot chudi)
+ Lénh pi = sym('pi') va delta = sym('1/10")

Két qua delta=1/10 ;
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Céu trac sau cho phép chuyén ddi s symbolic sang cac dang sb thuc va cac dang s6 khac
tuy thuoc vao flagla'r','d",' e "hoac'f '
S = sym(A,flag) ¢ do flag 1a mot trong 'r', 'd', 'e', or 'f'.
Vidu : Tao ma tran symbolic A
A=[1 2 3;4 5 6];
>>A=[12 3; 4 5 6];
>>A=sym(A)
Kétquatravématran A= [1 2 3]
[4 4 6]
Vi du: Tao bién symbolic x ,y, z
>> syms X y Z ;% hoac sym('x') hoac sym('y')...
>>f=x"2 +y*2 +z72;

Vidu Tao sé symbolic a=35
>> a= sym('S'")
a=
5
Théong thwong hiéu qua cia viée sir dung 1énh sym 13 dé chuyén d6i mét ma tréin tir

s0 sang dang phom symbolic .Lénh

A =hilb(3)
Tao ma tran Hilbert
A =

1.0000 0.5000 0.3333
0.5000 0.3333 0.2500
0.3333 0.2500 0.2000
ap dung sym cho A
A =sym(A)
Ban cé thé dat dwgc matrin symbolic Hilbert ¢6 kich thuée 3-by-3
A=
[ 1,1/2,1/3]
[ 1/2,1/3, 1/4]
[ 1/3, 1/4,1/5]
Ta thiy rang khi 4p dung 1énh symbolic cho sé hodc ma tran thi két qua thu lai s& chinh
xac hon
2.2.3 Phép Tinh véi cac bién va sb symbolic

Céc phép tinh co ban vé ma tran déu dugc dung doi véi cac s6 va bién symbolic.
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Vi du vé phép cong hai Ma trian symbolic(hoiic véi mét ma tran khong phai la
symbolic)
>>syms ab c;

>>a=[abc;bcal;
>>d=[123:;456];
>> a+d
ans =
[ a+1, b+2, ¢+3]
[ b+4, ct5, a+6]
>> A=sym([12 3;456]);
>>B=sym([23 4 ;56 7]);
>> A+B
ans =
[ 3,5, 7]
[ 9,11, 13]
Tuong tu cho phép nhan va phép chia (*/ \ ./ .\)

2.3 Tao ham symbolic
Thong thwong c6 hai cach tao ham Symbolic
e Tao ham bing biéu thirc symbolic f= f(x,y,z...) trong dé x, y z dwoc khai bso 1a
cac bién symbolic
e Tao trong M-file
e Tao truc tiép cac ham .
2.3.1 Tao ham tir cic biéu thirc symbolic
Ham tao ra chira cic bién phai 1a bién symbolic
Vidu tao ham f=3*x"2 + 2*x + 1 ta lam nhu sau
>> syms X % khai bao x 1 bién symbolic
>> f=3* x*2 + 2*x +1 % fla ham symbolic
vi du:
Symsxyz
r =sqrt(x"2 + y"2 + z"2)
t = atan(y/x)
f = sin(x*y)/(x*y)

Tao biéu thirc symbolic rvatvaf.
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Chu y Chi khi tao mgt ham symbolic thi Ban mai dugc phép st dung I¢nh limit ,diff, int,

subs, va cac ham toan hoc symbolic khéc

2.3.2 Tao Ham Symbolic tir M-file
Tao mdt ham bang cau tric function , trong dé dau vao 1a cac bién cin dé thiét lap
ham , diu ra I bién chira ham nhw vy cich tao ham gidng véi tao ham thong
thwong ,Vi thé dé Matlab hiéu ring diy 13 ham symbolic thi ta pahi lwu vao file c6
dwong din nhw sau C:\matlabR12\toolbox\symbolic\@sym\ten_ham
Vi du tao ham symbolic z= sin(x)/x
function z = sinc(x)
%SINC The symbolic sinc function
%  sin(x)/x. This function
% accepts a sym as the input argument.
if isequal(x,sym(0))
z=1;
else
z = sin(X)/X;
end
Vi du : Mudn tao ham symbolic f= 3*x72 +2*x+1
function f=tao_ham( x)
f= 3*x"2 +2*x+1
%Luwu vao duong din C:\matlabR12\toolbox\symbolic\@sym\tao_ham

>>syms X
>>f=tao_ham(x)
f= 3*x"2 +2*x+1

2.3.3 Tao ham truc tiép
Ta c6 thé tao ham truec tiép nhu sau f= 3*x 2+ 2*x+1
>> f=sym('3*x"2 + 2*x +1")
Tuy nhién tao ham nhw trén thi f 13 ham symbolic, nhwng ban than bién x lai khong
phai 1a bién symbolic
Khi khai bao ham kiéu nay ,muén sir dung bién x ta thém hai diu ' x '
>> f=sym('3*x*2+ 2*x +1");
>> g=subs(f,'x','x+h")

g=
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3*(x+h)"2+ 2*(x+h) +1

>> df=(subs(f,'x','x+h")-f)/'h’
df =
3*(x+h)*2+2*h-3*x"2)/h
>> diff(f,'x") ans = 6*x+2
Vidu: Tinh 6!
Ta tao ham tinh trye tiép nhw sau
>> f=sym('x!");
>> subs(f,'x',6)

ans =

720

Vidu tao ham 1/x!

>> f=1/sym('x!");

>> subs(f,'x',n)

>> subs(f,'x','n")

ans =

1/(n)!

2.4 Tao bién thuc va bién phuc

CM Soft 70 NCT F2 Q10

Tao bién phitc vi du z= x+ i* y thi ta phai khai b4o x va y 1a cic bién symbolic thue
2 p 1 y p y y ]

tire 1a:
syms x y real
z=X+1%y

I. Gidi thich

Tao bién symbolic x va y ,cac bién nay c¢6 dwgc sw cong thém cac tinh chat toan hoc

cia mot bieén thwe .Cu thé n6 c6 y nghia rang biéu thirc

f=x"2+y"2

f >=0. Cho nén, z 12 mdt bién phic

conj(x)= x;conj(z)=x-i*y;expand(z*conj(z))=x"2+y"2

Pé xo4 x khéi 12 mdt bién thue ,ban phai ding 1énh nhw sau

syms x unreal
hoac

x = sym('x','unreal’)
Lénh sau

clear x

khéng 1am cho x khéi 1a mét sé thuc

2.5 Lénh findsym
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Tim céc bién trong biéu thirc symbolic hoic matrin
Syntax
r = findsym(S)
r = findsym(S,n)
M0 ta
findsym(S) Tra vé tit ca cac bién symbolic trong S dwoc ciach nhau béi déau
phiy(trong in alphabetical order).Néu S khong chira bat ky mot bién nao findsym tra
vé mdt chudi rong findsym(S,n) tra vé n bién alphabetically gin x nhit
Vi du

symsaxyzt

findsym(sin(pi*t)) returns pi, t.

findsym(x+i*y-j*z) returns x, y, z.

findsym(a+y,1) returns y.

2.6 Tinh toan

Cong cu toan doc symbolic cung cip ciac ham dé thyc hién cac toan tir co' ban cia
phép toan

Pao ham , gi6i han , tich phén, tdng va mé rong chudi Taylor.

2.5.1 Lénh symsum

Symbolic summation.
Syntax
r = symsum(s)
r = symsum(s,V)
r = symsum(s,a,b)
r = symsum(s,v,a,b)
Mo ta
*symsum(s) 13 tong ciia biéu thirc symbolic s theo bién symbolic ciia né 1a k dwoc xac
dinh béi 1énh findsym tir 0 dén k-1
*symsum(s,v) 12 tdng ciia biéu thirc symbolic theo bién symbolic v dwge xac dinh tir 0
dén v-1
*symsum(s,a,b) and symsum(s,v,a,b) Dinh nghia téng ciia biéu thire symbolic theo bién v
tir v=a dén v=b
Vi du
Cac lénh sau:
syms k n x
symsum(k”?2)

tra ve ket qua
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1/3*¥k"3-1/2*¥k"2+1/6*k
symsum(k) tra vé
1/2*¥k"2-1/2*k
symsum(sin(k*pi)/k,0,n) tra vé
-1/2*sin(k*(n+1))/k+1/2*sin(k)/k/(cos(k)-1)*cos(k*(n+1))-
1/2*sin(k)/k/(cos(k)-1)
symsum(k”2,0,10) tra vé két qua sau
385
>>syms X k;
>> symsum(x”k/sym('k!"), k, 0,inf)%inf la +vo cung
ans =
exp(x)
>> symsum(x”k/sym('k!"), k, 0,5)
ans =
1+x+1/2*x"2+1/6*x"3+1/24*x"4+1/120*x"5

Chii y : Céc vi du trwéce sir dung sym dé tao biéu thirc symbolic .k!

2.5.2 Tinh dao ham
Bay gio chiing ta tao cac bién va ham
syms a X
f = sin(a*x)
sau do
diff(f)
Lénh nay sé tinh dao ham ciia f véi bién symbolic ciia n6 (trong trudong hop nay la
x), nhw dugc dinh nghia béi 1énh findsym
ans =
cos(a*x)*a
Pé tinh dao ham véi bién a ta lam nhu sau
diff(f,a)
N6 tra vé df/da.
ans =
cos(a*x)*x
Pé tinh dao ham bic hao véi bién x va a ta 1am nhw sau
diff(f,2)
hoac
diff(f,x,2)
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Tra vé
ans =
-sin(a*x)*a"2
va
diff(f,a,2)
N6 tra vé
ans =

~sin(a*x)*x"2

CM Soft 70 NCT F2 Q10

Pinh nghia a,b,x,n,t va theta trong Matlab workspace, sit dung 1énh sym. Bang sau

cho thiy tac dung ciia 1énh diff

f diff(f)
X”n x n*n/x
Sin(a*t+b) cos(a*t+b)*a
Exp(i*theta) i*exp(i*theta)
Example:
syms a X

A = [cos(a*x),sin(a*x);-sin(a*x),cos(a*x)]
N6 tra lai

A=

[ cos(a*x), sin(a*x)]

[ -sin(a*x), cos(a*x)]
Lénh

diff(A)
Tra vé

ans =

[ -sin(a*x)*a, cos(a*x)*a]

[ -cos(a*x)*a, -sin(a*x)*a]

2.5.3 sym2poly

Bién doi da thirc symbolic sang vec to hé so da thirc ctia d6

Cau truc

¢ = sym2poly(s)

Trang 9
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Mo ta

sym2poly tra vé mot vector hang, véc to nay chira hé s6 cua da thirc symbolic. Cac hé s6 nay duoc xép theo
thir tu trong ing v6i s6 mil cia bién doc 1ap cia da thic

ViDu

Cac Iénh sau day:

syms X uv;
sym2poly(x”*3 - 2*x - 5)
Tra vé
1 0 -2 -5
trong khi

sym2poly(u”4 - 3 + 5%ur2) Tra vé

1 0 5 0 -3
va sym2poly(sin(pi/6)*v + exp(1)*v~2) tra vé

2.7183 0.5000 0

2.5.4 Tinh gidi han Limit
Cong cu toan hoc symbolic cho phép ban tinh giéi han cia ham theo cach thong
thuwong .Cac Iénh sau

syms h n x

limit( (cos(x+h) - cos(x))/h,h,0)
Tra vé két qua

ans =

-sin(X)
va

limit( (1 + x/n)*n,n,inf) % n tién t6i vo cing
N6 tra vé két qua

ans =

exp(x)
Thé hién hai trong tit ca giéi han quan trong nhit trong toan hoc,dao ham (trong
trwomg hop nay la cos(x)) va ham e mii x
giéi hantdn tai khi cho bién tién t6i hai phia (d6 13, két qua 1a gidng nhau bat ké
tién bén phai hay bén trai ).Néu két qua khac nhau hai phia thi dao ham d6 khong
ton tai
Cho nén dao ham sau két quala khong xac dinh va Cong cu toin hoc symbolic tra vé
gia trila NaN
Lénh

limit(1/x,x,0)
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hoac
limit(1/x)

returns

ans =NaN

Lénh

limit(1/x,x,0,'left")

Tra veé
ans =

-inf

Trong khi 1€nh.
limit(1/x,x,0,'right")

Tra ve:
ans =

inf

CM Soft 70 NCT F2 Q10

Quan sat thiy ring trwong hop mic dinh, limit(f) gidng véi limit(f,x,0).

Lua chon cho Iénh limit trong bang trén, ching ta gia sir ring f 13 mét ham

symbolic véi ddi twong x
II. 2.5.5 Tinh Tich phan

Néu f 12 mét biéu thirc symbolic thi tich phin ciia ham f 1a

int(f)

Tim mjt biéu thirc symbolic F thoi man diff(F)=f, thi F 13 gia tri tra vé ciia int(f)

Twong tw ham int(f,v)

int(f,v) Sir dung ddi twong symbolic v nhw 13 bién ciia tich phén,

Vidu Tao cac bién symbolic sau

symsabthetaxynxlu

F Int(f)
xn x*(n+1)/(n+1)
y*eD Log(y)
n*x 1/1og(n)*n"x
Sin(a*theta+b) -cos(a*theta+b)/a
Exp(-x112) 1/2*pir(1/2)*erf(x1)
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1/(1+u”2) Atan(u)

Bang thé hién két qua tich phin ciia mdt s6 ham
Pinh nghia tich phin con dwgc thé hién nhw sau
int(f,a,b)
hoic int(f,v,a,b) % Tinh tich phan f theo bién v tira dén b
2.6 Giai phuong trinh - Hé phuong trinh dai s6

Gidi phuwong trinh-hé phwong trinh dung Iénh solve
Muc dich: Giai mt hodic nhiéu phwong trinh dai sé tuyén tinh symbolic
Céu tric

g = solve(eq)

g = solve(eq,var)

g = solve(eql,eq2,...,eqn)

g = solve(eql,eq2,...,eqn,varl,var2,...,varn)
Mo ta
Eq la biéu thirc don hoic mdt phwong trinh.Pau vao dé giii(tim nghi¢m) c6 thé la
biéu thirc hoiic chudi symbolic.Néu eq 1amét biéu thirc symbolic (x*2-2#x+1) hodc mot
chudi, chudi nay khong chira mgt phwong trinh, nhw ('xA2-2#x+1'), thi solve(eq) 12 giai
phwong trinh eq=0 Véi bién mic dinh cia né dwoe xdc dinh béi ham
findsym.solve(eq.var) twong dwong véi viéc gidi phwong trinh eq (hoac eq=0 trong hai
truomg hop & trén) dbi véi bién var(giai phuong trinh véi bién 1a var)
Vidu : >>solve(' x*2 +2*x +1"', 'x') tirc 1a gidi phwong trinh x*2+2*x+1=0 véi
bién 1a x

>>solve(' y*x*2 +x *y+1','y")

Hé phuong trinh. Pau vao Ia cac biéu thirc symbolic hoiic cic chudi xac dinh phwong

trinh.

solve(eql,eq2,....eqn) gidi hé cac phwong trinh tao béi eql,eq2,...eqn trong n bién dugc
xac dinh bang cich 4p dung I¢nh findsym cho toan hé (in the n variables determined
by applying findsym to the system)

Ba loai khac nhau ctia dau ra c6 thé.

+ Poi v6i mot phwong trinh va mot diu ra, két qua (sau khi giai ) dwoc tra vé véi
nhiéu két qua cho phwong trinh tuyén tinh (with multiple solutions for a nonlinear

equation)
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+ Poi véi hé thong phwong trinh c6 s6 diu ra cin bing, két qua dwoe chira trong
alphabetically va dwogc ky hiéu nhw 1a dau ra.(chira trong alphabetically tirc 1a chira
theo thir tu chir cai)
+ Poi v6i hé thong phwong trinh c6 s6 dau ra 1a don,két qua tra vé 1a mét cdu tric
Vi du
solve('a*x2 + b*x + ¢') tra vé
[ 1/2/a*(-b+(b"2-4*a*c)(1/2)),
1/2/a*(-b-(b"2-4*a*c)"(1/2))]
solve('a*x”2 + b*x + ¢','b") tra vé
-(a*x"2+c)/x
>>n=solve('x +y=1"'x - 11*y =15")
n=
x: [1x1 sym]
y: [1x1 sym]
>>n.y
ans =.
-1/3
>>n.x
ans =
4/3
>> [x, y|=solve('x +y=1"'x - 11*y =5")
két qua:
x=4/3
y=-1/3
>>A =solve('a*u”2 + v*2','u -v=1",'a*2 - 5*a + 6¢')
Tra vé dang céu tric
A=
a: [1x4 sym]
u: [1x4 sym]
v: [1x4 sym]
0 do
Aa=
[2,2,3,3]
Au=
[ 1/3+1/3*1*27(1/2), 1/3-1/3*1*27(1/2),
1/4+1/4*1*37(1/2), 1/4-1/4*1*37(1/2)]
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Av=
[ -2/3+1/3*1*¥27(1/2), -2/3-1/3*1*27(1/2),
-3/4+1/4*1*37(1/2), -3/4-1/4*1*37(1/2)]
2.7 Bién d6i laplace
2.7.1 Bién d6i thuin Laplace
Céu tric
laplace(F)
laplace(F,t)
M0 ta

L = laplace(F) 1a bién ddi laplace ciia F v6i bién ddc 1ap mic dinh 13 t. két qua mic dinh tra lai 1a

ham ciia s. Bién dbi laplace dwoc 4p dung cho mdt ham ciia bién t va tra lai mét ham cia bién s
Néu F = F(s), laplace tra lai mot ham cia t

Bing cich dinh nghia

t 1a bién kiéu symbolic trong F dwoc xac dinh béi ham findsym.
L = laplace(F,t) tao ra L,m¢t hamcua t thay mac dinh 1a ham cia s.
L = laplace(F,w,z) ta0 ra L,mjt ham ciia z trong d6 F,mt ham ciia w thay thé bién mic dinh

lasvat tuwong irng

xl

2.7.2 Bién d6i nguoc laplace

Muc dich: Bién déi nguoc laplace
Ciu tric

F =ilaplace(L)

F =ilaplace(L,y)

F =ilaplace(L,y,x)
M0 ta
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F=ilaplace(L) 12 phép bién do6i ngwoe Laplace ciia ddi twong voé hwéng symbolic Lvéi
bién ddc lap 1a s. tra lai mic dinh 13 mdt ham cia t.Bién d6i ngwoc laplace dwoc ap
dung cho mét ham ciia s va tra vé mét ham cia t .Néu L = L(t), ilaplace tra vé mot
ham cua x.

Bing cich dinh nghia

& d6 ¢ 13 mot s6 thue dwoe chon cho nén tit ca all singularities of L(s) are to the left
of the line s=c¢, i.

F = ilaplace(L,y) tao ra F 12 m¢t ham cia y thay vi mac dinh ¢.

y 1a mot ddi twong symbolic vo hudng.

F = ilaplace(L,y,x) F la m{t ham cia x va L 1a m0t ham of y thay vi mic dinh la s va t.
2.8 VAn dé tich phan véi hing sb thuc

Mét trong nhirng tinh té lién quan t6i dao ham cic ham symbolic 1a

diu ciia cac bién(coi 12 hing s6) khi ban binh phwong bién d6 .6 day ta hiéu ring
khi ban coi mdt bién nao dé trong biéu thirc 1a bién(vi du bién Iy tich phan) thi cac
bién con lai dwoc coi 12 hing s6 va Matlab sé khong hiéu dwoc 1a né dwong hay

am(coi chi 1a ky tu).

otk
Vi du, biéu thirc
La dwong,dd thi cé6 hinh chudng cong tién téi 0 khi x tién téi + inf véi moi s6 thue k.
Mét vi du vé duwdng cong dwoc cho thiy dudi diy voi
dugc tao ra, sir dung nhirng 1énh sau

Ee L

J2

syms X

k = sym(1/sqrt(2));

£ = exp(-(k*x)"2);

ezplot(f)
The Maple kernel, khong coi k* hodc x* 1a cic sé dwong.Maple cho ring bién
symbolic x va k 13 khong xac dinh. Cé nghia ring,chiing 13 bién va khéng cé thém
dac tinh toan hoc nao.

Thong thuong tinh tich phan ham trén ta lam nhu sau
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b o
—(kx)”
Je Ny

Trong cong cu toan hgc symbolic , sir dung ham
syms X k;
£ = exp(-(k*x)"2);
int(f,x,-inf,inf)
va két qua la
Definite integration: Can't determine if the integral is
convergent.
Need to know the sign of --> k"2
Will now try indefinite integration and then take limits.
Warning: Explicit integral could not be found.
ans =
int(exp(-k"2*x"2),x= -inf..inf)
Trong 1oi canh bao trén ban cha y thiy dong 1énh “ Need to know the sign of-—-> k*
«
tam dich 1a khong hiéu diu ciia &*. Ma hop Iy toan hoc la k* phai dwong do vay ban
phai khai bo sao cho k*>0 bing cich
---> Tao bién Real sir dung lenh sym
Chii y ring Maple khong thé dinh nghia diu ciia biéu thirc k*2. Bing cich nio c6
thé vugt qua tré ngai nay? Cau tra 10 12 tao bién k bién thue. Str dung 1¢nh sym.
syms k real
int(f,x,-inf,inf)
tra vé
ans =
signum(k)/k*pi*(1/2)
2.9 V& P thi Dung ham ezplot cho cic bién, s6 symbolic

Cou trac: ezplot( v ,[ xo xm]): V& y theo bién x thudc khoang [ xo xm]
Vi du:
>>8yms X Y,

>> y=x."2;
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>> ezplot(y,[1 10]), grid on

3

J
I I
10 -8 ]

Céc ban cht y rang 1énh ezplot trén dung dé v& trong khong gian 2D ( khong gian 2 chiéu
), con dé v& trong khong gian 3D khong c6 gi kho khin ta dung 1énh ezplot3 ,cac ban tu

tham khao thém sach .

Cau héi on tap
1. Nhitng tién ich khi str dung thu vién toan hoc symbolic 1a gi ?.
1€nh findsym c6 tac dung gi ?.
Tht tu wu tién cc bién khi st dung bién mac dinh ? .

C6 may cach tao ham symbolic? Em hiy so sanh céac cach .

V& d thi ham symbolic, bang ham v& thong thudng plot c¢6 duoc khong ?
Bai tap
Tao ham symbolic sau
Y=x’+x+ytz+1;

2
3
4
5. Déu cua cac bién symbolic nhu thé nao ?
6
t
1

Ban hay néu thtr tu vu tién cac bién .

2. Tao ham symbolic sau dung céc cach tao ham khac nhau roi tich dao ham , tich
phan cuand Y= 1/( 5+ 4* cos(x) )

3. V& d6 thi ham trén, theo hai cach thong thuong va sir dung symbolic
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CHUONG 3

MA TRAN VA MANG TRONG MATLAB

3.1 Nhap ma tran trong Matlab

3.1.1 Cac Cach nhap matran trong Matlab

Matlab cung cdp mot vai phuong tién cho ngudi st dung dé€ tao ra mot matran, moi
phuong tién c6 nhitng vu diém cta né va dugc str dung tuy theo timg yéu ciu bai todn.N6i
chung Matlab cung cip ba phuong tién.

e Nhap Matran truc tiép tit cira s6 command Window.

e Nhap Matran tir mot file( st dung M-file hoac load)

e Nhap matran tir nhitng ham c6 san trong Matlab.

a. Nhap Matran truc tiép tir ctra s6 command Window

Trong mon hoc toan cao cap ching ta da bi€t nhap mot matran nhu sau

1 2 3
A= |14 5 6
7 8 9

Pay ha i1y 1ia uait ¢6 s6 hang m = 3 va s6 cot n=3
Dé nhap matran trén trong Matlab ta nhap truc tiép nhu sau

Tur dong nhéc Iénh trong clta s6 command Window >> ta nhap

>>A=[1,2,3;45,6;789]; hoac >>A=[ 123
456
78 9];

Cic hang duoc cdch nhau bing mot ddu chdm phdy (;) nhu trén,céc phin tir trong mot
hang duoc cdch nhau bang diu cdch(thanh space) hodac dau phdy(,) . Két thic dong 1énh
c6 hoac khong cé dau ;

Néu khong c6 ddu cham phay & cudi dong thi Matlab s€ in ra két qua matran vira nhap
Nhu vi du trén:
>> A=[ 1,2,3;4 5 ,6;7 8 9] nhan Enter s€ cho két qua la
A=

123
456
Trong trudng hop s6 phan tlt trén mot hang qud dai ta c¢é thé xudng dong biang dau ba
cham ...
Vidu >>b=[1,2,3,4,...
567 89] % day matran 9 hang va mot cot
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Luu ¥ rdng trong mot s6 trudng hop matran hodc mang dir liéu dai thi viéc khong thém
dau cham phdy sau cau lénh nhap, Matlab s& in ra so liéu dai trong cira s6 command
Window, gay khé nhin cho nguoi dung
b. Nhap Matran tud M-file
Ta c6 thé nhap mot matran bang cira s6 soan thao M-file, m& clta s6 nay bang cich vao
File- New- M-file. Mot cira s6 soan thao s& dugc hién ra cho phép ban soan thao duGi
dang text, do 12 ctra s6 soan thao dang text cho nén ban c6 thé soan thao tir file word sau
dé copy vao clta s6 M-file.Dé nhap matran ta soan thdo twong tu nhu trong cira s6
command window sau d6 Iuu vao file nhu sau:
Vi du:
A=[1 2 3;456;7, 89];% khong c6 dau chdm phdy s& in ra két qua
Ciing twong tu nhu trén néu s6 phan tir trén mot hang qud nhiéu thi ta ¢6 thé xudng dong
A=[1234 ..
56789 10];
Sau khi két thic soan thao ta luu vao tén_file .
Pé thuc thi cac 1énh nhap trong M-file ta dung lénh sau trong command window
nhu sau: >> ten_file ;
c. Nhap matran tur cac ham co6 san
Matlab c6 mot thu vién cac ham cho phép tao ma tran.Sau day 1a mot s6 ham
e ones(m,n) tao ma tran m hang va n cot ,v4i cac phan tir déu bang 1, ones(m) tao ma
tran vuong cap m, véi cac phan tr déu la 1.
e zeros(m,n) tao ma tran kich thuéc m x n, véi céc phan tir déu bang 0, zeros(m) tao ma
tran vuong cap m.
e eyes(m,n) tao ma tran kich thudc m xn véi céc phan tr déu bang 1, eyes(m) tao ma
tran vuong cap m .
vi du:
ones(2,3)
ans=
111
111
eyes(2,3)
ans=
1 00
010
zeros(2,3)

ans=
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00O

3.2 Ma tran so6 phirc
S6 phiic trong matlab dugc viét nhu sau:
Vidus6 phiic  3+4*i dung i dé chi s6 4o
>> a=3+ 4*1
a=

3+ 4%
Néu muon ii dé chi s6 4o
Ta dinh nghia ii= sqrt(-1)
Sau d6 ban viét:
>> a=3+ 4*ii
a=

3+ 4%
S>A=[ 1425, 3+4%0 ; 5+6%i, 4+5%i |
A=[ 1+2*%1 3+ 4%

5+6%1  4+5%1 ]
3.3 Tao vec to
Khi ta can khao sat dac tinh cua d6 thi nao d6 trong mot khoang xac dinh, khoang xac
dinh nay duoc biéu dién duéi dang vecto
Vi du khéo sét dic tinh do thi trong khoang x=1 dén 100
>> x=1:100; % x 14y gia tri tir 1 dén100, budc tang cua x 1a 1
>>t=0: 0.1 : 10;% budc nhay la cua t1a 0.1
Cong thitc chung tao vec to' la X=Xmin : budc_tang: Xmax
3.4 Truy nhap cac phan tir cia ma tran
bé truy nhap cac phan tlr clia ma tran ta lam nhu sau:

Gia sir ma tran

1 2 3
A= |4 5 6
78 9

Thi >> A(i,j) ; s€ truy nnap aen pnan t hang thi i va cot thit
Vidu dé truy nhap dén phan tir thit nhat ta :
>> A(1,1)
ans=

1
Dic biét dé goi toan bo sd hang hodc toan bo s6 cot diing todn tir (:)
>> A(:,1) % goi toan bo s6 hang tuong tng véi coOt 1

ans=
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1
4
7
>>A(1,:) % goi toan bo s6 cot twong ting hang 1
ans=
23
>> A(1:2,1) % goi hang 1 dén hang 2 tuong tng véi cot thit nhat
ans=
1
4
>>A(1:2,:) % goi hang 1 dén hang 2 tuong tng véi tat ca cac cot
ans=
123
456

3.5 Phép tinh ma tran va mang

a. Phép tinh ma tran

e Phép tinh cong , phép tinh trir :Diéu kién hai ma tran A va B phai c6 cung kich thuGc
hoac mot trong hai 1a s6 vo huéng

vi du:

>>a=[123;456;789];

>>b=[234;567;8910];

>>a+b;

ans=
5 7
9 11 13
15 17 19

e Nhan hai ma tran

A*Bluu y rang sO coOt clia ma tran A phai bang s6 cOt ciia ma tran B, ngoai trir mot trong
hai 1a s6 vo huéng

e Chia trdi ma tran (\)

X=A\B tuong duong véi viéc giai hé phuong trinh tuyén tinh A*X=B, gan tuong duong
véi X=inv(A)*B

e Chia phai ma tran(/)

X=B/A tuong duong véi viéc giai phuong trinh tuyén tinh

X*A=B gan tuong duong véi X= B*inv(A)

b. Phép tinh day
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Cho hai mang sau:
>>x=[1 2 3];
>>y=[2 3 4];

e Phép tinh cong , trir gidng nhu phép tinh doi véi ma tran

>>X+Y
ans=
57

e Phép tinh nhan(.*)
>>X.Fy
ans=

2612
e Phép tinh chia(./ hoac \)
>> X.[y

ans=

0.5 0.66 0.75
>>X \y
ans= 2 1.5 0.75

3.6 Giai hé phuong trinh tuyén tinh
3.6.1 Hé phuong trinh tuyén tinh :
Xét hé phuong trinh sau:

all*x1 + al2*x2+...+aln*xn=bl

a21*x2 + a22*x2+...+a2n*xn=b2

aml*x1 + am2*x2+...+amn*xn=bm

CM Soft 70 NCT F2 Q10

Bai toan dat ra la tim véc tor x=[x1;x2;x3....;xn] sao cho thoa mén bai toan trén

3.6.2 Hé Phuong trinh tuyén tinh khong dong nhat
Phuong trinh nhu sau goi la phuong trinh tuyén tinh KDN
al*x1 + a2*x2 +. . .+an*xn=>b

b ding doc lap (n6é khong nhan véi bién nao ca)

Xét hé thong sau:

all*x1 + al2*x2+...+aln*xn=bl

a21*x2 + a22*x2+...+a2n*xn=b2

aml*x1 + am2*x2+...+amn*xn=bm
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Viét theo ma tran A= [all al2...aln; a21 a22...a2n,....am1 am2...amn]
X=[x1 x2.... xn]; B=[b1 b2 ... bn];
Trong dé A duoc goi la ma tran hé so, X la vector két qua
3.6.2.1 Giai hé phuong trinh bang ham nghich déao inv
Néu m=n thi A 12 ma tran vuong, va néu det(A) 1a khac 0 thi ton tai A" va vector két
qua X duoc cho boi :
AT*A*X=X=A"*B
Vi du Giai hé sau:
2*x1 - x2

x1 +x2

i
[, I )

Matlab command
>>A=[2 -1;11];
>>B=[2 ;5];
>> X=inv(A)*B
>> X=
2.3333
2.667
>> X=rats(X)
X=
7/3
8/3
Tuy nhién chiing ta khong thé ap dung phuong phap trén cho
2%x1 - x2 = 2
2*%x1 - x2 =0
Matranhéso A=[2 -1;2 -1];
Vi det(A)=0 => khong ap dung dugc ham nghich dao cho ma tran A
3.6.3 Hé phuong trinh tuyén tinh dong nhat
Biéu dién duéi dang ma tran nhu sau
A*x=0
e Néu det(A)#0 hé c6 nghiém duy nhat 1a X=0
Vi du xét hé phuong trinh tuyén tinh sau
2*x1 - x2=0
x1+ x2=0
6 day det(A)=3 cho nghiém x1=0, x2=0
e Doi v6i hé phuong trinh thuan nhat c6 det(A)=0 thi hé nay c¢6 vo s6 nghiém
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Vi du Xét hé phuong trinh tuyén tinh sau
-6 x1 +3*x2=0
2*x1 - x2=0
Ma tran hé s6 A=[ -6 3; 2 -1] , det(A)= 0 biéu dién trén do thi thay rang hai
duong nay trung nhau do vay hé trén c6 vo s6 nghiém
e Truong hop so bién n< s6 phuong trinh m
Vi du nhu sau:
3*%x1 + 4*%x2- 2%x3=0
2%x1 + 3*x2 - 4%x3=0
5*x1 + x2+ 2%x3=0
-9%x1 + 5%x2-10%x3=0
Ma tran hé sé 1a ma tran 4 x 3 ,dinh thitc 16n nhat c6 thé duoc xay dung tir ma tran
A la dinh thitc ma tran 3 x 3, nhung dinh thic cua ma tran kich thuée 3 by 3 =0 (
Al=[34-2;-23-4;512]=>det(A1)=0)
Do d6 ta xac dinh ti€p ma tran 2 x 2
Vi du nhu sau
A2=[34;-2 3] va det(A) # 0 ta n6i rang hang cua ma tran A(ma tran hé so) la bang
2 dong nghia véi viéc ta chi giai hai phuong trinh bat Ky trong sé tat ca cac phuong
trinh trén, va so bién chiing ta gan gia tri tuy y 1a = n- r ( trong dé n la so bién con r
la hang ciia ma tran A)
Giai hai phuong trinh :
3*%x1 + 4%x2- 2*%x3=0
2%x1 + 3*x2 - 4%x3=0
Két qua : x1=(-10/17)*x3 va x2=(16/17)*x3, v6i x3 lay gia tri tuy y
3.6.4 Giai hé phuong trinh tuyén tinh bang Matlab(Dung toén tir\)

2%x1 - x2 = 2
xl +x2 = 5§
>>A=[2-1;1 1];
>> B=[2; 5];
>>X=A\B

Phuong phap giai nay goi la phuong phap Gaussian elimination
Todn tit (\) thong thuong cung cdp mot két qud trong Matlab , trong mot so trudong hop

no6 la phuong phap giai riéng
3.7 Diéu kién ¢6 nghiém
Theo Kronecker-Capelli thi
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Mot hé phuong trinh ¢6 mét 1oi giai khi va chi khi ma tran hé s6 A va ma tran [A B]
¢6 cung hang.
Gia st hang cta hai ma tran déu la r thi xay ra cac truong hop sau day
e r=n Hé¢ phuong trinh c¢6 nghiém duy nhat,
e r<n Hé phuong trinh c6 vo s6 nghiém, chiing ta c6 thé giai cho r bién nhu la
ham cua n-r bién khac ,cac bién khac nay cé thé lay gia tri tuy y
Vidu trén
rank(a)= rank([a b]) = n cho nén hé nghiém duy nhat
>> rank(A), rank([A B])
ans=
2
ans=
2
Chiing ta xem xét vi du sau:
2% x1 +3*x2 +4%x3 =4
x+ x2 + x3=35
>>A=[234 ;11 1];
>>B=[4; 5];
>>rank(A), rank([A B])
ans=
2
ans=
2
>> X=A\B
X=
8
0
3
Hang cua hai ma tran A va [A B] bang nhau va bang 2 cho nén hé c6 mot 1oi giai ,
nhung do rank(A) < n cho nén ta chi giai cho hai bién nhu la ham cta bién con lai.
Két qua Matlab cho trén chi 1a mét truong hop riéng (n-r bién duoc gan =0)
Xét hé sau
x1 + 2%2 +3*x3=12
3*x1 + 2*%2 + x3=15
3*x1 + 4*x2 +7*x3=13
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10%x1 + 9 *x2 + 8 *x3 =17
Tinh toan bang Matlab nhu sau
>>A=[123;321;34 7;109 8];
>>B=[12;15;13;17 ];
>>rank(A), rank([A B))
ans=
3
ans=
4
>> X=A\B
ans=
1.0887
-0.2527
1.5349
Khi thir lai nhu sau
>> A* ans
ans= 5.1882
4.2957
13.0000
20.8925
Két qua khong bang B

CM Soft 70 NCT F2 Q10

Hé phuong trinh trén vo nghiém ,tuy nhién Matlab van cho nghiém ,nghiém nay

khong phai nghiém ding ma la nghiém xap xi giai theo tiéu chuan binh phuong toi

thiéu( ta khong dé cap téi)
3.8 Hé diéu kién yéu

Chiing ta néi rang mét van dé duoc coi 1a diéu kién yéu néu mét su thay déi nho

trong dir liéu sé dan dén thay doi 16n trong két qua. Piéu nay la rat nguy hiém déi

v6i cac ky su lam viéc v6i cac thiét bi , sai s6 ¢ cac thiét bi , sai s6 do l1am tron (diéu

nay chic chan xay ra) Néu dir liéu nay l1a dau vao doi v6i van dé trén thi két qua

thu duoc sé khung khiép Van dé ching ta ban t6i 1a Piéu kién yéu cia hé phuong

trinh tuyén tinh

Ma tran yéu dién hinh 1a ma tran Hibert c6 dang nhu sau:

A=[11/2 1/3....1/n;1/2 1/3 ...1/(n+1)
1/31/4 1/5.... 1/(n+2)
Im.. 1/(2n)]
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Vi du sau day: Giai hé phuong trinh tuyén tinh c6 ma tran hé sé sau
A=[1 1; 1 1.01] B=[2;2.01];
>> X=A\B
X=
1.0000
1.0000
Mot sai so nho dugc thé hién trong long format
>> format long; X= A\B
X=
1.000000000002
0.999999999998
Néu ta thay doi mét phan tir cia A vi du A(1, 2)=1.005
>> A(1,2)=1.005 ; X= A\B
X=
-0.0000000099991
1.9999999999991
Thay déi A(1,2) =1.005 so véi gia tri cit 1a 1 tire 1a tang 0.5% tuong ng véi gia tri
x(1) giam 101 %, va tang x(2) tang 100 %

Cach giai hé phuong trinh diéu kién yéu A*X=B
Néu A la ma tran Hillbert sit dung ham tinh nghich dao invhilb(n) trong dé n la kich

thudc cuna ma tran do
Vidu >>A=[1/1 1/2;1/2 1/3];

>> B=[1 ;1/2]

>>X= invhilb(2)* b
Néu A khong phai la ma tran hilbert thi st dung ham symbolic

Vidu A=[1 1.01; 0.5 1.02];
A=sym( [11.01;0.51.02] );
B=[ 1.1; 1.2];

X=A\b
3.9 Lénh cond Tinh di€u kién clia ma tran
Cau tric:
>> cond(A) % A la ma tran
két qua tra lai dang nhu sau: a* 10 ;0 <a<9
k la so digits khong tin cay trong két qua giai hé phuong trinh tuyén tinh va trong
viéc nghich dao ma tran. Néu k xap xi 1 thi déla ma tran cé well -condition
Vidu >>A=[1/21/31/4;1/31/41/5;1/4 1/5 1/6];
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>> cond(A)
ans=
1.3533e+003
Ta thay rang k= 3 tiic 1a c6 3 s6 khong dang tin cay
Tong két

Dinh nghia :Hang ma tran

Ar la mot ma tran r hang r cot duoc xay dung tir A , khong nhat thiét theo thi tu
trong ma tran A va det(Ar)#0 .Néu bat ky ma tran Ar+1 nao duoc xay dung tir r+1
hang va r+1 cot cia A, det(Ar+1)=0 thi ching ta néi rang Matran A c¢6 hang bang r
Mot hé thong m phuong trinh tuyén tinh trong n bién (chua biét)

all*x1 + al2*x2+...+aln*xn=bl

a21*x1 + a22*x2+...+a2n*xn=b2

aml*x1 + am2*x2+...+amn*xn=bm
C6 thé viét duéi dang form ma tran AX=B
Trong do A la ma tran hé so va X la vector két qua

Piéu kién ¢6 nghiém Matran [A B] dugc goi 1a ma tran mé rong cua hé. Theo

Kronecker- Capelli thi hé phuong trinh tuyén tinh c6 nghiém khi va chi khi hang
clia ma tran A bang hang ctia ma tran bé xung
e Néu r= n thi nghiém trén la duy nhat
e Néu r<n thi hé trén khong xac dinh va r bién cé thé duoc biéu dién duéi dang
ham cua n-r bién khac ,cac bién khac nay c6 thé cho gia tri bat ky( néi cach khac
hé vo so nghiém)
Nghiém cua hé phuong trinh tuyén tinh duge tinh trong Matlab bang toan ti (\
) .Néu hé c6 nghiém duy nhat Matlab sé cung cap cho n6 , néu hé la khong xac
dinh(r<n) thi toan tir ( \ ) sé cung cap cho chiing ta mét nghiém riéng trong dé n-r
bién sé duoc dat =0.
Mot nghiém , nghiém nay lam thoa man téng binh phuong ctia cac nghiém bé nhat
Dung lénh X= pinv(A)*B
Néu hang ctia A # hang matran mo rong thi toan tir (\ ) cung cap moét két qua nhung
két qua nay khong phai la nghiém cua hé
Hé thuan nhat khi vector B=0. Mot hé thuan nhat ¢6 mot nghiém tam thuong
khi det(A) # 0.Néu det(A)=0 hé c6 nhiéu hon mét nghiém trong truong hop nay
Matlab sé canh bao nguoi dung :
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Cadu hoi on tap
1. Cac cach nhap mot ma tran ?
2. Piéu kién c6 nghiém cua hé phuong trinh dai so tuyén tinh , cach tinh
3. Lap chuong trinh ma dau vao 1a hai ma tran A va b, dau ra la két qua thong
bao hé c6 nghiém hay khong.
4. Heé phuong trinh diéu Kkién yéu la gi?, nhirng anh huéng cta né.
Bai tap
Thuc hién cac phép toan sau
1.Nhap haima trana=[123;456],b=[567 ;89 10].
-Tinh Addab= a+b.
-Tinh Subsab= a-b;
-Tinh Multab= a*b
-Tinh Mulba=b*a;
-Tinh Divab= a/b; va b/a

2. Cho mach dién sau

er (

Cho thong s6: R1= 10(omh) , R2= 20(omh) , R3= 10(omh)
el=20(v) , e2=30(v)
Tinh dong dién I1 va I2 va I3 bang cdch ldp theo dang hé phuong trinh dai s6 tuyén tinh
ba dn so
Bai tap giai hé phuong trinh tuyén tinh sau:
A*X=B
Trong do: A=[1/21/31/4;1/3 1/4 1/5; 1/4 1/5 1/6]; B=[0.95 0.67 0.52]
1. Giai hé da cho
2. Thay déi B(3)=0.53 réi giai hé phuong trinh, so sanh véi truong hop trén

3. Tinh diéu kién cua ma tran nay va dua ra nhan xét
Chu y khi giai hé phuong trinh tuyén tinh v4i ma tran hé s6 la ma tran Hilbert (ma tran
diéu kién yéu) thi ta ding ham tinh nghich déo ctia né 1a ham invhilb(n)
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Pinh nghia Ma tran Hilbert la: A=[11/2 1/3.....1/n;1/2 1/3 ...1/(n+1);
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Chuong 4
Do hoa Trong Matlab

4 .1 Diém va dudng trong dd hoa matlab

Dung ham Plot dé vé diém -Puwong thing trong mit phiang

Pé vé cac duong trong mit phang,ciac ham sé phu thude vao bién vi du nhw y=f(x)
thi trong matlab cung cip cho ta ham plot(x.y) dé vé ,trong khong gian ba chiéu thi
dung ham plot3(x,y.z) .
truée hét ta n6i qua vé cach ding ham plot va cac vi du minh hoa cu thé dé hiéu ré
hon vé véan dé nay:
4.1.1 Lénh plot
Syntax

plot(Y)

plot(X1,Y1,...)

plot(X1,Y1,LineSpec,...)

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

h = plot(...)
Mo ta:

Ham plot ¢6 nhiéu cach dung nhw ban di thay ¢ trén

plot(y): Ham nay dé biéu dién cAc cdt ciia y theo cac chi s6 twong @ng ciia ching
néu y 1a ma tran cic sé thuc, néu y 1a sé phirc thi plot(y) twong &ng voi
plot(real(y),image(y)).
Ta c6 thé 1y vi du sau:
A=[123
45 6
78 9]
plot(A) sé dwoc két qua nhw sau(giao diém Ky hiéu 13 diu o tron )

=l -7 _
L -
|- - — =
/'/ P 7
sl = - o -
—— o —
- - -
= - = - -
— - —
— - —
4| - - = -
- o L
. —
=15 3 - -
-
1 = 1
1 = 1.4 1.6 1.8 = 2.2 2.4 2.6 2.8 =
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Céc dau tron trén hinh v€ thé hién cac giao diém gilta cac phan tur clia cac ¢t va cac chi

sO tuong mg ctia chung trong timg cot .

Cu thé cac giao diém (1,1) va (2,1);(3,1) tuong tng 1a phan tir thir nhat cia cac cot,do 1a
phan tir thir nhat cho nén c6 chi sé 1a 1
plot(x,y...): V& ciac dudng thing twong ing véi cac cip diém (x,y )clia véc to' x va vec
to' y.Néu chi mot trong x hoiic y 1a ma tran thi n6 sé vé theo vector ¢t hoic hang
twong trng voi vector con lai phu hgp vai kich thwée hang hay cot ciia matran do.
Cu thé :
Gia thwr x: 1a vector cot

x=[123]; va
y la martran y=[1 2 3:4 5 6];
r6 rang 1 x c6 kich thuéc bang véi kich thuéc hang ciia matrin do vy ma né sé
biéu dién cac hang ciia y theo x .Két qua plot(x,y) nhw sau:

plot(x,y,linespec...) ciing c6 thé viét nhwr sau plot(x,y,linespec,x1,yl,linespecl,....);
Ham nay giéng nhw ham trén ,nhung cac thude tinh vé dudng dwoc thé hién é trong
linespec .Sau day ta c6 thé liét ké cac thudc tinh vé duwong
Matlab cho phép ban sir dung mét s6 ky tu sau diy dé xac dinh thudc tinh cia
duong

'] Line style

'] Line width

"1 Color

'] Marker type
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[1 Marker size

'] Marker face and edge coloring (for filled markers)
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Matlab dinh nghia cac chudi xic dinh cho kiéu dwong, Marker types va colors

1. Line Style Specifiers

Specifier

Line Style

duong lién(default)

dwdng nét dirt

dotted line

dash-dot line

2. Marker Specifiers

Specifier Marker Type

+ plus sign

0] Circle

* Asterisk
Point

X Cross

S Square

D Diamond

upward pointing triangle
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\4 downward pointing triangle
> right pointing triangle

< left pointing triangle

P five-pointed star (pentagram)
H six-pointed star (hexagram)

3. Color Specifiers

Specifier Color

R Red

G Green

B Blue

C Cyan

M Magenta
Y Yellow
K Black

W White

Cic Iénh plot chip nhian mét thong sé Linespec ,thong sé nay dinh nghia ba phan tir
,cac phan tir nay xac dinh dwong

[ Line style (kiéu duong)

] Marker symbol (Kiéu danh du)

] Color (kiéu mau)
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Chii y riang khi két hop chiing ta c6 thé dé theo mét thir tw bt ky
For example
plot(x,y,'-.or")
V& y theo x sir dung kiéu dwong 1a dash-dot d:it vong tron(o) tai cic giao diém (x,y)
,va miu ciia dwdng va mau cia vong tron danh diu 1a mau dé
Néu ban xac dinh mét diém danh dau, khong phai la kiéu dwong, Matlab chi vé cac
diém d4nh dau
L. Vidu
plot(x,y,'d")
4.1.2 Ham plot(x.y, protypename.protypevalue....)

Ham nay xac dinh 10 cac thudce tinh cia duong thang vi du nhu Chiéu rong cia duong

thang

LineStyle {-} | -- | : | -. | none
Do rong cia duong(Linewith) méc dinh 1a 0.5 points( 1point=1/72 inch)

Vi du vé Linepropertype:
plot(t,sin(2*t),'-mo’,...
'LineWidth',2,...
'MarkerEdgeColor','b',...
'MarkerFaceColor',’r’,...
'MarkerSize',12)
Giai thich nhu sau:
Ham trén v& d0 thi f=sin(2*t) theo bién t, ddc tinh cua dudng 1a mau (magne) ,giao
hai diém 1 hinh tron(s), dudng 12 lién tuc(solid line)
Line width 1a 2(point) ( 1point=1/72 inches) default 1a 0.5 points
MarkerEdgeColor 1a mau den( blue)
M&u trong (mit) ctia cic diém nut giao 1a mau do:
Chiing ta thiy riang dé thi dwge xay dung tir viée ndi cac diém cé toa dd (x,y) bang
cac doan thiang
*ty 1€ cac truc sé duwge matlab tu dong tao ra sao cho phu hgp
4.1.3 B¢ v& nhiéu d0 thi trén cing mot hinh v& thi chiing ta c6 hai cach
+V¢é do thi thir nhat
+ Dung Iénh Hold on
+V& tiép do thi thir hai + hold off
hoac Dung ham plot(x1.y1.x2.y2)
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Vi du ta v€ hai ham y=sin(x) va yl=cos(x)

Ta dung Iénh plot nhu sau:

plot(x,y,x,y1);

4.1.4 Title , xlabel, ylabel, gtext, legend, grid
Title dung dé viét tiéu dé cho dd thi

Vi du Title( .:)

Xlabel( string) dat tén nhan cho truc x

Ylabel(string) dat tén nhan cho trucy
Gtext(string) dé viét text vao dd thi
Legend(string,-1) dé ghi chu thich cho dd thi, s6 -1 dé ghi chi thich bén ngoai céc
truc cua hinh vé
Grid on hoic Grid off d¢ mé hoic tit Grid
t=0:pi/6:pi;
plot(t,sin(2*t),'-mo',...
'LineWidth',2....
'MarkerEdgeColor','b'....
'MarkerFaceColor','r'....

'MarkerSize',14)
legend('y=sin(2*t)','y=cos(2*t)",-1);( chu y viét diing thir tu)
grid on;

xlabel('truc thoi gian');
ylabel('truc Sin va cos');
title('Do thi ham sin(2*t)');
hold on;
j=cos(2*t);
plot(t,j,'-b+");
hold off;
42 Ham plot3(x,y,z) dé vé& cac diém va dudng trong khong gian
Ngoai viéc thém truc z cac ham nay sir dung giéng nhw ham plot(x,y)
Ciu tric
plot3(X1,Y1,Z1,...)
plot3(X1,Y1,Z1,LineSpec,...)
plot3(...,'PropertyName' ,Property Value,...)
h =plot3(...)
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Viéc sir dung cac ham nay giéng véi ham Plot trong 2D do vAy ta khong dé cap téi
nira

Chu ¥ t6i ham View(a,b) dé quan sat géc nhin ciia do thi trong d6 a 1a goc tinh theo
chiéu ngwoc chiéu kim dong ho tir phia Am ciia truc y con b 1a géc nhin tinh bing
dd xudng mit phing x,y

Gia tri mic dinh ciaavabla -37.5°va30°

%Vidu

%Plot a three-dimensional helix.

% V& mit phang x= sin(t) ,y=cos(t) , z=t

t = 0:pi/50:10*pi;

plot3(sin(t),cos(t),t)

grid on;

axis square o ' AN
view(-80,30);

xét hai trueong hop
view(-80,30);

view(-40,30);

Khi cho a=0 va b=90 thi hinh

vé tré ve hinh vé trong mat

phing toa d9 hai chiéu

4.3 Ham semilogx, semilogy
Semi-logarithmic plots
Céu tric
semilogx(Y)
semilogx(X1,Y1,...)
semilogx(X1,Y1,LineSpec,...)
semilogx(...,'PropertyName'PropertyValue,...)
h = semilogx(...)
semilogy(...)
h = semilogy(...)
M0 ta
Semilogx(y) vé giong nhuw plot(y) nhung chi khac ring ty 1é trén truc x 1a logarit co
s6 10, twong tw nhuw viy ddi véi Semilogy(y) thi ty 1¢ trén truc y theo logarit co s6 10
rng vai truc x.
X=0:10:1000;

subplot(2,2,2); subplot(2,2,3) subplot(2,2,
semilogy(x,y,"."); ; 4);

xlabel('tuyen loglog(x,y,'."); plot(x,y,'.");
tinh'); xlabel('log'); xlabel('tuye

ylabel('log'); ylabel('log'); n tinh');
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Y=100%x;
Subplot(2,2,1);
Semilogx(x,y,'.");
Xlabel('log');
Ylabel('tuyen tinh');
Title(' semilogx(x,y)");
Grid on;

Trong khéng gian 3 chiéu thi ta khéng dung cac ham trén dé vé ,ma ta sir dung ham

plot3 va diung ham set dé dit truc toa do
t=1:1:100;
x=sin(20*pi*t);
y=cos(20*pi*t);
z7=t;
subplot(1,2,1);
plot3(x,y,z);
set(gca,'Zscale','log');grid on;view(125,7);
4.4 V& trong h¢ toa do cuc
Ciu tric
polar(theta,rho)
polar(theta,rho,LineSpec)
M0 ta
The polar function accepts polar coordinates, plots them in a Cartesian plane, and
draws the polar grid on the plane.
polar(theta,rho) creates a polar coordinate plot of the angle theta versus the radius
rho. theta is the angle from the x-axis to the radius vector specified in radians; rho is
the length of the radius vector specified in dataspace units.
polar(theta,rho,LineSpec) LineSpec specifies the line type, plot symbol, and color
for the lines drawn in the polar plot.

Examples

Create a simple polar plot using a dashed, red line:
t=0:.01:2%pi;
polar(t,sin(2*t).*cos(2*t),"--1")
this is a figure for plotting Polar(phi, r);
Khi chuyén tir h¢ toa do cuc sang hé toa d§ Décart ta lam nhu sau
[x,y]=pol2cart(phi, r) sau d6 dung 1énh Plot(x,y)

Trang 8



Tungvn40@yahoo.com CM Soft 70 NCT F2 Q10

t=0:.01:2%pi;
h=sin(2*t).*cos(2*t);
[x,y]=pol2cart(t,h); axis(equal)
plot(x,y);grid on;
notice : command Axis(‘equal’) set unit which is divided in X and Y axis
Dbi véi hé toa do cau Trong Matlab khong c6 ham dé v& .tuy nhién ta c6 thé chuyén
ddi tir hé toa d6 cau thanh hé toa d6 DéCart trong khong gian
[x,y,z]=sph2cart(theta,phi,r) sau d6 dung ham v& trong khong gian 1a plot3(x,y,z)
4.5 Db thi cot
bar, barh

Céu tric
bar(Y)
bar(x,Y)
bar(...,width)
bar(...,'style")
bar(...,LineSpec)

IL. Mo ta
V& biéu dd cac gia tri trong véc tor hoiic trong Matran nhw la thanh ngang hoic

thanh thing dig
bar(Y) vé mét dd thi cot cho mdi phin tir trong Y. Néu Y 1a mot ma trén ,bar nhom

cac thanh dwoc tao ra béi mdi phan tir trong mdi hang.

Ty 1¢ truc x tir 1 to length(Y) khi Y 12 mét vector, va 1 dén size(Y.1), d6 chinh 1 sb
hang , khi Y 1a mgt ma tran .
bar(x,Y) vé mét dd thi cot cho mdi phin tir trong Y tai cac vi tri xac dinh trong x, &
d6 x 1a vector ting dinh nghia cac khoang cho cic cot thing ding. Néu Y 1a mot ma
tran, bar gop cac cft twong ng trong cung mgt hang trong Y tai vi tri twong trng
v6i mot phin tir trong x.
bar(....width) ham nay giéng cac ham trén nhung c¢é thém dic tinh diit dd rong cia
¢0t.Gia tri mic dinh ciia width 13 0.8,. Néu width is 1, cac ¢t trong mdt nhém cham
vao
bar(...,'style’) Xac dinh kiéu ctia cot
'style' 1a 'group' hodc 'stack’. 'group' 1a ché d6 mic dinh

] 'group' biéu dién #» nhém ciia m cot thang ding ,6 d6 n 13 s6 hang va m 1a sb

cot trong Y.
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[ ‘stack' Biéu dién dd thi c6t cho mdi hang ciia Y. Chiéu cao ciia ¢t 1a tong cac
phén tir trong mot hang

bar(....LineSpec) displays all bars using the color specified by LineSpec.
Vi du
Plot a bell shaped curve:

x=-2.9:0.2:2.9;

bar(x,exp(-x.*x))

colormap hsv

0ar

0BF

06[

0.5F

0.4

0.3f

02F

0

g"ﬂ

-2 -1 0 1 2 3

Tuong ty do thi cot trong khong gian 1énh van giit nguyén nhung thay vi bar ta thay
1énh bar3(x,y,z)

4.6 D6 thi banh (Pie)

Céu truc:

pie( x) :Ham nay vé& dd thi banh

v6i cac 'khoanh' duoc xac dinh boi 10%

phan trim cac gia trj trong vector x vi
dux=[1 2 3 4] phan thanh 4

khoanh trén toan bg vong tron ,moi

20% 40%

khoanh twong (mg phan trim cac
phan tir trong x
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>>x=[1 2 3 4];

>>pie(X)

cho d6 thi nhu sau:

Dinh cao nhat ng v&i phan tir dau tién ciia vée tor ,cac phan tir tiép theo duoc bd tri theo
chiéu nguoc chiéu kim dong ho .

Néu tong cac phan tir trong vec tor x <1 thi trén dd thi banh biéu dién phan trim chinh 1a
cac phan tir do6 .

Vi du

>>x=[ 0.1 0.2 0.3 ] % twong ung v6i 10% 20% 30%

>>pie(x);

10%%

20%

30%%
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CHUONG 4
MA TRAN - CAC PHEP TOAN VE MA TRAN.

4.1 KHAI NIEM:
- Trong MATLAB dit liéu dé dua vao xir ly du6i dang ma tran.
- Ma tran A c6 n hang, m cdt duoc goi la ma tran ¢d n x m. Puoc ky hiéu A «,
- Phén tlr a; clla ma tran A, ., 1a phan tir nam & hang thit i, cot j .
- Ma tran don ( s6 don 1€ ) 1a ma tran 1 hang 1 cot.
- Matran hang ( 1 x m ) s6 liéu dugc bo tri trén mot hang.
4 A Az . Ay

- Matran cot (n x 1) s6 liéu duoc bo tri trén 1 cot.

a

nl
4.1.1 Cac qui dinh dé dinh nghia mét ma tran:

- Tén ma tran c6 thé gébm 31 ky tu. Bat dau phai bing chit céi sau d6 c6 thé 1a
s0, chit céi, cac ky tu dac biét ... Tén dat bén trdi dau bang , bén phai dau bang
la cdc phan tlr cha ma tran.

- Bao quanh céc phan tir clia ma tran bang d4u ngoac vuong.

- Céc phan tir trong ma tran dugc cdch nhau béi ky tu trong hoac dau phay ( , ).

- K&t thic mot hang trong ma tran boi dau ( ;).

4.1.2 Cac cach dé nhap mot ma tran:
- Liét ké truc tiép:VD >> A =[12 3;456; 789]
>>B=[12 3;
456;
78 9]
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- Nhap thong qua 1énh. Dung 1énh input
>> input('Nhap gia tri cho ma tran C =")
Nhap gia tri chomatran C=[134;457;7 5 8]

ans =
1 3 4
4 5 7
7 5 8

Chu y khi két thiic mot cau 1énh ¢6 thé dung dau (; ) hodc khong dung diu (

;)

- Né&u dung dau (;) cau lénh dugc thuc hién nhung két qua khong hién ra
man hinh.

- Néu khong dung dau ( ; ) cau 1énh dugc thuc hién va két qua dugc hién ra
man hinh.

- Trong céa 2 truong hop trén sau khi cau lénh duoc thuc hién két qua déu
dugc luu vao trong bo nhé va cé thé sir dung cho céc cau 1énh tiép theo.

vd

>>a=[123;324;451];

>>b=[123;456;789]

b=

[© BV, B O]

1 3
4 6
7 9
Ca 2 ma tran A, B déu duoc Iuu vao trong bo nhé va c6 thé duoc sit dung cho nhitng cau
1énh ti€p theo.
>>c=a*b
c=

30 36 42

39 48 57

31 41 51
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4.1.3 Hién thi lai ma tran:

- Dé hién thi lai ma tran ta go tén ma tran sau d6 enter.
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- Dé hién thi noi dung clia ma tran hodc 16i thong bdo (trong ddu nhdy don) ta diung

VD >>c¢

c=
30 36 42
39 48 57
31 41 51

lénh: disp
VD >>disp (c)

c=
30 36 42
39 48 57
31 41 51

>> disp(‘hién thi 1di thong bao nay')
hién thi 10 thong bao nay
Chu y:
- Céc phan tlr trong ma tran c6 thé 1a cdc so phiic:
VD >> a=[1+31 2+2i;3+i 1+i]
a=
1.0000 + 3.00001 2.0000 + 2.0000i1
3.0000 + 1.00001 1.0000 + 1.00001

- Céc phan tir trong ma tran c6 thé 1a cdc ky tu. Nhung trudc tién ta phai khai béo céc

phan tir bang lénh syms
VD >> syms sinx cosx a
>> b = [ sinX cosx; a cosx]
b=
[ sinx, cosx]

[ a,cosx]
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>> c=[a sinx; a a]
c=
[ a,sinx]
[ a a]
4.2. XULY TRONG MA TRAN:
4.2.1 Tao vécto tir ma tran:
Cong thiic tdng quit: Bién = gi6i han dau : budc chay : g6i han cudi
Gi6i han dau, gidi han cu6i, budc chay: 1a cac s6 thuc
Budc chay c6 thé duong hodac am.
VD Tao 1 vecto t chay tir 0 d&€n 0.6 vé6i budce chay tién 1a 0.1
>>t=0: 0.1:0.6
t=
0 0.1000 0.2000 0.3000 0.4000 0.5000 0.6000
VD: Tao 1 vecto t chay tir 0.6 dén 0 véi budce chay 1ui 1a 0.1
>>t=0.6:-0.1:0
t=
0.6000 0.5000 0.4000 0.3000 0.2000 0.1000 0
Chi ¥ : Trong trudng hop gidi han trén, géi han dudi 1a céc s6 nguyén va budc chay bang
1 thi ta khong can dua budc chay vao trong biéu thifc.
VD >>C=1:5
C=
1 2 3 4 5
4.2.2 Goi cac phan tir trong ma tran.
MATLAB cho phép ta xir Iy dén tig phan tir ciia ma tran. D€ truy cap dén ting
phan tir cia ma tran ta phai goi dugc ching thong qua chi s6 cua ting phan tu.

Tén cua ma tran( Chi s6 hang, chi s6 cot)

VD:
>> A =[1:3; 4:6; 7:9]
A=
1 2 3
4
8 9
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>>B=A(l,1)
B=
1
>>A(3,3) = A(2,2) + B
A=
1 2 3
4 5 6
7 8 6

Chi y: Trong trudng hop ta muén goi tat ca cdc hang hodc tit ca cdc cot ta ¢6 thé ding

toan to hai chdm ( :)

VD:
>> A =[1:3; 4:6; 7:9]
A=
1 2 3
4 5
8 9
>>B=A(2,)
B=
4 5 6
>>C = A(:,2)
C=
2
5
8
4.2.3 Goi 1 ma tran con tir mot ma tran lén.
VD
>> A =[1:3; 4:6; 7:9]
A=
1 2 3
4 5
7 8 9

>>B=A(2:3,1:2)
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B=
5
7 8
>>c =[a(1,1) a(3,3); a(2,3) a(3,1)]
c=
1 9
6 7

4.3 CAC MA TRAN PAC BIET:
4.3.1 Ma tran zeros. Tit ca cdc phan ti trong ma tran déu bang 0.
VD
>> C = zeros (2,3)
C=

>> d = zeros(3)

d=
0 0 0
0 0 0
0 0 0
4.3.2 Ma tran ones. TAt ca cac phan tir trong ma tran déu bang 1
VD
>> C = ones (2,3)
C=
1 1 1
1 1 1
>>d = ones(3)
d=
1 1 1
1 1 1
1 1 1

4.3.3 Ma tran ma phuong Magic: Tng tat c4 gid tri cic phan tir trén hang = Téng tat ca

gid tri cdc phén tir trén cot = Téng tat ca gid tri cac phan tir trén dudng chéo clia ma tran
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4.3.4 Ma trdn eye. Tt ca cac phan tlr trén dudng chéo c6 gia tri 1, cdc phan tir khac c6

vd
>> A = Magic (3)
A=
8 1 6
3 5 7
4 9 2
gid tri 0.
VD
>> B =eye (3)
B=
1 0
0 1

4.4 CAC PHEP TOAN VECTOR:

Phép toan Cong thuc Matlab
Cong, tru A+B, A-B A+B, A-B
Nhan mang AB=C A.*B
Chia trai mang B\A B\A

Chia phai mang A/B A./B

Lu§ thita mang AP ANB

4.4.1 Cac phan tir la cac so thuc:
>>a=[112;211]

a=

1 1 2

2 1 1

>>b=[122;111]
b=

1 2 2
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1 1 1
>> c=a.*b
c=
1 2 4
2 1
>> d=a./b

d=
1.0000 0.5000 1.0000
2.0000 1.0000 1.0000
>>e=a.\b
e=
1.0000 2.0000 1.0000
0.5000 1.0000 1.0000
>> f=a.\b
f=
1 1 4
2 1 1
4.4.2 Cac phan tu la cac so phiic.
>>a=[1+1 2+431;3-41 143i]

a=

1.0000 + 1.00001 2.0000 + 3.00001
3.0000 - 4.00001 1.0000 + 3.0000i

>> b=[2+1 2+21;1-41 3+3i]
b=

2.0000 + 1.00001 2.0000 + 2.00001
1.0000 - 4.00001 3.0000 + 3.00001

>> c=a.*b

CcC=

1.0000 + 3.00001 -2.0000 +10.00001
-13.0000 -16.00001 -6.0000 +12.00001
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4.4.3 Cac phan tir 1a cac tham so6:
>>symsabc

>>A=[a b; b c]
A=

[ a, b]
[b,c]

>> B=A
B=

[a,b]
[b,c]

>> C=A.*B
C=

[ an2, bA2]
[ b2, cM2]

4.5 CAC PHEP TOAN VE MA TRAN:
4.5.1 Phép chuyén vi:
Phép chuyén déi vécto hang thanh vécto cot goi 1a phép chuyén vi. Thuc hién phép

chuyén vi bang todn tir diu nhay don ( *).

VD
>> A =[1:3; 4:6; 7:9]
A=
1 2 3
4 5 6
8 9
>>B=A
B=
1 4 7
2 5 8
3 6 9

Ma tran B duoc goi 1a ma tran chuyén vi cia ma tran A
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4.5.2 Phép cong - trur ma tran.( +,-)

Phép cong va trt ma tran dugc thuc hién véi cac ma tran c6 cung kich cd.
C; =A;+ B;
D;= A;- B

>> A =[1:3; 4:6; 7:9]

A=
2 3
4 5 6
7 8 9
>>B=A
B=
1 4 7
2
3 6 9
>C=A+B
C=
2 6 10
6 10 14
10 14 18
4.5.3 Phép nhan, chia ma tran:
C=A*B.

Dé thuc hién dugc phép nhan trén thi s6 cot cia ma tran A phai bang s6 hang clia ma tran
B.

n
Cij — ZAik 'Bkj
k=1
Céc phan tir trong ma tran C dugc tinh nhu sau:
VD cdc phan tir trong ma trdn la cdc so thuc.
>A=[121;10 1]
A=
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1 0 1
>B=[102211;1 1 1]
B=
1 0 2
2 1 1
1 1
>C=A*B
6 3 5
2 1 3

VD cdc phan tii trong ma trdn la cdc so phiic.
>> a=[1+21 2+21;1+31 2+2i]
a=
1.0000 + 2.0000i 2.0000 + 2.0000i
1.0000 + 3.0000i 2.0000 + 2.0000i
>> b=[1+1 2+1;1+31 2+i]
b=
1.0000 + 1.0000i1 2.0000 + 1.0000i
1.0000 + 3.0000i1 2.0000 + 1.0000i
>> c=a*b
c=
-5.0000 +11.00001 2.0000 +11.0000i

>>symsabc
>>d=[2*abc;abc; 0 .]

d=

[ 2*a, b, c]
[ a, b, c]
[ 0, O, a]
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>>e=[abc;2*%a2*bM2c;a0Db]

c =

[ a b, c]
[ 2%a,2*bA2, ]
[ a, 0, b]
>> f=d*e
f=
[ 2*aN2+2%*b*a+c*a, 2*b*a+2*bN3, 2*c*a+2*c*b]
[ ar2+2*b*a+c*a, b*a+2%bA3, c*a+2*c*b|
[ a2, 0, b*a]

Phép chia ma tran thuc chit 1a phép nhan véi ma tran nghich dao.

c=a_ L
B B

Lay ma tran nghich dao thuc hién bang ham inv.

>A=[121;101]

A=
1 2 1
1 0 1
>B=[1022 1111 1]
B=
1 0 2
2 1 1
1 1 1
>> C =inv(B)
C=
0 1.0000 -1.000
-0.5000 -0.5000 1.5000
0.500 -0.5000 0.5000
>>D=A*C
D=
- 0.5000 -0.5000 2.5000
0.5000 0.5000 -0.5000
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Chu y: Trong cac phép tinh trén néu néu thuc hién véi mot s6 thuc thi tat ca cac phan tu

trong ma tran s& duoc cong, trlr, nhan, chia (/) v6i s6 thuc d6 tuy thudc vao phép toan

2
2

4.5.4 Phép quay ma tran: Quay ma tran B di 1 géc 90 do theo nguoc chiéu kim dong

tuong Ung.
>A=[121;10 1]
A=
1
1
>>B= A*2
B=
2 4
2 0
ho.
>>a=[123;456;789]
a=
1 2
4 5 6
7 8
>> b=rot90(a)
b=
3 6 9
2 5
1 4 7

4.5.5.Phép dao ma tran: Dao cic phan tr ctia ma tran tir trdi sang phai.

>> c=fliplr(b)

c=

9 6
8 5
7 4

— N W
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Chuong 5
Co so phuong phdp tinh

5.1 Noi suy va thuat todn ndi suy

Vi sao phai néi suy: Trong thuc té khi do mot dai luong vat 1y bat ky tai nhitng
diéu kién moi truong thay déi(con c6 nhiéu dai luong khac thay doi) ta nhan duoc
céc gia tri roi rac ,va cé tinh thong ké,itng v6i moéi thoi diém ta nhan dugc mot gia
tri do nhu vay khi ta muén xac dinh gia tri do ¢ mot thoi diém bat ky thi ta phai
dung phép noi suy.
Trong chuong nay ta chi tim hiéu va tinh todn cho 2 phép noi suy dé 1a :
+Noi suy lagrange cho bai todn mot chiéu
+Noi suy lagrange cho bai toan hai chiéu
5.1.1 Noi suy lagrange cho bai todn mot chiéu

I Ly thuyét
Gia stt c6 n diém do roi rac tuong tng véi két qua do nhu sau:

X x0 x1 x2 .......... Xn
f fo f1 f2 .......... fn
Cong thitc noi suy lagrange bac N tinh gia tri do duogc tai mét diém bat ky 1a :
Thuat toan noi suy:
% thuat toan noi suy cho bai toan mot chie
function T=NS1C(x,f,xa);
i=length(x);
Jj=length(f);
T=0;n=i;
if(i~=j)
error('Ban nhap sai');
end
i=1;
while(i<=n)
g=Lij=1;
while(j<=n)
if(i~=j)
g=g*(xa-x(j))./(x(i)-x(j));

end
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=i+
end
T=T+g*f(i);
% in ra so lieu
sl=[i x(i) f(i)]
i=i+1; end

Nhap x, y,xa
i= length(x)
Jj=length(y)

£ N

- __ma

Gani=1

CM Soft 70 NCT F2 Q10

v

i=i+1

g=g* (Xa-x(j))/(x(i)- =i+

f=f+ g*
A

bai
interp1(ndi suy theo spline)
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One-dimensional data interpolation (table lookup)
Syntax
yi = interp1(x,Y,x1)
yi = interp1(Y,xi)
yi = interpl(X,Y,xi,method)
yi = interp1(x,Y,xi,method,'extrap')
yi = interpl(X,Y,xi,method,extrapval)
Mo ta
yi = interpl(x,Y xi) tra vé vector yi chita cac phan tir tuong ing véi cac phan tir cua

xi va gia tri tra vé dé dugc xac dinh bang cach su ndi suy(interpolation) trong
vectors x and Y. The vector x xac dinh cac diém tai dé dir liéu Y duoc cho trudée (the
points at which the data Y is given). Néu Y 1a mot ma tran, thi viéc noi suy duoc
thue hién cho moi cot cia Y va Yi ¢6 kich thudc 12 yi is length(xi)-by-size(Y,2).

(the interpolation is performed for each column of Y and yi is length(xi)-by-
size(Y,2))

yi = interp1(Y,xi) gia su rang x = 1:N, 6 do N =length(y) la chiéu dai cia Y néu Y la
vector, hoac size(Y,1) néu Y 1a matran .

yi = interp1(x,Y,xi,method) interpolates using alternative methods:

{PRIVATE} . . .
Nearest neighbor interpolation

'nearest'

'linear’ Linear interpolation (default)

'spline’ Cubic spline interpolation

'pchip’ Piecewise cubic Hermite interpolation
'cubic’ (Same as 'pchip')

'vScubic' Cubic interpolation used in MATLAB 5

For the 'nearest', 'linear’', and 'vScubic' methods, interp1(x,Y,xi,method) tra vé
NaN cho tat ca cac phan tir cia xi ma nam ngoai khoang xac dinh cua x. Déi voi tat
ca cac phuong phap, interpl dé cap dén viéc xac dinh dir liéu(ndi suy cho ca cac

diém nam ngoai viing cua x) nim ngoai pham vi biéu dién
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yi = interpl(x,Y,xi,method,'extrap") uses the specified method to perform

extrapolation for out of range values.

yi = interp1(x,Y.xi,method,extrapval) returns the scalar extrapval for out of range

values. NaN and 0 are often used for extrapval.

Lénh interp1 néi suy giita cac diém. N6 tim gia tri tai cac diém 6 giita cac diém da
xac dinh, cia ham mot chiéu(of a one-dimensional function f(x)) ham nay dugc xac
dinh duéi dir liéu cho truée ( underlies the data. ) Ham nay dugc biéu dién dua trén
quan hé cac cap véc tor x,Y xi,Yi

f(x) \ ¢
/ \ . ©

[ ® . . e | x

[ 2] o ] xi

Interpolation is the same operation as table lookup. Described in table lookup terms,

the table is [x,Y] and interp1 looks up the elements of xi in x, and, based upon their
locations, returns values yi interpolated within the elements of Y.

Examples

Example 1. Generate a coarse sine curve and interpolate over a finer abscissa.
x = 0:10;
y = sin(x);
xi = 0:.25:10;
yi = interp1(X,y,Xi);
plot(x,y,'0',xi,yi)
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Example 2. Here are two vectors representing the census years from 1900 to 1990
and the corresponding United States population in millions of people.
t =1900:10:1990;
p=1075.995 91.972 105.711 123.203 131.669...
150.697 179.323 203.212 226.505 249.633];
The expression interp1(t,p,1975) interpolates within the census data to estimate the
population in 1975. The result is
ans =
214.8585
Vidu: >>x=[1234];
>> =[0.671 0.620 0.567 0.512];
>> interp1(x,f,1.5)
ans =
0.6455
5.1.2 Noi suy cho bai todn hai chiéu

f(i'lqi) f(iqi-
Q vi
fe fk
f(i'].qi' C)
.. i-1
f(i.i- Y L.

Muc dich xi-1 xi cua bai toan la:
Xac dinh gia tri f(x,y) cia mot vi tri bat ky trong mot mat

phang xac dinh (biét cac toa do va gia tri cac diém xung quanh x(i), x(i-1)... )

Muén xac dinh gia tri tai mot diém cé vi tri xi-1<x<xi va yi-1<y<yi ta dung phuong
phap noéi suy hai chiéu, thuc chat cua phuong phap nay la thuc hién hai lan bai toan
noi suy mot chiéu

Bai 1: Noi suy theo phuong y tim ra fe va fk

Bai 2: Noi suy theo phuong x tix fe dén fk dé tim g(x,y)

fe=

Y-+ 2 -, = -0+ 22 )
yi—-y-1 i—y- yJ—y

Trang 5
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Xi—X x—xi—1
g(X,y)= . . f€+ . . f
xi—xi—1 xi—xi—1

Chuong trinh c6 thé dugc viét nhu sau:
Quy udc
Pau vao la f=[f(1) f(2) £(3) f(4)] twong dng véi [f(i-1,j-1) f(i-1,j) f(i,j-1) f(i,j)] ; x=[
x(i-1) x(i)]
function g= C5(x,y,f,xa,ya)
% trong do x=[x(i-1) x(i)] y=[y(i-1) y(i)]
% xa ya la toa do ciia diém can tim
% f=[f1 2 £3 f4] la véc tor f tuong ing vai f(xy)
i=length(x);
Jj=length(y);
fe=(1/(y(i)-y(i-1)))*((y(j)-ya)*f(1)+(ya-y(j-1))*f(2)); % tinh fe
fk=(1/(y()-y(i-1))*((y(§)-ya)*f(3)+(ya-y(j-1))*(4)); % tinh fk
g=(1/(x(i)-x(i-1))) *((x(i)-xa) *fe+(xa-x(i-1))*fk); % tinh g
Thuc hién trong command window nhu sau
>>x=[12];
>> y=[3 4];
>>f=[567 8];
>> xa=1.5,ya=3.5;
>> g=C5(x,y,f,xa,ya)
g =
6.5000

C6 nhiéu cdch noi suy tuy nhién chiing ta chi xem xét hai phuong phdp trén ma thoi

5.2 Giai phuong trinh phi tuyén

Dung phuong phap chi doi dé xac dinh nghiém cua phuong trinh

Noi dung toan hoc cua phuong phap nhu sau: xét phuong trinh f(x)=0

Trén khoang phan ly nghiém [a b], chia doi [a b] boi c=(a+b)/2

Néu f(c)=0 thi ¢ 1a nghiém cua phuong trinh, néu f(c)~=0 thi so sanh dau cua f(c) véi
f(a) va f(b), f(a)*f(c)<0 khoang phan ly nghiém mdi la [a c], f(c)*f(b)<0 thi khoang
phan nghiém la [c b]

Tiép tuc chia doi cac khoang phan ly nghiém cho dén khi tim duoc gia tri cn nao do
ma f(cn)=0 thi cn chinh la nghiém .Tuy nhién viéc tim chinh xac cn la rat khé khan

nguoi ta chi tim nghiém gan ding trong mot sai sé cho phép la tol
A
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Do thi biéu dién phuong phap chia doi

Néu sai so cho trudc thi sé6 budc lap doi hoi la (b-a)/2"<tol
Suy ra n>=(In(b-a)/tol)/0.6931;

Trong do6 b va a tuwong tng la cac khoang phan ly nghiém méi
Thuat toan dé gidi nhu sau:

function x= C5(a,b,t)
% n la so lan lap
% ala can duoi b la can tren
i=1;
if( f(a)*f(b)>0 )
disp('nhap laiavab');
end
while(abs(a-b)>t)
c=(a+b)/2;
if( f(c)==0)
disp('nghiem la x=');
X=c;
break;
end
if(f(c)*f(a)<0)
b=c;
end
if(f(c)*f(b)<0)
a=c;
end

end

Trang 7
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X=C;

Phuong phap Newton

Cong thic tinh nghiém ctia phuong phap Newton la

Xn=Xn-1 -f(Xn-1)/f(Xn-1)'

f=f(x) 12 ham can tinh nghiém, chiing ta sé tinh cac gia tri cia Xn dén khi dat duoc
sai s0 can thiét ( tirc 1a abs(Xn- Xn-1)< tol) thi Xn chinh 14 nghiém gan ding cta
phuong trinh trén.

% Thuat toan giai nghiém gan ding theo phuong phap Newton
function[x]=f(t,xb)
N=input('nhap buoc lap N=');
tol=1.e-5;
x=xb;
i=1;
while(i<=N)
[f,fd]=T1(t,x);
x=x-(f./fd);
sol=[i xb x f./fd ]
if(abs(xb-x)<=tol)
break;
end
xb=x;
i=i+1;
end
disp('nghiem cuoi cung la')

X

function[f,fd]=T(t,x)

f=t"3+t+1;

fd=diff(f,t);

f=subs(f,t,x);

fd=subs(fd,t,x);

[[=mmmmmmemmeemem e Goi chuong trinh tir cita s6 Command Window----//
>>syms t;

>> xb=4;
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>>[x]=f(t,xb)

5.3 Tich phan s6
a.Phuong phap hinh thang

Izg(f0+2f1+2f2+ .......... +fy)

Jo=F(a), f=fla+ih)
Vi du tinh tich phan: I=int(f,a,b); f=2%*x** cos(x)

function I= C5(a,b,n)
% a va b la hai can
% n la so buoc tinh
h=(b-a)/n;
1=0;
for i=0:n
x=a+h*i;
c=2;
if((i==0)|(i==n))
c=1;
end
I=I+c*(2*x72*cos(x));
end
I1=I*h/2;

>> [=C5(0,1,20)

1=

0.4784
Dung Matlab dé tinh tich phan hinh thang: trapz(x,y)
Egl:

>> x=[0:0.05 1]';
>> y=2%x.A2.%cos(x);
>> trapz(x,y)

ans =

Trang 9
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0.5403
>> t=[0:15:90]';

>> x=t*pi/180;
>> y=[sin(x) cos(x)];
>> trapz(x,y)

ans =
0.9943  0.9943
Dé sir dung cong thifc trén thi x 12 véctor cot ¢ cling chiéu dai véi vector y, hodc y

lamot mang ma cac phan tlr ¢6 chiéu dai giong x

Tinh theo phuong phap thong thuong chuan:
>> syms X
>> int(2*x"2*cos(x),0,1)
ans =
-2*sin(1)+4*cos(1)
>> eval(ans)
ans =
0.4783
Két luan ring : phuong phdp hinh thang gidi theo trapz thi do chinh xac kém hon:

b. Phuong phéap Simpson 1/3

h
I=§(f0+4fl+2f2+4f3+ ..................... 2fv, +4f v+ fy)
H=(b-a)/N;
fo=1(@), [, = fla+i*h)
Do =====m=mmmmmmmmmmmmmman Chuong trinh viet theo simpson--------

function I= C5(a,b,n)
% a va b la hai can
% n la so buoc tinh
h=(b-a)/n;
1=0;
for i=0:n

x=a+h*i;

c=4;
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if((i==0)|(i==n))
c=1;
end
if(fix(i/2)*2==i)
c=2;
end
I=I+c*(2*x"2%cos(x));
end
I=I*h/3;
Cach giai Dung matlab( for simpson)

5.4 Dung Laplace dé giai bai toin trong Ly thuyét Mach

Trong Ly thuyét mach c6 rat nhiéu cac dai luong dao ham ,cac dai luong dé c6 thé
duoc bién déi qua Laplace va thay thé bai toan ly thuyét mach vé bai toan giai bang
Laplace.

% Cac vi du

vi dul

syms t s;

I1=sym('I1(t)");

k=laplace(Il,t,s); % Chuyen doi I1(t) sang Laplace

syms t s;

I1=sym('I1(t)");

laplace(i,t,s)

dI1=sym('diff(I1(t),t)")

I=laplace(dI1,t,s) % chuyen dao ham I1(t) sang Laplace

Cdc lénh phu tro cdn chi y dé gidi mot bai todn ky thuyét mach

1. Lénh collect( f, x) : 1a 1énh nhom thira s6 chung theo bién
Vidu f=2%x + 3*x;
>>f= collect(f,x)
f=
5%*x

2. Lénh thay th€ subs( f,{ x,y,z},{ 1,2,3}) thay thé x,y,zbang123

>> Ssyms X;

>>syms R1 R2 R3;

>> f= R1+R2 + R3%x;

>> subs(f,{R1,R2,R3},{1,2,3})
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ans =

3+3%x

3. Trong khi giai phuong trinh :

Chiing ta thay thé phan tir laplace(I1(t),t,s) bang LI1 nhu sau
>>syms ts;

>> sym(' diff( I1(t),t)");

>> l=sym(' diff( I1(t),t)");

>> I=laplace(l,t,s)

1=

s*laplace(I1(t),t,s)-11(0)

(chi y Khi thay I1(0) bang gia tri nao doé thi ta phai gan nhu sau
vidu subs(l,{'11(0)" /laplace(ll(t)t,s)" }, {2, LII})

két qud sé duoc nhu sau: 1= s* LII -2

4. Sau khi giai ra nghiém dong , 4p theo laplace thi ta chuyén déi nguoc lai ding ham

bién d6i nguoc laplace( ham nguoc 1a illaplace)

Vi du cu thé

Cho mach dién c6 cac phuong trinh nhu sau:(dI1/dt)*R1 + R2 =I1*R3
% giai hé phuong trinh trén banirg cach bién déi sang laplace
9% chuong trinh viét trong M-file va duoc ghi trong file C5.m
syms R1 R2 R3 real;

I1=sym('I1(t)");

dI1=sym('diff(I1(t),t)");

eql= dI1*R1 +R2-I11*R3;

symsts;

ql=laplace(eql,t,s)

syms I1p;
q2=subs(ql,{R1,R2,R3,'11(0)'",'laplace(I1(t),t,s)'},{1,2,3,2,11p})
q2=collect(q2,I1p); % nhém lai thira s6 chung la I1p
I1p=solve(q2,I1p)% Giai phuong trinh trén véi bién I1p
ilaplace(I1p) % bién déi nguoc lai sang I1(t)

Két qua khi thuc hién chuong trinh trén la:
>>C5§
ql =
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R1*(s*laplace(I1(t),t,s)-11(0))+R2/s-R3*laplace(I1(t),t,s)
q2 =

s*I1p-2+2/s-3*I1p

Ilp =

2%(s-1)/s/(s-3)

% két qua I1(t)

ans=

2/3+4/3*exp(3*t) % két qua I1(t)

Sau day la mét so bai tap dé giai.

5.5 Gidi hé phuong trinh dai s6 tuyén tinh

Phan nay da trinh bay 6 chuong II 'Thu vién toan hoc Symbolic'
Muén giai trudée hét ham phai la ham symbolic cia mot hoac nhiéu bién nao doé
>>Syms X y;
>> [x,y]=solve('x+y=1","x-11*y=5",x,y)
X =
4/3
y =
-1/3

> Syms X y;
>> n=solve('x+y=1",'x-11*y=5",x,y) % két qua dang cau tric
n-=

x: [1x1 sym]

y: [1x1 sym]
>>n.X % truy nhap cau tric bién x
ans =
4/3
>>n.y % Truy nhap cau tric bién y
ans =
-1/3
5.6 Phuong trinh vi phdn thuong
DSOLVE Symbolic tim nghiém cua phuong trinh vi phan DSOLVE('eqnl','eqn2’,
...) chi chap nhan cac biéu thic vi phan dang symbolic ('eql'....) va diéu kién dau

.Mot s6 phuong trinh hoac cac diéu kién dau c6 thé dugc nhém lai véi nhau va cach

nhau bang diau phiay(comma), déi v6i mot thong s6 dau vao , mac dinh la bién 't'
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bién doc lap nay c6 thé duoc thay déi tir 't' dén cac bién symbolic khac bang cach
thém bién d6 nhu la thong s6 dau vao cudéi cung

Vi du nhu sau: gia su ta can giai phuong trinh vi phan dy/dx= x*y bién lay tich
phan(phai 12) x cho nén ta coi x 1a thong s6 dau vao cudi cung ta viét nhu sau

syms X R

Thong
7| s6 cuéi

y=dsolve('Dy=x*y','Dy(0)=1",'x");

ky hiéu 'D' dinh nghia phuong trinh vi phan tuong ting véi bién doc lap vi du thong

thuong sir dung dy/dt . ''D'" duoc theo sau boi mét sé ,thi s6 dé dinh nghia bac vi

phan vi du D2y nghia la d’y/dt* vi du sau:
y = dsolve('D2y+y=1","y(0) = 0")
két qua: y = 1+C1*sin(t)-cos(t)
Con D3y tirc 1a d’y/dt’
chi ¥ rang bién symbolic khong duoc chita trong D vi du nhu khong thé ghi nhu sau
: syms y; dsolve('Dy’) (sai)
Diéu kién ddu xac dinh béi biéu thire 'y(a)=b' hoac 'Dy(a)=b'
¢ dé y 1a mot trong nhimg biénphu thuéc va a va b 1a s6 khong do6i néu so diéu kién
dau nho hon s6 bién phu thudc thi Két qua sé dugc cho trong mang C1,C2
Cé6 ba kiéu dau ra .Doi véi mot phuong trinh vi phan thi c6 mét dau ra , déi véi hé
¢6 nhiéu phuong trinh vi phan thi ¢6 s6 dau ra tuong @ng (dau ra cé thé 1a mot
structer)
Examples:
dsolve('Dx = -a*x') returns
ans = exp(-a*t)*C1
x = dsolve('Dx = -a*x','x(0) = 1','s') returns
X = exp(-a*s)
y = dsolve('(Dy)*2 + y*2 =1','y(0) = 0') returns
y =
[ sin(t)]
[ -sin(t)]
S = dsolve('Df = f + g','Dg = -f + g','f(0) = 1','g(0) = 2")
returns a structure S with fields
S.f = exp(t)*cos(t)+2*exp(t)*sin(t)
S.g = -exp(t)*sin(t)+2*exp(t)*cos(t)
Y = dsolve('Dy = y*2*(1-y)")
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Warning: Explicit solution could not be found; implicit solution returned.
Y =
t+1/y-log(y)+log(-1+y)+C1=0
dsolve('Df = f + sin(t)', 'f(pi/2) = 0")
dsolve('D2y = -a”2*y', 'y(0) = 1, Dy(pi/a) = 0")
S = dsolve('Dx = y', 'Dy = -x', 'x(0)=0", 'y(0)=1")
S = dsolve('Du=v, Dv=w, Dw=-u','u(0)=0, v(0)=0, w(0)=1")
w = dsolve('D3w = -w','w(0)=1, Dw(0)=0, D2w(0)=0")
y = dsolve('D2y = sin(y)'); pretty(y)
St dung ode23 va ode45 dung dé gidi phuong trinh vi phan thudng

Cau tric

[T,Y] = ODE23(ODEFUN,TSPAN,Y0) v6i TSPAN = [T0 TFINAL] t6 hop hé
phuong trinh vi phan y' = f(t,y) tir thoi gian TO dén TFINAL véi gia tri ban dau YO(
with initial conditions Y0). Him ODEFUN(T,Y) chic chian tra vé mot véc tor cot
tuong ing véi f(t,y). Méi hang trong mang két qua Y tuong tng thoi diém(t) tra vé
trong column vector T

Dé lay két qua tai cac thoi diém TO0,T1,...,TFINAL(tat ca la tang déu hoac giam déu)
st dung TSPAN = [T0 T1 ... TFINAL].

[T,Y] = ODE23(ODEFUN,TSPAN,Y0,0PTIONS) solves as above with default
integration properties replaced by values in OPTIONS, an argument created with
the ODESET function. See ODESET for details.

Thong thuong st dung options 12 mot sé vo huéng dé néi vé sai so lién quan
('RelTol') Néu khong cé thong sé trén thi mac dinh sai so lién quan la =1-e3 va sai
s0 tuyét doi méc dinh véi tat ca cac phan tir la 1e-6
Example
[t,y]=0de23(@vdp1,[0 20],[2 0]);
plot(t,y(:,1));
solves the system y' = vdp1(t,y), using the default relative error
tolerance 1le-3 and the default absolute tolerance of 1e-6 for each
component, and plots the first component of the solution.

% giai phuong trinh vi phan bac hai sau
% L*d2q/dt2 + R * dq/dt + q/c = Eo* cos(w*t)

% nguyen tac giai
global R L C Eo omega
L=100;
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R=100;

C=0.25;

Eo=10;

omega=1;

%t0=0;

Y%ta=3;
%x0=[11]
tol=1e-3;
[t,x]=0de23(@Mach1,[0 3],[1 1],tol);
kq=[t x(:,1) x(:,2)]
plot(t,x(:,1));

function f= Machl1(t,x)
global R L C omega Eo

f=[(Eo/L)*cos(omega*t)-x(1)/(C*L)-R*x(2)/L x(2)]';

0 1.0000 1.0000
0.0800 0.9216 1.0833
0.3585 0.5926 1.4308
0.5589 0.2895 1.7484
0.7093 0.0171 2.0319
0.8596 -0.3011 2.3615
1.0069 -0.6642 2.7362
1.1900 -1.1987 3.2858
1.4006 -1.9498 4.0557
1.6323 -2.9833 5.1132
1.8804 -4.3902 6.5518
2.1408 -6.2933 8.4990
2.4104 -8.8576 11.1269
2.6868 -12.3044 14.6669
2.9682 -16.9303 19.4292
3.0000 -17.5398 20.0576
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Nguyén tic giai bai todn : Pua phuong trinh vi phan cip n vé n phuong trinh vi phan cép
mot trong vi du trén ta dat x1=q ,x2=diff(x1) nhu vay ta c6 hai phuong trinh vi phan(

giong nhu phuong phap dit bién trang théi trong 1y thuyét diéu khién tu dong )
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CHUONG 5
PO HOA TRONG MATLAB

5.1 MAN HINH PO THI:

Day 12 noi trinh bay moi hinh dnh , do thi .... da duoc gidi trinh tir khung clia s6
Command ctia Matlab dé xir 1y theo c4c 1énh , cong cu man hinh.
C6 hai cach dé hién khung man hinh d6 thi tring:

e Tu khung ctra s6 command kich (o x|

File/New va chon Figure tir menu | Ele Edt Tools Mindow Help

I E RN YA

X0.
e Ciing trong khung cira s6
Command gd 1énh figure va an

enter.

5.2 CAC LENH MENU PO HOA TRONG MATLAB:

Dé gitip cac ban c6 thé ndm viing va st dung chuong trinh Matlab; phan
nay gidi thiéu céclénh trén thanh menu cuing véi cic chic nang va cong dung

clia tiig menu con nam trong cdc menu chinh.

5.2.1 File:

Hién menu x6 chita cac 1énh con c6 chiic nang tao, quéan ly, diéu hanh ciing nhu thay
d6i cdc thong tin cdc thong s6 mac dinh ctia chuong trinh cho phit hop véi timg cong viéc.
New Figure

New Figure ding dé mé trang man hinh d6 hoa méi.

Trang 1



Tungvn40@yahoo.com CM Soft 70 NCT F2 Q10

Dé mé trang man hinh méi chong 1én man hinh d6 thi cii trong khi do thi cii van con
hién dién trén man hinh, chon New Figure tir menu x6. Mot clra s6 méi s& xuét hién ra
nam chong 1én man hinh cii
Open:

M0 tap tin do thi cii trong khung man hinh d6 thi dé xtt Iy theo nhu cdu cong viéc.

Céc budc thuc hién mé do thi da lIuu:

e KYch File/ Open td menu x, xuEt hiOn mpun hxnh tho'i Open .

File Edit Toolz Window Help

Open 2lx
Iﬁwork ﬂ = B cf -
k1
Mahink
Mews Folderl
MHhom mol
Ondink
=fprj
taymayf
File name: Ilogo j Open I

 Files of type: [ Figfiles (= fig) =] Cancel |

- Look in: Noi chifa cc tap tin d6 thi ctia Matlab. Noi chita c6 thé 1a 6 dia, thu muc

L2

hoac chuong trinh khac.
- File nane: Tén tap tin muén m& trong khung man hinh do6 thi .
- Files of type: Thé loai tap tin do thi la .fig
e KYch ®dp vpo tn tEp tin muén mé hoZEc ®,nh t°n tEp tin vpo khung
File name hoZc kYch mét ICn vpo t*n tEp tin, kYch Open. TEp tin ®4
thp vda chin sl hiOn *n mpn hxnh.
Close:
Déng khung man hinh dé thi dé vé khung ctra s6 nhap Iénh ctia Matlab ( Biéu tugng
¢6 chic nang tuong duong véi 1énh Close trong menu File)

Save:

Trang 2
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Luu lai nhitng thay déi trong khung man hinh dé thi hién hanh. Tuy nhién, c6 mot
diéu khdc biét 1a 1énh nay luu lai ngay nhiing thay déi trong tap tin mdi sau khi da dugc
dat tén va dang hién dién trén man hinh dé tiép tuc xir ly.

Néu ban m& tap tin cii v6i 1énh Open dé xir 1y va néu da c6 nhitng thay déi bat ky
trong ndi dung hién hanh va sau khi kich Iénh save, man hinh hién khung thoai save as.
Tur khung thoai nay ban c6 thé luu lai nhitnh thay déi theo tén tap tin cii hodc v6i mot tén
mai.

Save As: Hién khung thoai Save As dé€ ban luu tap tin d6 thi méi vé theo mot tap tin
mdi hodc luu lai nhitng thay déi trong noi dung cta tap tin cii dugc md vé6i lénh Open theo
tén cii hoac véi tén mdéi. Cac budce thuc hién nhu sau:

e Sau khi thay déi , kich File /

g/ foueNo T =101x1|
Save as X 2xf
. . . . o Savein Iﬁwolk j = £ BB~
- Save in Noi chua cdc tap tin | — g
tohinh
muon. Luu. Noi chita cic tap tin T Hew Folder
V79 Nhom mol
A . 9 . 4 2 @ Ondinh
do thi cua Matlab. Noi chia c6 Deskiop <o
2 . 2 . m tayma.yf
the 1a 0 dia, thu muc hoac \ = ogo.fg
° * My Documents tinhluc. fig
N L B tinklucfi
chuong trinh khéc. ?
- File name Tén tap tin tuy
p y File name: I - l&l
chon dé Iuu cho d6 thi vira tao D Sseasupe  [Fofiestig o teed |

7

- Save as type Thé loai tap tin PP N S 45 RS SO SN S S

muodn lvu. Mac dinh 1a .fig doi S S R S R

vGi cdc tap tin do thi

e Sau khi chon nguodn chita (néu cin thiét), dat tén méi cho dé thi, kich vao Save dé

luu.
Export:
Luu lai tap tin d6 thi hién hanh thanh mot
. o N , File Edit Toolz ‘Window Help
dang tap tin khdc de sau nay c6 th¢ chuyén . 20
S . , i Savein I@ wiork j - EF v
sang chuong trinh tng dung khac. — —
N . Lo - 9. LA . A Mahink
e Tao mot do thi méi hodc mo tap tin do New Folde
Nhom mal
thi cti 1én man hinh. i
File name: * gmf Save I
Save as lype: | Enhanced metafiles(*.emf) j Cancel |

| EPS Level 2 Color [*.eps) -

Adobe [ustrator files [ ai] j j
JPEG images [*jpg) i '
I I

0 e

TIFF images(® tif]
B0 TIFF ho o SI0F7 T
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Kich menu File va chon Export. Man hinh hién khung thoai Export.

Save in Noi chua céc tap tin muén chuyén.

File name Tén tap tin muoén luu lai dé chuyén. Ban c6 thé dat tén theo tén cii nhung

phan ma rong lai 1a mot tén khac .

Save as type Chon loai tap tin mudn luu lai dé chuyén.

Sau khi chon song, kich vao Save dé ghi lai tap tin theo dang khdc.

Property Editor:

Hién khung thoai Graphics Property dé nguoi st dung thay déi cac khung thuoc tinh

mac dinh cho pht hgp véi tac vu.

5 Y N 2
Preferences:  Hién khung thoai véi ba tuy
. . General |Cummand indow Font | Copying Options I
R N, 2 7 R R ] i i Editor Preferenc
chon dé nguoi su dung c6 thé thay doi tham = BuikinEan
’ . . ® L ("I Browse
s0 cho phu hgp nhiém vu. € Hex
" Bank r Help Director
o General: Hlén khung thoal ngay khi ::':S ) [CAMATLABRTT \help\ Browse...
ork
s A N " LangE
kich chon lénh Preferences tir menu o [
® e v Show Toolbar
F " Ratiohal ¥ Enable Graphical Debuaging
references K E3
' Loose [default]
General  Command ‘Window Font ICnpying Optiors | ' Compact
Shyle: Size:
Boid [11 [ ok | cence | el |
Light - -
' WnTimeH =l Fegular 12 9 k3 R A
T = fﬁ- T e cla khung clra s6 Iénh
IEDKQW+I o MATLAB. Kich chon cac loai
Color AaBbYyZ: tham s6 muon thay déi hoic
| L= -
! = 21
I~ Display Fied Pitch Forts Orie General | Command Windaw Fort  Copying Dptions |
r— Clipboard Format
@ windaws Metafile
oK. I Cancel Sppll = windaows Bitmap
thém sau d6 kich OK. ™ Haich Figure Screen Sizd
Select th\slopllon to cohpy l:edhgule ashlt aPppealss an
. A . t [{ t 1
e Command Windows Font: Hién khung s o detemine Ko sze.
N A s A N}
danh muc font cuing thudc tinh dé nguoi su
¥ white background
dung thay d('\;i font mac dlnh théﬂh fOIlt gelekct thisgptmn ta copy the figure with & white
. 0 . ackground.
quén thudc.
Ok I Cancel Apply
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e Copy Options : Hién khung thong tin dé nguoi st dung tuy chon nhiing thanh

phan d6i tugng mudn sao
chép.
Page Setup: Hién khung thoai
Page Setup dé dinh lai trang in
cho phu hogp vé6i d6 thi khi vé
hoac in.
¢ Orientation: Chon
huéng gidy in doc hoac in
ngang.
e Limits: Danh dau chon

dé 4p dung hoac khong

] .F‘age Setup - Figure 1 ﬂ
— Orientation — Size and Poszition

& Potrait
 Landscape

£~ tatch Figure Screen Size

% Set Manual Position and Size

— Limit

™ Match Axes Limits and Ticks

— Calor

% Black and White
" Calor

Print colored lines and text in:

Paper Size: 85 11 Iinches 'l

Paper Pnsitinn'l [0.25 25 9E]

Center | Fill | Max Azpect | Tt

b Help | Diefault |

Ok I Apply | Cancel |

ap dung ch& do vira khép véi céac truc va gia tri theo thanh do trén truc.

e Color: Chon ch€ do mau hodac den trang khi in hodc vé trén thiét bi.

e Size and Position: C6 hai tham s6 tuy chon, su dung theo mac dinh hoac chinh

theo tuy chon.

» Center In do thi ¢ gilra trang

» Fill  Indo thi tron ca trang

» MaxAspect In d6 thi theo ty 1&

toi da

Print Setup:

Neéu c6 nhiéu loai thiét bi in( v& ), thi nén

khai béo lai trudc khi chuyén ban d6 thi sang

mdy in hodc may ve.

Cac budc thuc hién vé mot do thi:

e Kich File / Open.

print Setup |

— Printer
Mame: Properties... |
Status: Default printer; Ready
Type: AGFA-AccuSet 1000
Wwhere:  LPT1:
Comment:

— Paper Orientation
Size: ILetter j * Portrait
By
Source: IAutoSeIect Tray j  Landscape
cocs |
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e Kich File / Print Setup, man hinh hi¢n 21
—Printer
khung thoal Prlnt Setup’ Hame: IAGFA-AccuSet‘IDUD j Properties..
, . , . 2 .« Statuz:  Default printer; Ready
e Kich chon loai may in, khO gidy.... | 1pc asrascouserion
. i wihere: LPT1:
Theo y muon. B I Pirttofie
- R . — Piint range Copie
°
KICh Ok de mn. & Al Muraber of capies: |1 3:
Print Preview: Xen lai d6 thi hién hanh truéc | © "= o to W)
| Selection @
khi chuyén sang in
i |  Cancel |

Print:
Hién khung thoai print dé ngudi st dung chon loai mdy in hoidc mdy v& cho phu
hop; chon s6 luong ban in v6i Copies. Néu can thiét kich Properties dé chon thém cédc

thong tin b6 sung cén thiét.

5.2.2 Edit: Hién menu x4 chita céc 1énh con lién quan dén viéc st 1y cdc d6i tuong ciing
nhu cac thong s6 da gan cho doi tuong .

Undo: Huy Iénh hodc chic niang da duoc thi hanh tru6c d6. Sau khi kich lénh Undo dé
thuc hién viéc huylénh, Undo s& chuyén déi thanh Redo dé c6 thé phuc héi nhiing chitc
nang da huy.

Cut ( Ctrl + x): Cat d6i tuong da chon trong ban do thi hién hanh dua vao Cliboard dé
sau d6 dén vao do6 thi khdc. Sau khi cat d6i tugng da chon s& bién mat tai vi tri hién hanh.
Cac budc thuc hién nhu sau:

e Kich vao biéu tuong Enable Plote Editing trén thanh cong cu. ﬁ

e Kich chon doi tugng muon cat.

e Kich Edit / Cut. D6i tugng s€ bién mat tai vi tri hién hanh va luu vao Cliboard.
Copy ( Ctrl + ¢): Sao chép d6i tugng da chon trong d6 thi hién hanh dua vao Cliboard dé
sau d6 dan vao do thi khac. Déi tuong sau khi sao chép van hién dién tai vi tri cii. Cic
budc thuc hién nhu sau:

e Kich vao biéu tuong Enable Plote Editing trén thanh cong cu. W

e Kich chon d6i tugng mudn cat.

e Kich Edit / Copy. D6i tugng sé van hién tai vi tri hién hanh va luu vao Cliboard.
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Paste ( Ctrl + v): Dan doi tugng da dugc Cut hoic Copy vao Cliboard sang d6 thi khac.
Céac budce thuc hién nhu sau:

e Mo d6 thi muén duge dan doi tugng da dugc luu vao Cliboard.

e AnCul+v hoac kich vao Paste. Doi tuong s€ dugc dan vao do thi méi hoac vi tri
méi cua do thi cil.

e DE di chuyén doi tugng dén vi tri moi ta kich vao doi tuong muon di chuyén. Khi
con trd d6i thanh miii tén bon dau thi kéo, gitt doi tugng dén vi tri méi r6i tha nit
chuot.

Clear: Xo4 doi tuong dugc chon trong do thi.
e Kich vao biéu tuong Enable Plot Editing trén thanh cong cu. W

e Kich chon d6i tugng muon xoa.

e Kich Edit / Clear. D6i tugng s€ xoa mat tai vi tri hién hanh.

Select All( Ctrl + a): Chon tat ca céc d6i tuong trong d6 thi hién hanh dé xit 1y theo nhu
cu.
Copy Figure: Sao chép ca dé thi sang Cliboard dé rdi sau d6 ddn sang trang man hinh do
thi hodc sang chuong trinh khéac. Céc bude thuc hién nhu sau:
e M0 do thi muodn dugc sao chép sang doi tugng khac.
e Kich Edit / Copy Figure. D6 thi s& duoc ghi vao Cliboard.
e Thoét khoi Matlab, mé chuong trinh can Copy d6 thi dén.
e Kich chon vi tri muon ddn do thi dén, sau d6 kich Paste. D6 thi s&€ dugc dan ngay
vi tri da chon.
Copy Option:
Hién khung thoai Preferences dé ngudi st dung thay déi (Xem File /
Preferences).
5.2.3 Tools ( Ctrl + t): Chita cdc 1énh cong cu hoé tro viéc thuc hién, xtt 1y cac thudc tinh

minh hoa trong do6 thi dé ngudi quan sat dé hiéu

hon. DEsE& A2/ 2P0

Show Toolbar:
Cho hién hoic gifu cic biéu tuong cong cu Standard trén man hinh

Enable Plot Editing: Danh dau chon hodc bo chon doi tugng. [k
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Gan thudc tinh
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3
cho cdc truc toa do cung vdéi tiéu dé _
: : : Title: DO THI LUC KEO TREN D&Y

d6 thi hién hanh. Thi du vé6i d6 thi

X Y
luc kéo soi day khi quay tron qué Label: [ SOBUOCTINH [LucTREN 501 DAY
N N N ~ A s Limits: [~ Manual ID 400 [~ Manual |2D 160
cau. Thay vi dung cic thudc tinh "
Tick Step: [~ Manual 100 [~ Manual I 20
A Y 2 2,° A 1A 7z
lénh dé gan chung véi so liéu, ta c6 Scale: Linsar # Nomal & Linear % Homl
) . " Log {~ Reverse " Log " Reverse
thé dung khung thoai Axes
Grid: [V On ¥ On
Properties dé gan thuoc tinh. Cic
p g ‘ oK I Cancel | Help | Apply |

buéc nhu sau:

Sau khi vé& d6 thi , kich chon Tool / Axes Properties. Man hinh xuat hién khung

thoai Axes Properties.

Trong khung thoai Axes Properties c6 thé: dat tiéu dé cho do thi ( Title), gn nhan

cho truc x va truc y N —
: : ST
( Label) glé‘l han df) 16,11 € File Edit Toolz “Window Help
b . .
IDzd&E|(vaAa Al @20
CflC truc 1 DO THI LUC KEO TREN DAY
: 160 T T ™ T T
( Limits), ty 1&¢ xich céc P A LI L e D
truc..... . cho do thl Z12p------ R . P (S —_—
= : : .
Kich Apply va kich OK. R S it ¥ it S oo
= .
B e - mmdo oo R -
= . . .
O i i i
T = 1 ) e A Al Al I oo it
ADf - Mmoo T Fomes ERREEEEE
- : : . : :
o B0 120 180 240 300 360
S0 BUQC TIMH ¢ 360 daol
Line Propel‘ties: Gan thu@c tinh nhu cac dlém DO THI LUC KEOQ TREM DAY
&

dinh di liéu, tao nét do6 thi day hay mong cling

nhu mau sac cho dudng d6 thi hién hanh. Cic

budc thuc hién nhu sau:

Kich Enable Plot Editing va kich chon
dudng d6 thi. Nhimg diém dinh di licu
trén duong do thi sé duge danh dau bang

nhitng hinh vuong nho.
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e Kich Tool / Line Properties. Man hinh hién khung thoai line properties.

e Chon do ddy mong cta dudong do thi

. . . - ~ N ~ 1 n Font: Font style:
Line Width; kich c¢& dau dinh dit li¢u [Fequar
R s o [EnH -
trén d6 thi Marker Size; Kiéu dang do6 %ZmIZEEZH Bold
Mndiial Bold [talic
. . A <z i ndial Narrow
thi Line Style; mau sac Color ...... oo ynralNaron
e Kich Apply va kich OK. [ Samee
Text Properties: Thay déi cac thuoc tinh cho
cac ky tu trong do thi. Cdc budc thuc hién nhu = g

sau:

e MO0 do thi muon thay déi thudc tinh ky tu.

e Kich menu Tool / Axes Properties. Xo4 c4c ky tu can thay déi truc d6. Nhap lai

cac ky tu theo cach go tiéng viét, dung quan tam dén cac ky tu hién ra c6 ding

khong. Kich Apply va kich OK.

e Kich biéu tuong Enable Plot Editing, chon chudi ky tu muén thay déi thuoc tinh.

e Kich menu Tool / Text

Fil= Edit Tools “Window Help

N [=1

Properties. Man hinh xudt hién |[p s @Ea|((x A 2, | 2 2 =
£0 THI BIEU DIEN LUU

khung thoai Edit Font 180 : : " : :
. 140 ' ' : 22,
Properties.
Q 120
e Trong khung thoai, chon loai font % i
~ . . L z _d
cht Vn Time; kich chon cic g &ofy
thuoc tinh cho font chit = &9
N . 40
( kich thudc, kiéu dang). , ,
2DD B0 120 180 240 300 360
e Kich Ok. S5 BLESC TINH (360 £

Unlock Axes Position: Chinh lai ty ¢ truc toa do hoic di chuyén dé thi dén vi tri khac

trong khung cira s6 d6 hoa. -
:

File Edit Toolz “Window Help

B ] 4

e Kich chon bi€u tugng Enable

Plot Editing.

Ded&E hA 2/ @20

£0 THL BIEUDIENLUU

e Chon truc toa do x (y) néu la do6 thi e

2D hoac truc z néu do thi 1a 3D.

LUC TREN SOl DAY

Trar o

M M n M
0 BD 120 180 240
S5 BUSC TINH (360 £X5)

300 360




Tungvn40@yahoo.com CM Soft 70 NCT F2 Q10

e Kich menu Tool / Unloock Position.

e Muon chinh ty 1¢ cho truc nao, kich chuot vao diém chinh trong bén géc cuia do
thi va kéo vao trong hay ra ngoai theo huéng tam. Néu muén di chuyén dé thi dén
vi tri khéc, kich chuot vao diém chinh nidm trén mot canh va kéo dén vi tri khéc.

e Sau khi thuc hién xong, kich lai menu Tool. Lan nay 1énh Unlock...... déi thanh
Lock Position. Kich Lock Position dé kho4 lai.

Show Legend: Cho hién hoac giau bang phan loai s6 liéu ctia d6 thi trén man hinh

e Mo do thi muon hién bing pEEAT————— =il
| Fle Edt Took Window Help I

phan loai dit liéu trén man | csE&(xA A, 220 I

. [ :
hinh. i

Wl datal
I data?

e Sau khi d6 thi hién trong ] dats3
o 0% =

datab
data?
datald
datad
datall

khung man hinh d6 hoa, kich

Tool / Show Legend. Ngay
canh do thi s& xudt hién khung
phan loai s6 lieu cua do thi |
cing v6i moi loai mang mot

mau khéc nhau. )

e Dé giau phan loai dit liéu do thi, kich Tool / Hide legend
Add: Hién bon thanh cong cu hoé trg cho viéc thém cédc thudc tinh vao do thi:

e Axes: V@ truc toa do moi trong khung man hinh d6 hoa.
» Kich File/ New / Figure.
» Kich Tool / Add / Axes. Con tr6 mouse déi thanh hinh chit thap.
» Kich chon vi tri dau tién, kich va kéo mouse. Tha mouse sau khi c6 kich

thudc cta cac truc toa do da dinh.
e Line: Thém duong ké vao do thi. Cac budc thuc hién nhu sau:

> MO0 do thi muon thém dudng ké.

Trang 10



Tungvn40@yahoo.com

CM Soft 70 NCT F2 Q10

> Kich Tool /Add /Line hodc kich biéu tugng Add Line”  Trén thanh

>

e Arrow:

cong cu.

Kich chon diém diu
tién, kéo mouse dén
vi tri thd hai. Kich
lai mouse dé dinh
Vi.

Dé gin thuoc tinh
cho duong ké, kich
biéu tugng Enable
Plot Editing trén

losada xa /@0

1

0.8

06

0.4

02F

BOMON TUDONG HOA

N

0.2

0.4

0.6 0.8 1

thanh cong cu va kich dip vao duong v€ d6. Man hinh hién khung thoai

Edit line Propertise.

Khai bao tham s6 cho ting loai thudc tinh ( giong nhu trong Line

Properties).
Kich Apply va OK.

Thém cdc mii tén vao dudng do thi tai nhitng vi tri bat ky.

» Mo do thi can thém mii tén.

> Kich Tool / Add / Arrow, hoic kich biéu tuong F trén thanh cong

cu.

» Kich chon vi tri dé thém miii tén, kéo mouse dé 14y do dai cho miii

tén.

> (6 thé di chuyén miii tén dén vi tri bat ky bing cdch kich mouse vao

miii tén roi kéo dén vi tri da dinh vi.

e Text: Thém cac ky tu vao do thi. Cac bude thuc hién nhu sau:

» Mo do thi can thém ky tu.
> Kich Tool / Add / Text hoic kich biéu tugng | £  trén thanh cong

cu.

» Kich chon vi tri can thém ky tu, nhap ky tu tir ban phim.

> Kich vao|[x  r6ikich diip vao chudi ky tu dé thay doi font chit va

thudc tinh cho phu hop.
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> DE di chuyén, kich vao chubi ky tu réi kéo.
> DE sira doi noi dung kich dip vao chuéi ky tu rdi thuc hién nhu trong

word.

Zoom In: Phéng to do thi dé quan sét ting chi tiét.
» Kich vao Zoom In hoic kich vao biéu tugng E Trén thanh cong

cu.

Zoom out: Thu nho do thi theo yéu cau.
» Kich vao Zoom out hoic kich vao biéu tuong E Trén thanh

cong cu.

Rotate 3D: Xoay doi tuong 2D thanh 3D

6 th i thidrc0a bl e
i dond Bnday ko [ i

400
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5.3 THUC HANH VE CAC LOAI PO THI 2-D
5.3.1 Do thi tuyén tinh:

Do thi tuyén tinh 1a loai d6 thi 2-D dung cac
doan thang néi c4c diém dit liéu lai vé6i nhau dé tao
thanh mot biéu do lién tuc.

e lénh vé Plot:
>> Plot ( tén bién , tén ham)

VD 1: v€ ham y = sin (x)
>x=0:0.1:10;

% Tao vecter x tir 0 — 10 v6i bude 0.1.
>>y = sin(x);% Nhap ham.

>> plot (x,y) % V& ham y theo bién x.
>>grid on % Tao chia 6 cho do thi.
VD 2: v&€ d6 thi y = ax+ bx véi a = sin, b = cos
x bién thién tir 0 dé€n 2*pi.

>> x = 0: pi/100: 2*pi;

>> y= sin(x)+cos(x);

>> plot(x,y)

>>grid on

VD 3: Tao bién tir ham linspace :

Tén bién = linspace ( Piém dau, diém cuéi, s6 diém
can vé)

% v€& ham y = e™.sin (x) v6i x chay tit 0 — 50 véi s6
diém can vé 50 diém.

>> x=linspace(0,10,50);

>> y=exp(-X).*sin(x);

>> plot(x,y)

5.3.2 Do thi dang danh dau:

Trang 13
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D6 thi dang ddnh dau 12 loai dé thi chi dung cdc diém nhu vong tron, hinh thoi .... Thay vi diing cdc doan thing n6i lai véi
nhau.VD 4:

>>a=[885586577.885775597.59.2];

>>plot (a,*");

>>grid on

5.3.3 Vé nhiéu duong biéu dién trén ciing mot dé thi:

Cung mot ban do thi ta c6 thé vé ‘nhiéu do thi v6i céac dir liéu khdc nhau va loai dudng minh hoa. Theo mac dinh Matlab s&
tu dong gan loai mau séc cho timg dit liéu dé phan biét. Cong thic tdng quét khi v& nhiéu do thi trén cing mot hé toa do:

Plot ( tén bién 1, tén ham1, tén bién 2, tén ham 2....)
VD 5:
>>x=0:0.1:10; 05t

>> yl=sin(x);

>> y2=sin(x).*3./M(-X);

>> plot(x,y1,x,y2) asf

5.3.4 Chu thich va kiém soat do thi: ’ : ! ° ° b

e title (‘ Tén tiéu dé do thi ‘)

e xlabel (‘ Tén truc x’)

e ylabel (‘ Tén truc y’)

e text (x,y, ‘chudi ky tu’) dua mot chudi ky tu vao diém c6 toa do x,y trén do thi.

e gtext(‘chudi ky tu’) dwa mot chudi ky tu duoc xac dinh bdi ddu + hay con trd chuot.

e legend(‘chudi 1’,’chudi 2'...) dua ra man hinh d6 hoa mot khung chi thich bao gom
céc chudi. Vi tri ctia khung c6 thé duoc di chuyén bdi chuot.

e legend off: loai bo chitc niang legend khoi man hinh do hoa.

e Grid on: bat ch€ d6 luéi trong man hinh do hoa.

e Grid off: tat ch€ do ludi trong man hinh d6 hoa.

e Hold on: giit lai cdc d6 thi da vé& ( dung dé v& nhiéu d6 thi trén mot hé truc toa do)

e Hold off: ngugc lai v6i hod on

Trong Matlab ta c6 thé chon dudng v& va mau theo 1 trong cac kiéu sau:

Ky hiéu Mau Ky hiéu Kiéu
vang : Cham diém
do tuoi 0 Vong tron
xanh X Dau x

Trang 14
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o]

~ £ o 0

do

xanh 14 cay
xanh tham
trang

den

Dau cong
Dau sao
Nét lién
Gach cham

Gach gach

Khi d6 ta dung lénh: plot(tén bién, tén ham,’ky hiéu mau ky hiéu kiéu duong’)

VD 6: vé&€ ham Cos(x), cos (2x)
>> x=linspace(0,10,50);

>> y=cos(X);y1 = cos(2*x);

% V& y biang ddu x mau den, y1 bang ddu * mau xanh thAm

>> plot(x,y, xk’,x,y1,’*b’);

% Tén do6 thi

>> title(' Do thi ham cosx & ham cos2x")
>> xlabel(' Truc Hoanh")

>> ylabel(' Truc Tung')

>> grid on

File Edit Tools

‘window Help

Truc Tung

1

IDsaa|(har/s2pn

Do thi ham cosx & ham cos2x

LT . I
» | -* P [ ""! I *
P ! L +

: : A
0_5_____!___J__?____.*J______!___L _____ g--Lt--------
. Y ! +
! ! Doe T #
v 0 .
oSS TR A A S SO
! ! + 1+
x'¥ X I
: * . :"
o D S T o N SR
| + ¥
'.h' h-t- Lo
* (- » * !
P . * 3
-1 tg.: o™ _r" ey '!-!!
] 2 4 =] g 10

Truc Hoanh

Gan gia tri thanh do: Ngoai gia tri thanh do theo mic dinh clia chuong trinh, c6 thé tu

chia thang do theo dit liéu riéng.
VD 7:

>>x=-pi:.l:pi

>>y = sin(x);

>> plot(x,y)

>> set(gca, Xtick’,-pi : pi/2 : pi)

Trang 15
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>> set(gca, Xticklabel',{ '-pi',- pi/2',0', pi/2','pi' })

5.3.5 Do thi hinh thanh:
Loai d6 thi ndy thudng dung dé minh hoa cac s6 liéu theo dang thanh, c6 thé theo

truc x hodc truc y. VD8 : V& biéu d6 khéi lugng nhap hang trong 12 thang.
>>x =[230 255 270 210 170 240 265 280 240 300 320 345];
>> bar (x)
>> xlabel("'Thang’)
>> ylabel(‘Doanh thu’)
>>set(gca, Xticklabel',...

{ "Th1','Th2','Th3",' Th4", ' Th5', Th6','Th7','Th8',' Th9',' Th10','Th11','Th12’ })

Doanh thu

Th1 Th2 Th3 Th4 Th5 Th6 Th7 Th8 Th9 Th10 Th11 Th12

Thang
5.3.6 Do thi toa do cuc:
Thuong duoc d4p dung trong
linh vuc thién van nhu huéng gid, 0

huéng di chuyén ctia con bdo...VD
9: 150
>>th =1[0:.1:10];
>>rl =th;

>> 12 = 5*cos(th)+ 5;

e

//.o. 7

e0®’
P
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@
o
sep
|
|
|
1
1
-
I
-
|
1
1
1

A Y4
/
./ Ces



Tungvn40@yahoo.com CM Soft 70 NCT F2 Q10

>> % mau den, dudng cham.
>> h1 = polar(th,rl,'k.");

>> set(h1,'Markersize',15)
>> hold on

>> h2 = polar(th,r2,'’k"); % mau den, lién.

5.3.7 Do thi hinh Pie:

La loai dé thi ty l& bach
phan cla timg loai dit lieu dé minh
hoa. Theo mac dinh Matlab s& to
mau khac nhau cho timg thanh phan
dit lieu.VD 10
>>x =[3022 15 8 25];
>>explot=[01000];

>> pie(x,explot)

8%

>> colormap jet

5.3.8 Hién nhiéu do thi

trong mot man hinh:

Trong mot man hinh do thi, c6 thé
cho hién nhiéu d6 thi véi méi dé thi 12 mot

loai dit liéu khdc nhau.VD 11: 4l
>>a=[3.24.156];

= . 3 1 1 1 1 1
>>b=[2.543.549]; 1 15 2 25 3 35

>> subplot(2,1,1);plot(a)

% tao truc tao do

>> subplot(2,1,2);plot(b) 4.5¢

3.5

25 1 1 1 1 1
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% tao truc tao do

5.3.9 Lénh staris:
Dé vé d6 thi bac thang.
VD 12:

>>x = 0: .25: 10;

>>stairs (x,sin(x))

CM Soft 70 NCT F2 Q10

5.4 THUC HANH VE CAC LOAI PO THI 3- D

5.4.1 Lénh xac dinh vung vé:

>>a = linspace(1,5,50);

>>b = linspace(1,10,100);

>>[ x,y] = meshgrid(a,b);

>> 7 = sin(x)+cos(y);

5.3.2 Lénh vé : plot3(x,y,z) :

Tao cac doi tuong tuyén tinh
trong moi truong 3-D. VD 8:
>> a =linspace(0,10,100);

>> b=linspace(0,6,100);
>>[x,y]=meshgrid(a,b);
>>7=sin(x)+cos(y);

>> plot3(X,y,z)

Trang 18
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Nguoi ta dung lénh
mesh(z): dé hinh vé cé ludi.
vd

>>a=linspace(0,10,100);

>> b=linspace(0,6,100);

>> [x,y]=meshgrid(a,b);

>> z=sin(x).*cos(y);

>> mesh(z)

Trang 19
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Chuong 6
Mo hinh hod, Mo phong hé thong dong st dung Simulink

Muc luc chuong :

1. Khai niém vé simulink
2. Phuong phap xay dung mo hinh
3. iing dung simulink mo6 phong cac bai toan ky thuat
6.1 Khai niém vé simulink
What Is Simulink?
Simulink 12 mét phan mém géi gon duoc sit dung dé xay dung mé hinh va mé
phong , tinh toan phan tich hé thong dong .Simulink cho phép mo ta hé thong tuyén
tinh, hé phi tuyén , cac mé hinh trong thoi gian lién tuc hoac gian doan(lay mau )
hay két hop ca hai. P6i véi mo hinh , Simulink cung cAp mot giao dién do hoa (GUI)
cho viéc xay dung mo hinh nhu la cac khoi (block diagrams), nguoi sit dung chi can
kich chuot va drag( chon khoi roi giir nguyén chuot trai réi ré chuot dén vi tri dat
cac khoi). Véi giao dién giao tiép nhu vay, ban ¢6 thé vé Mé hinh nhu 12 mo hinh
ban vé trén ''giay"

Thu vién simulink bao gdom cdc khoi thir vién sinks, sources(tao tin hiéu), linear. .
. .Va ban ciing c6 thé tu tao ra mot khoi block riéng cia minh (viét trong S-
function)
Xay dung mé hinh 'tir trén xuong 'hodc 'tir du6i lén trén ' dé xem k§ cac khdi trong
thu vién cac khoi source hoac sink linear . . . ban kich dip chuét vao cac khéi do.
Sau khi dinh nghia mo6 hinh ban ¢é thé moé phong mo hinh dé , sit dung scope dé
xem biéu dién mé hinh dé ,vi du nhu mot khoi phat hinh sin , dau ra cia khoi d6
dugc méic véi mot scope dé thé hién két qua cia khoi do
6.2 Thu vién simulink va moi truong lam viéc (noi xdy dung mo hinh)
Dé Bit dau vao viing lam viéc ctia simulink trong cira s6 command window ta gd lénh
>>simulink nhu sau:

Trang 1
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- B ey o1 =]
Eil= Edit »iew ‘web swindow Help

= | 5 B = o | o | - |Current Directory: | Siunatlakfl Zvevork =1 _|
e

= =1
N MATLAE =

To get started, select "MATLAE Help™ from t

=\ control Sysrtem Toolhox > smimulink
M Dara Accmaisition Toolbaox
S Dartabhase Toolbox
M Datareed Toolbeox

- . - P _Lf:J

- I > [ Launch Fad I Wvorkspace I

Cormmand History =< | I
simulink AI
HF—— lzZ:lo AN 10512502 ——3%

clc

=—— 12Z:2Z0 &AM 1012702 ——3

= =1

il I e

0

i
i A I » I Command History I urrent

Trén man hinh s& xuat hién thém mot clra sé méi , clta s6 nay chita toan bo dit liéu thu
vién ctia Simulink, né ¢6 thé di chuyén dugc bang chudt nhu sau:

[ =4 ibrary Browser M= E
File Edit Miew Help
[ = 44 Find ||

Continuous: simulink 3/Cantinuous
=Tl Simulirk: = f\_
----- # Continuous
..... # Discrete I \
..... # Functions & Tables .|F11' Discrete
..... ] Math = Cac khoi
..... # Morlinear y=fitu)|  Functions & Tables PN
""" #3 Signals & Systems g‘l:l vien
..... B Sinks t ; ath ua
..... # Sources —
- B COMA Reference Blocksst AR Hari
anlingar
Eg.--ﬂ Communications Blockzet N \
. N Contral System Toolbox nr|
o W D:SF' Blockset Ir Out]  Signals & Systems
- B Dials & Gauges Blocksst Yo
- | Fixed-Point Blockset —a4|  Sinks 5 thé ki
Ll E! Fuom=n | mmie Tamlkimg JT“\ Ban CO the kICh

dup chuot vao ting khéi dé xem cac khoi con ctiia né(hoic ban nhap don chuét vao

danh muc tuong tng v6i khoi tir simulink) vi du ban chon khoi source
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Ham
=Ll Simuiink a 4]
] Cont Pulze Generator con
----- ontinuous .,
—— cua
Ramp kh6l

R andarn Mumber

Repeating Sequence

- N COMA Reference Blockset
- W@ Communications Blockset
----- W Control System Toolbox
- N DSP Blockset

= - .

Signal Generatar

F %8 == [~ B

SineWave

Tao moi truong lam viéc

Tux clra s6 Library Browser (xem hinh trén) ta kich chuot vao file danh sdch cdc muc New

, Open , Preferences xuét hién .

Pé tao moi truong lam viéc (viing dé vé mé hinh) ta chon muc New roi chon Model

Ctr+N mét ctra so lam viéc xuat hién

E! 4@‘ ibrary Browser

File Edit Wiew Help

Model  Chrl+N

Open... Chrl+0 Library

eror
Preferences. .. T
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Clra s6 1am viéc nhu sau

& <= =
File Edit “iew Simulation Format Toolze Help
[ | = & &= | o = | S | = * | Fp = I MHoarmal LI
R eady 100 | | |odeds o

Dit lai tén cho mo hinh bang cach vao muc file -> Save as

6.3 Phuong phdp xdy dung mo hinh

Tat ca cac bude trén 1a chuin bi cho viéc xay dung mo hinh mo phong

Gia st ta muon xay dung mo hinh phan tich séng sin trén cira s6 1am viéc nhu sau:(xem

Eilé Edit “iew Simulation Format Tool: Help

Dl@n%léﬁélLﬁQlaﬁ—@lb -INDrmaI =1

[P —)

Sine Wave Scope

hinh vé duéi day)

Cdc buoc:
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Sau khi tao moéi truong lam viéc maoi (cac buGe gidi thiéu & trén) ti€p dén

]

untitled.mat

Tim khoi ham sin & trong khéi thu

Scope

Stop Simulation

ToFile

f&j} ;;1

Sine WMiave Scope

v

Dung chuot
Kéo sang
viing cira so
vién nao( bang céch chon

ting khai bang chuot tir cac muc dudi Simulink) & vi du nay ham tao sin & trong khoi

Source (xem hinh trén), ding chuot chon vao khoi SineWave gitt nguyén chuot roi kéo

sang viing clra s6 1am viéc , trén cta s6 1am viéc xuat hién khéi ham SineWave, tuong tu

ta lam nhu vay véi Scope trong khoi Sink viéc n6éi cac khau véi nhau ¢é cac miii tén

dung chuot noi cac mii tén do lai.

Dat lai cdc thong sé cuia cdc ham bang cach kich doi 1én cac khoi(cédc khoi da & trong

viing clra s6 1am viéc). Dai véi khoi SinWave thi c6 cdc thong s6 c6 thé thay déi duoc 1a:

+ Chu ky( tan s6) Frequency(rad/s)

+ Bién d0 Amplitude
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Block Parameters: Sine Wave

+ Sample time (thoi gian 14y mau)

Khai Scope:

Trang 6
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<} ._ roperties [ _ =] |

General [ Data hist.:.r_l,ll Tip: try night clicking on axes

Az

MHumber of axes: I 1 [~ toating scope

Tirne range: I 10

Tick labels: Ibl:nttl:um axiz only j

Sampling
Decimation j |'|

] 4 | Eancell Help | Apply

Sau khi hoan tat dat lai cac thong s6 , dén cong viéc quan trong nhat la két qua mo phong

1. Trén thanh cong cu nhap chudt vao muc Simulation

Va chon Start

Ce Gz = B

File  Edit “iew | Simulation Format Tool:  Help

e EE « & | by = [Noma ~]
- | o
Simulation parameters... Chl+E
v MNormal
Accelerator
Esternal

[, L]
I
¥
Sine Wave Scope
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2 . Hoac nhép vao nit tamgiac nhu trén(tdc dung lénh giong nhu vao 1énh Start)

3.Mué6n Dung qua trinh dang mo phong ta kich vao nit vudng bén canh nit tam giac(nut

<) V=

nay chi xudt hién khi ta dang mo phong)

4.Dé xem két qua ctia khoi SineWave ta kich doi chudt vao Scope

Trang 8
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CHUONG 6
UNG DUNG TINH TOAN TRONG MATLAB

6.1 LENH SYM, SYMS:
Muc dich: Bién déi cdc s6, bién, d6i tuogng thanh Symbolics.
Vi du:

>> sym X y

>>x =sym(x’); y =sym(y’);

% x,y la cac bién symbolic.

>> syms X y real

>>x =sym('x’, ‘real’);y =sym(‘y’,’real’)

%X,y 1a bién kiéu thuc symbolics

syms x real y

x = sym(‘x’,’ real’);y = sym(‘y’)

% x 12 bién kiéu thuc, y 12 bién bat ky kiéu symbolic

syms x y unreal

% x, y khong phail 1a bién thuc

syms t

Q = sym(‘Q(V)");

% t bién symbolic va Q la ham symbolic.

6.2 NHAN 2 PA THUC: ( Diing lénh conv)
yl =ax"+a, x"'+..+a,
y2=bx"+b, X"'+..+b,
Buécl: Lap 2 ma tran hang tén y1, y2 c6 cic phan tir 1a cic hé so tir a, dén a, va
b, dén b, giam dan theo bac ctia phuong trinh ( Néu hé s6 nao khong c6 ghi 0 )
Budc 2: dung 1énh conv dé nhan 2 da thic.
>>y3= conv(yl,y2)
VD:yl =2x*+ 3x+1
y2 =3x% +4x
>>yl=[231]

Trang 1
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>>y2=[340]
>>y3 =conv(yl,y2)
>y3=6 1715 4 0
Chii y: ham conv chi thuc hién nhan 2 da thic. Mu6n nhan nhiéu da thic v6i nhau ta phai

thuc hién nhiéu 14n ham conv.

6.3 CAC TINH TOAN CHO PHUONG TRINH:
6.3.1 Giai phuong trinh bac cao: ( Lénh Roots)
y =ax'+a, xX"'+..+a,
Budcl: Lap 1 ma tran hang c6 cac phan tir 1a cac hé s6 tir a, dé€n a, giam dan theo
bac clia phuong trinh ( Néu hé s6 nao khong ¢6 ghi 0)
Budc 2: Dung 1énh Roots dé gidi ma tran vira tao duoc.
VD giai phuong trinh sau: y = x* -2x* + 5x* -1
>>y=[1 -2 0 5 0 -1]
y=
1 2 0 5 0 -1
>> kq=roots(y)
kq =
1.5862 + 1.1870i
1.5862 - 1.1870i
-1.1606
-0.4744
0.4627
6.3.2 Biét nghiém tim lai phuong trinh: ( 1énh poly )
LAy két qua cua vi du trén
>>A=[1-1 2;134;2-11];
>>poly(A)
ans =

1-58 14

6.3.3 Chuyén tir phuong trinh hé so sang phuong trinh c6 chita ca tham so: (

poly2sym)

Trang 2
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>> poly2sym([1 0 -2 -5])
ans =
xA3-2%x-5
>>y=[12301]
y=1 2 3 0 1
>> poly2sym(y)
ans = xMH2#¥xA343%xM2+1
6.3.4 Giai hé phuong trinh tuyén tinh:
Vd giai hé phuong trinh tuyén tinh sau:
2x+3y+z=7
3x+6y—4z=19

X+y+z=2

Thuc chat hé phuong trinh trén c6 thé dua vé phép toan ma tran sau:

2 3 1] |x |7
3.6 4|y =9
11 1]zl |2

Nhu vay viéc giai hé PT tuyén tinh thuc chat 1a thuc hién phép todn vé ma tran.

>>A=[231;:36-4;111]

A=
2 3 1
3 6 -4
1 1 1
>> B=[7;19;2]
B=
7
19
2
>> C=inv(A)
C=

-2.5000 0.5000 4.5000
1.7500 -0.2500 -2.7500
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0.7500 -0.2500 -0.7500

>>kq=C*B
kq =
1.0000
2.0000
-1.0000
VD2:
>>A=[1+1 21;3+i1 1]
A= 1.0000 + 1.0000i 0 + 2.00001
3.0000 + 1.0000i 1.0000
>> C=inv(A)
C=
0.0882 + 0.1471i 0.2941 - 0.1765i1
-0.1176 - 0.52941 -0.0588 + 0.2353i
>> B=[1; 2+i]
B=
1.0000
2.0000 + 1.0000i
>> KQ=C*B
KQ =
0.8529 + 0.0882i
-0.4706 - 0.1176i
VD3

>>syms al a2 bl b2 ¢l c2
>>A=[al a2;bl b2]

A=
[al, a2]
[ bl, b2]
>> B=[c1;c2]
B=
[cl]
[ c2]

Trang 4
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>> C=inv(A)
C=
[ -b2/(-al*b2+bl1*a2), a2/(-al*b2+bl*a2)]
[ bl/(-al*b2+bl*a2), -al/(-al*b2+bl*a2)]
>>KQ=C*B
KQ=
[ -b2/(-al*b2+bl1*a2)*cl+a2/(-al*b2+bl*a2)*c2]
[ bl/(-al*b2+bl*a2)*cl-al/(-al*b2+bl1*a2)*c2]
6.3.5 Giai hé phuong trinh phi tuyén:( Lénh solve)
Vi du:
sin(x)+y”~2+log(z)=7
3*x+2Ny+27/3=4
X+y+z=2
>>[x,y,z]=solve('sin(x)+y 2+log(z)=7",'3*x+2"y+z"3=4','x+y+z=2")
X = -2.3495756224572032187410536400368
y= 2.6835269194785219427270239079010
zZ= 1.666048702978681276014029732135
Vi du:
M2 +x*y+y=3
xMN2-4*%x+3=0
>>[x,y] = solve('x"2 + x*y + y =3x"2-4*x +3 =0
X =
[ 1]
[ 3]
y=
[ 1]
[ -3/2]
6.3.6 Giai hé phuong trinh tham so:
>>[a,u] = solve('a*u”2 + v"2=0"'u - v=1")a,u’)
a=
-VA2/(VA2+2%v+1)

u=
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v+1
>>[a,v] = solve('a*u™2 + vA2''u - v=1""a,v')
a=  -(uN2-2%u+1)/uM2
v= u-l
6.3.7 Giai hé phuong trinh vi phan thuong: (1énh dsolve)
>>y = dsolve('(D2y) =1",'y(0) = 1")
y= 1/2¥t"2+C1*t+1

>>[x,y]=dsolve ('Dx = y', 'Dy = -x'")
x=cos(t)*Cl+sin(t)*C2
y = -sin(t)*Cl+cos(t)*C2

6.3.8 Giai hé phuong trinh vi phan theo ham ¢6 sian cua Matlab:
Vi du: Cho hé phuong trinh vi phan
.','-’11 = X¥g ¥q J’l(ﬂ) =0
¥ = —¥15; o0y =1
¥3=-081y,ys ¥,(0) =1

Chuong trinh mo ta phuong trinh vi phan dang M-file:
function dy = rigid(t,y)
dy = zeros(3,1);
dy(1) = y(2) * y(3);
dy(2) =-y(1) * y(3);
dy(3) =-0.51 * y(1) * y(2);
Thoi gian giai phuong trinh vi phan Tspan =[0 12], vector diéu kién dau [0 1 1]

>>options = odeset ('RelTol',le-4, 'AbsTol', [le-4 le-4 le-
51)s

>>[t,y] = ode45('rigid', [0 12],[0 1 1],options);

>>plot(t,y(:,1),"'=-", t,yv(:,2),"'"-.",t,yvy(:,3),".")
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6.4 LENH VA HAM TRONG SYMBOLIC MATLAB:

Symbolics Matlab 12 thu vién céc phép tinh todn kiéu ky tu dugc dua vao moi trudng
tinh
hoc cuia Matlab.

Ta can chi y rang, khi vi€t mot 1énh hay mot ham trong Matlab phai viét bang chir

thuong.

6.4.1 Tinh toan (Calculus):
¢ Tinh dao ham (diff):
> diff(S): Pao ham biéu thic symbolic S véi bién clia dao ham tu do.
> diff(S,’v’) hay diff(S,sym(‘v’)): Pao ham biéu thiic symbolic S vé6i bién 14y
dao ham la bién symbolic v.
» diff(S,n) : Dao ham cap n biéu thic S, n 12 s6 nguyén duong.
Vi du:
>>syms Xt
>>y = sin(x\2);
>>7 = diff(y);
z= 2*cos(x"2)*x
pretty(z)% hién thi dang quen thudc

2.cos’X.X

Trang 7
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>>y = diff(t6,6) % dao ham bac 6 clia ham t°.
Y= 720

Vi du:
>>syms u v
>>y = uN2¥v - uFvA3;
>> y2u = diff(y,u,2) %dao ham cap 2 theo u
>> y3u = diff(y,v,3) %dao ham cap 3 theo v
y2u= 2%y
y3u = -6*u

e Tinh tich phan( int):
> int(S): Tich phan khong xdc dinh clia bién thitc symbolic S vé6i bién tu do
mac dinh. Muo6n biét bién mac dinh ta dung Iénh findsym.
» int(S,v): Tich phan khong xdc dinh ctia biéu thic symbolic S véi bién tich
phan v.
> int(S,a,b): Tich phan khong xac dinh ctia biéu thic symbolic S vé6i bién tu
do va can 14y tich phan tu [a,b].
> int(S,v,a,b): Tich phan khong x4c dinh clia biéu thitc symbolic S vé6i bién
tich phan v va can 14y tich phan tur [a,b].
Vidu:
>>syms X t z alpha
>>int(-2*x/(1+xA2)A2)
ans = 1/(1+x/2)
>>int(x/(1+z72),z)
ans = x*atan(z)
>>int(x*log(1+x),0,1)
ans = 1/4
>>int(-2*x/(1+x/2)N2)
ans = 1/(1+x/2)
>> int([exp(t),exp(alpha*t)])
ans = [ exp(t), 1/alpha*exp(alpha*t)]

Vidy: Tinh tich phan = [ e dx

—00

Trang 8
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>>Syms x s real
>>f = exp(-(s*x)"2);
>>[ = int(f,x,-inf,inf)% inf 1a vo cung 16n
I=
Signum(s)/s*pi(1/2)
Ham signum chinh 1a ham sign (ham dau), nghia la sign(s) cho ta:
sign(s) = 1 khi s>0; sign(s) = 0 khi s =0; sign(s) = -1 khi s<0;

e Tinh giéi han(limit):
> limit(F, x, a) : Tim gidi han ctia biéu thitc F khi x — a.
> limit(F, a) : Tim gidi han ctia biéu thic F véi bién doc lap.
> limit(F) : Tim gi6i han cta biéu thic F khi a = 0.
> limit(F, x, a, ‘right’) hoac Lim it(F, x, a, ‘left’) : Tim giéi han phai hoac
bén trai
Vi du:
>>syms X ath
>>limit(sin(x)/x)
ans =1
>>limit(1/x,x,0, right’)
ans = inf
>>limit(1/x,x,0,’left’)
ans = -inf
>>limit((sin(x+h)-sin(x))/h,h,0)
ans = cos(x)
>>v = [(1+a/x)"x,exp(-x)];
>>limit(v,x,inf, left’)
ans = [exp(a),0]
e Tinh tong cua day so6 1a cac bién symbolic(symsum):
> symsum(S): Téng clia biéu thic symbolic theo bién symbolic k , k duoc
xdc dinh bang 1énh findsym tir 0 >k -1.
> symsum(S,v): Téng clia biéu thitic symbolic S theo bién symbolic v,v duoc

xdc dinh tt 0 >k - 1.

Trang 9
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> symsum(S,a,b), symsum(S,v,a,b): Téng clia bi€u thic symbolic S theo
symbolic v, v dugc xdc dinh tr v=s dén v=>.
Vi du:
>>syms k n x
>>symsum(k/2)
ans = 1/3*k/"3-1/2*%k"2+1/6%k
>>symsum (k)
ans = 1/2*¥k"2-1/2%k
>>symsum (sin (k*pi) /k,0,n)
ans = -1/2%sin(k*(n+1))/k+1/2*sin(k)/k/(cos(k)-1)*cos(k*(n+1))-
1/2*sin(k)/k/(cos(k)-1)
>>symsum (k*~2,0,10)
ans = 385
>>gsymsum (x"k/sym(‘k!’), k, 0,inf)
ans = exp(x)
Vi du: Cho téng ctia 2 day

1

1
Sl=1+ 2—2+3—2+....

S2=1+x+x"+.....
>>syms X k
>>s1 = symsum(1/k”2,1,inf) %inf 1a v cung.
sl = 1/6%pir2
>>s2 = symsum(x”k,k,0,inf)
¢ Tim ham ngugc (finverse):
» finverse(f): Tim ham nguoc cua f. f 1a ham symbolic v6i mdt bién x
» finverse(f,u): Tim ham nguoc cua f. f 1a ham symbolic v6i mot bién
u.
Vi du:
>>syms u v X
>>finverse (1/tan (x))
ans = atan(1/x)
>>finverse (exp (u-2*v),u)

ans = 2*v+log(u)

Trang 10
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2= -1/(x-1)

e Khai trién taylor(taylor):

» taylor(f)

> taylor(f,n,v): Cho ta xap xi da thiic theo Maclaurin bac (n-1) ctia biéu thitc, ham
khai trién symbolic f va v 12 bién doc lap trong biéu thifc. v ¢6 thé 12 mot xau
(string) hay 1a bi€n symbolic.

> taylor(f,n,v,a): Khai trién Taylor clia biéu thiic hay ham symbolic f quanh diém a.
D6i s6 6 thé 1a gid tri s6, mot ham symbolic hay mot xau...... Néu khong cho
gia tri n thi mac nhién trong Matlab n = 6.

xsin(x)

Vi du: Khai trién Taylor clia ham f = e quanh diém x,= 2 (Néu x, = 0 ta c6 khai trién
Maclaurin).

>>syms X

>> f = exp(x*sin(x));

>>t = taylor(f,4,2)% khai trién 4 s6 hang ddu tién khdc o va xung quanh diém x, = 2
Két qua:

exp(2*sin(2))+exp(2*sin(2))*(2*cos(2)+sin(2))*(x-2)+exp(2*sin(2))*(-
sin(2)+cos(2)+2*cos(2)M2+2*cos(2)*sin(2)+1/2*sin(2)2)*(x-2) 2+exp(2*sin(2) ) *(-
1/3*cos(2)-1/2*sin(2)-cos(2)*sin(2)+2*cos(2)2-
sin(2)A2+4/3*cos(2)A3+2*cos(2)A2*sin(2)+cos(2)*sin(2)A2+1/6*sin(2)"3)*(x-2)"3

Bay gid ta ¢6 thé v& ham da cho va ham di khai trién bing chudi Taylor quanh diém

Xy = 2 va cho nhan xét.

>>Syms X

>> f = exp(x*sin(x));

>>t = taylor(f,10,2);

>>xd= 1:0.05:3;

>>yd = subs(f,x,xd); % thay thé€ bién x bang xd

>>ezplot(t,[1,3])% v€& ham symbolic

>> hold on

>>plot(xd,yd,'r-")
6.4.2 Cac ham lam don gian hoa cac biéu thic:

e Gom so hang, bién(collect):
» collect(S): S Ia da thitc, gom céc s6 hang chira bién x

» collect(S,v): S la da thitc, gom céc s6 hang chita bién v

Trang 11
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Vi du:
>>syms X Y;
>>R1 = collect((exp(x)+X)*(x+2))
>>R2 = collect((x+y)*(x"2+y~2+1), y)
>>R3 = collect([(x+1)*(y+1),x+y])
Két qua:

R1 = x"2+(exp(x)+2)*x+2*exp(X)
R2 = yA3+x*yM2+(X"2+1)*y+x*(xA2+1)
R3 = [(y+1)*x+y+1, x+y]

Khai trién biéu thirc(expand):

» expand: Khai trién biéu thic symbolic S.

Vi du:

>>symsxyabct
>>expand ((x-2) * (x-4))

ans = x*2-6%x+8
>>expand (cos (x+y) )
ans = cos(x)*cos(y)-sin(x)*sin(y)
>>expand (exp ( (a+b) *2))
ans = exp(a’2)*exp(a*b)2*exp(b/2)
>>expand (log (a*b/sqgrt(c)))
ans = log(a)+log(b)-1/2*log(c)
>>expand([sin(2*t), cos(2*t)])
ans = [2*sin(t)*cos(t), 2*cos(t)2-1]

Phan tich biéu thic thanh thira sé(factor):

CM Soft 70 NCT F2 Q10

> Factor(X): Phan tich biéu thifc mang symbolic X thanh thira s6.

Vi du:

>>symsxyab
>>factor (x"3-y"3)

(X-y)*(x"2+x*y+y”2)

>>factor ([a”2-b"2, a”3+b"3])

[ (a-b) * (a+b), (a+b)*(a"2-a*b+b"2) ]
>>factor (sym('12345678901234567890"))

Trang 12
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(2)*(3)72*(5) *(101) *(3803) *(3607) *(27961) * (3541)
e Phan tich da thirc ra dang thira s6(horner):
» R =horner(p):
Vi du:
>>syms X y
>>horner (x"3-6%x"2+11%x-6)
ans = -6+(11+(-6+x)*x)*x
>>horner ([x"2+x;y"3-2*y])
ans =[ (1+x)*x]
[(-2+y"2)*y]
e LAy tir s6 va mau so(numden):
» [n.d] = numden(A): 18y ra tir s6 ctia A 1a n, mau s6 cua A lad
Vi du:
>>syms xyab
>>A= (4-x)/5;
>>[n,d] = numden(A)
n= 4-x
d= 5
>>[n,d] = numden(x/y + y/x)
n = x"2+y"2
d = y*x
>>A = [a, 1/b]
>>[n,d] = numden(A)
n=|a, 1]
d=[1,b]

e Tim dang toi gian ctia da thitc( simple, simplify):
» R = simplify(S)
» R =simple(S)
» [r, how] = simple(S)
Vi du:
>>symsxyabc

>>simplify(sin(x) "2 + cos(x)"2)
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ans =1
>>simplify (exp (c*log(sgrt (a+tb))))
ans = (a+b)(1/2%c)
>>S = [(xA2+5%x+6)/(x+2),5qrt(16)];
>>R = simplify(S)
R =[x+3,4]
6.4.3 Bién doi:
e Bién déi fourier:
» F = fourier(f): Bién ddi fourier ctia hAm vo hudng f v6i bién doc 1ap mic nhién f
va cho ta ham mac nhién qua phép bién déi nayla w.
» F =fourier(f,v): F 1a ham ctia bién v thay th€ bién mac nhién w.
» F = fourier(f,u,v): f 1a ham ctia u va F 1a ham ctia v ching thay thé& cdc bién mac
nhién x va w.
Vi du:
>>Syms X W U
>>f = exp(-x/2)
>>fourier(f)
ans = piM(1/2)*exp(-1/4*w"2)
>>g = exp(-abs(w))
>>fourier(g)
ans = 2/(1+t"2)
>>f= x*exp(-abs(x))
>>fourier(f,u)
ans = -4*i/(1+ur2)A2*u
>>syms X v u real
>>f= exp(-x"2*abs(v))*sin(v)/v
>>fourier(f,v,u)
ans = -atan((u-1)/x"2)+atan((u+1)/x2)
e Bién doi nguoc fourier:
> f=ifourier(F): Bién ddi nguoc clia ham muc tiéu vo huéng F véi bién doc lap
maic nhién w. phép bién déi nguoc nay 1a ham cua x.
» f = ifourier(F,u): f 1a ham cuabién u thay thé& bién mac nhién x.
» f=ifourier(F,v,u): F 1a ham cua v va f 1a ham cta u ching thay th€ cac bién mac

nhién w va x tuong Ung.
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Vidu:
>>syms a w x t v real
>>f = exp(-w*2/ (4*a”2))

>>F

ifourier (f);
>>F = simple (F)
F=a*exp (-x"2*a”2)/pi~(1/2)
>>g=exp (—abs (x))
>>ifourier (g)
ans =1/ (1+t"2) /pi
>>f=2%exp (-abs (w))-1
>>simplify (ifourier(f,t))
ans = (2-pi*Dirac (t)-pi*Dirac(t) *t"2)/ (pi+pi*t"2)
>>f=exp(-w/\2*abs(v))*sin(v)/v;
>>ifourier(f,v,t)
ans = 1/2* (atan((t+1l)/w"2) - atan((-1+t)/w"2))/pi
e Bién doi laplace:
» L =laplace(F): Bién ddi Laplace ctia ham F véi bién mac nhién doc lap t. n6 cho
ta moOt ham cuta s
» L =laplace(F,t): L 1a mot ham cua t thay thé bién mac nhién s.
» L =laplace(F,w,z): L 1a ham cua z va F 1a ham cua w, né thay thé€ cac bién
symbolic mac nhién s va t tuong ing.
Vidu:
>>symstvxa
>>f = t"4
>>laplace (f)
ans =24/s"5
>>g=1/sqrt (s)
>>laplace (qg)
ans=1/s"(1/2) *pi~(1/2)
>>f=exp(-a*t)
>>laplace (£, x)

ans=1/(x + a)
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>>f=1- cos (t*v)
>>laplace (f, x)
ans =1/x-x/ (x"2+v"2)

e BilOn ®=2i laplace ng-ic

CM Soft 70 NCT F2 Q10

> F =ilaplace(L): Bién d6i Laplace nguoc ctia ham symbolic L véi bién mic nhién

doc 1ap s. N6 cho ta mot ham cta t.

» F=ilaplace(L,y): F 1a ham cila y thay thé bién mac nhién t.

» F=ilaplace(L,y,x): F la ham ctia x va L 1a ham cta y, né thay thé€ cic bién

symbolic mac nhién t va s.
VY dé
>>syms s a t
>>f=1/s"2
>>ilaplace (f)
ans = t
>>g=1/(t-a) "2
>>ilaplace (g)
ans = x*exp (a*x)
>>syms u a x
>>f=1/(u”~2-a"2)

>>ilaplace (f, x)

ans = 1/ (-a”2)"(1/2)*sin((-a”2)"(1/2) *x)

>>syms s V X
>>f=s5"3*v/ (s"2+v"2)
>>ilaplace (f, v, x)
ans = s"3*cos (s*x)
6.4.4 Ap déng ®3 ho':

e ezplot( vl ®-éng)

» ezplot(f): VI humf = f{x) v6i mién mac nhién -27 <x < 2T.

» ezplot(f,[min,max]) : V& ham f = f(x) trong mién gi4 tri [min,max] cua

bién.

» ezplot(x,y): V& duong cong ham s6 x = x(t); y = y(t) v6i bién mac nhién
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O<t<2r.

Vi du:
>>syms X
>>ezplot (erf (x))

>>grid

e ezplot3( vé duong trong 3
chiéu)
> ezplot3(x,y,z): V& cacham x = x(1), y = y(t), va z = z(t) v6i mién mac
dinhlat0 <7< 2T.
» ezplot3(x,y,z,[tmin,tmax]): V& cdc ham x = x(t), y = y(t), va z = z(t) trong
khoang gia tri tmin <t < tmax.

VY dé:

>>syms t; ezplot3(sin(t), cos(t), t,[0,6%pi])

x=sinft), y=cosif), z=1
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e Vidu : Cho ham f(x) = voi x € [a,b].

5+4cos(x)
» V@& d6 thi va cac dao ham bac 1, bac 2. mién xdc dinh mic nhién
trong symbolic Matlab la —27 <x <2r.

Hay vao clra s6 soan thao va trong clra s6 ndy ta viét chuong trinh nhu sau:

syms X e e e ey e
1 = 1/(5+4*cos (x)); 1 1
f2 = diff (f1l); SE
% dao ham bac 1 cua f1l. 04 L
£f3 = diff (£2); 0.2 1
;ug;ioia{?, };?i) 2 cua fi. G+ 0015 }{%3 sin(x +4a’ 5+4 cus(x):ﬁ cns(}{-f E 5
ezplot (f1)
subplot(2,2,2) 0
ezplot (f£2)
subplot (2,2, 3) !
ezplot (£3)
> Tim céc diém x 1am cho dao ham bac 3 ctia ham f(x) = -
' ' 5+ 4cos(x)

biang khong va vé do thi.

Hay vao clta s6 soan thao va trong clta s6 nay ta viét chuong trinh nhu sau:

syms X
f = 1/(5+4*cos (x
f3 = diff(f,3);
% dao ham bac 3 cua f.
pretty (£3);

sdua ve dang quyen toan hoc
f3 = simplify (£3);
pretty (£3);

z = solve (f3);

%Giai phuong trinh f£3
format;

));

Il
(@)

a1

slay 5 chu so so le
zr = double(z);
%chuyen ma tran,
ezplot (£3)

sve ham £3

hold on;

Trang 18
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%luu do thi da ve
plot(zr,0*zr, 'ro')

o

0

plot ([-2*pi,2*pi], [0,0], " 'g-.")

Trang 19
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26 HE THONG PIEU KHIEN
(SYSTEM CONTROL)

Hé thong diéu khién c6 thé duoc mo ta bang so d6 cdu tric sau:

Vao

—

Ham
Truyén
W(s)

Ra
—

Khi quan hé giita luong ra va lugng vao duoc mo ta boi ham truyén W(s)

W(s)=

bys" +bs" " +...+b,

VD cho hé théng diéu khién c¢6 ham truyén:

s+2

W(s)=

Mo phong hé thong bang ham quad do:

>>W=tf([1 21,[2 3 4]);
(Hoac >>tuso=[1 2];

>> mauso = [ 2 3
>> W=tf(tuso,mauso);
>> step(W)

4]

)

2s*+3s+4

) -Figule MNo. 1

Fil= Edit Tools

n n-1
a,s” +a,s +..ta,

=1
wrhirndow Help

SR

il

b B =] 3.2 4.5 5.4 =]

Time rsec.’

1. Moé phdng hé thong bang ham qud do xung:

>W=tf([1 2],[2 3 4]);
>> impulse(W)

- -Figule MHNo. 1

=1 =3

Fil= Edit Toolz indow Help

Amplitude

Impulse Response
From: LI

T Y1)
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2. Mo phong hé théng bang ddc tinh tdn sé bién pha:

>>W=tf([1 21,[2 3 4]);

. ' -Figure Ho. 1 ==l E3
>> nquISt(W) File Edit Toolsz “window Help
My quist Diagrams
From: L1
0.s
= _
E =
-0.s ! . .
-1 0.5 [u] 0.5 1
Real Axis
3. Mo phong hé thong bang cdc ddc tinh bién do tdn so' va pha tdn so:
>> W - tf ([1 2]’[2 3 4])’ File Edit Toolz indow Help

>> Bode(W)

Phaze (deq); Magnitude (1B

Ta Y1)

Bode Diagrams

From: L)

o
50
-100 L
107" 10°%
Freauency fradfsech

Chu y: khi hé thong gém nhiéu khau méac n6i tiép ta ¢ thé tinh ham truyén hé thong:

>> W = W AW, %W,

4. Mo phong hé thong cé phdn hoi.

I+

W, (s

W, (s

Wi(s

a. hé thong c6 phan héi duong: sau khi dd khai bdo xong cdc ham truyén W,, W,, W,.
Ham truyén cua hé théng dugc tinh nhu sau:

>> W = feedback (W *W, , W, , 1)

Trang 2
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('s6 1 nhdam chi phan héi duong )

b. hé thong c6 phan héi am: sau khi da khai bdo xong cdc ham truyén W,, W,, W,. Ham
truyén ctia hé thong dugc tinh nhu sau:

>> W = feedback ( W, *W, , W, )

5. Tim diém cuc cua hé thong khi biét ham truyén W.
diém cuc = pole(W)

>>W =tf ([1 21,2 3 41);
>> D = pole(W)
D=
- 0.7500 + 1.1990i1
- 0.7500 - 1.1990i

bys" +bs" " +...+b,

7. T ham truyén hé thong dang W(s) = —— —
as"+as" +..+a,

K(c, —s)(c, = 9)...
(d, —s)(d, —5s)...

déi sang dang zero - pole - gain. W (s) =

Tén = zpk (W)
>>W =tf ([1 21,12 3 4]);

>> R = zpk(W)
zero / pole / gain
0.5(s+2)

(s"2+1.5s+2)

9. Tim gid tri diém cuc va zero ciia hé thong dudi dang ham truyén va bo tri chiing trén
mdt phdng phiic.
Tim céc gid tri sau khi da c¢6 ham truyén W hé théng.

[ p z ] = pzmap (W) # Figure No._ 1 H=] &3

p= File Edit Tools Window Help
FPale-zero map

7 = 15 g : ; ;
VD .
SSW=tf([1 2102 3 4] 1'
>>[p z] = pzmap (W) . Gl
p= Z :
f=r] O ----- - - - - - - - - - - - - - - - - - -
E 1

-0.7500 + 1.19901
-0.7500 - 1.1990i

05 F

At

15 : ; : : :
Tranc = 15 0.5 0 0s 1

Feal Axis
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7 =
-2

Xem b tri trén mat phing phtc.
>S>W=tf([1 21,2 3 4]
>> pzmap (W)

10. Tim qiii dao nghiém s’ trén mdt phdng phiic.
>W=tf([1 2],[2 3 4]);

>>rlocus (W) # Figure No. 1 M= B
File Edit Toolz ‘wWindow Help

2

1581

1L
05t

R

g3 - - - - -

Irniag Axis

0.5+
-

1.5 ¢

o |
—
8]

9 L L L L
-5 -4 -3 -2 -1
Real Axis

Trang 4
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27 MO PHONG HE THONG DUNG SO PO KHOI
( SIMULINK)

Ngoai viec mo phong hé thong bang cau lénh trong MATLAB con cho phép
ta mo phong hé thong dudi dang so d6 khdi. Pa s6 cac hé thong sau khi da
mo ta todn hoc, thanh 1ap ham truyén thudng dua vé dang so d6 céu tric. Vi
vay mo phong hé thong bang SIMULINK gitp ta dé tudng tuong va quan
sat hé thong hon.
I. Cac buéc dé mo phong hé thong bang SIMULINK.
1. Budc I1: Goi phan ting dung SIMULINK.

Tur dau nhac 1énh cia MATLAB ta g dong 1énh SIMULINK

>> SIMULINK — Simulink Library Browser

E! Simulink Library Browser

D= == |
- Tgh| Sirnulink

.. k| Contral System Toolbox
El Fuzzy Logic Toolbox

- Wgh| MCD Elockset

- W] Stateflows

- Tgh| Simulink Extras

-

Thi= i= the "simulink?’ librars

2. Budc 2: md cira s6 1am viéc

Kich chuot vao biéu tuong create a new model trong cira s6 Simulink Library
Browser dé md& cira s6 méi (Clra s6 ma chiing ta s& xay dung mo hinh mo
phong né c6 tén la untitled )

E! Simulink Library Browszer [_ [=) =] ﬁuntltled !EE
, HD = A d Fle Edit “iew Simulation Fomat Tools
Kich e —
NgE& s 2R
. B Nl Confrol Spstem T oolbox H ‘ B | ‘ u |
Chth ﬂl Fuzzy Logic Toolbox & —r - l
R El MCD Elockset
vao §| Stateflow
2 - Wbl Sirnulink. Extras
bicu
This is the 'simulink3’ library
i o | | A

3. Budc 3: M& thu vién chinh SIMULINK béng céch kich chuot vao biéu
tuong
+ Simulink .

[ simulink Library Browser

E! Simulink Library Browser

D= = | a4

- Wh| Sirnulink

.. W] Contral Spstermn Toolbox
El Fuzzy Logic Toolbox

- W MCD Blockset

- W] Stateflows

- W] Sirnulink Extras

This is the "simulink?’ librArs

!

0)

D= == | a4 |

=1 N Sirnulink

G- £ Continuous

I2-| Discrete

#2-| Functions & Tables
Z2-| Math

F2-| Monlinear

- ¥ Signals & Systems
- 2| Sinks

- | Sources

- Yol Control Sustem T oolbox

| This i= the "simulink3/Continuous’ block
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Trong thu vién chinh nay bing cach twong tu ta c6 thé m& cdc thu vién con,
chon céc khoi can thi€t va ré chuot dua ching ra cira s6 1am viéc.

4. Buoc 4: n6i cac khoi theo so do céu truc.
Sau khi cdc khoi da dugc dua ra cilra s6 1am viéc ta dung chuodt dé noi céc
khoi theo ding so d6 cdu tric can mo phong.

5. Budc 5: MG céac khoi bang cach kich dip chuot vao khoi d6. Lic nay sé
xudt hién ctra s6 Block Parameters .... Tai day ta c6 thé thay déi dit liéu theo
mong mudn.

6. Budc 6: Thuc hién qua trinh mo phong bang cac cdch sau chon cdc cong
viéc sau trong ctra s6 lam viéc.

. . _’ B i
_ SlmU.l atIOI’l / Start. Simulation  Format  Tools
Stop ‘

Parameters... Chl+E

- Kich vao biéu tuong
Start / Pause Simulation.

File Edt “iew Simulaton Format Tools
Ded&| iz w
| Start/Pause Simulation

7. Budc 7: Ta c6 thé thay d6i thong s6 cua qud trinh mo phong

- Simulation / Parameters — Simulation Parameters...

—» | Simulation Format  Took # | Simulation Parameters: dcP12 M= B
Start Clrl+T
SHian Solver | Workspace /0 | Diagnosticsl

Parameters... Chri+E Simulation time

Start time: I 0.0 Stop time: I 5.0

Solver options
Type: I\-"ariable-step ;I IDdB45 [Dormand-Prince) LI

tlax step size: I auto Relative talerance: | 1e-3
Initial step zize: I auto Abszolute tolerance: I auto

Output options

IHefine autput LI Fiefine factar: I 1

] 4 | Cancell Help | Apply |
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Thay d6i thoi gian bat ddu tai 6 Start time
Thay déi thoi gian két thiic tai 6 Stop time

8. Budc 8: C6 thé ghi lai mo hinh mo6 phong vira tao duoc bing cdch chon
Save trong menu FILE hoic kich vao bi€u tugng dia mém trén thanh cong
cu clia clra s6 1am viéc.

VD s0 d6 va d6 thi mo phong cua hé thong diéu khién nhu hinh vé :

Elp1t- = B3

File Edit ‘“iew Simulation Fomat Tools

DsE&@| szl r =« | =

0.3 | ]
+ - - — -
J_ %‘ 4sZ+5z+1 Hzt+1

Transfer 1 Transfer 2 Foope

|[100% | [aded5 y

I1. Thu v
1. Continuous: Cdc khoi lién tuc
- Derivative: Khoi dao ham
- Integrator: Khoi tich phan

Trang 3
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- State - Space: Phuong trinh trang thai
- Transfer Fcn: Ham truyén tuyén tinh
- Transport Delay: Lam tré tin hiéu
- Zero - Pole: Ham truyén dang Zero-pole
2. Discrete: Cdc khoi gidn doan
3. Math : cac ham todan hoc
- Gain : Khoi khuyéch dai
- Sum: Khoi cdng tin hiéu.
4. Nonlinear : cdc khoi phi tuyén
5. Sinks: Khoi quan sdt: Thong thudng hay sir dung khoi Scope dé quan sat
qua trinh mo phong.
6. Sources: Khoi nguon
Constant: Khoi ham khong doi.
Step: Khoi ham budc nhay.
Sine Wave : Tao tin hiéu hinh Sin.
Signal Generator: M4y phat tin hiéu.

Serial Number:
11-10224-43044-38818-03811-61063-11324
11-30608-63868-33547-31267-29961-41669
11-57331-07688-52528-02324-05637

Trang 4
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CHUON@ 8
MO PHONG HE THONG PONG HOC
SU DUNG SIMULINK

Simulink 12 phdn mém mo phéng cédc hé théng dong hoc trong moi trudng
Matlab. Dic diém ctia Simulink 12 1ap trinh & dang so d6 cdu tric clia hé thong. Nghia 12 ,
dé mo phong mot hé thong dang dugec mo ta & dang phuong trinh vi phan, phuong trinh
trang thdi, hAm truyén dat hay so d6 cau triic thi ching ta cin chuyén sang chuong trinh
Simulink duéi dang cac khoi co ban khac nhau theo cau tric can khao sat. Véi cach lap
trinh nhur vay ngudi nghién cttu hé thong sé thay truc quan va dé hiéu.

Trong moi trudng Simulink c6 thé tan dung duoc cdc kha nang tinh toan, phan tich
dit liéu, d6 hoa cua Matlab va sur dung cdc kha nang cta toolbox khac nhu toolbox xir 1y
tin hiéu so, logic mo va diéu khién mo, nhan dang, diéu khién thich nghi, diéu khién t6i
uu ...v v.Viéc Simulink két hgp dugc vdi cdc toolbox da tao ra cong cu rat manh dé khao
sat dong hoc cac hé tuyén tinh va phi tuyén trong mot moi truong thong nhat.

8.1 Thu vién khéi chuin cua Simulink:
Moi truong lap trinh Simulink duoc tao nén tir cdc khéi chudn trong cdc thu vién
cta Simulink. C4c thu vién Simulink bao gém céc khai sau:

:-5‘@ nulink Library Browses i ] :-5‘@ nulink Library Browser i ]

D | oa
= Wl Simulink - -]
2 Comtwous ||| - @ Band-Limited White Noise
# Discrete 1 e & Chirp Signal
y Fumctions & Tables ||| ¢ - i Clock
B Math A i Constant
w2 Nonlvear || . & Digital Clock
#+ Signals & Spstems | . i Discrete Pulse Generator
B Simkse 0 From ‘Workzpace
N R < ouices JN | | I S - & From File
- W Communications Blockset =l - @ Pulse Generator
Thiz iz the "simulink2fSourzes” block R_T',ﬁ ----- 0 Ramp
w—u==lll 0 R andarn Mumber |
F:L.\H ----- O Repeating Sequence
----- & Signal Generator
----- 0 Sine Wave
X L U | I SR @ Step
Hinh 8.1: Cdu tric thu vién cua Simulink | = | 0 Urifor Bamdam Nurber
EJ---EJ Communications Blockset lI

8.1.1 Thu vién cac khoi Sources (Khoi phat tin hiéu):
Thu vién nay gom cdc khoi tao nguén tin hiéu khac nhau. Trong thu vién Sources
¢6 cac khoi nhu trong bang dudi day:

| Tén khoi | Chiic nang

Trang 1



Tungvn40@yahoo.com

CM Soft 70 NCT F2 Q10

Band-Limited White Noise

DPua nhiéu tring vao hé

Chirp- Signal

Tao séng sin tan so bat ky

Clock Cap thoi gian thuc
Constant Tao dai luong khong ddi, tin hiéu ddu vao khong déi
Digital Clock Cép thoi gian, v6i thoi gian 18y miu

Discrete Pulse Generator

Khoi phat tin hiéu dao dong roi rac

From Workspace

Doc dit liéu trong ving nhé dém

From file Doc dit liéu tit mot file
Pule Generator Tao céc xung v6i cac chu ky khic nhau
Ramp Phat tin hiéu dudng y= ax +b

Random Number

Tao céc s6 ngiu nhién phan bo chuin

Repeating Sequence

Tao tin hiéu tuy y 1ap lai theo chu ky

Signal Generator

Tao cdc dang tin hiéu khic nhau

Sine Wave

Tao tin hiéu hinh sin

Step

Tao tin hiéu dang ham bac thang don vi (ham budc nhay)

Uniform Random Number

Tao cdc s6 ngau nhién phan bé déu

8.1.2 Thu vién cac khoi Sinks.

O day gém céc khéi ding dé€ hién thi hoac ghi lai két qua mo phong & ddu ra mot
khoi trong hé thong duoc khao sat. Trong thu vién Sinks c6 cac khai sau:

Tén khoi Chiic nang
Display Hién thi tin hiéu du6i dang chit s6
Scope Khoi quan sat
Stop simulation Ngting qua trinh moé phdng khi luong vao khac khong
To File Ghi dit liéu vao File
To Workspace Ghi dit liéu vao vung lam viéc
XY graph Hién thi d6 thi XY cla tin hiéu trén cir s6 do thi MATLAB

8.1.3 Thu vién cac khoi Dicrete (tin hiéu roi rac hay tin hiéu so Z)
Thu vién nay c6 cac khoi co ban cua hé thong roi rac, cdac khdi tinh toan trong mién
thoi gian roi rac. Cu thé bao gém céc khoi nhu trong bang sau:

Tén khoi

Chiic nang

Discrete Transfer Ecn

Bi€u dién ham truyén trong hé roi rac

Discrete Zero- pole

Biéu dién ham truyén trong hé roi rac thong qua Pole va Zero

Discrete -Filter

Biéu dién cic bo loc HR va FIR

Discrete State- Space

Biéu dién hé thong trong khong gian trang thdi roi rac

Discrete- Time Integrator

Biéu dién tich phan tin hiéu roi rac theo thoi gian

Fist Order Hold Khau tao dang bac nhat
Unit Display Hién thi tin hiéu trong mot chu k¥ rdi rac
Zero order Hold Khau tao dang bac thang khong

8.1.4 Thu vién cac khoi Continuous.
Trong thu vién nay c6 cdc khoi clia hé thong lién tuc tuyén tinh, cdc khoi biéu dién
céc ham tuyén tinh chuén. Thu vién Linear gém céc khéi sau:

Trang 2
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Tén khoi Chiic nang
Derivative Tinh vi phan theo thoi gian cua lugng vao ( d/dt)
Integrator Tich phan tin hi¢u
Memory BoO nhé ghi lai dit liéu

State- Space

Bi€u dién hé thong trong khong gian trang thdi tuyén tinh

Transfer Fcn

Ham truyén dat tuyén tinh ctia cdc khau hoac hé thong

Transport Delay Giir cham lugng vao theo gia tri thoi gian cho trude.
Variable Transport Delay Gitt cham lugng vao véi khodng thoi gian bién déi
Zero- pole Ham truyén theo Pole(diém cuc) va Zero(diém khong)

8.1.5 Thu vién cac khoi Nonlinear (cac khau phi tuyén).
Thu vién Nonlinear c6 céc khéi biéu dién cdc ham phi tuyén dién hinh cdc khoi
trong hé thong phi tuyén. Cu thé bao gém cic khai sau:

Dead Zone Mo ta viing khong nhay (viing chét).

Quantizer Luong tir hod tin hiéu vao trong cic khoang xac dinh.
Rate Limiter Han ché pham vi thay déi cua tin hiéu

Relay Khéu role.

Saturation Khau bao hoa tin hiéu (khau han ché).

Switch Chuyén mach giita hai luong vao.

8.1.6 Thu vién khoi Signal & System:
Thu vién Signal & System c6 céac khoi biéu dién tin hiéu va hé thong. Cu thé bao

gbm céac khoi chinh nhu sau:

Tén khoi Chirc nang
Sub& Systems Xay dung hé thong con bén trong hé théng 16n
Inl Tao c6ng vao cho mot hé thong

Demux (phan kénh)

Téch tin hiéu vécto thanh céc tin hiéu vo huéng

Mux (Do6n kénh)

GOp cdc tin hiéu thanh mot vécto

Outl

Tao céng ra cho mot hé thong

8.1.7 Thu vién chita cac khoi toan hoc Math:
Thu vién Math c6 céc khoi biéu dién ham toén hoc. Cu thé bao gém cdc khoi chinh

nhu sau:
Tén khoi Chirc nang
Abs Biéu dién gid tri tuyét doi cta luong vio
Combuanatoril logic Biéu dién bang chan ly.
Dot product Nhan giit hai véctd
Product Thuc hién nhan cac luong vao
Gain Bo (khau) khuyéch dai
Matrix gain BKD c6 hé s6 khuyéch dai 1a mot Ma tran
Math function Cac ham toan hoc
MinMax Tin gid tri min, max

Trang 3
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Relational Toan tir quan hé
Sum Tinh t6ng cla cic lugng viao
Trigonometric Function Ham luong gidc

8.1.8 Thu vién chita cac khoi Function & Tables:

Tén khoi Chitc nang
Fen Ung dung biéu thifc toan nhit dinh cho luong vao.
Matlab Fen Ung dung ham Matlab cho lugng vio.
look- Up Table 2-D Bi€u dién tuyén tinh timg doan clia hai luong vao
S -Function Pua mot S-Function vao trong mot khéi

8.2 Thu vién cac khoi mo rong cua Simulink:

[™ Simulink Librar — o] x|

Additional Discrete: Khdi md rong khoi tin hiéu roi rac.

Additional linear: Khoi md& rong khai tin hiéu tuyén tinh JJ D& 4 | 4 |
Additional Sinks: Khai m& rong khéi quan sat. - N Stateflow -
Filp Flops: Khoi mé rong chita khoi Trigo. S8 ik Extras
Linearization: Khoi mé rong tuyén tinh hoa. ¥l 2] Additional Discrete
Transformations: Khoi mé rong cic khéi bién ddi toan hoc. - 2 Additional Linear

- 2 Additional Sinks

- 2 Flip Flops

y Linearization

- 2 Transformations

- W Systemn 1D Blocks -

This i= the "simulink_extras’
R o L, T library
Hinh 8.2: Cdu tric thu viénmo rong cua Simulink

8.3 Cic trinh don thong dung ctia Simulink (cira s6 1am viéc untitled):

Céc trinh don ctia Simulink ndm & phia trén ctra s6 lam viéc. Khi mot muc trong
trinh don ma theo sau c¢6 miii tén mau den tro6 sang phai thi s€ md ra trinh don con, con
khi phia sau la dau ba cham thi s€ m& ra mot hop thoai.

Nhitng muc ding riéng biét thi két qua s€ 1a mot tac vu truc

ti€p. Trong pham vi phdn nay chi gidi thiéu cdc trinh don | Fie Edt Miew Simulation

thong dung trong cita so untitled. Mew... »
Open... Ctrl+0
8.3.1 Trinh don File: Close il
> New: Save Chrl+5
Save s

Model Froperties

Trang 4 Frrint... Ctil+P
Frinter Setup...

Exzit MATLAE Crl+0
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thong méi

- New/ library: M& cira s6 dé tu xay dung mot thu vién riéng cho ngudi st dung.

> Open: HIén thi mot hop thoai vdi danh sach céc file da luu, ta tim file cAn m& r6i
kich vao niit Open dé m¢ file.
» Close: Dong clra s6 dang mo.
» Save: Ghi lai noi dung ctia mot file.
» Save as: Ghi lai noi dung ciia mot file mdéi.
» Model Properties: Cac thong s6 cua mo hinh.
> Print...: In mot so d6 khoi.
> Print Seup...: Hién thi danh sach lua chon mdy in va kich thioc gidy.....
» Exit Matlab: Thoat khoi Matlab. -
Edit Miew Simulation  Faormat
8.3.2 Trinh don Edit: Cant Unda Cirl+2
» Cut: Di chuyén céc d6i tugng tir ctra s6 1am viéc vao ving nhg Carit Fiedo (Ctrl+y
Clipboard. Cut Ctl+i
» Copy: Sao chép doi tuong vao ving nhé Clipboard. Copy Chl+C
» Paste: Dan noi dung tir Clipboard vao vi tri can chén dén. Paste Crl+y
» Clear: Xoa cac doi tuong da chon. Clear Delete
> Select All: Chon tit ca c4c doi tuong trong cilra s6 hién hanh. Select Al Cirl+A
> Copy Model: Sao chép mo hinh trong cira s hién hanh vao Copy Model
vung nhé Clipboard. Khi can dem dan sang chuong trinh khéc. Signal Praperies
» Create Subsystem: Tao mot hé thong con tit nhitng doi tugng
da chon trong ctta s6 hién hanh. Block Froperties...
Create Subzysten  Chl+G
8.3.3 Trinh don View:
> Toolbar: Hién thi thanh cong cu. | View Simulation Format T
> Status bar: Hién thi thanh trang thai. v Toolbar
» Zoom in: phong to mo hinh. ' SIS B
> Zoom out: Thu nhd mo hinh. Made| Browser
> Normanl(100%): Hién thi mo hinh & 100%. thesbemies 0

Shawy Library Browser

Zoom |n

Zoom Dut

Eit Spztem to Yiew
Harmal [100%]

8.3.4 Simulation: ﬁ i Tk
v an N o, Sirmulatian t To
> Start/ Stop: Khéi dong/ dimg mo phéng.
» Parameters...: Dat thong s6 cho qud ==l
trinh mo phéng Saolver Workspacela’Dl Diagnosticsl Heal-TimeWDrkshopl
Simulatiot time
Start time: I oo Stop time: I 10.0
- Max step size: Budc tinh 16n nhat. _
.. . , , , N Salver options
- Initial step size: Budc tinh lic dau. Tuos: [var .
. R . VYpE: I\-"anal:-le-step j Iode45 [Darmand-Frince] j
- Relative tolerance: Sai s6 cho phép.
- Start time: Thoi gian bit ddu mo ph(")ng Max step size: I auto Relative tolerance: | 1e-3
- Stop time: Thoi gian két thic mo6 phong. Iniial step size: | auto Absolute tolerance; | auto
T 5 Output options
rang IHefine output j Refine factar: I 1

(] | Cancell Help | Applyl
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- Solver option: Dat bién, thuat toin mo6 phong

8.3.5 Format:
> Font...: Chon kich thudc, kiéu ddng, do dam nhat =——
clia chit. Format  Tools
> Filp Name: Chuyén vi trf trén, dui tén ctia khoi. Font.
> Hide Name: Dat 4n tén cia mot khoi. Pl bz
> Show Name: Hién tén ctia mot khai. Hide Name
> Flip Block: Xoay khéi di mot g6c180". P e
> Rotate Block: Xoay kh6i di mot goc 90°.  Shaw Drop Shadow
» Show Drop Shadow: Tao vét béng cho khoi
Simulink. Show Bart Labelz
» Foreground Color: Chon mau cho duong tin hiéu va Foreground Color
duong khung cac khoi. Background Color »
» Background Color: Chon mau nén cho cac khoi Scresn Color »
> Screen Color: Chon mau nén khung cira sd. :
Sample Time Colors
Wide Wectar Lines
Yectar Line Widths
Port Data Types

8.4 Cac budc thuc mo phong hé thong bang Simulink:

Dé hiéu 15 céch thifc xay dung mot mo hinh va cdch thitc chay mo phong trong
Simulink ta xét mot vi du don gian, mo hinh c6 cac khoi :

Signal Generator : Thuoc thu vién Sources
Gain : Thudc thu vién Math
Mux : Thudc thu vién Signals & Systems

Scope & To Workspace: Thudc thu vién Sinks

oooo -
[m]n]
[T D

Signal

Generator Scope
simout
zain
To Warkspace

Hinh 8.3: Cdu trid i@ can mo phong
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Budc 1: Goi phan iing dung Simulink . |

Kich chuot vao biéu tuong Simulink Library Browser ==
Hodc tir dau nhéc lénh trong clta s6 Matlab Command Window ta go dong lénh simulink
>> simulink — Simulink Library Browser

[! Simulink Library Browser

D= 4= | @4
- Nk Simlink

- ¥k Contral Spstem Toolbox
ﬂ Fuzzy Logic Toolbos=

.. Nl MCD Blockset

- Nl Stateflow

.. N Simnulink Extras

Hinh 8.4: Cdu tric thu vién ctia Simulink Thiz i= the ‘simulink3” library i

Budéc 2: mé cira s6 lam viéc:

Kich chuot vao biéu tuong create a new model trong clra s6 Simulink Library
Browser dé m& cira s6 méi (Clta s6 ma ching ta s& xay dung mo hinh mo phong né cé tén
l1a untitled )

-

[ simulink Library Browser M= E3 ﬁunlilled !E
. LID = A | | Fie Edt Yiew Smulation Fomal Tools
Kich .
DlsHalizgloo
n t]-- Nl Control Seetern Toolbox H ‘ 3 ‘ | B ‘
Chth B Fuzzy Logic Toolbox D = } ]
. | MCD Blockset
vao ﬂl Stateflow
.2 - W] Sirmulink Extras
biéu

This i= the 'simulink3" library
i oz | dels

Hinh 8.5: Cdch thiic tao cita sé lam viéc

Buéc 3: Xay dung mo hinh Simulink:
Céc thao tic tim c4c khoi dé xay dung mo hinh nhu sau:
Kich dip chudt vao thu vién chinh Simulink.
Kich dudp chuot vao thu vién Sources.
Kich va kéo thu vién khoi Sin Wave sang cira s6 1am viéc ( untitled)
Cach thic xay dung cac khai con lai 1am tuong tu

YV VYV

o

E! Simulink Library Browser

JJ L 4 ommulink Library Browse o =] |
O = = | | —
=1 Y| Simulink ¢———— Th * A - JJD = A | ﬁ I
i gl_:mtinuous u Vlen E‘y Sources
Izcrete :
2| Functions & Tables = iy Band-Limited WWhite Noize
2| Math ... 4 Chirp Signal
| Monlinear
| Sigrnals & Systemns ----- 0 Clock
| Sinks e @ Constant
= 2 Sources —— Thu vien | | ‘. i Digital Clock
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Budc 4: Noi cac khoi theo so do cau tric.
Sau khi céc khoi da duoc dua ra clra s6 1am viéc ta dung chuot dé néi céc khoi theo
ding so do cau tric can mo phong, cdch 1am nhu sau:

» Noi gitra hai khoi: Pua chudt dén dau vao hoac dau ra ctia mot khoi, khi con tro
suy bién thanh dau cong thi kich phim trdi chuot roi kéo tro chudt dén dau vao
hoac dau ra ctia khdi ctia khoi can noi. Néu ta nha phim chuot truéc duong noi cac
kh6i hoan thanh thi doan thing s& két thiic bing miii tén chi huéng truyén tin hiéu.

» Trich dudng néi giita cdc khoi: Kich phai chuot vao diém can trich réi kéo chuot
ta s& dugc mot duong truyén tin hiéu.
> Thay déi kich thudc clia cdc khoi: Kich chuot vao khoi sau d6é dua trd chuot dén
gbc ctia khoi rdi kich va kéo theo chiéu miii tén dé thay doi kich thudc.
» Di chuyén cac khoi:
» Copy cac khoi:
oooo -
o° ]
Pz —l—b
Signal
Ganarator | Seope
2
D{ L simout
Gain

Tao 'Modspace

Hinh 8.7: Cdch néi cdc khoi theo so do cdu tric.

Trang 8
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Budc 5: M& cdc khoi bang cach kich ddp chuot vao khoi do. Lic nay s& xudt hién
ctra s6 Block Parameters .... Tai day ta c6 thé thay doi dit liéu theo mong muon.

Block Parameters: Gain x|

— Gain
Hinh 8.8: Khoi thong so Scalar or wector gain. v = k.*u
ctia khdau khuyéch dai. P
— FParameters
Gair:

B

¥ Saturate on integer overflow

k. I Cancel Help Apply

Block Parameters: To Workspace =<
— To workspace
welrite input ta specified matrix in HMAT LAE's main workzpace. The matrix

has one column per input element and one row per zimmulation step. Dats
i= not available until the sinulation i= stopped or paused.

— Parameters
~ariable name:

Hinh 8.9: Khoi thong

SOA/ Cl;a khdu To k4 aximum number of roves:
Jire

D ecimation:
|
S ample time:
i

Sawe formak: I Structure - I

Ok I Cancel I Help I e ] [V I

Budc 6: Thuc hién qué trinh mo phéng bang cédc cdch sau chon cdc cong viéc sau
trong cira s6 lam viéc.
- Simulation / start. e
. < /,3 > Simulation  Format  Tools
- Kich vao biéu tuong

Start/Pause SImU’latlon' F.ile Edit “iew Simulation Format  Tools

[DzE@|sme| || |
|

Buéc 7: Ta c6 thé thay déi thong s6 clia qua

R R N Start/Pauze Simulation
trinh mo6 phong
- Simulation / Parameters — Simulation Parameters...
— | Simulation  Farmat 7ok 4 Simulation Parameters: dcPI2 M= B
. Stat CtleT
Sion Solver | Woarkspace IKEIl Diagnoxticxl
- Ct+E Simulation time:
Start time: I na Stop time: | 5.0
Salver options
Tupe: IVariabIe-step j IndedS [Darmand-Prince) j

Max step size: I Ao Fielative tolerance: | 1e-3
Initial step size; I atito Abzolute tolerance: I gt

Output optiots

IHefine output j Refine factor: I 1

oK | Eancell Help | Appl_l,ll

Trang ¢
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Budc 8: C6 thé ghi lai m6 hinh mo phong vira tao dugc bang céch chon Save trong
menu File hodc kich vao biéu tuong dia mém trén thanh cong cu cta ctlia s6 1am viéc.

8.5 Cac vi du:

Elp11 - O x]

File Edit “iew Simulation Format  Tools

DzEd@ s=adax|r = | R

0.3 | ]
+ I e — I
I %‘ AsZ+Fz+1 Ha+1

Transfer 1 Transfer 2 Scope

|[100% | [oded5 Y

=1 zeroxing =10l

File Edit “iew Simulation Faormat Tools

[DsE&| el = B

Zero-Crossing Detection in Simulink 2

Lz

% Qs

i

Sine Miawe [y

—

Fenstant Switch

Saturation

Feady [100z [ | [ ariableStepDiscrete i
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JRE=TEY

Eile Edit iew Simulation Format  Tools

D sE&@| sme(2zr = | &

wan der Pol Equation

xl 1wy xl - Qutz
. L O
+
Fecn x2 o
Ll ull 3y
hu
Mz
P
L
Scope
The wan der Pol Equation = K
? Couble-click
(Double-click on the "™ for morez info) o:er:firl
Simulink Help
To start and stop the simulation, use the "Stak/Stop”
zelection in the "Simulation" pull-down menu
Ready [100z [ [ |odeds v

[ vidu = O] x|

File Edt “iew Simulation  Faormat Tgu:uls|

NECEEEREE Y

u:-uble -
bz double |:|
Scope
A double
simout
Gain
Tao WMakspace
Ready  [100% | | |oded5 Z
oooo
oo o+ 1 s g
_ e -
Signal z Scope
ienarator Integrator
Gain
2}‘

Ready [100% | \nded5 -




Tungvn40@yahoo.com CM Soft 70 NCT F2 Q10

i)

File Edit “iew Simulation Format  Tools

IDSsEH& + =B |22 = | &

r . 2443 ]

hasd oz
Step Transter Fen Scope
Feady  |100% | |T=0.000 |nded5 v
S1vioua (=]

File Edit “iew Simulation Faormat  Taools

FMECEREE R

] |

Step

Scope

ScopeZ

~

Ready |100% | | |ode45
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=] vidu4/Subsystem -0l x|
File Edit “iew Simulation Fommat Toolz
Dzd& = = » = | &
[ 1 0utt
: o1
In1 - > i
bzt
Out2
Faturation Transfer Fen
Outz
Ready [100% |nded5 4
Clvipus -0 x|
File Edit “iew Simulation Format Tools
DEeE&| =@ < 2 r = | &
[
Scopei
:j PIL | —ri* L 10(910)2)2 w1
b - (2+1¥=0.3
ster PID Contraller  Saturation Seope
Zero-Pole
Ready [10mz [nded45 S

Serial Number:
11-10224-43044-38818-03811-61063-11324
11-30608-63868-33547-31267-29961-41669
11-57331-07688-52528-02324-05637
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