Chuong 1
CO SG MATLAB
1.1 Tong quan vé Matlab

1.1.1 Khéi niém vé Matlab
Matlab 12 mot ngon ngit 1ap trinh thuc hanh bac cao duogc st dung dé giai cc bai
todn vé k§ thuat.Matlab tich hop duoc viéc tinh todn, thé hién két qua, cho phép lap trinh,
giao dién lam viéc rat dé dang cho nguodi s dung. Dit liéu cling vé6i thu vién duoc 1ap
trinh sn cho phép ngudi sit dung c6 thé c6 dugc nhitng tng dung sau day.
e St dung cac ham c6 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 mo6 hinh thyc té.
e Phan tich, khao sat va hién thi dit liéu.
e Vi phan mém do6 hoa cuc manh
e Cho phép phit trién,giao ti€p v6i mot s6 phan mém khac nhu C++, Fortran.
1.1.2 Téng quan vé c4u tric dit liéu cha MATLAB, cic ing dung
Matlab 1a mot hé thong tuong giao,cdc phan ti dit liéu 1a mot mang( mang nay
khong doi hoi vé kich thude ). Chiing cho phép giai quyét cdc van dé lién quan dén lap
trinh bang mdy tinh,dic biét sit dung céc phép tinh vé ma tran hay véc tor va c6 thé sir
dung ngon ngit C hoc Fortran 1ap trinh réi thuc hién ng dung 1ap trinh dé bang céc cau
lénh goi tr MATLAB .MATLAB duogc viét tat tir chit MATRIX LABORATORY tic la
thu vién vé ma tran, tr d6 phan mém MATLAB duogc viét nham cung cép cho viéc truy
cap vao phan mém ma tran mot cdh dé dang, phAn mém ma tran ndy duoc 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.Dit lieu
Dit liéu cia MATLAB thé hién duéi dang ma tran( hoic méang —téng quat), va c6 cdc kiéu
dir liéu dugc liét ké sau day
e Kiéu don single , kiéu nay c6 1¢i vé bo nhé dit liéu vi né doi hoi it byte nhé hon,
kiéu dit lieu nay khong dugc sir dung trong cdc phép tinh todn hoc, do chinh xéc
kém hon
e Kiéu double kiéu nay 1a kiéu thong dung nhat ctia cic bién trong MATLAB
e Kiéu Sparse.

e Kiéu int8, uint8, int16 . ..
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e Kiéu char vi du ‘Hello’
e Kiéu cell.
e Kiéu Structure.
Trong MATLAB kiéu dit liéu double 1a ki€éu mic dinh sir 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 1¢i cho:
e (Cic khod hoc vé toan hoc
e (C4c k¥ su, cdc nha nghién cttu khoa hoc
e Diung MATLAB dé tinh todn ,nghién cttu tao ra cdc san pham tot nhat trong sin
Xuat.
c.Toolbox 1a mo6t cong cu quan trong trong Matlab

Cong cu nay duoc MATLAB cung cap cho phép ban ting dung céc k§ thuat dé 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 Heé thong MATLAB
Hé thong giao dién cia MATLAB dugc chia thanh 5 phan
e Moi trudng phat trién.
Pay la noi dat cac thanh cong cu, cac phuong tién gitp chiing ta sit dung cac lénh va cac
file, ta c6 thé liét ké mot so nhu sau.
+ Desktop
+ Command Window
+ Command History
+ Browsers for viewinghelp
e Thu vién, cic ham toan hoc
Bao gbém cdc céu tric nhu tinh téng, sin cosin atan, atan2 etc.., cic phép tinh
don gidn dén c4c phép tinh phtic tap nhu tinh ma tran nghich déo, tri riéng, chuyén
déi furier ,laplace , symbolic library
e Ngon ngit MATLAB
D6 1a cdc ngon ngit cao vé ma tran va mang, véi cdc dong lénh, cdc ham, ciu
tric dit liéu vao , 6 thé 1ap trinh huéng d6i tuong.
e DO hoa trong MATLAB

Trang 2



Bao gom cdc cau lénh thé hién do hao trong moi truong 2D va 3D, tao cdc hinh
anh chuyén dong, cung cap céc giao dién tuong tdc giita nguoi sit dung va may tinh .
e Giao ti€p véi cac ngon ngit khac.
MATLAB cho phép tuong tac v6i cac ngon ngit khac nhu C, Fortran
1.1.4 LAM QUEN VOI MATLAB
Trudc tién dé khoi dong MATLAB ban kich dip (hodc don) va biéu tugng

file MATLAB.exe ,trén man hinh xuat hién ctra s6 sau.( Xem hinh vé 1.1)

Ctra s6 d6 chita cac thanh cong cu( giao dién ngudi va may) can thi€t cho
viéc quan 1y céc files, cdc bién ,clra s6 1énh, c6 thé coi desktop 1a cac panel
gbm cdc 0, ving, quan 1y va tdc dung cla ting clra s6 nhd dugc quan 1y boi

desktop

File Edit ‘iew ‘Web ‘Window Help
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Hinh vé 1.1
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Trén hinh vé ta thdy cira s desktop(cira s6 16n nh4t), va c4c clta sé phu clia
né
1.1.5 LAM VIEC VGI CAC CUA SO CUA MATLAB PUJC QUAN LY BGI DESKTOP
a. Clra s6 Command window :

La clra s6 giao ti€p chinh clia Matlab bdi day 12 noi nhap gid tri cdc bién,
hién thi gi4 tri,tinh todn gid tri cla biéu thic, thyc thi cdc ham c6 sin trong

thu vién (dang 1énh), hodc cac ham(dang function) do nguoi dung lap trinh ra
trong M-files.

Cic lénh duoc dugc nhap sau ddu nhic * >> *, va néu ¢6 sai s6t trong qui
trinh gd(nhap) 1énh thi hay nh4n phim Enter cho dén khi nhan dugc dau nhic
>>, Thyc thi 1énh bing nh4n phim Enter.

GO céc 1énh sau:

>> A= pi/2 ; +!

>> B= sin(A) «!
B=

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

% Chuong trinh trong M-file
x= 0:pi1/6:2*pi;

y=sin(x);

plot(x,y);

% chuong trinh dugc lwu véi tén file 1a

ve_sin.m

thuc thi chuong trinh trén trong clta s6 Command window béng dong lénh
Sau
>> ve sir
Chiing ta thdy ro hon trong muc “ St dung 1énh tryc ti€p “ & phén sau.
b. Cira s6 command History

Cac dong ma ban nhép vao trong cita s6 Command window ( céc 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 béang cdch kich
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doi chuot 1én cac 1énh d6 hoac cac bién, néu nhu ban mudn st dung lai bién d6. Xem
hinh 1.2 Cornmand History

a=[1 2 =]
Kich doi 3 4]
chudt 1én b=a+l
1énh hOETlC x=pi:
bién dé st '\‘Sinl::{:l Eil
dung lai :
g X *"l Fl Command History I Current Di

Hinh 1.2

c. Cra s Workspace:

LA ctlra s6 thé hién tén cdc bién ban sir dung cung véi kich thuoc ving nhdé(s6 bytes),
ki€u dit lieu(16p) ,cdc bién dugc gidi phéng sau mdi 1an tat chuong trinh.(xem hinh 1.3)

mtwkEpEBE lﬂlﬂﬂ1

FE B 8

chuot 1én
bién dé
xem dit
liéu(hodc
thay doi
gid tri)

Ngoai ra n6 cho phép thay déi gid tri , cling nhu kich thuéc cta bién bang cach kich doi

Namne Size

Class

M« Ikl 8

i Ikl 8

Kichdoi ,—| s il 3

double array
double array

double array

double array

*l|}| Launch Pad  Warkspace |

Hinh 1.3

chuot 1én cac bién. Hoac kich vao nit bén trdi ngay canh nut save

Vi du khi chon bién(gia thir 14 bién b)r6i kich dip(hoac kich chudt vao nit canh niit save)

ta duoc clra s6 sau goi 1a Array Editor: xem hinh 1.4
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Tiéu dé 1a tén bién b , dinh dang dit liéu & 6 co tén la: Numeric format, mac dinh 1a dang
short, Kich thuoc size Ia 1 by 3 (tifc 12 mor hang va 3 cot) ta c6 thé thay déi kich thudc
nay bang cach thay d6i s6 c6 trong 6 kich thuéc size.

+ Duing ctra s6 nay dé luu cdc bién

O dudi 13 dit liéu ctia bién b, ta c6 thé thay ddi chiing bing céch thay déi gid

tri trong cac 6 do

ile Edit “iew "web indow Help
Mumeric farmat: | shons :l | Size.l‘l by |3 =
1 & el
1 1 =2 =)
Hinh 1.4
Vidu
Nhap bién >>b=[123 ];
>>X=pi;

Tét ca céac bién déu dugc luu trong Workspace trong d6 thé hién ca kich thudc (Size), s6
Bytes va kiéu dir lieu(class) (8 bytes cho mdi phan tir dit lieu ki€u double cu thé 1a 24
bytes danh cho b va 8 bytes danh cho a)
d. Clra s6 M-file

LA mot clta s6 dung dé soan thdo chuong trinh ting dung, dé thuc thi chuong trinh viét

trong M-file bing cdch gd tén cua file chda chuong trinh dé trong clra 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 dudi dang sau
+Dang Script file :Tic 1a chuong trinh gdm tap hop cdc cau lénh viét dudi dang liét ké
,khong c6 bién dit liéu vao va bién 14y gia tri ra
+Dang ham function c6 bién dit liéu vao va bién ra.
e. Pudng din thu muc: Noi luu giit cdc file chuong trinh
1.2 Nhap bién,lénh truc tiép tir cira s6 Command Window:

Sau khi xuét hién dau nhac >> trong clra s6 command window diéu d6 déng nghia cho

phép ban nhap bién hoac thuc hién cac cau 1énh mong muon.
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Do dit li¢u ctia MATLAB duoc thé hién dudi dang matran cho nén cdc bién ding trong
MATLAB dit Iiéu ctia nd cing thé hién dudi dang ma tran, viéc dit tén bién khoéng duoc
dit mot cdh tuy tién ma phai dit theo mot 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 chir.
e Beén phai dau bang 1a cdc gid tri clia ma tran
e Daiu cham phay(; )la d€ phan cach c4c hang, con cdc gid tri trong hang dugc phan
céch nhau boi dau phay(,) hodc ddu cach( phim space).
e K¢t thic nhap ma tran thudng c¢6 dau chdm phdy hodc khong tuy theo ban muén
thé hién két qua ctia n6 hay khong.

a. Nhap céic bién, matran, cic 1énh liét ké truc ti€p

Thong thudong Matlab st dung 4 vi tri sau ddu phdy cho cdc so thap phan c6 dau phay
cham dong, va sir 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 st 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 s6 liéu nhu sau

>> a=[1 2;3 4]

a =

1 2
3 4

Matlab c6 hang tram ham duoc 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 1énh tinh sin(x)
ans =

1.2246e-016
+ Cidc phép tinh sir dung trong Matlab :
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Trong MATLAB ciing st dung cdc phép toan thong thuong duoc liét ké trong bangsau

Ky tu Y nghia Lénh Matlab
+ Conga+b |a+b
- Trr a-b a-b
* Nhan ab a*b
/ Chia phai a/b

a
a/b—E
\ Chia trai b/a
ba=2
b
A Mi a”b an2

Th tu vu tién cac phép toan:
TAt ca cdc biéu thic todn hoc déu dugc thuc hién tir trdi qua phai, ta c6 bang thit tu wu tién

nhu sau:
Thtt tu vu tién Cac phép
1 Dau ngoic trong biéu thic
Toéan t&r ma /A, thuc thi tr trdi qua phai
3 Toan ti nhan, chia c¢6 cung mic uu
tién,thuc hién tir trdi sang phai .
4 Cong , trr
Vidul :

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

>> g+bN2

ans =
68 80
94 110

Vi du2 Gidi phuong trinh bac hai, cic 1énh nhap trong ctia s6 CommandWindow
>>a= 1;

>>p=-2;

>>c=1;

>>delta= b"2- 4*a*c;

>>x1=(-b+ sqrt(delta) )/(4*a);

>>x2=(-b- sgrt(delta) )/(4*a);

Trang 8



Chi y : + Cdc Iénh duoc két thic bing ddu chdm phdy, Matlab sé khong thé hién két qud
trén man hinh, nguoc lai khong cd ddu chdm phdy Matlab sé thé hién két qua.
+ Trong qud trinh nhip ma trin néu cdc phin tir trén mot hang dai qud ta co thé
xuoéng dong bang todn tir ba chdm( . . . )
Vidu
>>Number_apples=10;Number_Oranges=25,Number_bananas=34;
>>Fruit_Purchased= Number_apples+ Number_ Oranges+
Number_bananas
1.3 Sir dung cic 1énh gian tiép tir cac file dir liéu
Nhu da trinh bay trong phan ctra s6 M-file, tap hop céc lénh cia MATLAB duoc
soan thao trong ctra s6 M-file dudi dang Script file hoac dang ham function(cé bién diu
vao va ra), va dugc ghi (Iuu)vao file dit liéu ¢6 phan md rong 1la .m (Thong thuong cac
chuong trinh soan thao trong M-file thuong duoc luu theo duong dan C:\matlab\
work\Tén_file ), muén thuc thi chuwong trinh soan thdo d6 ta goi lénh trong cira s6
Commandwindow, tuy theo chuong trinh viét dang Script file hay function ma trong cta
s6 ta c6 2 cach goi nhu sau:
e Doi v6i chuong trinh viét dang Script file
>> tén_file ;

a=1;

b=-2;

c=1;

delta=b"2-4*a*c;

x1=(-b+sqgrt(delta))/(2*a)

x2=(-b-sqgrt(delta))/(2*a)
% luu vao file GPTB2.m

Vi du giai phuong trinh bac hai tim nghiém x1 va x2 viét trong M-file dang Scriptfile:
Thuc thi chuong trinh trén trong ctra s6 CommandWindow béng lénh
>>GPTB2 </
e Ddi v6i chuong trinh viét dang function ,c6 tham s6 ddu 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 1a nghiém cta phuong trinh x, va x,
(Xem cach viét ham function & muc sau)

function [x1, x2]
=GPTB2(a,b,c)
x1=(-b+sgrt(delta))/(2*a);
%Tinh nghiem x1
x2=(-b-
sgrt(delta))/(2*a);

0, T aimvh r+<AahhsA D




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)
( hoac [x1,x2]=GPTB2(1,-2,1) < )

Luu y rang khi viét chuong trinh trong M-file, ban muon ghi chd thich ta dung ky
tu % dat truée dong chi thich nhu sau

Y0---------- dong chu thich --------------
Vidu?2 %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
Yluu vao file c6 tén 1a dail.m

Thuc thi ham trén ctra s6 commandwindow bang lénh

>> dail <!

Viét chuong trinh trong M-file duoc dung l1a cht yéu ,dac biét d6i véi nhitng chuong trinh
dai , phic tap thi ban nén viét trong M-file.
1.4 Dong nhéc 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( 'Nhap gid tri cia a=);

readin(a);
Nhung d6i v6i MATLAB thi ban s€ thdy rat don gian chi dung mot 1énh duy nhat dé 1a :
a=input(‘Nhap gia tri cua a=");
Vi du: Trong ctra s6 Commandwindow ta go lénh

>> a =input(‘nhap a=");
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Nhan Enter cho két qua duéi dang

nhap a= 3; dong nghia véi viéc gan a=3.
Str dung dong nhic g4n gid tri bién trong truomg hop ta muoén thay doi gid tri cdc bién lic
% Chuong trinh viét trong M-file, ban c6 thé viét trong
CommandWindow

a=input(“nhap he so a=7);
b=1nput(“nhap he so b=7);
c=input(“nhap he so c-=7);
Delta=b"2-4*a*c;

x1=(-b+ sqrt(Delta))/(2*a)

x2=(-b+ sqrt(Delta))/(2*a)

1.5 Céch tao mot ham function
Tru6c hét ta thong nhat ring, dé tao mot ham function ta phai soan thdo né trong M-

file. Cau trdc ham nhu sau:

%XKhai bao ham c6 tir khoa function
function[danh sach tén két qua]= Tén_ham(danh sach cdc bién dau vao)
% Than chuong trinh

cau lénh 1;

cau lénh 2;

cau lénh 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 diu vao duoc cdch nhau bang dau phay.
Vi du : function[x1,x2,x3]=dai2(a,b,c,d)
e Than chuong trinh khoéng bat dau bang tir khod Begin va khong két thic bang tir
khod End nhu Ngon ngit 1ap trinh Pascal.
e Tanén luu véo file co tén trung voi tén him
Vi du: Cho so dé khai ctia hé thong diéu khién tu dong nhu hinh duéi day

num, num,

u —»( r—»
( den, den,
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Nhiém vu: Tinh ham truyen kin cua hé thong

Chuong trinh c6 thé duoc viét nhu sau:

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

numk=numbh;

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

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

denk= numh1+denh;

%két thuc chuong trinh tai day ban nén luu vao file ¢6 tén 1a  ham_truyen.
Thuc thi ham:

>>numl=[1 1];

>>denl=[12 1];

>>num?2=[1 2];

>>den2=[121 4];

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

1.6 Sir dung ham c6 sén

C6 rat nhiéu ham c6 sin, d6 1a cdc ham da duoc lap trinh sdn,va duoc dua vao thu vién, dé
xem moOt ham ciling nhu cu tric, cach st dung ta dung 1énh >>help tén_ham
Vi du Ta mu6n xem c4u triic ham ode23

>>help ode23

1.7 V& cac ham

Dung 1énh fplot dé v& cdc ham, ham nay c6 thé c¢6 sdn(vi du nhu sin, cos . . .), hodc cdc
ham tao boi nguoi dung viét trong M-file dang function

Cau tric:

fplot(‘Tén_ham’,[X ;. ,2X .l
,tol,N,’LineSpec’);hodc

fPIOt( @Tén_hém’ [ern 7Xmax]
,;toLLN,’LineSpec’);

Luu y:D6i véi cac ham toan hoc cé san(khong phai dinh nghia) vi du nhu sin, cos ,... thi
c6 thé thuc hién nhu sau:

+ fplot(‘sin(x)’,2*pi*[-1 1] ) %Vv€ y=sin(X) vGi x=[-2%pi 2*pi];

+ fplot([sin(x),tan(x),cos(x)]’, 2*pi*[-1 1] );
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%vVe ba d6 thi trén cling mot clta s6 v6i x=[-2%pi 2*pi] ;
e Dung ham inline vi du : f=inline(‘x+2"); fplot(f,[0 2] );
e D¢i v6i cac ham trong M-file c6 thé sir dung céc cdch sau
Vi du: Tinh f1, 2, {3

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

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

f1(x1) f2(x1), £3(x1)

f1(x2) ,f2(x2), f3(x2)
Loi dung dic diém ndy ta co thé vé nhiéu do thi trén cung mot cia s6 thong qua vi
du sau:

9%Tao ham Y
function Y=myfun(x)
Y (:,1)=200%*sin(x(:))./(x(%);
Y(:,2)=x(:)."2;
%luu vao file c6 tén 1a
myfun.m

Thuc thi chuong trinh trén trong Commandwindow
>>tplot( ‘myfun’,[-20 20] );
(hoac dung >>fplot(@myfun ,[-20 20] )
Céc thong s6'tol, N , LineSpec /4n luot 14 sai s6'lién quan(tuong doi), s6 diém it nhat, biéu
dién thuoc tinh cda duong.
Chii y:Khi ban muon han ché khodng biéu dién cd truc x va y thi ding [Xmin
Xmax Ymin Ymax] .
1.8 Luu va ldy dit 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 céan thiét trén,
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diéu nay gay mat thoi gian, va bién phdp t6t 1a ban luu tat ca cdc bién can thiét cho
chuong trinh ctia ban vao file riéng, va khi can ching ta goi ching ra bang mot 1énh

Luu dit Iiéu c6 thé 1A :

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 18y dit liéu duéi 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

Chu y: C:\matlabR 12\work\ten_file 1a dudng dén 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;

>>save('C:\matlabR 12\work\Bien', 'x','y")

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

dit liéu:

>>clear a ; %xo04 bién a
>>clear b ; %x04a bién b
>> load ('C:\matlabR 12\work\ten_file")
>>a %kiém tra xem a da khoi phuc lai

chua

a=1

>>b%kiém tra xem b da khoi phuc lai
chua

b=1

1.8.2 Luu va 14y dit lieu dudi file ASCII
>>save('C:\matlabR 12\work\ten_file','-ASCII").
Luu toan bo bién trong workspace vao file
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>>save('C:\matlabR 12\work\ten_file','x",'y','-ASCII").

Luu hai bién x va y vao file

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

khi thuc hién 1énh nay thi trong Workspace s€ xuat hién bién c6 tén la tén cua file , kich
dip chuot 1én bién nay s€ xuat hién dit liéu cta 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;

>>p=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;

>>p=4,

>>save("C:\matlabR12\work\save®,"a","b","-ASCII1")
>>load("C:\matlabR12\work\save~, "-ASCI1") %khoi phuc dit liéu

Trong workspace s€& cé bién save nhu sau:

Kich dup vao save s€ xuat hién dit liéu cua hai bi€n a va b

= = = M BT |
Name Zize Eytes Claz=
@a lxl g double array
@ans 00 a char array
@h lxl g double array
@] £ 1x1 522 inline object

double
@x 1x1 g double array

1| r | Launch Pad YWiorkspace |

Hodc don gidn dé€ Inu bién ban c6 thé chon bién roi kich vio nit save trong cta s6
Workspace

1.9 Cic todn tir logic va cdc 1énh diéu kién
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1.9.1 Céc 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 sanh duoc goi la céc toan
t quan hé , sau day 1a liét ké cac toan tir
Béng liét ké céc todn tir quan hé

Toan tir quan hé Y nghia
< Nhoé hon vd A<B
> Lén hon vd A>B
<= Nho hon hodc bang A<=B
>= L6n hon hoidc bang A>=B
== Biang vd A==B
~= Khong bing vd A~=B

Cac toan tir quan hé thuc hién viéc s6 sanh tling phan tir cia mang, ching tra lai mot
mang cé cung kich thudc véi hai mang trén( hai mang ban dau phai c¢6 cung kich thudc
néu khong s€ gay ra 16i),vé6i cac phan tir trong mang 1a 0 hoac 1 twong ung véi cic quan
hé so sdnh la sai hay ding

Truong hop ddc biét so sdnh hai s6 phirc:

+ Khi duing céc toan tir quan hé 1a < hoac > thi chi so sanh phan thuc ctia né ma thoi .

+ Khi dung céc toan tlir quan hé <= hoac >= thi so sanh ca phan thuc 14n phan ao
Khi so sdnh hai chudi .

Dung todn tr strcmp

Cau tric:

stremp( chubil, chubi2)

Vidu:

>>Chuoil= “Pham Duc Dai’;
>>Chuoi2="Vu van van’;
>>ss=strcmp(Chuoil,
Chuoi2);

ss=0

Chi y : Khi so sanh mot s6 vo huéng v6i mot ma tran thi s6 dé dugc nhan véi mot m tran
ones(size(ma tran so sanh)) sao cho né ¢6 kich thudc gidng v4i ma tran cin so sanh roi
mdi so sanh .

Vi du:

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

Keét qua tra vé :

ans=
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111
1 1p
0 0 | >>X=5;
>>X >=[1 2 3 ; 456; 78
9]
ans
1 1 1
1 1 O
O 0 O
1.9.2 Céc toan tir logic
(Logical Operator & | ~)
Cau tric:
Toan tir logic Y nghia
& Va vd A&B
| Hoac vd AIB
~ bao vd ~A

Céc ky hiéu & , | ,~ 1a céc toan tr logic va hoac dao. Ching thuc hién trén timg phan tu
clia cua cdc mang so sanh( toan tir logic cho phép thuc hién trén nhiéu mang véi yéu cau
la cdc mang phai ¢6 cung kich thudc), két qua tra vé 1a mot ma tran cé cung kich thudc

v6i cdc ma tran so sanh trén. Céc todn tir logic thudng ding dé€ lién két cac biéu thitc quan

he.
Bing chan ly:
bau vao And Or Xor Not
A B A&B AB 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 tu logic dao( not ,~) , hai toan tir and va | ¢c6 cung miuc
uu tién , trong mot biéu thic todn hoc thi ching dugc thuc hién theo thit tu tir trai sang

phai.

Ta c6 thé sir dung cdc toén tit ‘and’ , ‘or’ ,'not’ <> & , |, ~ nhu bang sau:
A&B and(A,B)
AlB or(A,B)
~A not(A)
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Chi y trong c4c biéu thifc sit dung cdc toan tir locgic thi ta nén ding diu ngoic dé xdc
dinh ro rang ,va dam bao tinh tuong thich trong cac phién ban méi cua Matlab
e Ciac phép tinh s6 hoc s& dugc thuc hién trude khi thuc hién cdc biéu thic logic.
e Khi tinh to4n ta nén thém dau ngoic don dé 1am biéu thic trd nén sdng stia hon.
e Gap nhitng biéu thiic phic tap s& sit 1y cdc tinh todn s& hoc trudc, sau d6 cdc todn
tir logic duoc xem xét tir trdi qua phai .
1.10 Céc cau lénh diéu kién, r& nhanh
1.10.1 C4u Iénh diéu kién if:
Ciu tric
% Day la cau tric don gian nhat.
if expression
Statements;
end;
% Cau truc su dung l1énh elseif ,else va if duoc viét lién
if expressionl
Statements;
elseif expression2
Statement;
else
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 lien 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 béng nhau

VOl n
function v= Inearspace(a,b,n) imo
1T n<2 trudc.
error(“Ban nhap sai, 1t nhat n phar lon
hon 17);

end;

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

v=a:h:b;

Thuyc thi chuong trinh trén trong Command window nhu sau:
>> y=Soanl(5,1,5)
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Vi du 3: Chuong trinh xdc dinh d4u cua s6 nhap vao :

function s= sign(x)
if x>0

s=1; % so duong
elseit x<0

s=-1; % so am
else

s=0; % so =0
end;

Nguyén tiac 1am viéc cua Iénh if nhu sau :Khi biéu thitc expression ding thi cau lénh ngay
sau lénh if duogc thuc hién néu sai cau 1énh d6 sé duogc bo qua dén Iénh elseif
Mot biéu thifc s6 s4dnh 12 diing néu tit cd cdc phdn tit so sdnh ciia hai mdng (hodc hai ma
tran) trd vé gia tri 1
Vidu:
A=[1 0;2 3];B=[1 1;3 4];
Thi: + A<B Ia sai vi A(1,1) khong nho hon B(1,1);
+ A<(B+1) la ding boi vi khong phan tir nao trong A 16n hon phan tir trong B tuong
ing
% Cau truc khi str dung 1énh else if
if expressionl
statements];
else
if expression2
statements?2;
end
end
Ta thdy trong c4u tric trén thi c6 hai Iénh if riéng biét cho nén phdi co hai tir két thic 13
end.

Bai tap vi du: Nhap vao ban phim diém ctia mot hoc sinh r6i in ra ddnh gi4 :

Diem= input(“nhap diem vao=7);
iT ( Diem< 5)
fprintf(“Hoc luc yeu’);
elseif( Diem>=5)&(Diem<7)
forintf(“Hoc luc trung binh?):




1.10.2 Vong lap for
C4u tric:
for i=1,,;, :Al: 1,
statements;
end
Ai : La budc nhay cua vong lap for, gia tri mac dinh 1a =1;

Vi du: Tinh tdng s= 14+2°p +32p+...np ; (p la so mil )

function s= Sump(n , p)
s=0;

for i=1:n ; s=s+i’\p ;end,

Hai chuong trinh sau day 1a giong nhau

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

1.10.3 Vong lap while

Cau trac:

while( bieu_thuc_logic)
statements;
end;
Tru6c hét vong lap kiém tra xem néu bi€u thitc logic ding thi thuc hién céc cau lénh

statements. n=input(“Nhap n=7);
Vidu: s=0; i=0;
while( i<n)
S=Ss+i;
end;

1.10.4 Lénh ngét break , error, return
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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

it n>0

break; %Thoat khoi vongwhile chinh
end

end

1.10.5 Lénh error va 1énh return

- Lénh error: Dung dé thong bdo 15i , hién thi cho nguoi 1ap trinh biét d6 12 16 gi ?
Vi du: error(‘error message’); hién thi thong diép 15i khi thuc hién cau lénh nay.
a=input(“Nhap a=7);
b=1nput(“Nhap b=7);
% Thuc hien a: b

it b==0
error(“divide by zeros’);
end;

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
Chd y rang soafil 1a tén file luu chuong trinh trén
- Lénh return: Thuong dugc st dung trong cac ham ciia MATLAB. Lénh return s€ cho
phép quay trd vé thuc thi nhitng 1énh nam trong tac dung cua lénh 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.
Céu tic:
global x y z % khai bdo ba bién toan cuc x y z
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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/A3 +y 3+
Z\3;

Thuc thi chuong trinh:
>> x=2,y=3,7=4;
>> [u,v]=Main(x,y,z);
1.10.6 Dinh dang dit liéu ra
Ciac phép tinh trong MATLAB duoc thuc hién v6i do chinh xdc cao, ta ¢ thé dinh dang
cho céc s6 xuat ra man hinh tuy ting yéu ciu cu thé:
Vidu s6 a=4/3 v6i
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
e format long
a=1.3333333333333
e format lang e
a=1.3333333333333e+000
Ngoai cdch nay ra ta dinh dang dit liéu bang thanh tool cong cu trén man hinh
Vi du: G6 céc lénh sau trong clra s6 CommandWindow
>>format long
>>a=4/3
a=
1.3333333333333
1.10.7 Mot s6 ham todn hoc thong thuong hay st dung
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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 goc pha

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

Ceil Lam tron huéng -oo
Log Logarit co s0 e
log10 Logarit co s6 10
sqrt(x) Can bac hai

1.11 Céc hing s6 duge st dung trong Matlab
e Kynr INT thaythé cho o trong toin hoc
Inf : 1a s6 vo cuing 16n ma Matlab khong thé hién duoc
vi du:
>> 5/0
ans =
Inf

e Kynr NaN thay thé cho mot s6 khong xac dinh
vi du:
>> 0/0
ans=

NaN
e Kytr pi  théhienlas6 x=3.14159..
e Kyw eps
1.12 S6 phic trong Matlab
Str dung i va j dé thé hién phan 40 véi 1= J= sqrt(-1)
Vidu:
>> 5+61
ans =
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5.0000 + 6.0000i
>> 5+6j
ans =

5.0000 + 6.0000i
Chii ykhi lam v6i s6 phiic can phan biét : y= 7/2*i va x= 7/2i cho hai két qua khac nhau
>> y= 7/2%i

y =

3.5*1
>> x=7/21
X=
-3.51

Vi du cdc phép tinh vé so phic:
>> s=3+71
>>w=5-91
>>W+S
>>W-S
>>w*s
>>w/s
1.13 Ciéc Iénh thodt khoi chuong trinh, liét ké c4c bién, xo4 bién .
e Leénh eXxit: Tic dung thoit khoi chuong trinh .
e Lénh clcC (clear command) xo4 tit ca cdc lénh trong clra s6 CommandWindow
e Leénh clear xoi toan bo cic bién trong bo nhé hién thoi .
e Leéenh clear <danh sich bién> Xoa danh sich bién duoc liét keé ra.
e Lénh WhOS cho biét tit ca cac bién hién thoi, kich thudc 6 nhé bién dé.
e Lénh qUIT ciing giong nhu lénh eX 1t
e (Cic phim miii tén lén xuong (trén ban phim) dugc dung dé goi lai céc lénh di thuc

hién trudce do.
Cau héi& Bai tip cudi chuong

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

1. St dung Lénh truc tiép tir clra s6 command window va gidn ti€p tir céc file
2. Céc 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 nhéac gan gid tri bién nhap cdc hé s6
a,b,c,d,m,n

hé cho nhu sau: ax +by=m
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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=10*(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 vi€t 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 tit 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 finction dé giai phuong trinh bac hai

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

Bai 5:Lap ham function [Q, R/=divide (a,b) tim thuong va s6 chia hai s6 ava b
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CHUONG 2
THU VIEN TOAN HOC KIEU KY TU

(SYMBOLIC MATLAB)

2.1 Gidi thiéu vé thur vién todn hoc kiéu ky tw

Symbolic matlab 13 thu vién cdc phép todn kiéu ky tu duoc dua vio moi trudng
tinh s6 hoc cia matlab , thu vién nay 1am phong phi va tién ich thém véi nhiéu kiéu tinh
todn vé todn hoc khdc cho phén tinh s6 hoc va d6 hoa di c6 truéc day trong thu vién
Matlab.

2.2 Cic 1énh co ban khai bdo bié€n symbolic
2.2.1 Lénh syms va 1énh sym
+ Nhiém vu tao d6i tuong (bao gém ca bién) symbolic
Cau tric:
syms argl arg?2 ...

syms argl arg? ... real
syms argl arg? ... unreal
Mo ta
Khai bdo cic bién argl , arg2 12 cdc bién symbolic c6 hai cdch khai bdo dung 1énh syms
hoéc 1énh sym nhu sau:
syms argl arg2 ...
Khai bdo cic thong s6 argl, arg2 12 c4c bién symbolic , ta c6 thé khai bio nhu sau
argl = sym(‘argl’);
arg2 = sym('arg2'); ...
Tuong tu :
syms argl arg? ... real 1a ky hiéu ngin gon cho
argl = sym(‘argl','real’);
arg2 = sym(‘arg2','real"); ...
Ciac bién khai bdo nhu trén 12 c4c bién thuc kiéu symbolic .Vay thi cdc bién nay khéic gi
cac bién khai bao khong c6 dac tinh real?
Ta phan biét nhu sau: Da6i v6i mot bién thuc symbolic thi né ¢ céc tinh chat ctia s6 thuc

vi du nhu (arg)®>0 (khi khai bdo 12 syms arg real) con khi ban khai bdo 12 syms arg_thi

cac bién nay chi don thuin 1a bién symbolic khong c6 cac tinh chat cua s6 thuc tic 1a
(arg)® s& khong c6 diu ,ma chi coi la cdc ky tu symbolic ma thoi
Tiép tuc
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syms arg]l arg2 ... unreal 12 ky hiéu ngan gon cho
argl = sym(‘argl','unreal’);
arg2 = sym(‘arg2','unreal’); ...
Vi du:
syms X beta real giong nhu viéc khai bao
x = sym('x','real');
beta = sym('beta’,'real');
Dé x04 d6i twong symbolic x va beta khéi (trang théi) real’
ta lam nhu sau

syms x beta unreal

Chi ¥ : clear x s& khong xo4 doi tugng symbolic x khoi trang th4i 'real'. Ban c6 thé thuc hién
dugce diéu trén(tidc 12 xo4 x khoi trang thdi s6 thuc) bing
cich str dung cac 1énh syms x unreal or clear mex or clear all.

2.2.2.1L.&nh sym
Tao mot s6, mot bién va mot d6i tugng symbolic
Cau tric nhu 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 mot d6i tuong S cuia 16p 'sym' tir A.Néu thong s6 ddu vao 12 moét chubi,
két qua 12 mot s6 ,mot bién symbolic.Néu thong s6 ddu vao 12 mot s6 vo huéng hay mot

matran, k&t qua 12 mot thé hién cia c4c s6 di cho duéi dang symbolic

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

x = sym('x','real’) cho ring x 12 thuc cho nén conj(x) bing véi x(c6 thé coi day 1a phuong
phép kiém tra s6 thuc )

Vi du: x = sym('x','unreal’) lam cho bién x(trong sach) va khong c6 diac tinh nao
thém(dam bao rang x khong phai 1a bién thuc)

Vidu
+ pi= sym('pi") két qua cho lai gi4 tri s6 pi (d4u vao 1a mot chudi)
+ Lénh pi = sym('pi') va delta = sym('1/10")
Két qua delta=1/10;
Cau tric sau cho phép chuyén déi s6 symbolic sang cdc dang s6 thuc va cdc dang sd khic
tuy thuoc vao flagla'r','d ", e 'hoac'f '

Trang 2



S = sym(A,flag) & d6 flag 1a mot trong 't', '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;% hodc sym('x') hodac sym('y')...

>> f=xN2 +y 2 +7/72;

Vidu Tao s6 symbolic a=35
>> a= sym('5")
a=
5
Thong thudng hiéu qué cla viéc st dung 1énh sym 13 dé chuyén ddi mot ma tran tir s6
sang dang phom symbolic .L&nh
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
dp dung sym cho A
A =sym(A)
Ban c6 thé dat dugc matran symbolic Hilbert ¢6 kich thuéc 3-by-3
A=
[ 1,1/2,1/3]
[ 1/2,1/3, 1/4]
[ 1/3, 1/4, 1/5]
Ta thay rang khi dp dung Iénh symbolic cho s6 hoac ma tran thi két qua thu lai sé chinh
xdc hon
2.2.3 Phép Tinh véi cac bién va s6 symbolic
Céc phép tinh co ban vé ma tran déu duoc dung doi vdi cdc s6 va bién symbolic.

Vi du vé€ phép cong hai Ma tran symbolic(hodc v6i mot ma tran khong phai 1a symbolic)
>>syms abc;

>>a=[abc;bca];
>>d=[123;4586];
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>> a+d
ans =

[ a+1, b+2, c+3]

[ b+4, c+5, a+6]
>> A=sym([12 3;456]);
>> B=sym([234;567]),
>> A+B
ans =
[ 3,5, 7]
[ 9,11,13]
Tuong tu cho phép nhan va phépchia (*/\ ./ )

2.3 Tao ham symbolic
Thong thuong c6 hai cach tao ham Symbolic
e Tao ham bing biéu thic symbolic f= f(x,y,z...) trong d6 x, y z dugc khai bdo 12 cic
bién symbolic
e Tao trong M-file
e Tao truc ti€p cac ham .
2.3.1 Tao ham tix c4c biéu thic symbolic
Ham tao ra chita cac bién phai 1a bi€n symbolic
Vidu tao ham f=3*xA2 + 2*x + 1 ta lam nhu sau
>>syms X % khai bdo x 12 bi€n symbolic
>> f= 3% xA2 + 2*x +1 % f 1a ham symbolic
vi du:
Syms xy z
r = sqrt(x*2 + yA2 + z7\2)
t = atan(y/x)
f = sin(x*y)/(x*y)
Tao biéu thitc symbolic rvatvaf.
Chd y Chi khi tao mot ham symbolic thi Ban méi duge phép sir dung 1énh limit ,diff, int,

subs, va cdc ham todn hoc symbolic khéic
2.3.2 Tao Ham Symbolic tir M-file

Tao mot ham béng céu tric function , trong d6 d4u vao 13 cc bién cin dé thiét 14p ham ,
d4u ra 12 bién chita hAm nhu vay c4ch tao ham giéng véi tao him thong thudng ,Vi thé dé

Trang 4



Matlab hiéu ring day 12 ham symbolic thi ta pahi luu vao file c6 dudng din nhu sau
C:\matlabR 12\toolbox\symbolic\@sym\ten_ham
Vi du tao ham symbolic z= sin(x)/x
function z = sinc(x)
90 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
Vidu : Mu6n tao ham symbolic f= 3*xA2 + 2*x + 1
function f= tao_ham( x)
f= 3*xA2 +2*x+1
%Luru vao duong din C:\matlabR 12\toolbox\symbolic\@sym\tao_ham

>> syms X
>>f= tao_ham(x)
f= 3*%xA2 +2%x + 1

2.3.3 Tao ham truc ti€p
Ta c6 thé tao ham truc ti€p nhu sau f= 3%xA2+ 2%x+1
>> f=sym('3*xA2 + 2*x +1')
Tuy nhién tao ham nhu trén thi f 12 ham symbolic, nhung ban than bién x lai khong phai
12 bién symbolic
Khi khai bdo ham kiéu ndy ,muén sir dung bién x ta thém hai dfu 'x '
>> f= sym("3*xA2+ 2*x +1");
>> g=subs({f,'x",'x+h")
g=
3*(x+h) 2+ 2*(x+h) +1
>> df=(subs(f,'x','x+h")-f)/'h’
df =
(3*(x+h)A2+2*h-3*xA2)/h
>> diff(f,'x") ans = 6*x+2
Viduy: Tinh 6!
Ta tao ham tinh tryc ti€p nhu sau
>> f=sym('x!");
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>> subs(f,'x',6)

ans =

720

Vi dutao 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 phiic

Tao bién phitc vi du z= x+ i* y thi ta phai khai bdo x va y 1a cac bién symbolic thuc titc 1a:
syms x y real
Z=X+1%y

L Giai thich

Tao bién symbolic x va y ,cic bié€n nay c6 dugc su cong thém cic tinh chét todn hoc cla

mot bién thuc .Cu thé né c6 ¥ nghia ring biéu thic
f=x"2+y"2

f >=0. Cho nén, z 1a mot bién phiic

conj(x)= x;conj(z)=x-1*y;expand(z*conj(z))=x"2+y 2

Dé x04 x khdi 12 mot bién thuc ,ban phai ding 1énh nhu sau
syms X unreal

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

Lénh sau
clear x

khong 1am cho x khoéi 1a mot s6 thyc

2.5 Lénh findsym

Tim céc bién trong biéu thic symbolic hodc matrin

Syntax
r = findsym(S)
r = findsym(S,n)
M6 ta
findsym(S) Tra vé tat ca cdc bi€n symbolic trong S dugc cidch nhau bdi ddu phdy(trong in
alphabetical order).Néu S khong chita bat kj mot bién nao findsym tra vé€ mot chubi rong
findsym(S,n) tra vé€ n bién alphabetically gdn x nhét
Viduy
symsaxyzt

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

findsym(a+y,1) returns y.

2.6 Tinh todn

Cong cu todn doc symbolic cung cdp cdc ham dé thuc hién céc todn tir co ban clia phép
toan

Pao ham , gi6i han , tich phan, téng va m& 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) 1 téng clia biéu thifc symbolic s theo bi€n symbolic ctia né 13 k dugc xé4c
dinh b6i 1énh findsym tir 0 dén k-1
*symsum(s,v) 12 tdng cla biéu thitc symbolic theo bién symbolic v duoc xdc dinh tir 0
dén v-1
*symsum(s,a,b) and symsum(s,v,a,b) Dinh nghia téng clia biéu thitc symbolic theo bién v
tir v=a dén v=b
Vidu
Céc Iénh sau:
syms k n x
symsum(k/2)
tra vé két qua
1/3*kA3-1/2%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
Vi du:
>> syms X k;
>> symsum(x~k/sym('k!"), k, 0,inf)%inf la +vo cung

ans =
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exp(x)

>> symsum(x~k/sym('k!"), k, 0,5)

ans =
14+x+1/2%xA2+1/6%xN3+1/24%xM+1/120%x15

Chii y : C4c vi du truéce sit dung sym dé tao biéu thitc symbolic .k!

2.5.2 Tinh dao ham
Bay gi¢ chiing ta tao cdc bién va ham
syms a x
f = sin(a*x)
sau d6
diff(f)
Lénh nay s& tinh dao ham cta f v6i bién symbolic clia n6 (trong truong hop nay la x),
nhu duoc dinh nghia béi 1énh findsym
ans =
cos(a*x)*a
Dé tinh dao ham véi bién a ta 1am nhu sau
diff(f,a)
N6 tra vé df/da.
ans =
cos(a*x)*x
Pé tinh dao ham béc hao véi bién x va a ta 1am nhu sau
diff(f,2)
hoac
diff(f,x,2)
Tra vé
ans =
-sin(a*x)*a’2

diff(f,a,2)
NG trd vé
ans =
-sin(a*x)*x/2
Dinh nghia a,b,x,n,t va theta trong Matlab workspace, stt dung 1énh sym. Bang sau cho
thdy tdc dung cuia 1énh diff
f diff(f)
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X"n xn*n/x
Sin(a*t+b) cos(a*t+b)*a
Exp(i*theta) 1*exp(i*theta)
Example:
syms a x
A = [cos(a*x),sin(a*x);-sin(a*x),cos(a*x)]
NG 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 ddi da thic symbolic sang vec to hé s da thitc cta d6

Ciu tric
¢ = sym2poly(s)
Mo ta
sym2poly tra vé mot vector hang, véc to nay chita hé s6 cua da thitc symbolic. Cic hé s6
nay duoc x&p theo thi tu tuong tng vGi s6 mil cua bién doc 1ap ctua da thic
ViDu
Céc 1énh sau day:
syms X U v;
sym2poly(x/3 - 2*x - 5)
Tra vé
1 0 -2 -5
trong khi
sym2poly(u4 - 3 + 5*u2) Tra vé
1 0 5 0 -3
va sym2poly(sin(pi/6)*v + exp(1)*vA2) tra vé
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2.7183 0.5000 0
2.5.4 Tinh gi6i han Limit
Cong cu toan hoc symbolic cho phép ban tinh gidi han cia ham theo cach théng thudong
.Céac 1énh 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 ti€n tGi vo cling
N6 tra vé két qua
ans =
exp(x)
Thé hién hai trong t4t c4 gi6i han quan trong nhit trong toin hoc,dao ham (trong trudng
hop nay 1a cos(x)) va ham e mii x
gi6i hantdn tai khi cho bién tién t6i hai phia (d6 13, két qua 13 giéng nhau bt ké tién bén
phai hay bén trai ).N&u két qua khic nhau hai phia thi dao ham d6 khong ton tai
Cho nén dao ham sau két quéla khong xdc dinh va Cong cu todn hoc symbolic trd vé gid
tri 1a NaN
Lénh
limit(1/x,x,0)
hodc
limit(1/x)
returns
ans =NaN
Lénh
limit(1/x,x,0,'left")
Tra vé
ans =
-inf
Trong khi 1é€nh.
limit(1/x,x,0,'right")
Tra vé:
ans =
inf
Quan s4t thdy rdng trudng hgp mic dinh, limit(f) giéng v6i limit(f,x,0).
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Lua chon cho 1énh limit trong bang trén, ching ta gia sir rdng f 12 mot hAm symbolic véi
d6i tugng x
IL. 2.5.5 Tinh Tich phan
Néu f 12 mot biéu thitc symbolic thi tich phan ctia ham f 12
int(f)
Tim mot biéu thitc symbolic F thod man diff(F)=f, thi F 1 gi4 tri trd vé clia int(f)
Tuong tu ham int(f,v)
int(f,v) Sit dung d6i tugng symbolic v nhu 1a bién clia tich phan,
Vidu Tao céac bién symbolic sau
syms abthetaxynxlu

F Int(f)

xAn xMn+1)/(n+1)
yAG-1) Log(y)

nx 1/log(n)*nx
Sin(a*theta+b) -cos(a*theta+b)/a
Exp(-x1/2) 1/2%pir(1/2)*erf(x1)
1/(1+u”2) Atan(u)

Béang thé hién két qua tich phan clia mot s6 ham
Dinh nghia tich phan con dugc thé hién nhu sau
int(f,a,b)
hoac int(f,v,a,b) % Tinh tich phan f theo bién vtiradén b
2.6 Giai phuong trinh - Hé phuong trinh dai s6

Giai phuong trinh-hé phuong trinh diing 1énh solve
Muc dich: Giai mot hodc nhiéu phuong trinh dai s6 tuyén tinh symbolic
Ciu tric

g = solve(eq)

g = solve(eq, var)

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

g = solve(eql,eq2,...,eqn,varl,var2,...,varn)
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Mo ta
Eq 12 biéu thitc don hodc mot phuong trinh.Dau vao dé gidi(tim nghiém) c6 thé 1a biéu
thitc hodic chubi symbolic.Né&u eq 1amot biéu thitc symbolic (xA2-2*x+1) hodc mot chudi,
chudi nay khong chita mot phwong trinh, nhu ('xA2-2*x+1"), thi solve(eq) 12 gii phuong
trinh eq=0 Vi bién mic dinh clia né duge xac dinh boi ham findsym.solve(eq,var) tuong
duong véi viéc gidi phuong trinh eq (hodc eq=0 trong hai truong hop & trén) d6i v6i bién
var(giai phuong trinh vé6i bién 12 var)
Vidu : >>solve( xA2 +2*x +1 ', 'x'") tic 1a gidi phuong trinh xA2+2*x+1=0 véi bién
lax

>> solve(' y*xA2 +x *y+1''y")
Hé phuong trinh. D4u vao 1a c4c biéu thic symbolic hodc cdc chudi x4c dinh phuong
trinh.
solve(eql,eq2,...,eqn) giai hé cac phuong trinh tao béi eql,eq2,...,.eqn trong n bi€n dugc

x4c dinh bang céch 4p dung lénh findsym cho toan hé (in the n variables determined by
applying findsym to the system)
Ba loai khdc nhau ciia d4u ra c6 thé.
+ D6i v6i mot phuong trinh va mot ddu ra, két qua (sau khi gidi ) duoc trd vé v6i nhiéu
ké&t qua cho phuong trinh tuyén tinh (with multiple solutions for a nonlinear equation)
+ D6i v6i hé thong phuong trinh c¢6 s6 ddu ra can bing, két qua dugc chida trong
alphabetically va dugc ky hiéu nhu 14 dau ra.(chia trong alphabetically titc 14 chia theo
thit tu chir cai)
+ D6i v6i hé théng phuong trinh c6 s6 ddu ra 1a don,két qua tra vé 1a mot cau tric
Viduy
solve('a*xA2 + b*x + ¢') tra vé

[ 1/2/a*(-b+(b"2-4*a*c)N(1/2)),

1/2/a*(-b-(b"2-4*a*c)N(1/2))]
solve('a*x"2 + b*x + ¢','b") trd vé

-(a*x"\2+c¢)/x

>>n=solve('x +y=1''x - 11*y =5")

n=
x: [1x1 sym]
y: [1x1 sym]

>>n.y

ans =.

-1/3

>>Nn.X

ans =
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4/3
>> [x, y]=solve(x +y =1'x - 11*y =5')
két qua:
x=4/3
y=-1/3
>>A = solve(‘a*ur2 + vA2','u -v=1",'aN2 - 5*a + 6")
Tra vé dang c4u triic
A=
a: [1x4 sym]
u: [1x4 sym]
v: [1x4 sym]
6 do
Aa=
[2,2,3,3]
Au=
[ 1/3+1/3%1%2/(1/2), 1/3-1/3%i*2/(1/2),
1/4+1/4%1*3N(1/2), 1/4-1/4*1*%37M(1/2)]
Av=
[ -2/3+1/3%i*%27(1/2), -2/3-1/3*1%2/(1/2),
-3/4+1/4%1%37(1/2), -3/4-1/4*1*%37M(1/2)]
2.7 Bién déi laplace
2.7.1 Bién d6i thuan Laplace
Cau tric
laplace(F)
laplace(F,t)
Mo ta
L = laplace(F) 1a bién d6i laplace ctia F v6i bi€n doc 1ap mic dinh 1a t. két qua méc dinh

trd lai 12 ham clia s. Bién ddi laplace dugc 4p dung cho mot ham clia bién t va tra lai mot
ham cta bién s

Néu F = F(s), laplace tra lai mot ham cua t

Bang cédch dinh nghia

t 12 bién kiéu symbolic trong F dugc x4dc dinh béi ham findsym.

L = laplace(F,t) tao ra L,m6t hamcua t thay méc dinh 1a ham cua s.

L = laplace(F,w,z) tao ra L,mot ham cua z trong d6 F,m6t ham clia w thay thé bién mac
dinh la s vat tuong Gng

2.7.2 Bién doi nguoc laplace

Muc dich: Bién déi ngugc laplace
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Ciu tric

F =ilaplace(L)

F = ilaplace(L,y)

F = ilaplace(L,y,x)
Mo ta
F=ilaplace(L) 12 phép bién déi ngugc Laplace clia d6i twong v6 huéng symbolic Lvéi bién
doc 1ap 12 s. trd lai mic dinh 1a mot ham cua t.Bién ddi nguoc laplace duge 4p dung cho
mot ham clia s va trd vé mot ham cta t Néu L = L(t), ilaplace trd vé mot ham cta x.
Bing céch dinh nghia
& d6 c 1a mot s6 thue duge chon cho nén tét ca all singularities of L(s) are to the left of the
lines=c,i.

F =ilaplace(L,y) tao ra F 12 m0t ham cua y thay vi méac dinh t.

y la mot d6i tuong symbolic vo hudng.

F =ilaplace(L,y,x) F1a mot ham ctia x va L 1a m6t ham of y thay vi méc dinh 1a s va t.
2.8 Vién dé tich phan vGi hiang sd thuc

Mot trong nhitng tinh t&€ lién quan t6i dao ham c4ac ham symbolic 12

d4u cha cic bién(coi 12 hing s6) khi ban binh phuong bién dé .5 day ta hiéu ring khi ban
coi mot bi€n nao dé trong biéu thitc 12 bién(vi du bién 14y tich phan) thi cdc bién con lai
dugc coi 12 hing s& va Matlab s& khong hiéu duoc 12 n6 duong hay am(coi chi 1a ky tu ).
Vi du, biéu thiic

(k)
(o) z)

La duong,d6 thi c6 hinh chudng cong tién téi 0 khi x ti€n t6i + inf v6i moi s6 thyc k.
Mot vi du vé dudng cong duoc cho thdy dudi day véi

1

.k

duogc tao ra, sit dung nhitng 1énh sau

k

syms X
k = sym(1/sqrt(2));
f = exp(-(k*x)A2);
ezplot(f)
The Maple kernel, khong coi £ hodc x* 13 cdc s6 duong.Maple cho ring bién symbolic x
va k1a khong x4c dinh. C6 nghia rdng,chiing 1a bién va khéng c6 thém ddc tinh todn hoc
nao.

Thong thudng tinh tich phan ham trén ta lam nhu sau
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J e_rk'“!ﬂ'.l;
Trong coéng cu todn hoc symbolic , sit dung ham
syms x k;
f = 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 infegration and then take limits.
Warning: Explicit integral could not be found.
ans =
mt(exp(-k"2*x"2),x= -inf..int)
Trong 10i canh b4o trén ban chd ¥ thdy dong 1énh “ Need to know the sign of----> k?
tam dich 12 khong hiéu dau ctia £. Ma hop 1y todn hoc 1a k? phai duong do vay ban phai
khai b4o sao cho k*>0 bing cich
---> Tao bién Real sir dung Iénh sym
Chii y ring Maple khong thé dinh nghia ddu clia biéu thitc k2. Bing cdch nio c6 thé vugt
qua tré ngai nay? Cau tra 16i 1a tao bién k bién thyc. Sir dung 1énh sym.
syms k real
int(f,x,-inf,inf)
tra vé
ans =
signum(k)/k*pi’(1/2)
2.9 V& D6 thi Dung ham ezplot cho cdc bién, s6 symbolic
Cou tric: ezplot( y ,[ xo xm]): V& y theo bién x thudc khoang [ xo xm]
Vidu:
>> syms X Y;

>> y=x.N2;
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>> ezplot(y,[1 10]), grid on

[ TS S [T IR ST NS SIS S

]
I I
10 -8 ]

Céc ban chi y ring lénh ezplot trén dung dé v& trong khong gian 2D ( khong gian 2 chiéu
) , con dé vé trong khong gian 3D khong c6 gi kho khin ta dung 1énh ezplot3 ,cac ban tu
tham khao thém sach .

Cau hoi on tap

Nhiing tién ich khi st dung thu vién toan hoc symbolic 1a gi ?.
lénh findsym c6 tac dung gi ?.

Thit tu vu tién cac bién khi sir dung bién mac dinh ? .

C6 may cach tao ham symbolic? Em hay so sanh cac cach .

AR

D4u ctia cac bién symbolic nhu thé nao ?
6. V& d6 thi ham symbolic, bang ham vé thong thuong plot c6 dugc khong ?
Bai tap
1. Tao ham symbolic sau
Y=x*+x+y+z+1;
Ban hay néu thit tu uu tién cac bién .
2. Tao ham symbolic sau diing cdc cach tao ham khédc nhau roi tich dao ham , tich
phan ciané Y= 1/( 5+ 4* cos(x) )
3. V& d6 thi ham trén, theo hai cach thong thuong va st dung symbolic

Trang 16



CHUONG 3

MA TRAN VA MANG TRONG MATLAB

3.1 Nhap ma tran trong Matlab

3.1.1 C4c C4ch nhap matran trong Matlab

Matlab cung cdp mot vai phuong tién cho ngudi sit dung dé€ tao ra mot matran, moi
phuong tién c6 nhitng uu diém ctia né va duoc sir dung tuy theo ting yéu ciu bai todn.N6i
chung Matlab cung cip ba phuong tién.

e Nhap Matran truc tiép tir clra 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 tryc ti€p tir clta s6 command Window

Trong mon hoc todn cao cip chiing ta da biét nhap mot matran nhu sau

1 2 3
A= 4 5 6
78 9

Pay ha iy ma uaih ¢6 s6 hang m = 3 va s6 cot n=3
Dé nhap matran trén trong Matlab ta nhap truc tiép nhu sau

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

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

Cac hang dugc cdch nhau bing mot ddu chdm phdy (;) nhu trén,céc phin tir trong mot
hang dugc cich nhau bing dau cich(thanh space) hoidc dau phay(,) . Két thiic dong lénh
c6 hoac khong ¢6 ddu ;

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 phén tlr trén mot hang qua dai ta c¢6 thé xudng dong bang dau ba
cham ...
Vidu >>b=[1,2,3,4,...
567 89] % day matran 9 hang va mot cot
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Luu y 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 tr M-file
Ta c6 thé nhap mot matran bang cira s6 soan thao M-file, m& ctlta s6 nay bang cach vao
File- New- M-file. Mot cira s6 soan thao s& dugc hién ra cho phép ban soan thio dudi
dang text, do 12 ctra s6 soan thao dang text cho nén ban c6 thé soan thao tir file word sau
d6 copy vao clia s6 M-file.D€ nhap matran ta soan thdo twong tu nhu trong cita s6
command window sau dé Iuu vao file nhu sau:
Vi du:
A=[1 2 3;456;7, 89];% khong c6 dau chdm phdy sé& 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 .
Dé thyc thi c4c 1énh nhap trong M-file ta dung 1énh sau trong command window nhu
sau: >> ten_file ;
c. Nhap matran tir cic ham c6 séan
Matlab ¢6 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 cdc phan ti déu 1a 1.
e zeros(m,n) tao ma tran kich thuéc m x n, v6i cdc phan tir déu bang 0, zeros(m) tao ma
tran vuodng cap m.
e eyes(m,n) tao ma tran kich thuéc m xn véi cdc phan tir 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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3.2 Ma tran s6 phitc
S6 phiic trong matlab dugc viét nhu sau:
Vidus6 phitc  3+4*i dung i dé chi s 4o
>> a=3+ 4*1
a=

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

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

5+6%i  4+5%i ]
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 sat dic tinh do thi trong khoang x=1 dén 100
>> x=1:100; % x 14y gia tri tir 1 dén100, budc tang ctia x 1a 1
>>t=0: 0.1 : 10;% budc nhay la cua tla 0.1
Cong thic chung tao vec to'la X=Xmin : budc_tang: Xmax
3.4 Truy nhap céc phéan tlt ciia ma tran
bé truy nhap cac phan tlr clia ma tran ta lam nhu sau:

Gia sit ma tran

1 2 3
A= |4 5 6
7 8 9

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

1
Dic biét d€ goi toan bo s6 hang hodc toan bo s6 cot diing toan tir (:)
>> A(:,1) % goi toan bo s6 hang tuong tng véi cot 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 coOt 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 hudng

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 ¥ rang s6 cOt cia ma tran A phai bang s6 cOt cia 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 diy
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Cho hai mang sau:
>>x=[1 2 3];
>>y=[2 3 4];
e Phép tinh cong , trlr gidng nhu phép tinh d6i véi ma tran
>>X+y
ans=
57
e Phép tinh nhan(.*)
>>X.Fy
ans=
26 12
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
Bai todn dat ra 1a tim véc tor x=[x1;x2;x3....;xn] sao cho thod mén bai toan trén
3.6.2 Hé Phuong trinh tuyén tinh khong dong nhat
Phuong trinh nhu sau goi 1a phuong trinh tuyén tinh KDN

al*x1 +a2*x2+. . .+an*xn=>

b ding doc 1ap (n6 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
Viét theo ma tran A= [all al2...aln; a21 a22...a2n,....am1 am2...amn]
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X=[x1 x2.... xn]; B=[b1 b2 ... bn];
Trong d6 A dugc goi 1a ma tran hé s6, X 1a vector két qua
3.6.2.1 Giai hé phuong trinh biang ham nghich déo inv
Néu m=n thi A 12 ma tr4n vuéng, va n€u det(A) 1 kh4c O thi ton tai A" va vector két qua
X duoc cho boi :
A*A*¥X=X=A"*B

Vi du Giai hé sau:
2*%x1 - x2 =2
x1 +x2 =95

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 ching ta khong thé 4p dung phuong phép trén cho
2*x1 - x2 = 2
2*x1 - x2 =0
Matranhé s6 A=[2 -1;2 -1];
Vi det(A)=0 => khong 4dp dung duoc ham nghich ddo cho ma tran A
3.6.3 He phuong trinh tuyén tinh dong nhat
Biéu dién dué6i dang ma tran nhu sau
A*x=0
e Neéu det(A)#0 hé c6 nghiém duy nhét 1a X=0
Vi du xét hé phuong trinh tuyén tinh sau
2*x1 - x2=0
x1+ x2=0
& day det(A)=3 cho nghiém x1=0, x2=0
e D6i v6i hé phuong trinh thudn nhat c6 det(A)=0 thi hé nay c6 vo s6 nghiém
Vi du Xét hé phuong trinh tuyén tinh sau
-6*x1 +3*x2=0
2*x1 - x2=0
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Matrain hé¢ s6 A=[ -6 3; 2 -1] , det(A)= 0 biéu dién trén d6 thi thdy ring hai dudng
nay trung nhau do vay hé trén c6 vo s6 nghiém
e Truong hgp s6 bién n< s6 phuong trinh m
Vi duy 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 s6 12 ma tran 4 x 3 ,dinh thic 16n nhat c6 thé duoc xay dung tir ma tran A 1a
dinh thitc ma tran 3 x 3, nhung dinh thidc ciia ma trén kich thuéc 3 by 3 =0 ( Al=[3 4 - 2;
-23-4;512]=>det(A1)=0)
Do d6 ta xac dinh ti€ép ma tran 2 x 2
Vi du nhu sau
A2=[ 3 4; -2 3] va det(A) # 0 ta n6i ring hang ctia ma tran A(ma trin hé s6) 1a bing 2
d6ng nghia véGi viéc ta chi giai hai phuong trinh bat ky trong s6 tit ca cdc phuong trinh
trén, va s6 bién chiing ta gan gia tri tuy y 12 = n- r ( trong d6 n 1a s6 bién con r 1a hang cua
ma tran A)
Giai hai phuong trinh :
3*x1 + 4*x2- 2*x3=0
-2*x1 + 3*x2- 4%x3=0
Kétqua: x1=(-10/17)*x3 va x2=(16/17)*x3, v6i x3 14y gia tri tuy y
3.6.4 Giai hé phuong trinh tuyén tinh bang Matlab(Dung todn ti\)

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

Phuong phap giai nay goi 1a phuong phap Gaussian elimination
Toan tir (\) thong thuong cung cap mot két qua trong Matlab , trong mot s6 trudng hop né

1a phuong phap giai riéng
3.7 Diéu kién c6 nghiém
Theo Kronecker-Capelli thi
Mot hé phuong trinh c6 mot 10i giai khi va chi khi ma tran hé s6 A va ma tran [A B] c6
cung hang.
Gia st hang clia hai ma tran déu 1a r thi x4y ra c4c trudng hop sau day
e r=n Heé phuong trinh c6 nghiém duy nhét,
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e r<n Hé phuong trinh c6 v6 s6 nghiém, chiing ta c6 thé gii cho r bién nhu 12 ham
clia n-r bién khic ,c4c bién khdc nay c6 thé 14y gia tri tuy §
Vi du 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
x1+ x2 + x3=5
>>A=[234;11 1];
>>B=[4; 5];
>>rank(A), rank([A B])
ans=

Hang cuia hai ma tran A va [A B] bing nhau va bing 2 cho nén hé c6 moét 19i giai , nhung
do rank(A) < n cho nén ta chi giai cho hai bién nhu 12 ham cta bién con lai. Két qua
Matlab cho trén chi 1a mot trudng hop riéng (n-r bién dugc gan =0)
Xét hé sau
x1 + 2*x2 +3*x3=12
3*x1 + 2*x2 + x3=15
3*x1 + 4*x2 +7*x3=13
10*x1 + 9 *x2 +8 *x3 =17
Tinh todn bang Matlab nhu sau
>>A=[123;321;34 7,1098];
>>B=[12;15;13;17];
>>rank(A), rank([A B])
ans=
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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
Hé phuong trinh trén vo nghiém ,tuy nhién Matlab vin cho nghiém ,nghiém nay khong

phéi nghiém ding ma 1a nghiém xap xi gidi theo tiéu chufn binh phuong t6i thiéu( ta
khong dé cap t6i)
3.8 Hé dicu kién yéu
Chiing ta néi ring mot van dé dugc coi 1a diéu kién y&u n€u mot sy thay ddi nho trong dit
lieu s& din dén thay ddi 16n trong két qua. Piéu nay 12 rat nguy hiém d6i véi céc ki su
1am viéc vo6i cic thiét bi , sai s6 & céc thiét bi , sai s6 do 1am tron (di€u nay chéic chan xay
ra) Néu dit liéu nay 1a ddu vao d6i vi van dé trén thi két qua thu dugce s€ khiing khiép
Vén dé ching ta ban t6i 1a Diéu kién yéu ctia hé phuong trinh tuyén tinh
Ma tran y&u dién hinh 14 ma tran Hibert c6 dang nhu sau:
A=[11/2 1/3...1/m;1/2 1/3 .. 1/(n+1)
1/31/4 1/5.... 1/(n+2)
Im.. 1/(2n)]

Vi du sau day: Giai hé phuong trinh tuyén tinh c6 ma trén hé s6 sau

A=[1 1; 1 1.01] B=[2;2.01];

>>X= A\B

X=
1.0000
1.0000

Mot sai s6 nhd duoc thé hién trong long format

>> format long; X= A\B

X=
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1.000000000002
0.999999999998
Néu ta thay d6i mot phén tir cha 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 vé6i gia tri cti 1a 1 tic 12 ting 0.5% tuong dng voi gid tri x(1)
giam 101%, va tang x(2) tang 100%
Céch gidi hé phuong trinh diéu kién yéu A*X=B
Néu A 1a ma tran Hillbert sit dung ham tinh nghich d4o invhilb(n) trong d6 n 1a kich
thu6c ctia ma tran d6
Vidu >>A=[1/1 1/2;1/2 1/3];
>> B=[1 ;1/2]
>>X= invhilb(2)* b
Néu A khong phai 1a ma tran hilbert thi sir 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 diéu kién cia ma tran
Cau tric:
>>cond(A) % A la ma tran
két qua tra lai dang nhu sau: a* 10°;0<a<9
k 1a s6 digits khong tin cay trong két qua giai hé phuong trinh tuyén tinh va trong viéc
nghich ddo ma tran. Néu k x4p xi 1 thi d6la ma tran c6 well -condition
Vidu >>A=[1/21/31/4;1/31/41/5;1/41/51/6];
>> cond(A)
ans=
1.3533e+003
Ta thdy rang k=3 tifc 12 c6 3 s6 khong dédng tin cay
Téng két
Dinh nghia :Hang ma tran
Ar 12 mOt ma tran r hang r cOt dugc xay dung tir A , khong nhat thiét theo thit tu trong ma
tran A va det(Ar)#0 .Néu bat ky ma tran Ar+1 nao dugc xay dung tir r+1 hang va r+1 cot
cua A, det(Ar+1)=0 thi chiing ta néi rang Matran A c6 hang béang r
Mot hé théng m phuong trinh tuyén tinh trong n bién (chua biét)
all*x1 + al2*x2+...+aln*xn=bl

Trang 10



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

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

C6 thé viét dudi dang form ma tran AX=B

Trong d6 A 1a ma tran hé s6 va X 1a vector két qua

Diéu kién c6 nghiém Matran [A B] duoc goi 12 ma tran m& rong ctia hé. Theo Kronecker-

Capelli thi hé phuong trinh tuyén tinh ¢6 nghiém khi va chi khi hang clia ma tran A béng

hang clia ma tran b8 xung

e Néu r=n thi nghiém trén 1a duy nh4t

e N&u r<n thi hé trén khong x4c dinh va r bién c6 thé duoc biéu dién duéi dang ham clia
n-r bi€n khic ,cic bi€n khic nay cé thé cho gi4 tri bt ky( néi ciach khic hé vo s6
nghiém)
Nghiém ctia hé phuong trinh tuyén tinh dugc tinh trong Matlab bang todn tir (\ )

.Néu hé c6 nghiém duy nhat Matlab s& cung cép cho né , n€u hé 1a khong xéc dinh(r<n)

thi todn tir ( \ ) s€ cung cép cho chiing ta mot nghiém riéng trong d6 n-r bién s€ dugc dat
=0.
Mot nghiém , nghiém nay 1am thoa man téng binh phuong ctia cic nghiém bé nhat

Diing 1énh X= pinv(A)*B
Néu hang ctia A # hang matrin m& rong thi todn tit (\) cung c4p mot két qua nhung két
qua nay khong phai 1a nghiém cta hé

Hé thuin nhat khi vector B=0. Mot hé thudn nhat c6 mot nghiém tdm thudng khi
det(A) # 0.Néu det(A)=0 hé c6 nhi€éu hon mot nghiém trong trudng hgp ndy Matlab s&
canh bio ngudi dung :

Céu hoi 6n tap
1. Cac c4ch nhap mot ma tran ?
2. Diéu kién c6 nghiém cta hé phuong trinh dai s6 tuyén tinh , c4ch tinh
3. Lap chuong trinh ma d4u vao 1a hai ma trin A va b, ddu ra 1a két qua thong bao hé
c6 nghiém hay khong.
4. Hé phuong trinh diéu kién yé&u 12 gi?, nhitng 4nh hudng cua nd.
Bai tap
Thuc hién cac phép todn sau
1.Nhap haimatrana=[123;456],b=[567;89 10] .
-Tinh Addab=a+b.
-Tinh Subsab= a-b;
-Tinh Multab= a*b
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-Tinh Mulba=b*a;
-Tinh Divab= a/b; va b/a
2. Cho mach dién sau

R1 R2

et () R3 O e

Cho thong s6: RI1= 10(omh), R2=20(omh) , R3= 10(omh)
el=20(v) , e2=30(v)
Tinh dong dién 11 va 12 va I3 bang cdch Iap theo dang hé phuong trinh dai s6 tuyén tinh
ba an s6
Bai tap giai hé phuong trinh tuyén tinh sau:
A*X=B
Trong d6: A=[1/2 1/3 1/4; 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 rdi gidi hé phuong trinh, so sdnh véi trudng hgp trén
3. Tinh diéu kién clia 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 dung ham tinh nghich déo ctia né 1a ham invhilb(n)
DPinh nghia Ma tran Hilbert 1a: A=[ 1 1/2 1/3.....1/n;1/2 1/3 ...1/(n+1);
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Chuong 4
D6 hoa Trong Matlab

4 .1 Piém va dudng trong d6 hoa matlab
Diing ham Plot d€ vé& diém -Pudng thing trong mit phiang
Dé v& c4c duong trong mat phang,cdc him s6 phu thudc vio bién vi du nhu y=f(x) thi

trong matlab cung c4p cho ta hAm plot(x,y) dé vé& ,trong khong gian ba chiéu thi dung
ham plot3(x,y,z) .
trudc hét ta néi qua vé cach ding ham plot va céc vi du minh hoa cu thé dé hiéu rd hon vé
van 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 ¢ nhiéu céch ding nhu ban di thdy & trén
plot(y): Ham nay dé biéu dién cdc cot clia y theo céc chi s6 twong ing ctia ching néu y 1a
ma trin cic sO thuc, n€u y 1a s6 phiic thi plot(y) tuong tng véi plot(real(y),image(y)).
Ta c6 thé 14y vi du sau:

A=[123
456
78 9]

plot(A) s& dugc két qua nhu sau(giao diém ky hiéu 12 ddu o tron )

//
= |- o =
// //
o - T >
,/ — /’
=N = o . — —
— .- —
- - -
= - - =1 o .
e e o
- - -
4 - /’ = .= I
— - -
35/ 1—/ —_— |
_— //
’/ /’
=2 3 I _
o
1 = 1
1 1 .52 1.4 1.5 1.8 = 2.2 2.4 2.5 2.9 =
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Céac ddu tron trén hinh vé thé hién cac giao diém giita cic phan tir clia cdc cot va cdc chi

sO tuong tng cta ching trong timg cot .

Cu thé cic giao diém (1,1) va (2,1);(3,1) tuwong tng la phan tir thit nhat cua cac cot,do 1a
phan tir thit nhat cho nén ¢6 chi s6 1a 1
plot(x,y...): V& cdc dudng thing twong ting véi cdc cip diém (x,y )clia véc td x va vec to
y.Néu chi mot trong x hoac y 14 ma tran thi n6 s& vé theo vector cOt hodc hang tuong tng
VGi vector con lai phut hgp véi kich thuGe hang hay c6t ciia matran do.

Cu thé :

Gia thir x: 1a vector cot

x=[12 3]; va

y 1a martran y=[1 2 3;4 5 6];

16 rang 12 x ¢6 kich thudc bing véi kich thuéc hang clia matran do vy ma né s& biéu dién
cac hang cua y theo x .Ké&t qua plot(x,y) nhu sau:

plot(x,y,linespec...) cling c6 thé viét nhu sau plot(x,y,linespec,x1,y1,linespecl,....);
Ham nay gi6ng nhu ham trén ,nhung c4c thudc tinh v€ dudng duge thé hién & trong
linespec .Sau day ta c6 thé liét ké cdc thugc tinh vé dudng

Matlab cho phép ban slt dung mot s6 ky tu sau day dé x4c dinh thugc tinh ctia dudng

e Line style
e Line width
e Color

e Marker type
e Marker size

e Marker face and edge coloring (for filled markers)
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Matlab dinh nghia céc chudi x4c dinh cho kiéu dudng, Marker types va colors
1. Line Style Specifiers

Specifier Line Style

- dudng lién(default)

duong nét dat

dotted line

- dash-dot line

2. Marker Specifiers

Specifier Marker Type
+ plus sign
o Circle
* Asterisk
Point
X Cross
S Square
D Diamond
A upward pointing triangle
A" downward pointing triangle
> right pointing triangle
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< 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

Cac 1énh plot chdp nhan mot thong s6 Linespec ,thong s6 nay dinh nghia ba phan tir ,cic
phén tit nay xac dinh dudong
e Line style (kiéu dudng)
e Marker symbol (Kiéu d4nh d4u)
e Color (kiéu miu)
Chi ¥ ring khi két hop chiing ta c6 thé dé theo mot thit tu bat ky
For example
plot(x,y,'-.or")

Trang 4



V& y theo x st dung kiéu dudng 1a dash-dot dit vong tron(o) tai cdc giao diém (x,y) ,va
mau ciia dudng va mau ciia vong tron ddnh ddu 1a mau 46
Néu ban x4c dinh mot diém d4nh d4u, khong phai 1 kiéu dudng, Matlab chi v& cac diém
danh diu
L Viduy

plot(x,y,'d")
4.1.2 Ham plot(x,y, protypename.protypevalue....)

Ham nay x4c dinh rd c4c thuoc tinh clia dudng thang vi du nhu Chiéu rong clia duong

thing

LineStyle {-} | --1: | -. I none
Do rong clia duong(Linewith) mac 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€ do thi f=sin(2*t) theo bién t, dac tinh cua duong 1a mau (magne) ,giao
hai diém la hinh tron(s), dudng 1a lién tuc(solid line)
Line width 12 2(point) ( 1point=1/72 inches) default 1a 0.5 points
MarkerEdgeColor 1a mau den( blue)
Mbu trong (mait) ctia cac diém nit giao 1a mau do:
Chiing ta thdy réng d6 thi dugc xay dung tlr viéc néi cac diém c6 toa do (x,y) béng céc
doan thang
*ty 1& cac truc s€ dugc matlab ty dong tao ra sao cho phii hgp
4.1.3 Dé v& nhiéu d6 thi trén cing mot hinh vé thi ching ta c6 hai cich
+VE d6 thi thit nhat
+ Duing 1énh Hold on
+VE tiép d6 thi thit hai + hold off
hoac Dung ham plot(x1,y1,x2.y2)

Vi du ta v€ hai ham y=sin(x) va yl=cos(x)

Ta dung 1énh plot nhu sau:
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4.1.4 Title , xlabel, ylabel, gtext, legend, grid
Title ding dé viét tiéu dé cho d6 thi
Vidu Title(eeeeeeeneeceeeecrennnne )
Xlabel( string) dat tén nhan cho truc x
Ylabel(string) dit tén nhén cho truc y
Gtext(string) dé viét text vao d6 thi
Legend(string,-1) dé ghi chu thich cho d6 thi, s6 -1 dé ghi chu thich bén ngoai c4c truc
cta hinh vé&
Grid on hoic Grid off dé mé hoic tit Grid
t=0:pi/6:pi;
plot(t,sin(2*t),'-mo',...
'LineWidth',2,...
'MarkerEdgeColor','b',...
'MarkerFaceColor','1',...
'MarkerSize',14)
legend('y=sin(2*t)','y=cos(2*t)',-1);( chd y viét ding thit ty)
grid on;
xlabel('truc thoi gian');
ylabel('truc Sin va cos');
title('Do thi ham sin(2*t)");
hold on;
Jj=cos(2*t);
plot(t,j,'-b+");
hold off;
4.2 Ham plot3(x,y,z) dé vé& cdc diém va dudng trong khong gian
Ngoai viéc thém tryc z cidc ham nay st dung giéng nhu ham plot(x,y)
Ciu tric
plot3(X1,Y1,Z1,...)
plot3(X1,Y1,Z1,LineSpec,...)
plot3(...,' PropertyName ,Property Value,...)
h = plot3(...)
Viéc stt dung cdc ham nay giong v6i ham Plot trong 2D do vay ta khong dé cap téi nita
Chi y t6i ham View(a,b) dé quan s4t géc nhin clia d6 thi trong d6 a 1a géc tinh theo chiéu
ngugc chiéu kim déng hé tir phia am cia truc y con b 12 géc nhin tinh bang d6 xuéng mat
phéng x,y
Gi4 tri mic dinh chtaavabla -37.5%va30°
%V1i du
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%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

view(-80,30);

xét hai truong hop

view(-80,30);

view(-40,30);

Khi cho a=0 va b=90 thi hinh v&
tr& vé hinh vé trong mit phang
toa do hai chiéu

4.3 Ham semilogx, semilogy
Semi-logarithmic plots
C4u tric
semilogx(Y)
semilogx(X1,Y1,...)
semilogx(X1,Y1,LineSpec,...)
semilogx(...,' PropertyName ,Property Value,...)
h = semilogx(...)
semilogy(...)
h = semilogy(...)
Mo ta
Semilogx(y) v& giéng nhu plot(y) nhung chi khic rang ty 1¢ trén truc x 12 logarit co s6 10,
tuong tu nhu vay d6i véi Semilogy(y) thi ty 1& trén truc y theo logarit co s6 10 tng véi

truc Xx.
X=0:10:1000; subplot(2,2,2); subplot(2,2,3); subplot(2,2,4
Y=100*x; semilogy(x,y,."; loglog(x,y,."); );
Subplot(2,2,1); xlabel('tuyen xlabel('log"); plot(x,y,.";
Semilogx(x,y,".); tinh'); ylabel('log"); xlabel(‘tuyen
Xlabel('log'); ylabel('log"); title(' tinh');
Ylabel('tuyen tinh'); AL loglog(x,y)"); ylabel(‘tuyen
Title(' semilogx(x,y)'); erid on: tinh’);
Grid on; title('
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Trong khong gian 3 chiéu thi ta khong dung cdc ham trén dé v& ,ma ta sit dung ham plot3
va ding ham set dé dit truc toa do

t=1:1:100;

x=sin(20*pi*t);

y=cos(20*pi*t);

zZ=t;

subplot(1,2,1);

plot3(x,y,z);

set(gca, Zscale','log"); grid on;view(125,7);
4.4 V€ trong hé toa do cuc
Ciu tric

polar(theta,rho)

polar(theta,rho,LineSpec)
Mo 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 hé toa do cuc sang hé toa do Décart ta lam nhu sau [x,y]=pol2cart(phi,
r) sau do6 dung 1énh Plot(x,y)
t=0:.01:2%p1;
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
D6i v6i hé toa do ciu Trong Matlab khong c6 ham dé vé .tuy nhién ta c6 thé chuyén
déi tir hé toa do cdu thanh hé toa do DéCart trong khong gian
[x,y,z]=sph2cart(theta,phi,r) sau d6 dung ham v& trong khong gian la plot3(x,y,z)
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4.5 Do thi cot
bar, barh

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

IL Mo ta
V& biéu d6 c4c gid tri trong véc tor hoic trong Matran nhu 1a thanh ngang hoéc thanh

thang dimg
bar(Y) v& mot d6 thi cot cho mbi phan tir trong Y. Néu Y 1a mot ma tran ,bar nhém céc
thanh duoc tao ra boi méi phan tir trong mbi hang.

Ty 1& truc x tir 1 to length(Y) khi Y 12 mot vector, va 1 dén size(Y,1), d6 chinh 12 s6 hang
, khi Y 12 m6t ma tran .
bar(x,Y) v& mot d6 thi cot cho méi phan tir trong Y tai cac vi tri xdc dinh trong x, & d6 x
12 vector ting dinh nghia cdc khoang cho c4c cot thing dimg. Néu Y 12 mot ma tran, bar
g0p cdc cot tuong ing trong cing mot hang trong Y tai vi tri tuong tng véi mot phan tir
trong X.
bar(...,width) ham nay giéng cac ham trén nhung c6 thém déc tinh dat d6 rong ctia
cot.Gia tri mac dinh ciia width 1a 0.8,. Néu width is 1, cdc cot trong mot nhém cham vao
bar(...,'style’) X4c dinh kiéu ctia cot
'stylé 1a 'group' hoac 'stack’. 'group' 1a ché d6 mac dinh
e 'group' biéu dién nnhém chia m c6t thing ding ,& d6 nla s6 hang va m1a s6 cot
trong Y.
e ‘'stack' Biéu dién d6 thi cot cho mbi hang ctia Y. Chiéu cao cta cot 1a téng cic
phén tit trong moOt hang

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

x =-2.9:0.2:2.9;

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

colormap hsv

Trang 9



o8r

0.6F

06[

0.5F

0.4

0.3

0.2F

0F

J‘JD

-2 -1 0 1 2 3

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

4.6 D6 thi banh (Pie)

C4u tric:

pie( x ) :Ham nay v& d6 thi banh véi cic 'khoanh' dugc xdc dinh bdi phan tram cic gia tri
trong vector x vi du x=[ 1 2 3 4] phan thanh 4 khoanh trén toan bd vong tron ,moi
khoanh tuong Gng phan tram cac

10%

phén tir trong x

>>x=[1 2 3 4];

>>pie(X)

cho d6 thi nhu sau: 20%
Dinh cao nhat tng véi phan tlir dau

40%

tién ctia véc tor ,cac phan tir ti€p
theo duoc bo tri theo chiéu ngugc
chiéu kim déng hoé .

Néu téng céc phan tir trong vec tor X
<1 thi trén d6 thi banh biéu dién
phan tram chinh la cac phan tr d6 .
Vidu

>>x=[ 0.1 0.2 0.3 ] % tuong tng véi 10% 20% 30%
>>pie(x);
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chuong 4
Ma tran - cdc phép todn vé ma tran.

4.1 KHAI NIEM:

Trong MATLAB dit liéu dé dua vao xir ly du6i dang ma tran.
Ma tran A c¢6é n hang, m cot duoc goi 1a ma tran c& n x m. Bugc ky hiéu A «
Phén tir a;; cla 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.
Ma tran hang ( 1 x m ) s6 liéu dugc bd tri trén mot hang.
;A Az . Ay

Ma tran cot (n x 1) s6 liéu dugc bo tri trén 1 cot.

a

nl

4.1.1 C4c qui dinh dé dinh nghia mot ma tran:

- Tén ma tran c6 thé gém 31 ky tu. Bét dau phai bang chit céi sau do c6 thé 1a
s0, chit cai, cdc ky tu dac biét ... Tén dat bén trai ddu bang , bén phai ddu bing
la cdc phan tlr cha ma tran.

- Bao quanh cdc phan tir cia ma tran bang ddu ngodc vuong.

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

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

4.1.2 C4c c4ch @€ nhap mot ma tran:

- Liét ke truc ti€p:VD >> A =[12 3;456; 789]
>>B=[12 3;
456;
78 9]
- Nhap thong qua 1énh. Dung 1énh input
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>> input('Nhap gia tri cho ma tran C =")
Nhap gia tri choma tran C=[134;457;7 5 §]

ans =
1 3 4
4 5 7
7 5 8

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

;-

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

- Neé&u khong dung ddu ( ; ) cau 1énh duge thuc hién va két qua dugc hién ra
man hinh.

- Trong ca 2 truong hop trén sau khi cau 1énh dugc 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=
1 2 3
4 5 6
7 8 9
Ca 2 ma tran A, B déu duoc Iuu vao trong bo nhé va c6 thé dugc sit dung cho nhitng cau
1énh ti€p theo.
>>c=a*b
c=
30 36 42
39 48 57
31 41 51

4.1.3 Hién thi lai ma tran:
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- Pé hién thi lai ma tran ta go tén ma tran sau d6 enter.

VD >>c
c=
30 36 42
39 48 57
31 41 51
- Dé hién thi noi dung clia ma tran hodc 16i thong bdo (trong d4u nhdy don) ta diung
lénh: disp
VD >> disp (c)
c=
30 36 42
39 48 57
31 41 51

>> disp(‘hién thi 1di thong bao nay")
hién thi 10i thong bao nay
Chu y:
- Céc phan tlr trong ma tran c6 thé 1a cdc so phiic:
VD >> a=[1+431 2+2i;3+i 1+i]
a=
1.0000 + 3.0000i 2.0000 + 2.0000i
3.0000 + 1.0000i 1.0000 + 1.0000i
- Céc phan tir trong ma tran c6 thé 1a cdc ky tu. Nhung trudc tién ta phai khai béo cdc
phan tr bang lénh syms
VD >> syms sinx cosx a
>> b = [ sinX cosX; a Cosx|
b=
[ sinx, cosx]

[ a,cosx]

>> c=[a sinx; a a
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[ a,sinx]
[ a a]
4.2. XULY TRONG MA TRAN:
4.2.1 Tao vécto tir ma tran:
Cong thiic tong 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 hoac am.
VD Tao 1 vecto t chay tir 0 d&€n 0.6 vé6i budc 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
Chd ¥ : Trong trudng hop gidi han trén, géi han dudi 1a cdc s6 nguyén va budc chay bang
1 thi ta khong can dua budc chay vao trong biéu thiic.
VD >>C=1:5
C=
1 2 3 4 5
4.2.2 Goi cic phan tit 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 timg 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
>>B=A(1,1)
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B=

1
>>A(3,3)=A(2,2) +B
A=
1 2 3
4 5 6
7 8 6

Chi y: Trong trudng hgp ta muén goi tit ca cac hang hodc tit ca cic cot ta c6 thé dung

todn to hai chdm ( :)

VD:
>> A =[1:3; 4:6; 7:9]
A=
1 2 3
4 5 6
8 9
>>B=A(2,)
B=
4 5 6
>>C=A(:,2)
C=
2
5
8
4.2.3 Goi 1 ma trdn con tlr mOt ma tran 16n.
VD
>> A =[1:3; 4:6; 7:9]
A=
1 2 3
4 5
7 8 9
>>B=A(2:3,1:2)
B=
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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 DAC BIET:
4.3.1 Ma tran zeros. Tat ca cdc phan tlr trong ma tran déu bang 0.
VD
>> C = zeros (2,3)
C=
0 0 0

>> d = zeros(3)

d=
0 0 0
0 0 0
0 0 0
4.3.2 Ma tran ones. TAt ca cdc 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. Téng tit ca gid tri cdc phan tr trén hang = Téng tat ca
gid tri cdc phén tr trén cot = Téng tét ca gid tri cac phan tir trén dudng chéo clia ma tran

vd
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>> A = Magic (3)

A=
8 1 6
3 5 7
4 9 2
4.3.4 Ma trdn eye. Tat ca cac phan tlr trén duong chéo ¢6 gid tri 1, cac phan tir khac c6 gia
tri 0.
VD
>> B =eye (3)
B=
1 0
1
0 1

4.4 CAC PHEP TOAN VECTOR:

Phép toan Cong thic Matlab
Cong, trir A+B, A-B A+B, A-B
Nhan mang AB=C A.*B
Chia trai mang B\A BNA

Chia phai mang A/B A./B

Luy thira mang AP A/ B

4.4.1 Cac phan tir 1a cic s6 thuc:
>>a=[112;211]

a=
1 1 2
2 1 1
>>b=[122;111]
b=
1 2 2
I 1 1
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>> 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=

4.4.2 Cac phan tir 1a céc s6 phic.
>>a=[1+i 2+31;3-4i 1+3i]
a=
1.0000 + 1.0000i 2.0000 + 3.0000i
3.0000 - 4.00001 1.0000 + 3.0000i

>> b=[2+1 2+2i;1-41 3+3i]
b=
2.0000 + 1.0000i 2.0000 + 2.0000i
1.0000 - 4.0000i 3.0000 + 3.0000i
>> c=a.*b
c=
1.0000 + 3.0000i -2.0000 +10.0000i
-13.0000 -16.0000i -6.0000 +12.0000i

4.4.3 C4c phan tir 1a cdc tham s6:
>>symsabc
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>>A=[ab; bc]
A=

[a,b]
[b,c]

>> B=A
B=

[a,b]
[b,c]

>> C=A.*B
C=

[ an2, bA2]
[ bA2, cA2]

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
8 9
>>B=A
1 4 7
2 5 8
6 9

Ma tran B duogc goi 1a ma tran chuyén vi cia ma tran A

4.5.2 Phép cong - trir ma tran.( + , - )

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

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

A=
1 2 3
4
8 9
>>B=A
1 4 7
2
3 6 9
>C=A+B
C=
2 6 10
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 1a cdc so thuc.
>A=[121;101]
A =

1 2 1

1 0 1
>B=[10221111 1]
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1 0 2
2 1 1
1 1
>C=A*B
6 3 5
2 1 3

VD cdc phén tir trong ma trdn 12 c4c s6 phitc.
>> a=[1+2i 2+2i;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 + 1.0000i 2.0000 + 1.0000i
1.0000 + 3.0000i 2.0000 + 1.0000i
>> c=a*b
c=
-5.0000 +11.0000i 2.0000 +11.0000i

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

d=
[2*a, b, c]
[ a, b, c]
[ 0, 0, a]
>>e=[abc; 2*¥a2*b 2 c;a0b]

ec =
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[ a b, ]
[ 2%a, 2¥bA2, ]

[ a 0, D]
>> f=d*e
f=
[ 2*%a24+2*%b*a+c*a, 2*b*a+2¥bA3, 2*c*a+2*c*b]
[ a2+2*b*a+c*a, b*a+2*bA3, c*a+2*c*b|
[ an2, 0, b*a]

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

c=B_axl
B B

Lay ma tran nghich dao thuc hién bang ham inv.

>A=[121;101]

A=
1 2 1
1 0 1
>B=[102211;11 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 so 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

tuong Ung.
>A=[121;10 1]
A=
1 2 1
1 0 1
>>B= A*2
B=
2 4 2
2 0 2

4.5.4 Phép quay ma tran. Quay ma tran B di 1 géc 90 do theo nguoc chiéu kim dong ho.
>>a=[123;456;789]

a=
1 2 3
4 5
7 8
>> b=rot90(a)
b=
3 6 9
2 5 8
1 4 7

4.5.5.Phép dao ma tran. Dao cac phan tir ctia ma tran tur trdi sang phai.
>> c=fliplr(b)

Cc=

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 noi suy

Vi sao phai ngi suy: Trong thuc t& khi do mot dai lugng vat 1y bat ky tai nhiing diéu
kién moi trudng thay d6i(con c6 nhiéu dai lugng khac thay d6i) ta nhan dugc cac gia tri
r0i rac ,va c6 tinh théng ké,ing v6i méi thoi diém ta nhan dugc mot gia tri do nhu vay
khi ta mudn x4c dinh gid tri do & mot thoi diém bat ky thi ta phai diing phép noi suy.
Trong chuong nay ta chi tim hi€u va tinh todn cho 2 phép noi suy do 1a :
+Noi suy lagrange cho bai toan mot chiéu
+Noi suy lagrange cho bai todn hai chiéu
5.1.1 Noi suy lagrange cho bai todn mot chiéu

L Ly thuyét
Gia str c6 n diém do r0i rac twong tng véi két qua do nhu sau:

X x0 x1 x2 .......... Xxn
f fo f1 2 .......... fn
Cong thitc noi suy lagrange bac N tinh gi4 tri do duoc tai mot diém bat ky 1a
Thuat todn ndi suy:
% thuat toan noi suy cho bai toan mot chie
function T=NS1C(x.f,xa);
i=length(x);
j=length(f);
T=0;n=i;
if(i~=j)
error('Ban nhap sai');
end
i=1;
while(i<=n)
g=1j=1;
while(j<=n)
if(i~=j)
g=g*(xa-x())./(x()-x());
end
=it
end
T=T+g*{(i);
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% in ra so lieu
sl=[i x(i) f(i)]
i=i+1; end

Nhép x , y,xa
i= length(x)

j=length(y)
11:1. * 'F:ﬂ

Gan i1=1

i=1+1
f=f+ g*
Thuat toan il 2 ndi suy cho bai
todn g=g* (Xa-x(j))/(x(i)- j=j+ mot chiéu lagrange
o - interp1(ndi suy theo spline)

One-dimensional data interpolation (table lookup)
Syntax

yi = interpl(x,Y,xi)

yi = interp1(Y,xi)

yi = interp1(X,Y,xi,method)
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yi = interp1(X,Y,xi,method,'extrap’)
yi = interp1(X,Y,xi,method,extrapval)
Mo ta
yi = interpl(x,Y xi) trd v€ vector yi chita c4c phén tl tuong tng v4i cdc phan tir clia xi va

gid tri tra vé d6 duoc x4c dinh bang cach sy néi suy(interpolation) trong vectors x and Y.
The vector x x4c dinh céc diém tai d6 dit lieu Y duogc cho trude (the points at which the
data Y is given). Néu Y 12 mot ma tréan, thi viéc noi suy duoc thyc hién cho méi cot cia Y
va Yi c6 kich thuéc 1a 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 st ring x = 1:N, & d6 N =length(y) 1a chiéu dai cia Y néu Y 12
vector, hoac size(Y,1) n€u Y 1a matrin .

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

'nearest’ Nearest neighbor interpolation

'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) trd vé NaN cho
tat ca cdc phdn tlr clia xi ma ndm ngoai khodng x4c dinh cta x. D6i vdi tét cd cdc phuong
phép, interpl dé cap dén viéc xdc dinh dit liéu(ndi suy cho cé cdc diém nim ngoai viing
cia x) ndm ngoai pham vi biéu dién

yi = interp1(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 interpl noi suy giita c4c diém. N6 tim gi4 tri tai cdc diém & giita c4c diém da x4c
dinh, ctia hAm mot chiéu(of a one-dimensional function £{’x)) hAm nay dugc x4c dinh dudi
dit liéu cho trudc (underlies the data. ) Him nay duogc biéu dién dya trén quan hé c4c cap
véc tor x,Y,xi,Yi
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[ o o ] xi
Interpolation is the same operation as fable lookup. Described in table lookup terms, the
tableis [x,Y] and interpl Jooks 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 = interpl(X,y,X1);
plot(x,y,'0',xi,yi)

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=175.995 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
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Vidu:>>x=[1234];
>> £=[0.671 0.620 0.567 0.512];
>> interpl(x,f,1.5)
ans =
0.6455
5.1.2 Noi suy cho bai todn hai chiéu

f(i-1.1) f(i.i- 1
\/ Vi
fe fk
f(i-1.i- Y
.. yi-1
Muc dich cta 1 . f(i.i- bai todn 1a: Xac
dinhgidtri X1 f(x,y) clia mot vi trf bét ky

trong mot mat phing x4c dinh (biét c4c toa do va gi4 tri cic diém xung quanh x(i), x(i-
1)...)

Muéhn x4c dinh gid tri tai mot diém c6 vi tri xi-1<x<xi va yi-1<y<yi ta ding phwong phdp
noi suy hai chiéu, thuc chat clia phuong phap nay 1a thuc hién hai 14n bai todn noi suy mot
chiéu

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

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

fe=

I ooy I G gyr, =P o0 f(| i)
yj-yj -1 yj-yj -1 yj—-yj-1 Yi—VYi-

g(x.y)= Xi — X fo i X-—XI-—l ff

Xi—xi—1 XI—Xx1-1
Chuong trinh c6 thé dugc viét nhu sau:
Quy uéc
Pau vao 1a f=[f(1) f(2) f(3) f(4)] twong ing véi [f(i-1,j-1) £(i-1,j) £(i,j-1) £(d,j)]; x=[
x(i-1) x(1)]
function g= C5(x,y.f,xa,ya)
% trong do x=[x(i-1) x(i)] y=[y(-1) y()]
% xa ya la toa do clia diém cén tim
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% f=[f1 £2 £3 f4] 1a véc tor f trong tng véi f(xy)
i=length(x);
j=length(y);
fe=(1/(y(D)-yG-1))*((y(§)-ya)*f(1)+(ya-y(-1))*(2)); % tinh fe
tk=(1/(y(1)-y(-1))*((y()-ya)*f(3)+(ya-y(-1))*f(4)); % tinh fk
g=(1/(x(1)-x(i-1)))*((x(1)-xa)*fe+(xa-x(i-1))*fk); % tinh g
Thyc hién trong command window nhu sau
>>x=[12];
>>y=[3 4];
>>f=[5678];
>> 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 phép chi doi dé x4c dinh nghiém ctia phuong trinh

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

Trén khoang phan ly nghiém [a b] , chia d6i [a b] bai c=(a+b)/2

Néu f(c)=0 thi ¢ 1a nghiém clia phuong trinh, néu f(c)~=0 thi so sanh d4u cla f(c) véi f(a)
va f(b), f(a)*f(c)<0 khoang phan ly nghiém mdi 14 [a c], f(c)*f(b)<0 thi khoang phan
nghiém la [c b]

Tiép tuc chia doi cic khoang phan ly nghiém cho dén khi tim dugc gid tri cn nao d6 ma
f(cn)=0 thi cn chinh 1a nghiém .Tuy nhién viéc tim chinh x4c cn 1a rit kh6 khan nguoi ta
chi tim nghiém géan diing trong mot sai s6 cho phép 1a tol

A

D6 thi biéu dién phuong phap chia doi

Néu sai s6 cho trudc thi s6 bude lap doi hoi 1a (b-a)/2°<tol
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Suy ra n>=(In(b-a)/tol)/0.6931;

Trong d6 b va a twong ing 12 cdc khoang phan ly nghiém méi
Thuat todn d€ gidi nhu sau:

%
function x= C5(a,b,t)
% n la so lan lap

% a la 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

X=C;

Phuong phap Newton

Cong thitc tinh nghiém cta phuong phap Newton 1a

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

f=f(x) 1a ham can tinh nghiém, chiing ta s€ tinh cac gia tri ciia Xn dén khi dat dugc sai s6
cn thiét ( tic 1a abs(Xn- Xn-1)< tol) thi Xn chinh 12 nghiém gin ding cta phuong trinh
trén.

%
%Thuat todn giai nghiém gan diing theo phuong phap Newton
function[x]=£(t,xb)

N=input('nhap buoc lap N=");

tol=1.e-5;
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x=xb;
i=1;
while(i<=N)
[f,£d]=T1(t,x);
x=x-(f./fd);
sol=[1 xb x f./fd ]
if(abs(xb-x)<=tol)
break;
end
xb=x;
i=i+1;
end
disp('nghiem cuoi cung la')
X
I //
function[f,fd]=T(t,x)
f= tA3+t+1;
fd=diff(f,t);
f=subs(f,t,x);
fd=subs(fd,t,x);
I/ Goi chuong trinh tir cira s6 Command Window----//
>>syms t;
>> xb=4;
>>[x]=f(t,xb)
%
5.3 Tich phan s6
a.Phuong phép hinh thang

I=2(f0+2f1+2f2+ .......... + fy)

f,=1"1(a), f="f(a+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
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h=(b-a)/n;
1=0;
for i=0:n
x=a+h¥*i;
c=2;
if((i==0)I(i==n))
c=1;
end
I=I+c*(2*xA2*cos(X));
end
I=I*h/2;
%o Thuc hien trong command window----------
>>[=C5(0,1,20)
I=
0.4784
Dung Matlab dé tinh tich phan hinh thang: frapz(x,y)
Egl:
>> x=[0:0.05 1]';
>> y=2*x.A2.*cos(x);
>> trapz(X,y)

ans =
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 1 véctor cot ¢ cling chiéu dai véi vector y, hodc y
lamot mang ma céc phén tlr ¢6 chiéu dai giong x

Tinh theo phuong phdp thong thudng chudn:
>>syms X

>> int(2*xA2*cos(x),0,1)

ans =

_2%sin(1)+4*cos(1)
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>> eval(ans)
ans =
0.4783
Két luan rang : phuong phdp hinh thang gidi theo trapz thi do chinh xdc kém hon:

b. Phuong phap Simpson 1/3

1=%(f0+4fl+2f2+4f3+ ..................... 2f, , +4f,  + )
H=(b-a)/N;

f,="f(),f,=f(@a+i*h)

% 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;
I=0;
for i=0:n
x=a+h*i;
c=4,
if((i==0)I(i==n))
c=1;
end
if(fix(i/2)*2==1)
c=2;
end
I=I+c*(2*xA2*cos(X));
end
I=I*h/3;
Cach giai Dung matlab( for simpson)
5.4 Dung Laplace dé gidi bai todn trong Ly thuyét Mach

Trong Ly thuy&t mach cé rat nhiéu cic dai lugng dao ham ,cdc dai luong d6 c6 thé duoc
bién ddi qua Laplace va thay thé bai to4n 1y thuyét mach vé bai todn gidi bing Laplace.
% Cac vi du

vi dul

syms t s;

I1=sym('T1(t)");

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

I1=sym(T1(t)");

laplace(i,t,s)

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

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

Cic lénh phu tro cdn chu y d€ gidi mot bai todn ky thuyét mach

1. Lénh collect( f, x) : 12 1énh nh6ém 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 th€x,y,zbing 123

>>syms X;

>>syms R1R2R3;

>> f=R14R2 + R3*x;

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

ans =

3+3*x

3. Trong khi giai phuong trinh :

Ching ta thay thé phdn tir laplace(I1(t),t,s) bang LI1 nhu sau
>>syms t s;

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

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

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

1=

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

(chd y khi thay I1(0) bing gid tri ndo d6 thi ta phai gdn nhu sau
vidu subs(l, { T1(0)' ,laplacedl(t).t.,s)’ }, {2, LI1})
két qua sé duoc nhu sau; 1= s* LII -2

4. Sau khi giai ra nghiém dong , dp theo laplace thi ta chuyén d6i ngugc lai ding ham
bién déi nguoc laplace( ham nguoc 1a illaplace)
Vi du cu thé

Cho mach dién c6 cac phuong trinh nhu sau:(dI1/dt)*R1 +R2 =11*R3
% giai hé phuong trinh trén banirg cdch bién d6i sang laplace
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%chuong trinh viét trong M-file va dugc ghi trong file C5.m
syms R1 R2 R3 real;

I1=sym('T1(t)");

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

eql=dI1*R1 +R2-11*R3;

symsts;

ql=laplace(eql,t,s)

syms I1p;

q2=subs(ql,{R1,R2,R3,T1(0)", laplace(I1(t),t,s)'},{1,2,3,2,I1p})
q2=collect(q2,I1p);% nhém lai thira s6 chung 1a I1p
I1p=solve(q2,I11p)% Giai phuong trinh trén véi bién I1p
ilaplace(I1p)% bién d6i ngugc lai sang I1(t)

Két qua khi thyc hién chuong trinh trén 1a:
>>C5
ql =

R1*(s*1aplace(I1(t),t,s)-11(0))+R2/s-R3*laplace(I1(t),t,s)

q2 =

s*[1p-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 12 mot s6 bai tap dé gidi.

5.5 Giadl hé phuong trinh dai sO tuyén tinh
Phan nay da trinh bay & chuong II 'Thu vién todn hoc Symbolic'
Mu6n gidi trudc hét ham phai 12 ham symbolic cia mot hodc nhiéu bién nao d6

>>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 ciu tric

n=
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x: [1x1 sym]
y: [1x1 sym]
>>n.x % truy nhap ciu tric bién x
ans =
4/3
>>n.y % Truy nhap céu triic bién y
ans =
-1/3
5.6 Phuong trinh vi phan thuong
DSOLVE Symbolic tim nghiém ctia phuong trinh vi phan DSOLVE('eqnl’,'eqn2', ...) chi
chap nhan céc biéu thic vi phan dang symbolic (‘eql'....) va diéu kién ddu .Mot s6
phuong trinh hoic c4c diéu kién dau c6 thé duge nhém lai v6i nhau va cich nhau bang
d4u phdy(comma), d6i v6i mot thong s6 ddu vao , mic dinh 12 bién 't' bién doc 1ap nay c6
thé dugc thay d6i tir 't' dén cc bién symbolic khdc bing cdch thém bi€n d6 nhu 13 thong
s6 d4u vao cudi cling
Vi du nhu sau: gia sit ta can gidi phuong trinh vi phan dy/dx= x*y bién 1ay tich phan(phai
12) x cho nén ta coi x 1a thong s6 ddu vao cudi cling ta viét nhu sau

syms X

Thong
, . 7| s6cudi

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

ky hiéu 'D' dinh nghia phuong trinh vi phin tuong tng véi bién doc 1ap vi du thong

thuong st dung dy/dt . "D" dugc theo sau bdi mot s6 ,thi s6 d6 dinh nghia bac vi phan vi

du D2y nghia 13 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 tic 1a d’y/dt®

chi y ring bién symbolic khong dugc chita trong D vi du nhu khong thé ghi nhu sau :

syms y; dsolve('Dy") (sai)
Diéu kién dau x4c dinh boi biéu thitc 'y(a)=b' hoic 'Dy(a)=b'
& d6 y 1a mot trong nhitng bi€nphu thudc va a va b 1a s6 khong d6i néu s6 diéu kién dau
nho hon s6 bién phu thudc thi Két qua sé duoc cho trong mang C1,C2
C6 ba kiéu d4du ra .Da6i v6i mot phuong trinh vi phan thi ¢6 mot ddu ra , d6i véi hé c6
nhiéu phuong trinh vi phan thi ¢6 s6 ddu ra twong tng (d4du ra c6 thé 1a mot structer)
Examples:

dsolve('Dx = -a*x") returns

ans = exp(-a*t)*Cl

x = dsolve('Dx = -a*x','’x(0) = 1','s") returns
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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)")

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 = -ar2*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

Ciu tric

[T,Y] = ODE23(ODEFUN,TSPAN,YO0) véi TSPAN = [TO TFINAL] t6 hop hé phuong
trinh vi phan y' = f(t,y) tir thdi gian TO dén TFINAL véi gié tri ban dau YO( with initial
conditions Y0). Him ODEFUN(T,Y) chéc chén tra vé mot véc tor cot tuong dng voi
f(t,y). Mbi hang trong méng két qua Y tuong tng thdi diém(t) trd vé trong column vector
T

Dé 14y két qua tai céc thdi diém TO,T1,...,TFINAL(t4t ca 1a ting déu hodc gidm déu) sir
dung TSPAN = [TO 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 thudng st dung options 12 mot s6 vé huéng dé néi vé sai s6 lién quan ('RelTol")
Né&u khong c6 thong s6 trén thi méc dinh sai s6 lién quan 1a =1-e3 va sai s6 tuyét d6i mac
dinh v6i tat ca cdc phén tir 1a le-6
Example

[t,y]=0de23(@vdp1,[0 201,[2 0]);
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plot(t,y(:,1));
solves the system y' = vdp1(t,y), using the default relative error
tolerance le-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 * dg/dt + q/c = Eo* cos(w*t)
% nguyen tac giai
global R L C Eo omega
L=100;
R=100;
C=0.25;
Eo=10;
omega=1;
%t0=0;
Y%ota=3;
%x0=[1 1]
tol=1e-3;
[t,x]=0de23(@Mach1,[0 3],[1 1],tol);
kg=[t x(:,1) x(:,2)]
plot(t,x(:,1));
Jo-------=--==-= Ham Machl
function f= Mach1(t,x)
global R L C omega Eo
f=[(Eo/L)*cos(omega*t)-x(1)/(C*L)-R*x(2)/L x(2)];
% ket qua thuc hien trong command window------

kq =

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
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2.1408 -6.2933 8.4990
24104 -8.8576 11.1269
2.6868 -12.3044 14.6669
2.9682 -16.9303 19.4292
3.0000 -17.5398 20.0576
Nguyén tac giai bai todn : Pua phuong trinh vi phan cap 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 4nh , 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:

* Tirkhung ca s6 command kich -y — —ii x4

File/New va chon Figure tir menu | e Edt Tools indow Help

. lozda/xnA A/ | ®@p 0

XO.

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

enter.

5.2 CAC LENH MENU DO HOA TRONG MATLAB:

Dé gitip cc ban c6 thé ndm viing va st dung chuong trinh Matlab; phan
nay gidi thiéu c4clénh trén thanh menu cung vé6i cac chiic nang va cong dung

clia tiing menu con nam trong cdc menu chinh.

5.2.1 File:

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

New Figure ding dé md& trang man hinh d6 hoa méi.
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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:

MG tap tin do thi cii trong khung man hinh d6 thi dé xt Iy theo nhu cau cong viéc.

Cac budc thuc hién mé do thi da luu:

e KYch File/ Open td menu xa, xuEt hiOn mun hxnh thoti Open .

File Edit Toolz ‘wWindow Help
Open 2x
Loak jn: I@ wark, j = 5 Ex-

b1
b ahink
Mew Folderl

Mhorn mol
Ondink
sfprj

in:

Cancel

File name: Ilogc- j Open
: =l

fir

Filez of wpe: I Fig-files [*.fig)
Noi ' chira

céc tap tin do thi clia Matlab. Noi chtta c6 thé 1a 6 dia, thu muc hodc chuong trinh
khac.

- File nane: Tén tap tin muén m¢& trong khung man hinh do thi .

- Files of type: Thé loai tap tin d6 thi 1a .fig

e KYch ®dp vpo ton tEp tin muén mé ho&c ® nh tan tEp tin vpo khung
File name ho/Ec kYch mét ICn vpo ten tEp tin, kYch Open. TEp tin ®&
thp vda chan si hiOn I2n mun hxnh.

Close:
Déng khung man hinh d6 thi dé€ vé khung cira s6 nhap lénh ctia Matlab ( Biéu tuong

¢6 chuc nang tuong duong v6i 1énh Close trong menu File)

Save:
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Luu lai nhitng thay déi trong khung man hinh d6 thi hién hanh. Tuy nhién, c6 mot
diéu khac biét 1a 1énh nay luu lai ngay nhiing thay déi trong tap tin mdéi sau khi da dugc
dat tén va dang hién dién trén man hinh dé tiép tuc xir ly.

Néu ban md tap tin cii v6i lénh Open dé xi 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 do thi méi vé theo mot tap tin méi
hodc Iuu lai nhitng thay d6i trong noi dung ctia tap tin cii dugc md véi lénh Open theo tén
ct hoac véi tén mé6i. Cac bude thuc hién nhu sau:

e Sau khi thay déi , kich File /

§ fouchol l=E
Save as T 21x|
. . . . . 5 Savein Iawolk j - £f E2-
- Save in Noi chua cic tap tin | — f
¢ . 2~ 2 A . Mohinh
muon. Luu. Noi chita cic tap tin e Folder
Nhom mol
d6 thi cua Matlab. Noi chita c6 i
J N R - taymanf
thé la o0 dia, thu muc hoac '°gh°|'ﬁgf-
gl || tinhluc.Fig
chuong trinh khéc. gt
- File name Tén tap tin tuy
\ File name: I j Save I
chon dé Iuu cho do thi vua tao

Z

. Save as lype: IHg-h\es[*_ng] j Cancel
- Save as type Thé loai tap tin A -

0o N SRR IRRREE R ARl

muon luu. Mac dinh 1a .fig doi

20
0

vGi cac tap tin do thi

e Sau khi chon nguén chita (néu cén thié€t), dat tén méi cho do thi, kich vao Save dé

luu.
Export:
Luu lai tap tin d6 thi hién hanh thanh mot
R \ ) File Edit Toolz ‘window Help
dang tap tin khac dé sau nay c6 th¢ chuyén . B 20|
« . . | Savein Ia wark j = EF Ea-
sang chuong trinh tng dung khac. ' — S—
Mohinh
e Tao mot do thi mé6i hodc mo tap tin do New Foldet
MNhom mal
thi ci 1én man hinh. o
e Kich menu File va chon Export. Man
File name: * gmf Save I
hlnh hlen khung thoal EXport' Save asype: | Erhanced metafiles(*. emf] j Cancel |
EPS Level 2 Calor [*.eps) -

Adobe [lustrator files [ ai] i j
JPEG images [*jpg) i '
&0 TIFF images(".tif] . U U

TIFF no compression im v i
A Portable Metwork Graph
T ran g G Paintbrush 24-bit files [*,
A0 | {Portsble Bitmap files (Fpbm] ook
Portable Graymap files [*.pgm] = | |
Portable Pizmap files [~ ppr o ! !




Save in Noi chua cdc tap tin muén chuyén.

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

phan m6 rong lai 1a mot tén khac .

Save as type Chon loai tap tin muo6n Iuu lai dé chuyén.

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

Property Editor:

mac dinh cho phu hgp véi tac vu.
Preferences:  Hién khung thoai vé6i ba tuy &

chon dé nguoi sit dung c6 thé thay ddi tham

s0 cho phu hgp nhiém vu. ,

General: Hién khung thoai ngay khi -
kich chon 1énh Preferences tit menu
File ctia khung ctra s6 lénh MATLAB.
K

Hién khung thoai Graphics Property dé ngudi sir dung thay déi cdc khung thuoc tinh

references il B3

il |
General |Enmmand wwdindow Fort | Copying Options |

i~ Mumeric Farmat—— -~ Editor Preferencs
& Shoit [default] £ Buiikin Editor
& L (‘I Erowss...
" Hex
" Bank  Help Directar
" Plus [CrMATLABRTT Whelph Browse...
" Shait E
i LongE
 Shat G " EchoOn
& L I Show Toolbar
 Rational [¥ Enable Graphical Debugging
i+ |Loose [defaull]
" Compact

1] I Cancel | Lpply I

General  Command ‘Window Font I Copying Options I

Shyle: Size:
Eold J11
Light

T WnTimeH =l Fegular ]Ii I
T Aviel | 15 =
Backaround Colar:

I
[Cowee o oo

Color AaBbhYyZz

I-Black vl

™ Display Fized Pitch Fonts Only

Ok I Cancel I e I

n
khung danh muc font cing thuoc tinh dé
ngudi st dung thay déi font mic dinh thanh

font quén thudc.

Trang 4

ch chon cac loai tham s&

muon thay déi hodc gan thém

sau do6 kich OK.

e Command Windows Font:
21x]
General | Command Windaw Fort  Copying Dptions |
r— Clipboard Format
@ windaws Metafile
 Windows Bitmap
I Match Figurs Sereen Sizd
Select this option to copy the figure as it appears on
soreen, of leave it unchecked to uze the Page Setup
settings to determing its size.
¥ white background
Select this option ta copy the figure with & white
background.
ak I Cahcel Apply




e Copy Options : Hién khung thong tin dé ngudi st dung tuy chon nhitng thanh

phan d6i tugng mudn sao

chép. x
Page &tup: Hlén khung thoal Orientation Size and Position
2 . . . & Portrait £~ tatch Figure Screen Size

Page Setup de dlnh lal trang m " Landscape + Set Manual Position and Size
cho phu hop vé6i d6 thi khi vé W I B

- . ™ Match Axes Limits and Ticks | i
hodc in. L E

e OQrientation: Chon huéng =t

| Paper Size: 85 11 Iinches 'l

Print colored lines and text in:

- . - . Paper Pozition: 0252586
glay n dOC hoaC m 1 Black and ‘White I ]

ngang. el Center | Fill | taw Azpect | Tt

e Limits: Panh dau chon dé

b Help | Diefault | Ok I Apply | Cancel |

dp dung hoac khong éap
dung ch& do vira khép véi cac 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, st dung theo mac dinh hoac chinh
theo tuy chon.
» Center In do6 thi & gilta trang
> Fill  In d6 thi tron ca trang
» MaxAspect In do thi theo ty 1&

print Setup 2|
t6i da — Printer
. Hame: Properties... |
Pr]‘nt Setup' Status: Default printer; Ready
> ., N . . .. ~ < n Type: AGFA-AccuSet 1000
Néu c6 nhiéu loai thiét bi in( v€ ), thi nén | wnee e
Comrment:
. . . . . 2 N .
khai bao lai truéc khi chuyén ban do thi sang . g
[~ Faper nentation
mady in hodc may Vé. Sz Lettr | @ Poat
' .
. . n - R A . Source: IAutoSeIact Tray j " Landscape
Céc bute thyc hién vé mot do thi: T 1]
K, h Fl O — Printer
i ich File / Open. Mame:  [AGRA&ccuSet1000 =] Properties.
s . . N ~ ‘A Status:  Default printer: Ready
e Kich File / Print Setup, man hinh hi¢n (2% 220 0T
. . “where: LPT1:
khung thoai Print Setup. Commer I Pirttofi
—Piirt range Copie:
Al Murnber of copies: |1 3:
Tl’al"l E " Pages [rom: Lo:l
g ) Selection @
| Cancel |




e Kich chon loai mdy in, khé gidy.... Theo y muon.
e Kich Ok dé in.

Print Preview: Xen lai d6 thi hién hanh trudc khi chuyén sang in

Print:
Hién khung thoai print dé ngudi st dung chon loai mdy in hodc mdy v& cho phl
hop; chon s6 lugng ban in véi Copies. Néu can thiét kich Properties dé chon thém cdc

thong tin bd sung can thiét.

5.2.2 Edit: Hién menu x6 chita cdc 1énh con lién quan dén viéc st ly cdc doi tugng cling
nhu céc thong s6 da gan cho déi tuong .

Undo: Huy lénh hoic chic niang da dugc thi hanh trudc dé. Sau khi kich 1énh Undo dé
thuc hién viéc huylénh, Undo s& chuyén déi thanh Redo dé c6 thé phuc héi nhitng chitc
nang da huy.

Cut ( Ctrl + x): Cét doi twong da chon trong ban do thi hién hanh dua vao Cliboard dé sau
d6 dadn vao do6 thi khac. Sau khi cit d6i twong da chon s& bi€n mat tai vi tri hién hanh.
Céc budc thuc hién nhu sau:

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

e Kich chon d6i tugng mudn cat.

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

e M0 do thi muon duge dan doi tuong da duge Iuu vao Cliboard.

o AnCtrl+v hoac kich vao Paste. D6i tuong s& duoc dan vao do thi méi hoic vi tri

mai cua do thi cil.
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e Dé di chuyén déi tugng dén vi tri moi ta kich vao doi twong muon di chuyén. Khi
con tr6 d6i thanh miii tén bon dau thi kéo, gitt doi tugng dén vi tri méi r6i tha nit
chuot.

Clear: Xoa doi tuong dugc chon trong do thi.
e Kich vao bi€u tuong Enable Plot Editing trén thanh cong cu. W
e Kich chon do6i tuong muoén xo4.

e Kich Edit / Clear. D6i tuong s€ xoda mat tai vi tri hién hanh.

Select All( Ctrl + a): Chon tit ca cdc doi tugng trong d6 thi hién hanh dé xir Iy theo nhu
cu.
Copy Figure: Sao chép ca d6 thi sang Cliboard dé roi sau d6 ddn sang trang man hinh dé
thi hodc sang chuong trinh khéac. Céc bude thuc hién nhu sau:
e Mo d6 thi muon duge sao chép sang doi tuong khac.
e Kich Edit / Copy Figure. Do thi s& dugc 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 d6i (Xem File /
Preferences).
5.2.3 Tools ( Ctrl + t): Chua céc lénh cong cu ho tro viéc thuc hién, xur 1y cdc thudc tinh

minh hoa trong do thi dé ngudi quan sit dé& hiéu

hon. D& YA A/ ppo
Show Toolbar:

Cho hién hoic gidu cdc biéu tuong cong cu Standard trén man hinh

Enable Plot Editing: Panh d4u chon hoac bo chon déi tuong. Iy

Axes Properties: Gan thudc tinh
E
cho céc truc toa do cung véi tiéu de

Title: DO THILUC KEQ TREM D&Y
d6 thi hién hanh. Thi du véi do6 thi
X Y
ll}'C kéo S()’i dfly khi quay tron qllgl Label: |50 BUOCTINH [LOC TREN 01 DAY
A ~ N 2z A s imits: M | 0 400 M | 20 160
ciu. Thay vi dung cdc thuoc tinh limie: Tl 0] = B
Tick Step: [~ Manual 100 [~ Marual I 20
Scale: % Linear f* Mormal ¢ Linear + MNormal
" Log " Reverse " Log " Reverse
Grid: [V On v On

k. I Cancel | Help | Apply




lénh dé gdn chung véi s6 liéu, ta c6 thé dung khung thoai Axes Properties dé gan thudc
tinh. Cac bude nhu sau:
e Sau khi vé& d6 thi , kich chon Tool / Axes Properties. Man hinh xuat hién khung
thoai Axes Properties.

e Trong khung thoai Axes Properties c6 thé: dt tieu dé cho d6 thi ( Title), gdn nhan

cho truc x va truc y

o

b
( Label) glé,i han do lé,n C File Edit Toolz “window Help
2 . .
IDsEasE|(vA A &80 0
CéC truc 1 DO THI LUC KEO TREMN DAY
: 1680 T T w T T
( Limits), ty 1& xich céc 140
truc..... . cho do thi. > 120
[}
e Kich Apply va kich OK. & 100
=
e 60p
(]
= &0
40
- : : i : :
u] B0 120 180 240 300 360
SO BUOC TIMH 7 360 doi
Line Properties: Géan thuoc tinh nhu cic diém B B3 T LU (428 T2 e
x

dinh dit liéu, tao nét d6 thi diy hay mong ciing

nhu miu sic cho dudng d6 thi hién hanh. Cic Lewidte [15 | MakerSie [5

budc thl_l'C hlél’l nhu sau: Lire Style: Isolid [-) 'l M arker: Inone 'I
e Kich Enable Plot Editing va kich chon

N . S ” . Color: |_ Select...
duong do thi. Nhitng diem dinh dir liéu |

trén dudng do thi s€ dugc ddnh ddu bang ok | cacel | Heb | e

nhitng hinh vuong nho. -

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

e Chon do day moéng cua duong do thi 21
. N . ~ A~ 9 ~ A Font: Font style:
Line Width; kich c& dau dinh dit lieu Freis
<o ; 2 B o [T Vn3DH -
trén do thi Marker Size; Ki€u diang do [ ks, ki
. B Vndrial Bold Italic
thi Line Style; mau séic Color ...... i
B VndriaH =
e Kich Apply va kich OK. O —
Script:
| |
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Text Properties: Thay ddi cdc thuoc tinh cho cac ky tu trong d6 thi. Cdc budc thuc hién

nhu sau:

M& d6 thi muon thay déi thudc tinh ky tu.

Kich menu Tool / Axes Properties. Xo4 cdc ky tu cn thay déi truGc d6. Nhap lai
cac ky tu theo cach go ti€ng viét, dung quan tam dén cac ky tu hién ra c6 ding
khong. Kich Apply va kich OK.

Kich biéu tuong Enable Plot Editing, chon chubi ky tu muon thay ddi thuoc tinh.

Kich  menu Tool / Text =10 x]

File Edit Toolz “Window Help
Properties. Man hinh xuit hién |nzga|(va » - 2 2 =

£05 THL BIEU DIEN LUU

khung thoai Edit Font Properties. 160 : , . : :
) ) 71 A RO S T oo X AR
Trong khung thoai, chon loai font : : : 4 S
et 1 1| S T SUNR PR R 8 _____._8
~ . p p = : : g .
chit Vn Time; kich chon céc E. ; ; - Dy
e R FTTTT T
thuoc tinh cho font chit OgpR o # ]
= A : : S : :
, L .2 , o 5 . . I . I
( kich thudc, kiéu dang). S e N - AR AEEEE Pt -
) ol N ]
Kich Ok. ; 1 : : :
2DD EID 1 éD 1 ;D 2;10 SDID 360
S5BUSC TINH 360 B

Unlock Axes Position: Chinh lai ty I

truc toa do hodc di chuyén dé thi dén vi tri khac trong khung ctra s6 d6 hoa.

Kich chon biéu tugng Enable Plot Editing.

Chon truc toa do x (y) néu la do thi

=10l
2D hoic truc z néu dé thi 1a 3D Ele Edt Tooks window Help

DsE&avAA/ 2o
Kich menu Tool / Unloock

£ THL BIEUDIENLUU

Position. 50—
Muén chinh ty 1é cho truc nao, z
11| S T . At I NS
’ A N o R ? (o]
kich chu¢t vao diém chinh trong @ % P
L
e z 2 A . N 7z N o
bon goc cua do thi va kéo vao s o808y ARERDT ARk EEREEEEER IR,
. ) = 1 L
trong hay ra ngoai theo huéng tam. | | | | ,
D 1 1 | 1 I
N~ ~ . g N soax . ] B0 120 180 240 300 360
Néu muon di chuyén do thi dén vi SSBUSC TENH (360 BO)

tri khic, kich chuot vao diém

chinh ndm trén mot canh va kéo dén vi tri khac.
Sau khi thuc hién xong, kich lai menu Tool. Lan nay 1énh Unlock...... déi thanh
Lock Position. Kich Lock Position dé kho4 lai.
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Show Legend: Cho hién hoac gifu bang phan loai s6 liéu ctia do thi trén man hinh

e Mg d6 thi muén hién bing mECE— Il
| File Edit Toole “Window Help I

phan loai dit litu trén man . osE&(xA 2/ 220 I

. i f
hinh. i

Hl daial
I data2
251 [ datad
[ datad
Bl datan

dataf

e Sau khi d6 thi hién trong
khung man hinh d6 hoa, kich
Tool / Show Legend. Ngay

canh do thi s& xudt hién khung |

30%

data?
datal
datad
datall

phan loai s6 liéu cua do thi |

cung v6i moi loai mang mot

mau khéac nhau. y
e D¢ gidu phan loai dit liéu do thi, kich Tool / Hide legend
Add: Hién bon thanh cong cu ho trg cho viéc thém cac thudc tinh vao do thi:
e Axes: V@ truc toa do moi trong khung man hinh do6 hoa.
» Kich File / New / Figure.
» Kich Tool / Add / Axes. Con trd mouse déi thanh hinh chit thap.
» Kich chon vi tri dau tién, kich va kéo mouse. Tha mouse sau khi c6 kich
thudc ctia cac truc toa do da dinh.
e Line: Thém duong ké vao d6 thi. Cac budc thuc hién nhu sau:
> MO0 do thi muon thém dudng ké.
» Kich Tool /Add /Line hoic kich biéu tugng Add Line/  Trén thanh

cong cu. ozda a2 p s
> Kich chon diém dau |

tién, kéo mouse dén y
. . ) . ) ok BOMON TUDONG HOA
vi tri thtt hai. Kich
. 2 . 06
lai mouse dé dinh
0.4 - P
Vi. '
> DE gin thuoc tinh o2
cho duong ké, kich % 0.2 02 06 08 i

biéu tugng Enable
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Plot Editing trén thanh cong cu va kich dip vao duong vé€ d6. Man hinh

hién khung thoai Edit line Propertise.

» Khai bao tham s6 cho tiing loai thuoc tinh ( giong nhu trong Line

Properties).
Kich Apply va OK.

e Arrow: Thém cdc mii tén vao dudng do thi tai nhiing vi tri bat ky.

>
>

Mo d6 thi cin thém miii tén.

Kich Tool / Add / Arrow, hoic kich biéu tuong ﬁ trén thanh cong
cu.

Kich chon vi tri dé thém mii tén, kéo mouse dé 1y do dai cho miii
tén.

C6 thé di chuyén miii tén dén vi tri bat ky bang cach kich mouse vao

miii tén roi kéo dén vi tri da dinh vi.

e Text: Thém cdc ky tu vao do thi. Cac buGe thuc hién nhu sau:

>
>

M& do6 thi can thém ky tu.

Kich Tool / Add / Text hoic kich biéu tuong | A, trén thanh cong
cu.

Kich chon vi tri can thém ky tu, nhap ky tu tir ban phim.

Kich vﬁoﬁ roi kich dip vao chubi ky tu dé thay déi font chit va
thudc tinh cho phu hop.

Dé di chuyén, kich vao chudi ky tu réi kéo.

Dé stra d6i noi dung kich dip vao chudi ky tu r6i thuc hién nhu trong

word.

Zoom In: Phéng to do thi dé quan sat timg chi tiét.

>

cu.

Kich vao Zoom In hoic kich vao biéu tugng ‘E'::' Trén thanh cong

Zoom out: Thu nho d6 thi theo yéu cau.

>

Kich vdo Zoom out hodc kich vao biéu tugng E Trén thanh

cong cu.
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Rotate 3D: Xoay doi tuong 2D thanh 3D

& thi bish thise) bt
_ déng Bnday kfo

B

400
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5.3 THUC HANH VE CAC LOAI PO THI 2- D
5.3.1 D6 thi tuyén tinh:

Do thi tuyén tinh 1a loai d6 thi 2-D dung cic
doan thang n6i c4c diém dit liéu lai v6i nhau dé tao
thanh mot biéu do lién tuc.

e Iénh v€ Plot:
>> Plot ( tén bién , tén ham)

VD 1: v& ham y = sin (x)
>x=0:0.1:10;

% Tao vecter x tr 0 — 10 v6i1 buée 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 dén 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 ( Diém d4u, diém cu6i, s6 diém
cin v€)

% v€& ham y = e™.sin (x) v6i x chay tir 0 — 50 véi s6
diém can vé& 50 diém.

>> x=linspace(0,10,50);

>> y=exp(-X).*sin(x);

>> plot(x,y)

53.2 Db thi dang d4nh déu:

Trang 13

015 H

7.8

6.5
0




D6 thi dang ddnh dau 12 loai dé thi chi dung cdc diém nhu vong tron, hinh thoi .... Thay vi diing cdc doan thing néi lai véi
nhau.VD 4:

>>a=[88.558657788577.5597.59.2];

>>plot ((a,*’);

>>grid on

5.3.3 V& nhiéu dudng biéu dién trén cling mot d6 thi:

Cung mot ban do thi ta ¢6 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 doé 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; 05}

>> yl=sin(x);

>> y2=sin(x).*3.7(-x);

>> plot(x,y1,Xx,y2) 05}

5.3.4 Chu thich va kiém so4t dé 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 tro chuot.

e legend(‘chudi 1’,’chudi 2'...) dua ra man hinh d6 hoa mot khung chi thich bao gom
céc chudi. Vi tri chia 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 céc kiéu sau:

Ky hiéu Mau Ky hiéu Kiéu
vang : Cham diém
do tuoi 0 Vong tron
xanh X Dau x
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o]

~ € o 0

do

xanh 14 cay
xanh tham
trang

den

+ Dau cong
* Dau sao

- Nét lién

-. Gach chdm

-- Gach gach

Khi d6 ta dung lénh: plot(tén bién, tén ham, ky hiéu mdu ky hiéu kiéu dudng’)

VD 6: vé&€ ham Cos(x), cos (2x)
>> x=linspace(0,10,50);

>> y=cos(X);y1 = cos(2*x);

% V& y bing ddu x mau den, y1 bang ddu * mau xanh thAm

>> plot(x,y, xk’,x,y1,”*b’);

% Tén do thi

>> title(' Do thi ham cosx & ham cos2x")
>> xlabel(' Truc Hoanh")

>> ylabel(' Truc Tung')

>> grid on

File Edit Tools “Window Help

lbsaa(var/s®2po

Do thi harn cosx & ham cosZx

1 b
T =T % . *
. | &* P X ""- I *
P : " *
| | . | *
Rt e
+. A e
g x | ¥ 7 |
2 | L] - %,
o D“"{"‘.“. ““““ AT i
2 | | + N o*
= ¥ X |
I - I
A L +* i
)5 O AR S R R,
'.h' .h* | ;o
+ ' x » * |
Y- ¥ - * !! 3
-1 ﬁ.: oyt | .*" o x vt
0 2 4 5 a8 10
Truc Hoanh

Ga4n gi4 tri thanh do: Ngoai gid tri thanh do theo méc dinh ctia chuong trinh, c6 thé tu

chia thang do theo dir liéu riéng.
VD 7:
>>x=-pi:.l:pi;
>>y = sin(x);

>> plot(x,y)

>> set(gca, Xtick’,-pi : pi/2 : pi)

>> set(gca, Xticklabel', { '-pi',- pi/2',0", pi/2',pi' })
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5.3.5 D6 thi hinh thanh:
Loai do thi ndy thudong dung dé minh hoa cdc so liéu theo dang thanh, c6 thé theo

truc x hodc truc y. VD8 : V& biéu dé khéi lugng nhap hang trong 12 théng.
>>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

Thl Th2 Th3 Th4 Th5 Th6é Th7 Th8 Th9 Th10 Th11l Thl2
Thang

5.3.6 DO thi toa do cuc:
Thuong duoc a4p dung trong
linh vuc thién van nhu huéng gid,

huéng di chuyén ctia con bdo...VD

9:
>>th =1[0:.1:10];
>>rl =th;

>> 12 = 5*cos(th)+ 5;

>> % mau den, duong cham.
>> h1 = polar(th,rl,'k.");

>> set(h1,'Markersize',15)
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>> hold on

>> h2 = polar(th,r2,'’k"); % mau den, lién.

5.3.7 D6 thi hinh Pie:

La loai do thi ty 1& bach
phan cla timg loai dit lieu dé minh
hoa. Theo mac dinh Matlab s€ to
mau khac nhau cho ting thanh phan
dir liéu.VD 10:
>>x =[3022 15 8 25];
>>explot=[0 100 O0]; o
>> pie(x,explot)

>> colormap jet

5.3.8 Hién nhiéu d6 thi trong mét man hinh:

Trong mot man hinh dé thi, c¢6 thé cho hién nhiéu do thi véi mdi do thi 1a mot loai dit lieu khac nhau.VD 11:
>>a=[3.24.156];
>>b=[2543.549];

>> subplot(2,1,1);plot(a) 6
% tao truc tao do
>> subplot(2,1,2);plot(b)

% tao truc tao do 4

1 15 2 2.5 3 3.5

,TLarg 17 ‘ ‘ ‘ ‘
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5.3.9 Lénh staris:

Dé vé do thi bac thang.
VD 12:

>>x =0:.25: 10;

>>stairs (X,sin(x))

5.4 THUC HANH VE CAC LOAI PO THI 3- D
5.4.1 Lénh xac dinh viing vé:

>>a = linspace(1,5,50);

>>b = linspace(1,10,100);

>>[ x,y] = meshgrid(a,b);

>> 7 = sin(x)+cos(y);

5.3.2 Leénh v& : plot3(x,y,z) :

Tao cac doi tuong tuyén tinh
trong moi trudong 3-D. VD 8:

>> a =linspace(0,10,100); 05 \%\
>> b=linspace(0,6,100); P “s:;l;;é.’f‘”
)4

10

>>[x,y]=meshgrid(a,b);
>>7=sin(x)+cos(y);

>> plot3(x,y,z)

Nguoi ta dang Iénh
mesh(z): dé hinh vé c6 Iudi.
vd

>>a=linspace(0,10,100);




>> b=linspace(0,6,100);
>> [x,y]=meshgrid(a,b);
>> z=sin(x).*cos(y);

>> mesh(z)
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Chuong 6
Mo hinh hod, M6 phong hé thong dong st dung Simulink

Muc luc chuong :

1. Khéi niém vé simulink

2. Phuong phép xay dung m6 hinh

3. iing dung simulink m6 phdng céc bai todn ky thuat
6.1 Khai niém vé simulink

What Is Simulink?
Simulink 12 mot phdn mém géi gon dugc st dung dé xay dung mé hinh va mo phéng ,
tinh todn phan tich hé thong dong .Simulink cho phép mo ta hé thong tuyén tinh, hé phi
tuyén , cic mo hinh trong thoi gian lién tuc hoac gian doan(1&y mau ) hay két hgp ca hai.
Dai v6i mo hinh , Simulink cung cdp moét giao dién d6 hoa (GUI) cho viéc xay dung mo6
hinh nhu 1a cdc khéi (block diagrams), ngudi stt dung chi can kich chuét va drag( chon
khei réi giit nguyén chudt trdi roi ré chudt dén vi tri dit cdc khoi). Vi giao dién giao tiép
nhu vay, ban c6 thé v& M6 hinh nhu 14 mo6 hinh ban vé& trén "gidy"

Thu vién simulink bao gém cdc khoi thir vién sinks, sources(tao tin hiéu), linear. . .
.Va ban ciing c6 thé tir tao ra mot kh6i block riéng cia minh (viét trong S-function)
Xay dung m6 hinh 'tit trén xu6ng 'hodc 'tir duéi 1én trén ' dé xem k§ cac khdi trong thu
vién cac khdi source hodc sink linear . . . ban kich dip chudt vao cac khéi d6. Sau khi
dinh nghia m6 hinh ban c6 thé mo6 phong m6 hinh dé , st dung scope d€ xem biéu dién
mo hinh d6 ,vi du nhu mot khéi phat hinh sin , dau ra cta khéi 46 duge méac véi mot
scope dé thé hién két qua ctia khéi d6
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 1énh
>>simulink nhu sau:

- = [ To1=]
File Edit XYiew "“web wWindow Help
[l

= | B é, e | =R | - | Current Directory: [ :wmatlabR1 ook =1 |
(=< B2
i raTLAE =

= Commumications Toolbox

To get startced, select "MATLAE Help™ L£rom ©

ﬂl:ontrol Swostem Toolbox == sSdimualirnls
M Darca Accaisition Toolbox
M oDarabase Toolbhox
S Dartareed Toolbox

e

4| bl Launch Pad | Wiorkspace |
.

simulink = |
F—— 1lZ2:z16 A 10412702 ——%

=3 N}

F—— 1=Z::z2Z0 &AM 1012502 ——%

= —

i
i 4' b[ Coammand Histore I Current Di -] 1 _“l_

Trén man hinh s& xuat hién thém mot clra sé méi , clta sé nay chita toan bo dit liéu thu
vién ctia Simulink, n6 ¢6 thé di chuyén dugc bing chuot nhu sau:
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[ .ihrary Browser
File Edit “iew Help

IS 3

[ (= <a Find ||

Continuous: simulink 3/Continuous
= T Simulink I
..... B Continuous /\-
..... y Discrete
----- # Functions & Tables -|F11'
..... P Math
..... B Morlinear y=firy)
..... #3 Signals & Systems
..... # Sirks * =
..... # Sources bt
- N COMA Reference Blockset VAn
Efl"'El Communications Blockset .\
.l Control System Toolbox nr
- I DSP Blockss! ][
- W@l Dials & Gauges Blockset .
- W@l Fived-Paint Blocksst Sai
rm B Fiemnl fmie Taalhaw Atx

=

Dizcrete
_ Cac khoi
Furctiong & Tables thu Vién Cﬁa
Simulink
R
Manlinear
Signalz & Syzterms ; )
Ban c6 thé kich
Sinks dup chuoét vao tirng
kho6i @€ xem céic

khéi con ctia n6(hodc ban nhdp don chudt vao danh muc twong tng véi kh6i tir simulink)

vi du ban chon khoi source

=/ Simulink | [
. TN Pulze Generator
..... # Continuous _—>
..... # Discrete — |
----- # Functions & Tables _/ e
..... # Math
_____ y Morlinear Mﬂ Random Mumber
..... #3 Signals & Systems
""" % Sinks /M/] Repeating Sequence
..... *i-| ST
- Tl COMA Fl.efer.enc:e Block et I S
B EJ Cammunications Block set
----- B Control System Toolbox
e i Sine\Wave
- W DSP Blockset W
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Tao mdi trudong lam viéc

Tix clra s6 Library Browser (xem hinh trén) ta kich chuot vao file danh sdch cdc muc New

, Open , Preferences xuét hién .

Pé tao moi trudng 1am viéc (viing dé v& mo hinh) ta chon muc New réi chon Model

Ctr+N mot cira sd 1am viéc xudt hién

E! @ ibrary Browser

File Edit Wiew Help

Model  Chrl+N

Open... Chrl+0 Library

eror
Preferences. .. T

Clra s6 1am viéc nhu sau

(] (<= o=
File Edit “iew Simulation Format Toolz Help

O &| £ B2 2 s Bl & b = [Nomal =]
Feady IRES | | |oded5 L

Dit lai tén cho mo hinh bang cach vao muc file -> Save as

6.3 Phuong phap xdy dung mo hinh

Tat ca cac budc trén 1a chuin bi cho viéc xay dung mo hinh mo phong
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Gia slr ta muon xay dung mo hinh phan tich séng sin trén cita sé 1am viéc nhu sau:(xem

Eilé Edit *iew Simulation Format Tools Help

D|@H§|%E|9Q|ﬁ‘ﬁ_@|b -INormaI LI

[P =

Sine Wrave Scope

hinh v€ dudi day)

Cic buoc:

Sau khi fao méi truomg Iam viéc mdi (cac budc gidi thiéu 6 trén) ti€p dén

: SRS
Sine Wave Seope
[ ] Scope
Stop Simulation Dﬁng chuot
Kéo sang
untitled.mat| Ta File Vﬁng cura sé
Tim kh6i ham sin & trong khoi thu vién nao( bang cach chon

timg khdi bang chuot tir cac muc dudi Simulink) & vi du nay ham tao sin & trong khoi
Source (xem hinh trén), dung chudt chon vao khéi SineWave gitt nguyén chudt 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 n6di cac khau véi nhau ¢6 cac mdii tén

dung chuot n6i cac mii tén do lai.
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D4t lai cdc théng s6 cia cdc ham bang cach kich doi 1én cac khoi(céc khoi da & trong

viing ctlra s6 1am viéc). Dai voi khoi SinWave thi ¢6 cdc thong s6 c6 thé thay déi duoc 1a:
+ Chu ky( tan s6) Frequency(rad/s)

+ Bién d0 Amplitude

Block Parameters: S5ine Wave Ed |
— Sine Wave

Output a zine wave.

— Parameters
Amplitude:

Frequency [rad/zec):
f1
Phaze [rad):
o

Sample time:
[

W Interpret wectar parameters as 1-0

OF. I Cancel | Help | Ty (1]

+ Sample time (thoi gian 1dy mau)

Khoi Scope:
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<} ._ roperties M= E3 |

General | Data hist.:.r_l,ll Tip: try right clicking on axes

Ares

Mumber of axes: I 1 [~ floating scope

Time range: I 10

Tick labels: II:u:uttu:um axiz only j

Sampling
Cecimation 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

S e M= B

File  Edit “iew | Simulation Format Tool:  Help

D = o B EE ¢ & | by = [Noma ~]
S o
Simulation parameters... Chl+E
v Marmal
Accelerator
External

[, L]
Ly
¥
Sine Wawve 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 niit vudng bén canh nit tam giac(nut

<) V=

Tirm o0

nay chi xudt hién khi ta dang mo phong)

4.Dé xem két qua chia khoi SineWave ta kich doi chudt vao Scope
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CHUONG 6
UNG DUNG TINH TOAN TRONG MATLAB

6.1 LENH SYM, SYMS:
Muc dich: Bién d6i cdc s6, bién, d6i tugng 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 1a bién kiéu thuc, y 1a bién bat ky kiéu symbolic

syms X y unreal

% x,y khong phail 1a bién thuc

syms t

Q = sym('Q(1)");

% t bién symbolic va Q 1a ham symbolic.

6.2 NHAN 2 DA THUC: ( Ding lénh conv)
yl =ax"+a, xX"'+..+a,
y2=bx"+b, X"'+..+b,
Budel: Lap 2 ma tran hang tén yl1, y2 c6 cac phan tlr 1a cac 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 )
Buéc 2: dung lénh conv dé nhan 2 da thiic.
>>y3=conv(yl.y2)
VD:yl = 2x* + 3x+1
y2 = 3x> + 4x
>>yl=[231]
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>>y2=[340]
>>y3 =conv(yl,y2)
>y3=617 15 4 0
Chi 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, X"+..+a,
Budcl: Lap 1 ma tran hang c6 cac phan tir 1a cac hé s6 tir a, dé€n a, giam dan theo
bac cuia phuong trinh ( Néu hé s6 nao khong c¢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 ctia vi du trén
>>A=[1-12;134;2-11];
>>poly(A)
ans =

1-58 14

6.3.3 Chuyén tir phwong trinh hé s6 sang phuong trinh c6 chifa c4 tham s6: (poly2sym)
>> poly2sym([1 0 -2 -5])
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ans =
xN3-2%x-5
>>y=[12301]
y=1 2 3 0 1
>> poly2sym(y)
ans = xMH2#¥xA343%xA2+1
6.3.4 Giai hé phuong trinh tuyén tinh:
Vd giai hé phuong trinh tuyén tinh sau:
2X+3y+z=17
3X+6y—-4z=19

X+y+z2=2

Thuc chat hé phuong trinh trén c6 thé dua vé phép todn ma tran sau:

2 3 1| |x |7
3 6 —4|y=09
11 1|z |2

Nhu vay viéc giai hé PT tuyén tinh thuc chat Ia 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
0.7500 -0.2500 -0.7500
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>> kq=C*B

kq =
1.0000
2.0000
-1.0000
VD2:
>>A=[1+i 2i;3+i 1]
A= 1.0000 + 1.00001 0 + 2.00001
3.0000 + 1.0000i 1.0000
>> C=inv(A)
C=
0.0882 + 0.14711 0.2941 - 0.17651
-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]
>> C=inv(A)
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[ -b2/(-al*b2+bl1*a2), a2/(-al*b2+bl*a2)]
[ bl/(-al*b2+bl1*a2), -al/(-al*b2+b1*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+bl*a2)*c2]
6.3.5 Giai hé phuong trinh phi tuyén:( Lénh solve)
Vidu:
sin(x)+y”2+log(z)=7
3*x+2Ny+7/3=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:
xN2 +x*¥y+y=3
xN2-4%x+3=0
>>[x,y] = solve('x2 + x*y + y =3",x"2 - 4*x + 3 =0
X =
[ 1]
[3]
y=
[ 1]
[ -3/2]
6.3.6 Giai hé phuong trinh tham s6:
>>[a,u] = solve('a*u”2 + vA\2=0"'u - v=1",a,u’)
a=
-VA2/(VA2+2%v+1)
u=

v+1
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>>[a,v] = solve('a*ur2 + 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 c6 sdn ctia Matlab:
Vi du: Cho h¢ phudng trinh vi phan
.3"11 = X¥p ¥y 3*1('3) =0
L‘-’Ig = —¥q1 ¥ L‘-’gm) =1
¥a=-0581y1ys ¥,(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(I) * 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 1le-4 le-

51);
>>[t,y] = oded5("rigid",[0 12],[0 1 1],options);

>>plot(t,y(:,1),"-",t,y(:,2),"-.",t,y(:,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 ctia Matlab.

Ta can chi y rang, khi vi€t mot lénh hay mot ham trong Matlab phai viét bang chit

thuong.

6.4.1 Tinh todn (Calculus):
e Tinh dao ham (diff):
> diff(S): Pao ham biéu thiic symbolic S véi bién clia dao ham tu do.
> diff(S,’v’) hay diff(S,sym(‘v’)): Pao ham biéu thiic symbolic S véi bién 14y
dao ham la bién symbolic v.
» diff(S,n) : Dao ham cap n biéu thic S, n 12 s6 nguyén duong.
Vidu:
>>syms Xt
>> y = sin(x2);
>>7 = diff(y);
z= 2*cos(x"2)*x
pretty(z)% hién thi dang quen thudc
2.c08’X.X

>>y = diff(t6,6) % dao ham bac 6 clia ham t°.
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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 cta bién thiic symbolic S v6i bién tu do
mac dinh. Muo6n biét bién mac dinh ta dung 1énh findsym.
> int(S,v): Tich phan khong x4c dinh ctia biéu thitic symbolic S vé6i bién tich
phan v.
» int(S,a,b): Tich phan khong xdc dinh clia bi€u thiic symbolic S v6i bién tu
do va can lay tich phan tir [a,b].
> int(S,v,a,b): Tich phan khong x4c dinh cta biéu thitc symbolic S véi bién
tich phan v va can 1y tich phan ti [a,b].
Vidu:
>>syms X t z alpha
>>int(-2*x/(1+xA2)A2)
ans = 1/(1+x/2)
>>int(x/(1+z°2),z)
ans = x*atan(z)
>>int(x*log(1+x),0,1)
ans= 1/4
>>Int(-2*x/(1+x/2)A2)
ans = 1/(1+x/2)
>> int([exp(t),exp(alpha*t)])
ans = [ exp(t), 1/alpha*exp(alpha*t)]

Vidu: Tinh tich phan I = [ ™" dx

>>Syms X s real
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>>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 du), 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 gi6i han(limit):
limit(F, x, a) : Tim gi6i han cta biéu thic F khi x —a.
limit(F, a) : Tim gi6i han cta biéu thic F vé6i bien doc lap.

limit(F) : Tim gidi han ctia biéu thiic F khi a = 0.

YV V V V

limit(F, x, a, ‘right’) hoac Lim it(F, x, a, ‘left’) : Tim gi6i han phai hoac
bén trai
Vidu:
>>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 téng cha diy s6 14 cdc bi€n symbolic(symsum):
> symsum(S): Téng clia biéu thiic symbolic theo bién symbolic k , k duoc
xdc dinh bang lénh 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.
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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
>>symsum(xX*k/sym(“k!”), k, 0,inf)
ans = exp(x)

Vi du: Cho téng ctia 2 day

S1=1+ 2i2+3i2+

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)
e Tim ham ngugc (finverse):
» finverse(f): Tim ham nguoc cua f. f 1a ham symbolic v6i mot bién x
» finverse(f,u): Tim ham nguoc cua f. f 1a ham symbolic v6i mot bién
u.
Vidu:
>>syms UV X
>>fFinverse(1/tan(x))
ans = atan(1/x)
>>Finverse(exp(u-2*v),u)

ans = 2*v+log(u)
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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) cta biéu thic, ham
khai trién symbolic f va v 1a 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 thitc hay ham symbolic f quanh diém a.
Do6i s6 ¢6 thé 1a gia 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 ctia ham f = e*"* quanh diém x,= 2 (N&u x, = 0 ta ¢6 khai trién
Maclaurin).

>>syms X

>> f = exp(x*sin(x));

>>t = taylor(f,4,2)% khai trién 4 s6 hang ddu tién khac o vd 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)A2+2*cos(2)*sin(2)+1/2*sin(2)A2)*(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)N2*sin(2)+cos(2)*sin(2)2+1/6*sin(2)A3)*(x-2)"3

Bay gio ta c6 thé v& ham da cho vA ham di khai trién bing chudi Taylor quanh diém

Xo = 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 bing xd

>>ezplot(t,[1,3])% v€ ham symbolic

>> hold on

>>plot(xd,yd,'r-")
6.4.2 Cic ham 1am don gidn ho4 c4c biéu thic:

e Gom sd hang, bién(collect):
» collect(S): S la da thitc, gom céc s6 hang chira bién x

» collect(S,v): S Ia da thitc, gom céc s6 hang chita bién v
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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*yA2+(xN2+1)*y+x*(xA2+1)
R3 = [(y+1)*x+y+1, x+y]
e Khai trién biéu thitc(expand):

» expand: Khai trién biéu thic symbolic S.
Vidu:
>>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]
e Phan tich biéu thic thanh thira s6(factor):
> Factor(X): Phan tich biéu thitc mang symbolic X thanh thira s6.

Vi du:
>>symsxyab
>>fFactor (x"3-y"3)

(X-y)*(x"2+x*y+y"2)

>>Factor([an2-b™2, an3+b"3])
[(a-b)*(atb), (atb)*(an2-a*b+b"2)]
>>Factor(sym("12345678901234567890"))

Trang 12



2)*(3)"2*(5)*(101)*(3803)*(3607)*(27961)*(3541)
e Phan tich da thic 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 ([xX"2+x;y"3-2*y])
ans =[ (14+x)*x]
[(-2+y"2)*y]
e LAy tir s6 va miu s6(numden):
» [n.d] = numden(A): 18y ra tir s6 ctia A 1a n, mau s cua A lad
Vidu:
>>symsxyab
>>A= (4-x)/5;
>>[n,d] = numden(A)
n= 4x
d= 5
>>[n,d] = numden(x/y + y/x)
n = xX"N2+y"2
d = y*x
>>A = [a, 1/b]
>>[n,d] = numden(A)
n=|[a, 1]
d=[1,b]

e Tim dang t6i gian cua da thic( simple, simplify):
» R = simplify(S)
» R =simple(S)
» [r, how] = simple(S)
Vidu:
>>symsxyabc

>>simplify(sin(x)”2 + cos(xX)"2)
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ans = 1
>>simplify(exp(c*log(sqrt(atb))))
ans = (a+b)(1/2%c)
>>S = [(xM2+5%x+6)/(x+2),sqrt(16)];
>>R = simplify(S)
R =[x+3,4]
6.4.3 Bién ddi:

e Bién déi fourier:
» F = fourier(f): Bién ddi fourier ctia hAm vo hudng f v6i bién doc 1ap mic nhién £
va cho ta ham mac nhién qua phép bién déi nayla w.
» F =fourier(f,v): F 1a ham ctia bién v thay th&€ bi€n mac nhién w.
» F = fourier(f,u,v): f 1a ham ctia u va F 1a ham cta v ching thay thé& cic bién mac
nhién x va w.
Vi du:
>>Syms X W U
>>f = exp(-x/2)
>>fourier(f)
ans = pir(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+u/2)"2*u
>>syms X v u real
>>f= exp(-x2*abs(v))*sin(v)/v
>>fourier(f,v,u)
ans = -atan((u-1)/x"2)+atan((u+1)/x"2)
e Bién d6i ngugc 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 la ham cua x.
» f = ifourier(F,u): f 1a ham ctiabién 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(-wr2/(4*a”2))

>>F = ifourier(f);

>>F = simple(F)

F =a*exp(-x"2*an2)/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"2)/(pi+pi*t"2)

>>f=exp(-w/\2*abs(v))*sin(v)/v;

>>ifourier(f,v,t)

ans = 1/2*(atan((t+1)/w"2) - atan((-1+t)/w™2))/pi

e Bién déi laplace:
> L = laplace(F): Bién doi Laplace ctia ham F v6i bién mic nhién doc 1ap t. né cho
ta mot ham cua s
» L =laplace(F,t): L 1a mot ham cua t thay thé bi€n 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 mdc nhién s va t tuong tng.
Vi du:
>>symstvxa

>>F = th4

>>laplace(T)

ans = 24/s”5

>>g=1/sqrt(s)

>>laplace(g)

ans = 1/s™(1/2)*pi~(1/2)

>>fF=exp(-a*t)

>>laplace(T,x)

ans=1/(x + a)
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>>Ff=1- cos(t*v)
>>laplace(f,x)
ans = 1/x-x/ (xX"2+v"2)

e BilOn ®zi laplace ng-Tc

> 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 1a ham clia x va L 1a ham cta y, n6 thay thé€ cic bién
symbolic mac nhién t va s.
VY db :
>>syms s a t
>>F=1/s"2
>>ilaplace(f)
ans=t
>>g=1/(t-a)"2
>>ilaplace(q)
ans = x*exp(a*x)
>>Syms u a X
>>F=1/(u"2-an2)
>>ilaplace(f,x)
ans = 1/(-a™"2)™N(1/2)*sin((-a™2)™N(1/2)*%x)
>>Syms S V X
>>F=s"3*v/ (s"N2+v2)
>>ilaplace(f,v,x)
ans = s"3*cos(s*x)
6.4.4 Ap dbng ®4 ho:
e ezplot( vI ®-éng)
» ezplot(f): VI hpum £= f{x) v6i mién mac nhién 2T < x <2,
» 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 bi€én mac nhién

Trang 16



O<t<2r.

Vidu:
>>Syms X
>>ezplot(erf(x))

>>grid

e ezplot3( v& duong trong 3
chiéu)
> ezplot3(x,y,z): V& cac ham x = x(2), y = y(t), va z = z(t) véi mién mac
dinhlat0 < r<2m,
» ezplot3(x,y,z,[tmin,tmax]): V& cdc ham x =x(?), 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=sinlf], y=cosif), 2=t

1
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e Vidu: Cho ham f(x) = voi x € [a,b].

5+ 4cos(x)
» V@& d6 thi va cic dao ham bac 1, bac 2. mién xdc dinh mac nhién
trong symbolic Matlab 1a —27 < X < 27.

Hay vao clra s6 soan thao va trong clra s6 ndy ta viét chuong trinh nhu sau:

syms x I
fl = 1/(5+4*cos(x)); 1 !

2 = diff(fl); 08

% dao ham bac 1 cua f1. =y f

3 = diff(f2); 02 1

% dao ham bac 2 cua f1l.
subplot(2,2,1)
ezplot(fl)
subplot(2,2,2)
ezplot(f2)
subplot(2,2,3)
ezplot(f3)

{5+ cos

=

—

(}{?]3 5|n(}{)20+4f(5+4 Cos(

()

(I cos (}{_?

1

> Tim cdc diém x lam cho dao ham bac 3 cta ham f(x) = ——————
5+ 4cos(x)

bing khong va vé do thi.

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

syms X
f = 1/(5+4*cos(X));
3 = diff(F,3);
% dao ham bac 3 cua fT.
pretty(f3);
%dua ve dang quyen toan hoc
3 = simplify(f3);
pretty(f3);
z = solve(f3);
%Giai phuong trinh f3 =0
format;
%lay 5 chu so so le

= double(2);
%chuyen ma tran,
ezplot(f3)
%ve ham f3
hold on;

%luu do thi da ve

a1
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plot(zr,0*zr,"ro")

% ve diem "0 mau do cho cac diem co gia tri thuc de f3 =
0

plot([-2*pi,2*pi],[0,0], g-.")
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