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Chwong 1: MATLAB co ban

D1. Khéi dong MATLAB
1. Khéi dong MATLAB: MATLAB (Matrix laboratory) 1a phan mém dung dé
giai mot loat cac bai toan ki thuat, ddc biét 14 cac bai toan lién quan dén ma
tran.MATLAB cung cp céc toolboxes, tirc cac ham mé rong moi trwong MATLAB
dé giai quyét cac van dé dac biét nhw xi li tin hiéu sb, hé thdng diéu khién,mang
neuron, fuzzy logic, mé phéng v.v.
Dé kh&i ddng MATLAB ta nhan dup vao icon ctia né trén man hinh.

2.Panh lénh trong ctra s6 lénh : Khi ta danh lénh vao ctra sé Iénh, né sé dwoc
thi hanh ngay va két qua hién 1én man hinh. Néu ta khéng muédn cho két qua hién
l&n man hinh thi sau I&nh ta dat thém dau ;0. Neu lénh qua dai, khong vira mot
dong dong co thé danh 1énh trén nhiéu dong va cudi méi dong dat thém dau ... roi
xudng dong. Khi soan thao lénh ta cé thé dung cac phim tét :

( Ctrl-P  goi lai Iénh trwéc db
( Ctrl-N  goi lIénh sau

( Ctrl-B Ui lai mét ki tw

( Ctrl-F  tién lén mot ki tw

Ctrl-( Ctrl-R  sang phai mét twr
Ctrl-( Crtl-L  sang phéi mot to
home Ctrl-A  vé dau dong

end Ctrl-E  vé cubi dong
esc Ctrl-U  xoa dong )
del Ctrl-D  xoa ki tw tai cho con nhay dung

backspace Ctrl-H  xo0d ki tw trwdc chd con nhay ding
3. Set path:Khi chay cac chwong trinh MATLAB & cac thw muc khac thw muc
hién hién hanh ta phai d6i thw muc bang I&nh File | Set Path...
4. Help va Demo: Phan nay gitp ching ta hiéu biét cac ham, cac lénh cua
MATLAB va chay th&r cac chwong trinh demo

D2. Cac ma tran
1. Cac toan tir: MATLAB khéng doi héi phai khai bao bién trwéc khi dung.
MATLAB phan biét chir hoa va chir thwdng.
MATLAB s(r dung cac sb thap phan.
Cactoantl:+,-,*,/,\(chiatrai), » (md), O (chuyén vi hay sé phtrc lién hiép).
X =243
a=>5
b=2
a/b
a\b
Cactoantlrquan hé :<,<=,> >= == ~=
Cac toan t logic : &, | (or) , ~ (not)
Cachang: pi  3.14159265

[ sO ao
J twong tw i
eps sai sO 2-52

realmin  s0 thyc nho nhat 2-1022
realmax soO thwc I&n nhat 21023



inf  vé cung I&n
NaN Not a number
2. Cac matran:

a. Nhap ma tran : Ma tran 1a mét mang cac sé liéu c6 m hang va n cét.
Trwdng hop ma tran chi c6 mét phan tir(ma tran 1-1) ta cé mét sé.Ma tran chi co
mot cdt dwoc goi la mét vecto. Ta cd thé nhap ma tran vao MATLAB bang nhiéu
cach:

( nhap mot danh sach cac phan tlr tv ban phim

( nap ma tran tw file sé liéu

( tao ma tran nh& cac ham cé san trong MATLAB

( tao ma tran nh& ham ty tao
Khi nhap ma tran ttr ban phim ta phai tuan theo cac quy dinh sau :

( ngdn cach cac phan t ctia ma tran bang diu (1,01 hay dau tréng

( dung dau ;11 dé két thuc mot hang

( bao cac phan tlr clia ma tran bang cap dau ngodc vudng [ ]

Vi du : Ta nhap mét ma tran

A=[16 3 2 13;510 11 8;9 6 7 12;4 15 14 1]
Bay gio ta danh Iénh:

sum(A)

ans =

3434 34 34

nghia 1a né da lay tdng cac cot vi MATLAB duwoc viét dé Ia viéc voi cac cot. Khi ta
khéng chi bién chra két qua thi MATLAB dung bién mac dinh 1a ans, viét tét ca
answer.

Mudn lay téng ctia cac hang ta can chuyén vi ma tran bang cach danh vao

|énh :
A
ans =
16 5 9 4
3 10 6 15
2 11 7 14
13 8 12 1

va day |a chuyén vi cia ma tran A.

Ma tran a = [] la ma tran réng

b. Chi s6 : Phan tlr & hang i cét j cia ma tran cé ki hiéu 1a A(i,j). Tuy
nhién ta ciing c6 thé tham chiéu t&i phan tir cia mang nh& moét chi sé, vi du A(k).
Cach nay thuong ding dé tham chiéu vec to hang hay cot. Trong trudng hop ma tran day du
thi né duoc xem la ma tran mot cot dai tao tir cac cOt cia ma tran ban dau. Nhu vay viét A(8)
c6 nghia la tham chiéu phan tt A(4, 2).

c. Toan tir “:” : Todn tir “:” 12 moOt todn tir quan trong cia MATLAB. N6 xuét hién & nhiéu
dang khdc nhau. Biéu thic

1:10
la mot vec to hang chita 10 s6 nguyén tir 1 dén 10

ans =

/1 2 3 4 5 6 7 8 9 10

100:-7:50
tao mot day so tir 100 dén 51, giam 7 méi lan

ans =



100 93 86 79 72 65 58 51

0: pi/4: pi
tao mot day so tir 0 dén pi, cach déu nhau pi/4
ans =

0 07854 15708 23562 3.1416

Cic biéu thitc chi s6 tham chi€u t6i mot phan ctia ma tran.Viét A(1:k,j) 1a tham chi€u dén k
phan tir dau tién cha cot j.
Ngoai ra toan ti “:’tham chi€u téi tit ca cdc phan tir cia mot hang hay mot cot.
A(:3)
ans =
2
11
7
14
va A3, )
ans =
9 6 7 12
Viet B=A(:,[13 24])
s€ tao ma tran B tir ma tran A bang cach d6i thit tw cadc cot tir [1 23 4] thanh [ 1324 ]

B =
16 2 3 I3
S 11 10 8
9 7 6 12
4 14 15 1

Vi du: Cho céc dién trd 10*, 2x10%, 3.5%10* 10° , 2x10° Q. Dién dp trén ching lan luot 1a
120, 80, 110, 220, 350 V. Tim dong dién va cong suat tiéu tan trén ting dién trg
r = [ 10000, 20000, 35000, 100000, 200000];
u=/[120,80,110,200,350];
i=v/r
cs =v/2/r
Vi du: Mot nguodn dién c6 dién ap u, dién trd trong r, va tai c6 dién trd r,. Tim quan hé cua
céc dién tro dé cong sudt trén tai 12 max
Dong dién qua mach 1a :
u

1=
I, +1,
Cong sudt trén tai la:
u’r,
(r, +1, )?
Muon cong suat dua ra phu tai cuc dai thi:
k=— 12
(1, +1, )2
phai dat gia tri cuc dai. Van dé 1a phai chon cac gid tri dién trd r; var, dé cho k max. Gia st
ta cO cdc gid tri c6 thé co char, 1a 10, 15, 20, 25 va 30Q2 va r, 1a 10,15,20 va 25Q. Do ¢6 5
gid tri clia tai va 4 gid tri cta dién trd trong ctia ngudn nén co t6i 20 t6 hop c6 thé. Ta lap ma
tran dung ma tran d€ tinh:

_ 20 _
p=11,=



a=[10;15;12;25;30],
2 =[a,a,a,al;
b=/[10,15,2025];
rl =[b; b; b ;b; b];
k=r2/((rl+r2)"2);
MOoi cot trong k twong ung véi mot gid tri cua r,. Vi du gid tri 0.0163 & hang 2 cot 3 cua k
tuong ung vGi gia tri thit hai cia r; = 15 va gi tri thi 3 cua r, = 20. Nhu vay véi gia tri cuar,
= 15 ta c6 thé xem & cOt twong tng cua k 12 cot 2 xem gia tri nao cta k 12 max. Gid tri d6 1a
0.0167 & hang 2 tuong tng v4i 1, = 15. Nghia 1a véi r; = 15 thi r, cling phai 15. MATLAB
lam viéc nay nhu sau:
[max,hang] = max(r);
max =
0.025 0.0167 0.0125 0.0100
hang =
1 2 3 4
Nhu vay cot 1 tuong ting hang 1,cot 2 hang 2 v.v.
d.Tao ma trén bang ham cé sdn : MATLAB cung cAp mot s6 ham dé tao cdc ma tran
co ban:
Zeros tao ra ma tran ma cac phan tir déu la zeros
z = zeros(2,4)
zZ =

0 0 0 0
0 0 0 0

ones tao ra ma tran ma cac phan tir déu la 1
x =ones(2,3)
X =

y = S5*ones(2,2)
y:

5 5

5 5

rand tao ra ma tran ma cac phan tr ngau nhién phan b déu
d=rand(4, 4)
d=
0.9501 0.8913 0.8214 0.9218
02311 0.7621 04447 0.7382
0.6068 04565 0.6154 0.1763
04860 0.0185 0.7919 0.4057
randn tao ra ma tran ma cac phan t ngau nhién phan bo truc giao
e =randn(3, 3)
e =
-04326 02877 1.1892
-1.6656 -1.1465 -0.0376
0.1253 1.1909 0.3273



magic(n) tao ra ma tran cap n gém cdc sO nguyeén tr 1 dén n? véi tong cdc hang bang
tong céc cot.n phai 16n hon hay béng 3.
pascal(n) tao ra ma tran xac dinh duong ma cac phan t 14y tir tam gidc Pascal.

pascal(4)
ans =
1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20
eye(n) tao ma tran don vi
eye(3)
ans =
1 0 0
0o 1 0
0 0 1
eye(m,n) tao ma tran don vi m& rong
eye(34)
ans =

e. Lénh load: Lénh load ding dé doc mot file dit liéu. Vi vay ta c6 thé tao mot file
chtta ma tran va nap vao. Vi du c6 file mtran.dat chita mot ma tran thi ta nap ma tran nay
nhu sau :

load mtran.dat
Khi ding mot trinh soan thao vin ban dé tao ma tran can chi y :

- file chita ma tran la mot bang hinh chit nhat

- mdi hang viét trén mot dong

- s0 phan tlr & cac hang phai bang nhau

- céc phan tlr phai cach nhau bang d4u trong

f. M-file : M-file 1a mot file text chita cic ma cia MATLAB. Dé tao mot ma tran ta
viét mot m-file va cho MATLAB doc file nay. Vi du ta tao file solieu.m nhu sau

A=|
1 2 3
2 3 4
3 4 5 ]
va nap vao MATLAB bang cdch danh 1énh :
solieu

g. Ldp ghép :Ta c6 thé lap ghép(concatenation) cdc ma tran ¢6 sin thanh mot ma tran
mo6i. Vidu :

a = ones(3, 3)
a =
1 1 1
1 1 1
1 1 1
b = 5*ones(3, 3)
b =
5 5 5



5 5 5
5 5 5
c=la+2; b]

Cc =

b b b W W w
b bk W W W
b n W W w

h. Xod hang va cot :Ta c6 thé xoa hang va cot tir ma tran bing ding déu [].
Vidu:

b =
5 5 5
5 5 5
5 5 5
Dé x04 cot thit 2 ta viét :
b(:,2) =1l
b =
5 5
5 5
5 5
Viét x(1:2:5) = [] nghia la ta xod céc phan tir bat dau tir dén phan tlr thit 5 va cach 2 r6i sip

x€p lai ma tran.
3. Cac lénh xar li ma tran :
Cong :X=A+B
Tru :X=A-B
Nhdn :X=A*B
: X.*A nhan cac phan tir tuong tng véi nhau
Chia : X=A/B lic d6 X*B=A
: X=A\B licdoé A*X =B
: X=A./B chia céc phan tir tuong ting véi nhau
Luy thua : X = AN2
X =AAN
Nghich ddo : X =inv(A)
Dinh thitc  : d =det(A)
Hé phuong trinh AX = B cho nghiém X = A\B
Phdn tich Cholesky : Phuong phip Cholesky phan tich ma tran A x4c dinh duong
thanh tich cua hai ma tran A = R’*R véi R 1a ma tran tam giac trén. Mu6n nhan dugc ma
tran R ta dung ham chol(A).
Phdn tich LU : Ta phan tich ma tran A= L*U trong d6 L 1a ma tran tam giac duéi va
U la ma tran tam giac trén. Ta vi€t [L,U]=lu(A).
Phdn tich QR: Ta phan tich ma tran A =Q*R vé6i Q la ma tran tryc giao va R 1a ma
tran tam giic trén.
S6 mii: Néu c6 ma tran A vuong va s p>0 thi A7p la tich p 1an cua A :
Y=AN2
Gid tri riéng va vec to riéng: eig(A)
[d,r] = eig(A)
Quay ma tran: b = rot90(a)



a=[210;-25-1;346]

a=
2 1 0
205 -1
3 4 6
b =rot90(a)
b =
0 -1 6
1 5 4
2 -2 3
Ddo ma trdn: fliplr(a) dao ma tran tir trdi sang phai
c = fliplr(a)
Cc =
0o 1 2
-5 2
6 4 3
flipud(a) dao ma tran tir trén xuoéng dudi
d = flipud(a)
d=
3 4 6
205 -1
2 1 0

reshape(a,m,n) dinh dang lai ma tran a véi s6 hang méi m va s6 c6t méi n
a=[123;567,891];
reshape(a,l,9)
ans =
/15 8 2 6 9 3 7 1

diag(a) 14y cac phan t& trén dudng chéo chinh clia ma tran a va luu vao mot vec to
diag(a,k) chon duong chéo tuy theo gia tri cia k

k =0 - chon dudng chéo chinh

k > 0 - chon dudng chéo thit k trén duong chéo chinh

k <0 - chon duong chéo tht k dudi duong chéo chinh

a =
1 2 3
5 6 7
8§ 9 1
v =diag(a,l)
y =
2
7

a = diag(v) néu v la vec to thi a 1a ma tran vuong véi v la duong chéo chinh

b = triu(a) tao ra ma tran b cing ¢& vGi ma tran a, chita cac phan tir ciia ma tran a nam
trén dudong chéo chinh va phia trén dudng chéo chinh. C4c phén tir khdc bang 0.

a=[123;456,789]

a =

N RN~
Co L o
o N W



b = triu(a)
b =
1 2 3
0 5 6
0o 0 9
b = triu(a, k) tao ra ma tran b cuing ¢& v6i ma tran a, chita cac phan tr cia ma tran a
ngay trén dudng chéo va phia trén dudng chéo chinh. C4c phén tir khac bang 0.
b = tril(a) tao ra ma tran b cling ¢& v4i ma tran a, chita cac phén tir clia ma tran a nam
duéi dudng chéo chinh. Céc phan tir khdc bang 0.
b = tril(a, k) tao ra ma tran b cung c¢& v6i ma tran a, chia cac phan tir ciia ma tran a
ngay trén dudng chéo va phia dudi duong chéo thi k. Cdc phan tir khéc bang 0.

b = tril(a,-1)

b =
0 0 0
4 0 0
7 8 0

thitc duoc biéu dién trong MATLAB bing mot vec to hang chita cac hé

o

5. Pa thic: Mot d
sO.
P=x’-2x>+x+1

p=[1-21 1]

conv nhan da thtc

deconv chia da thic

poly tim da thiic dac tinh cia mot ma tran
polyder dao ham da thic

polyder(a,b) dao ham tich hai da thic a vab
Vidu Cho da thitc (3x* + 6X + 9)(x* + 2x)

a=1[369];
b=1[120]
k = polyder(a, b)
k =
12 36 42 18
Vidu Cho da thitc (3x? + 6x + 9)/(x* + 2x)
a=[369];
b=[120]
(n, dl=polyder(a,b)% n la tit s6 va d la mdu s6
n =
-18 -18
d =

I 4 4 0 0

polyfit xap xi bang da thiic
x=[12345];
y=[55 431 128 290.7 4984 ];
p = polyfit(x.y,3)

p =
-0.1917 31.5821 -60.3262 35.3400
polyval tinh tri ctia da thiic
polyvalm tinh tri da thic ma cac bién la ma tran
roots tim nghiém cua da thic



§3.LAP TRINH TRONG MATLAB
1. Cac phat biéu diéu kién:
if else,elseif :Ca phap cua if :
if <biéu thic diéu kién>
<ph4t biéu>
end
Néu <biéu thitc diéu kién> cho két qua ding thi phan Iénh trong than cua if dugc thuc hién.
Cic phat biéu else va leseif cling tuong tu.
Vi du: Ta xét chuong trinh test1. m dé€ dodn tudi nhu sau:
disp(‘Xin chao! Han hanh duoc lam quen’);
x = fix(30*rand);
disp(‘Tuoi toi trong khoang 0 - 30°);
gu = input(‘Xin nhap tuoi cua ban: °);
if gu < x
disp(‘Ban tre hon toi’);
elseif gu > x
disp(‘Ban lon hon toi’);
else
disp(‘Ban bang tuoi toi’);
end
2. switch : Cd phap cua switch nhu sau :
switch <biéu thitc>
case nl : <lénh 1>
case n2 : <lénh 2>
case nn : <lénh n>
otherwise : <lénh n+1>
end
3. while : vong lap while dung khi khong biét trudce s6 1an 1ap. Ci phap cia né nhu sau :
while <biéu thitc>
<phét biéu>
end
Vi du: Xét chuong trinh in ra chuoi “Xin chao” 1én ma hinh véi s6 1an nhap tr ban phim
(test3.m) nhu sau:
disp(’xin chao’);
gu = input('Nhap so lanin:’);
i=0,
while i~=gu
disp(['Xin chao'i]);
i =i+l
end
4. for : vong lap for dung khi biét trudc s6 1an 1ap. Ca phap nhu sau :
for <chi s6> = <gia tri dau> : <miic tang> : <gia tri cudi>
Vi du: Xay dung chuong trinh doan so (test2.m)
x = fix(100*rand);
n=717;
t=1;



fork=1:7
num = int2str(n);
disp(['Ban co quyen du doan ',num,” lan’]);
disp('So can doan nam trong khoang 0 - 100°);
gu = input(’'Nhap so ma ban doan:’);
if gu <x
disp(’'Ban doan nho hon’);
elseif gu>x
disp('So ban doan lon hon’);
else
disp('Ban da doan dung.Xin chuc mung’);
t=0;
break;
end
n=n-1;
end
ift>0
disp('Ban khong doan ra roi’);
numx = int2str(x);
disp(['Do la so: ",numx]);
end
5. break : phat biéu break dé két thic vong lap for hay while ma khong quan tAm dén diéu
kién két thic vong lap da thoa man hay chua.

§4. CAC FILE VA HAM
1. Script file: Kich ban 1a M-file don gian nhat, khong cé déi so. N6 rat cé ich khi thi hanh
mot loat Iénh MATLAB theo mot trinh tu nhat dinh. Ta xét vi du ham fibno dé tao ra céc s6
Fibonnaci.
J=0101];
i=1;
while(f(i)+f(i+1))<1000
fli+2)=fli)+fli+1)
i=i+1;
end
plot(f)
Dé thuc hién cdc ma chia trong file fibno.m tir clra s6 Iénh ta nhap fibno va nhan
enter.
2. File ham: Ham 1a M-file c6 chia cac doi s6. Ta ¢c6 mot vi du vé ham :
function y=tb(x)
YTinh tri trung binh cua cac phan tu
[m,n]=size(x);
if m==
m=n;
end
y=sum(x)/m;
Tir vi du trén ta thdy mot ham M-file gom céc phan co ban sau :
e Mot dong dinh nghia ham gom: function y = tb(x) gom tir khod function, d6i so tra
v€ y, tén ham tb va doi s6 vao x.
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e Mot dong h1 la dong trg gitp dau tién.Vi day la dong van ban nén n6 phai dat sau
%. N6 xuat hién ta nhap 1énh lookfor <tén ham>

e Phin van ban tro gitp dé€ gitp ngudi dung hiéu tic dung ctia ham.

e Than ham chita ma MATLAB

e C4c 10i giai thich dung dé cho chuong trinh sang rd. N6 dugc dat sau dau %.
Can chi y 1a tén ham phai bat dau bang ki tu va cung tén vdi file chita ham.
T clta s6 MATLAB ta d4nh Iénh:

z=1:99;

tb(z)
Ghi chii:tén ham la tb thi tén file cling [a tb.m

Céc bién khai bdo trong mot ham cia MATLAB la bién dia phuong. Cac ham khéc
khong nhin thay va st dung dugc bién nay. Muon cac ham khic dung dugc bién nao d6 cua
ham ta cin khai bdo né la global. Vi du ta can giai hé phuong trinh :

® =y —ayy,

® ==y, +By,y,
Ta tao ra M-file tén la lotka.m

function yp=Ilotka(t,y)

global alpha beta

yp=[y(1)-alpha*y(1)*y(2);-y(2)+beta*y(1)*y(2)];
va sau do ti dong 1énh ta nhap cic 1énh sau :

global alpha beta

alpha = 0.01;

beta = 0.02;

[t.y] = ode23(‘lotka’,[0 10],[1 1]),

plot(t,y)
Mot bién c6 thé dinh nghia 1a persistent dé gi4 tri ctia né khong thay daéi tir 1an goi ny sang
lan goi khac.Céc bién persistent chi c6 thé khai bdo trong ham. Chiing ton tai trong bo nhé
cho dén khi ham bi xo4 hay thay doi.
3. Piéu khién vao va ra: Cic 1énh sau dung dé so liéu dua vao va ra

disp(a) hién thi ndi dung ciia mang a hay vén ban
a=[1 2 3];
disp(a)
t="Xin chao’;
disp(t)
format diéu khién khuon dang s6
Lénh Két qua Vi du
format Default. Same as short.
format short |5 digit scaled fixed point 3.1416
format long 15 digit scaled fixed point 3.14159265358979
format short e |5 digit floating point 3.1416e+00

format long e

15 digit floating point

3.141592653589793e+00

format short g

Best of 5 digit fixed or floating

3.1416

format long g

Best of 15 digit fixed or floating

3.14159265358979

format hex Hexadecimal 4009211b54442d18
format bank Fixed dollars and cents 3.14

format rat Ratio of small integers 355/113

format + +,-, blank +

11



format
compact
format loose | Adds line feeds

Suppresses excess line feeds

input nhap dir lieu
x = input('Cho tri cua bien x ')
Cho tri cua bien x :4

X =
4
4. Cac ham toan hoc co ban:
exp(x) e*

sqrt(x)  can bac hai ctia x
log(x)  logarit tu nhién
log10(x) logarit coso 10
abs(x) modun cua s6 phic x
angle(x) argument clia SO phic a
conj(x)  sO phic lién hgp cta x
imag(x) phén &o cua x
real(x)  phan thuc cta x
sign(x)  dau cua x
cos(x)
sin(x)
tan(x)
acos(x)
asin(x)
atan(x)
cosh(x)
coth(x)
sinh(x)
tanh(x)
acosh(x)
acoth(x)
asinh(x)
atanh(x)
5. Cac phép toan trén ham:
a. Biéu dién ham:MATLAB biéu dién cidc ham toan hoc bang cidch ding cic biéu
thitc dat trong M-file. Vi du dé khdo sat ham :

f(x) = L + L -6
(x—-0.3)"+0.01 (x-0.9)"+0.04

ta tao ra mot file, dat tén 1a humps.m c6 noi dung :

function y = humps(x)

y = 1/((x-0.3).2240.01)+1./((x-0.9)./2+0.04)-6 :

Céch thit hai dé€ biéu dién mot ham toan hoc trén dong Iénh 1a tao ra mot d6i twong inline tir
mot bi€u thitc chudi. Vi du ta ¢6 thé nhap tir dong Iénh ham nhu sau :

F= inline(*1.J((x-0.3)./2+0.01)+1./((x-0.9) /2 +0.04)-6");
ta c6 thé tinh tri ciia ham tai x= 2 nhu sau : f(2) va duoc két qua 1a -4.8552

b. Vé do thi ctia ham:Ham fplot vé d6 thi ham todn hoc giira céc gid tri da cho.
Vidu:

fplot(‘humps’,[-5 5])
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grid on

c. Tim cuc tiéu cia ham: Cho mot ham toin hoc mot bién, a c6 thé dung ham
fminbnd ctia MATLAB dé€ tim cuc ti€u dia phuong ctia ham trong khoang da cho.
Vidu:

f=inline('l./((x-0.3)/2+0.01)+1./((x-0.9)./2+0.04)-6 ’),

x=fminbnd(f,0.3,1)

X =

0.6370

Ham fminsearch tuong tu ham fminbnd dung dé€ tim cuc tiéu dia phuong clia ham nhiéu
bién.
Vidu : ta c6 file three_var.m c6 noi dung:

function b = three var(v)

x=v(l);
y=v(2);
z=v(3);

b = x/2+2.5%sin(y)-z/2*x"2*y2
va bay gid tim cuc tiéu doi v6i véi ham nay tai x = -0.6 , y=-1.2 vaz=0.135
v=[-0.6-120.135];
a = fminsearch('three var'y)
a =
0.0000 -1.5708 0.1803
d. Tim diém zero : Ham fzero dung dé tim diém zero ctia hAam mot bién. Vi du dé tim
gia tri khong ctia ham 1an can gia tri -0.2 ta viét :
f=inline('l./((x-0.3)”2+0.01)+1./((x-0.9)./2+0.04)-6 ’),
a = fzero(f,-0.2)
Zero found in the interval: [-0.10949, -0.264].
a =

-0.1316

§5. DO HOA
1. Cac lénh vé : MATLAB cung cdp mot loat ham dé vé biéu dién cdc vec to so liéu ciing
nhu giai thich va in cdc dudng cong nay.

plot do6 hoa 2-D vé6i s6 liéu 2 truc vo hudng va tuyén tinh
plot3 d6 hoa 3-D véi s6 liéu 2 truc vo hudng va tuyén tinh
loglog d6 hoa véi cac truc logarit

semilogx d6 hoa véi truc x logarit va truc y tuyén tinh

semilogy d6 hoa vdi truc y logarit va truc x tuyén tinh

plotyy d6 hoa vdi truc y ¢6 nhan & bén trai va bén phai
2. Tao hinh vé : Ham plot c6 cac dang khac nhau phu thuoc vao cac doi s6 dua vao. Vi du
néu y 1a mot vec to thi plot(y) tao ra mot dudng thang quan hé gifta cdc gid tri clia y va chi
s0 ctia n6. Néu ta ¢4 2 vec to x va y thi plot(x,y) tao ra do thi quan hé giita x va y.
Vidu:

t = [0:pi/100:2%pi]

y = sin(t);

plot(t,y)

grid on
3. Pac ta kiéu duong vé :Ta c6 thé ding céc kiéu dudong v& khac nhau khi v& hinh. Mudn
thé ta chuyén kiéu duong thang cho ham plot
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t = [0:pi/100:2%pi]
y = sin(t);

plot(t,y,”. *) % vé bang duong chdm chdm

grid on

4.Pac ta mau va kich thuée duong vé : DE dic ta mau va kich thuée dudng vé ta dung cac

tham sO sau:

LineWidth
MarkerEdgeColor
MarkerFaceColor
MarkerSize

do rong dudng thang,tinh bang s6 diém

Mau duoc xac dinh bang cdc tham so:

mau cua cac canh cta khoi danh dau
mau cua khoi danh dau
kich thudc ctua khoi danh dau

Ma Mau Ma Mau
r red m magenta
g green y yellow
b blue k black
C cyan w white
Céc dang dudng thang xdc dinh bing:
Ma Kiéu dudng
- dudng lién
-- dudng dut nét
: duong cham cham
- duong chdm gach
Cac dang diém danh dau xac dinh bang:
Ma Ki€u ddnh ddu Ma Kiéu ddnh ddu
+  |dau cong . |diém
0 vong tron X |chit thap
* déu sao s |hinh vudng
d  |hat kim cuong v |diém tam gidc huéng xudng
A diém tam giac hudng lén < |tam gidc sang trdi
> |tam gidc sang phai h  |luc gidc
p ngil gidc

Vidu:

x = -pi : pill0 : pi;

y = tan(sin(x)) - sin(tan(x));

plot(x,y,"--rs’,'LineWidth',2,'MarkerEdgeColor’,'k’,...
'‘MarkerFaceColor','¢’,'MarkerSize’,10)

s€ v& duong cong y = f(x) c6 cac dac ta sau :

- duong vé la duong dut nét(--)

- kh6i danh ddu hinh vuong (s), duong vé€ mau do(r)

- dudng vé rong 2 point

- cac canh cua khoi danh mau den

- kh6i danh ddu mau green

- kich thuéc khoi danh ddu 10 point
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5. Thém duong vé vao do thi da c¢6 : D€ 1am diéu nay ta dung lénh hold. Khi ta ddnh 1énh
hold on thi MATLAB khong xod d6 thi dang c¢6. N6 thém s6 liéu vao do thi méi nay. Néu
pham vi gid tri ctia d6 thi méi vuot qua cac gia tri cua truc toa do cii thi nd s€ dinh lai ti 1é
xich.
6.Chi vé cac diém so liéu : Dé vé cic diém ddnh dau ma khong néi chiing lai v6i nhau ta
ding dic ta néi rang khong c6 cdc dudng néi gitta céc diém ta goi ham plot chi vé6i dac ta
mau va di€ém dénh dau.
x =-pi : pill0 : pi;
y = tan(sin(x)) - sin(tan(x));
plot(x,y,’s’’"MarkerEdgeColor’,’k’)
7.Vé cac diém va duong: Dé vé ca cic diém danh diu va dudng ndi gifta ching ta cin mo ta
kiéu dudng va ki€u diém.
Vidu:
x = 0:pil15:4%pi;
y = exp(2*sin(x));
plot(x,y,"-r' . x,y,’ok’)
vé dudng cong y = f(x). Dudng ndi lién, mau do. Diém dénh d4u chit o c6 mau den.
8.V& véi hai truc y :Lénh plotyy cho phép tao mot dé thi ¢6 hai truc y. Ta ciing c6 thé dung
plotyy d€ cho gia tri trén hai truc y ¢6 ki€u khac nhau nhim tién so sanh.
Vidu:

t =0:900;
A = 1000;
b = 0.005;
a = 0.005;

z2 = sin(b*t);

zI = A*exp(-a*t);

[haxes,hlinel ,hline2] = plotyy(t,z1,t,z2,’semilogy’,'plot’)
9.Vé duong cong véi so liéu 3-D : Néu x,y,z 1a 3 vec to c6 cuing do dai thi plot3 sé vé dudng
cong 3D.
Vidu:

t = 0:pil50:10%pi;

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

axis square;

grid on
10. Pat cac thong so cho truc :Khi ta tao mot hinh vé, MATLAB tu dong chon céc giGi han
trén truc toa do va khoang cdch ddnh ddu dua trén s6 lieu dung dé vé.
Tuy nhién ta c6 thé mo ta lai pham vi gid tri trén truc va khoang cdch ddnh dau theo y riéng.
Ta c6 thé dung céc lénh sau :

axis dat lai cac gia tri trén truc toa do

axes tao mot truc toa d0 méi véi cac dac tinh dugc mo ta

get va set cho phép xac dinh va dat cac thudc tinh cta truc toa do dang cé
gca trd vé truc toa do ci

a. Gidi han cua truc va chia vach trén truc :MATLAB chon cic gidi han trén truc
toa do va khoang cach danh d4u dua trén s6 liéu dung dé vé&. Dung 1énh axis c6 thé dat lai
gi6i han nay. Cui phap cua Iénh :

axis[ xmin , xmax , ymin , ymax]

Vidu:

x =0:0.025:pi/2;

plot(x,tan(x),’-ro’)
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axis([0 pi/2 0 5])
MATLAB chia vach trén truc dua trén pham vi dit liéu va chia déu. Ta c6 thé mo ta cch
chia nho thong so xtick va ytick bang mot vec to tang dan.

Vi du:
x = -pi:.l:pi;
y = sin(x);
PlOf(x:)’)

set(gca,’xtick’,-pi:pil2 :pi)Jogca-get current axis
set(gca,’xticklabel’,{"-pi’,"-pi/2",'0",'pi/2",'pi"})
8. Ghi nhan lén cac truc toa do: MATLAB cung cap céac 1énh ghi nhan 1én d6 hoa gom :

title thém nhan vao do6 hoa

xlabel thém nhan vao truc x

ylabel thém nhan vao truc y

zlabel thém nhan vao truc z

legend thém chu giai vao do6 thi

text hién thi chudi van ban & vi trf nhat dinh
gtext dat van ban 1én d6 hoa nho chuot

\bf - bold font

\it - italics font

\sl - oblique font (rarely available)

\rm - normal font
Céc ki tu dac biét xem trong Text properties.
Ta dung cdc lénh xlabel , ylabel , zlabel dé thém nhan vao cic truc toa do.
Vidu:

x = -pi.:.l:pi;
y = sin(x);
plot(x,y)

xlabel('t = 0 to 2\pi’,'Fontsize’,16)

ylabel('sin(t)’,'Fontsize’,16)

title(\it{Gia tri cua sin tu zero dén 2 pi}’,'Fontsize’,16)
9. Thém van ban vao do hoa : Ta c6 thé thém van ban vao bat ki chd nao trén hinh vé nho
ham text .
Vidu

text(3*pild,sin(3*pil4),\leftarrowsin(t)=0.707",'FontSize’,12)
10. Pinh vi van ban trén hinh vé: Ta c6 thé sir dung doi tugng van ban dé ghi chi cdc truc
& vi tri bat ki. MATLAB dinh vi van ban theo don vi dit liéu trén truc. Vi du dé v&é ham y =
Ae™ v6i A =0.25, t =0 dén 900 va o = 0.005 ta viét :
Vidu:

t = 0:900;

plot(t,0.25%exp(-0.005*t))
D€ thém ghi chii tai diém t = 300 ta viét :

text(300,.25*exp(-.005*300), \bullet\leftarrow\fontname{times}0.25{\itt}} att

Nitt}=300’,"FontSize’ ,14)
Tham s6 Horizontal Alignment va Vertical Alignment dinh vi van ban so véi cac toa do x, vy,
z da cho.
11. Do hoa dac biét:

a. Khoi va vang: D6 hoa khoi va ving biéu dién s6 licu 1a vec to hay ma tran.
MATLAB cung cép cac ham dohoa khdi va vung :

bar hién thi cdc cot cia ma tran m*n nhu 14 m nhém, méi nhém ¢4 n bar

16



barh hién thi cdc cot ctia ma tran m*n nhu 12 m nhém, méi nhém c6 n bar

nam ngang
bar3 hién thi cdc cot clia ma tran m*n nhu 14 m nhém, mdi nhém cé n bar
dang 3D
bar3h hién thi céc cot cia ma tran m*n nhu 12 m nhém, mdi nhém c6 n bar
dang 3D nam ngang
Mic dinh, méi phan tlt clia ma tran duoc biéu dién bang mot bar.
Vidu:
y= [5§21]
673
863
555
15 8],
bar(y)

b. Mo td dit liéu trén truc : Ta ding cac ham xlabel va ylabel d€ mota cdc dit liéu
trén truc.

Vidu:
nhdo = [29 23 27 25 20 23 23 27];
ngay = 0:5:35;
bar(ngay,nhdo)
xlabel('ngay’)
vlabel('Nhiet do (No}C)’)

Mic dinh,pham vi gid tri ctia truc y 1a tir 0 dén 30. D€ xem nhiét do trong khoang tir 15 dén

30 ta thay d6i pham vi gid tri cla truc y
set(gca,’YLim',[15 30],'Layer’,'top’)
c.Xép chong do thi :Ta c6 thé xép chong so lieu trén do thi thanh bang cich tao ra

mot truc khac trén cing mot vi tri va nhu vay ta ¢c6 mot truc y doc 1ap véi bo so liéu khac.

Vidu:

TCE = [515420 370250 135 120 60 20];

temp = [29 23 27 2520 23 23 27];

days = 0:5:35;

bar(days,temp)

xlabel('Day’)

vlabel('Temperature (No}C)’)

d.Xép chong duong thdng trén do thi thanh: Dé x&ép chong mot s6 lieu léen mot dé
thi thanh, c6 truc thit 2 & cung vi tri nhu truc thi nhat ta viét :

hl = gca;

va tao truc tha 2 & vi tri truc thit nhat trude nhat vé bo so liéu thi 2
h2 = axes('Position’,get(hl,’Position’));
plot(days,TCE, LineWidth',3)

Dé truc thit 2 khong gay trd ngai cho truc thit nhat ta viét :
set(h2,’YAxisLocation','right’,’Color’,'none’,'XI'ickLabel’,[])
set(h2,’XLim',get(hl,’XLim’),'Layer’,'top’)

Dé ghi chii 1én do thi ta viét
text(11,380,"Concentration’,'Rotation’,--55,' FontSize’,16)
yvlabel('TCE Concentration (PPM)’)
title('Bioremediation’,'’FontSize’,16)
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e. Do hoa viing:Ham area hién thi dudng cong tao tir mot vec to hay tir mot cot clia
ma tran. N6 v€ cdc gia tri ciia mdt cOt clla ma tran thanh mot duong cong riéng va to day
vung khong gian giira cac duong cong va truc X.

Vidu:
Y= [512
8§37
968
555
423];

area(Y)
hién thi d6 thi c¢6 3 viing, mbi viing mot cot. Do cao clia mdi do6 thi viing 1a téng cdc phan tir
trong mot hang. M6i dudng cong sau st dung dudng cong truéc 1am co sd. Dé hién thi
duong chia luéi ta dung 1énh:

set(gca,'Layer’,'top’)

set(gca,’XT'ick’,1:5)

£-Do thi pie D6 thi pie hién thi theo ti 1& phan traim ctia mot phan tir clia mot vec to
hay mot ma tran so vé6i téng cdc phan tir . pie va pie3 tao ra d6 thi 2D va 3D.

Vidu:
X= [193 22.1 51.6;
342 703 824;
614 829 90.8;
505 549 59.1;
294 363 47.0];
x = sum(X);
explode = zeros(size(x));
[c,offset] = max(x);
explode(offset) = 1;
h = pie(x,explode)
Khi tong céc phan tlr trong d6i so thit nhit bang hay 16n hon 1, pie va pie3 chudn hod cédc gia
tri. Nhu vay cho vec to x,moi phan ¢6 dién tich x i/sum(x i) v6i x i 12 mot phén tir cua x. Gid
tri dugc chuan hod mo ta phan nguyén ciia mdi ving. Khi téng cac phan tir trong doi s thit
nhat nho hon 1, pie va pie3 khong chudn hoa cic phan tir clia vec to x. Ching v& mot phan
pie.
Vidu;

x=[.19 .22 41];

pie(x)

g.Lam hinh chuyén dong :Ta c6 thé tao ra hinh chuyén dong béng 2 céch :

e tao va luu nhiéu hinh khdc nhau va 1an lugt hién thi ching

e v& va x04 lién tuc mot d6i tuong trén man hinh,méi 14n vé lai c6 su thay doi.

V6i céch thi nhat ta thuc hién hinh chuyén dong qua 3 budc:

e dung ham moviein dé danh bo nhé cho mot ma tran d 16n nham lwu c4c khung
hinh.

e dung ham getframes dé tao cac khung hinh.

e dung ham movie dé hién thi cdc khung hinh.

Sau day 1a vi du st dung movie dé quan st ham fft(eye(n)).Ta tao hAm moviem.m nhu sau :
axis equal
M=moviein(16,gcf);
set(gca,’NextPlot','replacechildren’)
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h=uicontrol(’'style’,’slider’,'position’,[ 100 10 500 20],’'Min’,1,'Max’,16)
for j=1:16
plot(fft(eye(j+16)))
set(h,'Value'j)

M(:j)=getframe(gcf);

end

clf;

axes('Position’,[00 1 1]);

movie(M,30)
BuGc diu tién dé tao hinh anh chuyén dong 13 khoi gdn ma tran. Tuy nhién truée khi goi
ham moviein, ta can tao ra cac truc toa do c¢6 cung kich thudc véi kich thudc ma ta mudn
hién thi hinh. Do trong vi du nay ta hién thi cdc so liéu cach déu trén vong tron don vi nén ta
dung 1énh axis equal dé xac dinh ti 1& cdc truc. Him moviein tao ra ma tran du 16n dé chia
16 khung hinh. Phat biéu :

set(gca,’NextPlot','replacechildren’)
ngan ham plot dua ti 1& cac truc vé€ axis normal mdi khi né duoc goi. Ham getframe khong
doi s6 tra lai cdc diém anh cua truc hién hanh ¢ hinh hién c6. Mdi khung hinh gém céc s6
liéu trong mot vec to cot. Ham getframe(gcf) chup toan bo phan trong clia mot cira sé hién
hanh. Sau khi tao ra hinh anh ta c¢6 thé chay chiing mot s6 lan nhat dinh vi du 30 lan nho
ham movie(M,30) .
Mot phuong phép nita dé tao hinh chuyén dong 13 v& va xo4, nghia la vé& mot doi twong do
hoa réi thay déi vi trf ctia né bang cdch thay déi toa do x,y va z mot lugng nhd nhd mot vong
1ap. Ta c6 thé tao ra cac hiéu tng khdc nhau nho cac cdch xo4 hinh khac nhau. Ching gom:

® none MATLAB khong xo4 doi tuong khi né di chuyén
e background MATLAB x04 déi tugng bang cach v& n6 c6 mau nén
® Xor MATLAB chi xo04 doi tuong

Vi du : Ta tao ra M-file c6 tén 1a moviem2.m nhu sau :
A=[-8300,0-1010;028-1];
y=[35-10-7];
h=0.01;
p = plot3(y(1),y(2),y(3),"", ...
'EraseMode’,'none’,’MarkerSize’5); % Set EraseMode to none
axis([0 50 -25 25 -25 25])

hold on

for i=1:4000
A(1,3) = y(2);
AB3,1) = -y(2);
yvdot = A*y;
y =y + h*ydot;
set(p,’XData’,y(1),'YData’,y(2),’ZData’y(3)) % Change coordinates
drawnow
i=i+l;

end

12. P6 hoa 3D:

a.Cdc lénh co bdn :Lénh mesh va surf tao ra mat 3D tir ma tran s6 liéu. Goi ma tran
s6 liéu 1a z ma moi phan tlr cta né z(i,j) xac dinh tung do ctia mat thi mesh(z) tao ra mot luéi
c6 mau thé hién mit z con surf{z) tao ra mot mat ¢6 mau z.

b. Do thi cdc ham hai bién: Bu6e thi nhat dé thé hién ham 2 bién z = f(x,y)
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12 tao ma tran x va y chia cédc toa do trong mién xac dinh ctia ham. Ham meshgrid s€ bién
déi ving xdc dinh boi 2 vec to x va y thanh ma tran x va y. Sau d6 ta ding ma tran nay dé
danh gia ham.
Vi du : ta khao sat ham sin(r)/r. D€ tinh ham trong khoang -8 va 8 theo x va y ta chi cin
chuyén mot vec to d6i s6 cho meshgrid :

[x,y] = meshgrid(-8:.5:8);

r=sqri(x.”2+y.2)+0.005;
ma tran r chita khoang céch tir tim ctia ma tran. Tiép theo ta dung ham mesh dé v& ham.

z = sin(r)./r;

mesh(z)

¢.Dé thi duong ddng mirc: Cic ham contour tao, hién thi va ghi chi cdc dudng dang
miic cua moOt hay nhiéu ma tran. Ching gém :

clabel tao cac nhan sir dung ma tran contour va hién thi nhan
contour hién thi cic dudng dang miic tao bdi mot gid tri cho truéc clia ma tran
Z.
contour3 hién thi cdc mat dang miic tao bdi mot gid tri cho truéc clia ma tran Z.
contourf hién thi d6 thi contour 2D va t6 mau viing giita 2 c4c dudng
contourc ham cép thap dé tinh ma tran contour
Ham meshc hién thi contour va Iu6i va surfc hién thi mat contour.
Vidu:

[X)Y,Z] = peaks;

contour(XY,Z,20)
Mbéi contour ¢6 mot gié tri gdn v6i né. Ham clabel dung gi4 tri nay d€ hién thi nhan dudng
dong mic 2D. Ma tran contour chita gia tri clabel dung cho cac duong contour 2D. Ma tran
nay dugc xac dinh bai contour,contour3 va contourf.
Vi du : Dé hién thi 10 duong dang miic clia hAm peak ta viét :

Z = peaks;

[C,h] = contour(Z,10);

clabel(C,h)

title({'"Contour Labeled Using’,’clabel(C,h)’})
Ham contourf hién thi dé thi dudng dang mic trén mot mat phang va té mau ving con lai
gifta cdc duong dang mic. Dé kiém sodt mau to ta dung ham caxis.
Vidu:

Z = peaks;

[C,h] = contourf(Z,10);

caxis([-20 20])

title({'Filled Contour Plot Using’,'contourf(Z,10)})
Céc ham contour(z,n) va contour(z,v) cho phép ta chi rd s6 lugng miic contour hay mot muc
contour can vé& nao d6 véi z 1a ma tran so6 liéu, n 1a s6 duong contour va v la vec to cac mic
contour. MATLAB khong phan biét gitta dai luong vec to mot phan tr hay dai luong vo
huéng. Nhu vay néu v 1a vec to mot phan tir mo ta mot contour don & mot mic ham contour
s€ coi nd 1a s6 lugng dudng contour chit khong phai 1a mic contour. Nhu vay,contour(z,v)
ciing nhu contour(z,n). D& hién thi mot dudng dang mic ta cin cho v 1a mot vec to ¢6 2 phin
tlt v6i ca hai phan tir bing mitc mong muén.V i du dé tao ra mot dudng dang mic 3D cla
ham peaks
Vidu:

xrange = -3:.125:3;

yrange = xrange,

[X)Y] = meshgrid(xrange,yrange),
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Z = peaks(X)Y);

contour3(X)Y,Z)

Pé hién thi mot mitc 6Z =1, tacho vIa [l 1]
v=[11]
contour3(X,Y,Z,v)

Ham ginput cho phép ta ding chuodt hay cdc phim miii tén dé chon cdc di€ém v&. N§ tra vé
toa do ctia vi trf con trd. Vi du sau s€ minh hoa cac dung ham ginput va ham spline dé tao ra
duong cong nodi suy hai bién.

Vi du : Ta tao mot M-file c6 tén contourm.m nhu sau :
disp(’Left mouse button picks points’)
disp('Right mouse button picks last points’)
axis([0 100 10])
hold on
x=[];
y=[1;
n=0,
but=1;
while but==

[xi,yi,but]=ginput(1),
plot(xi,yi,’'go’)
n=n+1;
x(n,l)=xi;
y(n,1)=yi;
end
t=1:n;
ts=1:0.1:n;
xs=spline(t,x,ts),
ys=spline(ty,ts);
plot(xs,ys,'c-');
hold off

§6. CAC PHUONG TRINH PAI SO TUYEN TiNH

1. Hé phuong trinh day du:Ta xét hé phuong trinh Ax = B. D€ tim nghiém ctia hé ta ding
léenh MATLAB:

x=inv(A)*B
hay:

x =A\B
2. Hé phuong trinh c6 it phuong trinh hon s6 4n(underdetermined): Khi gidi hé trén ta
da dung nghich dao ma tran. Nhu vay ta chi nhan dugc két qua khi ma tran A vuong(so
phuong trinh bang s6 4n s6 va dinh thiic cia A phai khac khong). Hé ¢6 s6 phuong trinh it
hon s6 4n hay dinh thiic ctia ma tran A ctia hé ddy du bing 0 goi 1a hé underdetermined. Mot
hé nhu vay c6 thé c6 vo s6 nghiém v6i mot hay nhiéu bién phu thudc vao cic bién con lai.
Véi mot hé nhu vay phuong phdp Cramer hay phuong phdp ma tran nghich dao khong dung
duogc. Khi s6 phuong trinh nhiéu hon s6 an phuong phdp chia trdi cing cho nghiém véi mot
vai an s6 duoc cho bing 0. Mot vi du don gian 1a phuong trinh x + 3y = 6. Phuong trinh nay
c6 rat nhiéu nghiém trong d6 ¢c6 mot nghiém lax =6 vay = 0:

a=[1 3];

b=6;
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x=a\b
X =
6
0
S6 nghiém vo han ¢6 thé ton tai ngay ca khi s6 phuong trinh bang s6 4n. Diéu nay xay ra khi
| Al =0. V6i hé nay ta khong dung duoc phuong phdp Cramer va phuong phdp ma tran
nghich dao va phuong phap chia trdi cho thong bdo la ma tran A suy bién. Trong trudng hop
nhu vy ta c6 thé ding phuong phdp gia nghich dao dé tim dugc mot nghiém goi 1a nghiém
chuén minimum.
Vi du: Cho hé phuong trinh
X+2y+z=8
Ox+y+0z=2
X+y+z=6
Khi dung phép chia tréi ta nhan dugc:
y=a\b
Warning: Matrix is singular to working precision.
y =
Inf
Inf
Inf
Néu ta dung phuong phép gia nghich dao thi cé:
a=[121;,010;111]

b=1[826]

X = pinv(a)*b

X =
2.00000000000000
2.00000000000000

2.00000000000000

Mot hé ciing ¢6 thé c6 vo s6 nghiém khi ¢ du s6 phuong trinh. Vi du ta ¢ hé:

2x -4y +5z=-4

-4x -2y +3z=4

2x + 6y -8z=0
Trong hé nay phuong trinh thit 3 1a tong cta hai phuong trinh trén nén hé that su chi ¢6 2
phuong trinh. Tém lai mot hé muon c6 nghiém duy nhat phai cé cic phuong trinh doc lap.
Viéc xac dinh cac phuong trinh trong hé cé doc 1ap hay khong kha khoé, nhat 1a doi véi hé cé
nhiéu phuong trinh. Ta dua ra mot phuong phdp cho phép xdc dinh hé phuong trinh c6
nghiém va liéu nghiém dé c¢6 duy nhat hay khong. Phuong phép nay doi hoi su hiéu biét vé
hang cuia ma tran.

Ta xem xét dinh thitc cua ma tran sau:

3 -4 1
6 10 2
9 -7 3

Neéu ta loai trir mot hang va mot cot ctia ma tran chdng ta con lai ma tran 2x2. Tuy theo hang
va cOt bi loai ta ¢6 9 ma tran con. Pinh thitc cua cdc ma tran nay goi la dinh thdc con. Vi du
néu ta bo hang 1 va cot 1 ta co:

10 2
— 44
-7 3
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Cic dinh thic con ¢6 thé dung dé xdc dinh hang ciia ma tran. Hang ctia ma tran duoc dinh
nghia nhu sau: Mot ma trdn A mxn ¢6 hang r > 1 néu va chi néu dinh thiic cua A chita mot
dinh thitc r x r va moi dinh thitc con vuéng cé r+1 hang hay hon bdng 0.
Pé x4c dinh hang clia ma tran ta c6 lénh rank
Vi du:
a=[3-41;6102,9-73];
rank(a)
ans =
2
Hé phuong trinh Ax = B ¢6 m phuong trinh va n 4n ¢6 nghiém néu va chi néu rank(A) =
rank([A B]). Goi hang ctia A 1a r, néu r = n thi nghiém 1a duy nhat. Néu r<n thi hé c¢6 vo so
nghiém va r 4n ¢6 thé biéu dién nhu 12 t6 hgp tuyén tinh clia n-r 4n con lai ma gia tri c6 thé
chon bat ki.
Vi du: Giai hé phuong trinh
3x -2y + 82=48
-6x + S5y +z=-12
OXx +4y +2z=24
Ta viét:
a=[3-28;-651,942];
b=[48;-12;24],
rank(a)
ans =
3
rank([a b])
ans =
3
Vay hé c6 nghiém duy nhat:
x=a\b
X =
2
-1
5
Vi du: Giai hé
2x -4y +5z2=-4
-6x -2y +3z=4
2x+6y-8z=0
Ta viét:
a=[2-45-6-2 3,2 6 -8];
b=/[-4,4,0],
rank(a)
ans =
2
rank([a b])
ans =
2
Vay hé c6 vo s6 nghiém. Mot trong cac nghiém la:
x=pinv(a)*b
X =
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-1.21481481481481
0.20740740740741
-0.14814814814815
3. Hé phuong trinh overdetermined: Hé¢ phuong trinh trong dé s6 phuong trinh doc lap
nhiéu hon s6 4n goi 12 hé overdetermined. Doi v6i hé nay phuong phdp Cramer va phuong
phap nghich dao ma tran khong dung dugc. Tuy nhién mdt s6 hé cho nghiém diing xac dinh
bang phép chia trdi. D6i v6i cdc hé khdc khong cé nghiém chinh xdc. Khi r = rank(a) =
rank([a b]) hé c6 nghiém va néu r = n nghiém la duy nhat. Khi rank(a) # rank([a b]) hé
khong c6 nghiém.
Vi du: Giai mach dién gébm 3 nhdnh ndi song song: nhanh 1 ¢6 tong trd Z, = 5+2j va nguén
e = 100 sin(314t + 30%), nhdnh 2 ¢6 t6ng trd Z, = 3+4j va nhdnh 3 ¢6 tong trd 5+6j. Ta viét
phuong trinh cua mach dién theo dong nhanh. Sau dé rit ra ma tran A va B. Cac 1énh
MATLAB:
a=[111;5+2% 3+4%1 0,0 -(3+4%*i) 5+6%*i]
e =100*exp(i*(30*pi/180))
b=[0;e;0];
i=a\b
1=
25.25569272231586 +19.27124163998603i
-15.63482777750950 -11.44276084484129i
-9.62086494480636 - 7.82848079514474i

§7. NOI SUY

1. Noi suy ham 1 bién:MATLAB dung ham interp1(x,y,xi,< phuong phap>)véi x, 1a gia tri
clia ham tai nhitng diém da cho va xi 1a gi4 tri ma tai d6 ta cdn noi suy ra gid tri yi.<phuong
phdp> c6 thé 1a mot trong cdc gid tri sau :

‘nearest’- phuong phap nay dat gia tri ndi suy vao gia tri da cho gan nhat, Phuong
phap nay nhanh nhung két qua kém chinh xac nhat
Vidu:

x=[12345]

y=[55 43.1 128 290.7 4984 ];

vi = interpl(x,y,1.6,'nearest’)

yi =
43.1000
‘linear’- phuong phap nay coi dudng cong di qua 2 diém cho trudc 1a dudng thang.
Vidu:
vi = interpl(x,y,1.6,linear’)
yi =
28.0600
‘spline”- dung phuong phap ndi suy spline
Vidu:
yi = interpl(x,y,1.6,’spline’)
yi =
24.9782
‘cubic’- phuong phdp nay coi dudng cong qua 2 diém la dudng cong bac 3
Vidu:
yi = interpl(x,y,1.6,'cubic’)
y1=
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22.3840
2. Noi suy ham hai bién: Ham interp2 thuc hién noi suy ham 2 bién. Dang ham tong quat :
Z1 = interp2(X,Y,Z, X1, YI,<phuong phap>)
Z - ma tran cht nhat chita gia tri cia ham 2 bién
X,Y - mang c6 cung kich thudc,chita gia tri x,y da cho
XI,YI- mang chita gia tri can noi suy
Cac <phuong phap> gom : ‘nearest’,’linear’,’cubic’
3. Noi suy mang nhiéu chiéu:
interp3 ndi suy ham 3 bién
interpn noi suy ham nhiéu bién

§8. TICH PHAN VA PHUONG TRINH VI PHAN
1. Tich phan: Dé tinh tich phan ta dung ham quad(tinh tich phan theo phwong phap
Simpson) va ham quad8(tinh tich phan bang phuong phap Newton-Cotes).
Vidu:
f=inline('1./((x-0.3).”2+0.01)+1./((x-0.9).”"2+0.04)-6 ');
q = quad(f,0,1)

q =
29.8583
r = quad8(f,0,1)
r =
29.8583
Vidu
y = sin(X)
quad(‘sin’,0,pi)
ans =
2.00001659104794

quad§('sin’,0,pi)
ans =
1.99999999999989
Ta ciing c6 thé dung phuong phap hinh thanh dé tinh tich phan:
Vidu
y = sin(x)
x = [0:pi/100:pi]];
y=sin(x),
trapz(x,y)
ans =
1.99983550388744
2. Vi phan so:Dé tinh vi phan ta dung diff
Vidu
a=[1425748];:
diff(a)
ans =
3 2 3 2 3 4
3. Phuong trinh vi phan: Phuong trinh vi phan cip cao y™ =f(ty,y’, . ., y™") ¢6 thé dua vé
hé phuong trinh vi phan cép 1 bang cich daty, =y;y,=y’,..,y,=y"". Nhu vay
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YI =Y,
Y; =Yy;

Yo = {6y Y50Y,)
l1a hé c¢6 n phuong trinh vi phan cap 1.
Vidu:

y'-3y7-yy=0v6iy(0)=0 y(0)=1 y”=-1
dugc bién déi thanh

yl =Y,
le =Y¥3
y,3 =3y;+Y,Y,

v6i dieu kién dau : y,(0)=0  y,(0)=1 y;0)=-1
Dé nhap phuong trinh nay vao MATLAB ta dung M-file f.m nhu sau :

function dy = f(t,y);

dy =[¥(2);¥(3); 3*y(3)+y(3)*y(1)];
va giai phuong trinh bang 1énh :

[ t,f] = solver (‘file’ tspan,y0)
véi  “file” la M-file chita ODE

tspan l1a vec to [ t0 tfinal] xac dinh khoang tim nghiém

y0 1a vec to gid tri diéu kién dau.

solver 1a cach giai, thuong dung phuong phiap Runge-Kutta bac 2/3(ode23) hay
4/5(ode45)

[t,y] =oded5[‘f,[0 1],[0;1;-1])

MOi hang trong vec to nghiém tuong ting v6i mot thoi diém trong vec to cot t. Nhu vay trong
vi du trén, y(:,1) 1a nghiém, y(:,1) 1a dao ham bac nhat ctia nghiém va y(:,2) la dao ham bac
hai cua nghiém.
Vi du: Tim dong qua do khi déng mach RC néi ti€p vao nguén mot chiéu biét tich s6 RC =
0.1, dién 4p nguon 1a 10V va dién ap ban dau trén tu 1a 2V.

Phuong trinh cia mach la:

du
e(t)=RC—E +u
® d €

Thay s0 vao ta co:
0.1u"+u=10
u’ =-10u+ 100
Ta c6 cac 1énh MATLAB:
function uc=rc(t,u)
uc=-10*%u+100;
[tu]=o0ded5('rc',[0 4],2),
plot(t,u,’-0’)
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