GIAO TRINH
MATLAB CO BAN




1. Cac toan tt co ban: Matlab la mdt phan mém cao cap dung dé€ giai cac bai
toan. D€ khoi dong MATLAB ta bam dap vao icon ctaa no. Cac file MATLAB
c6 dang ~m va chi chay trong moi truong MATLAB. MATLAB xu 1i s6 liéu
nhw 1a ma tran. Khi ta danh 1énh vao ctra s6 1énh, né sé duwoc thi hanh ngay va
két qua hién lén man hinh. Néu ta khong muoén cho két qua hién lén man
hinh thi sau 1énh ta dat thém dau “;”. Néu lénh qua dai, khong vira mot dong
dong c6 thé danh Iénh trén nhiéu dong va cudi moi dong dit thém dau ... r6i

CHUONG 1: MATLAB CO BAN

§1. CAC TOAN TU CO BAN CUA MATLAB

xudng dong. Khi soan thao 1énh ta c6 thé diing cac phim tat :

del

Ctrl-P
Ctrl-N
Ctrl-B
Ctrl-F
Ctrl-R
Crtl-L
Ctrl-A
Ctrl-E
Ctrl-U
Ctrl-D

goi lai 1énh truedc do

goi lénh sau

lui lai mot ki tw

tién 1én mot ki tw

sang phai mot tte

sang phai mot tte

veé dau dong

vé cudi dong

xoa dong

x0a ki tue tai chd con nhdy ding

backspace Ctrl-H xo04 ki tu tredc chd con nhdy ding

@ Cac phép toan co ban cia MATLAB gom:

+

*

> — T~

~

cOng

true

nhan

chia phai

chia trai

luy thtra

chuyén vi ma tran hay s6 phtic lién hgp

@ Cac toan tir quan hé :

nho hon

nho hon hay bang
16n hon

16n hon hoac bﬁing
bang



~= khong bang
< Cac toan tir logic :

& va
| or
~ not
& Cac hang :
pi 3.14159265
i sO ao
j tuong twr i
eps sai s0 2%

realmin  sO thuwc nho nhat 2-1022
realmax  sO thwc 16n nhat 2102
inf vO cung 1on

NaN Not a number

2. Nhép xuat dir liéu tir dong 1énh: MATLAB khong doi hoi phai khai béo
bién trudc khi dung. MATLAB phéan biét cht hoa va chit thuong. Cac sd
liéu dua vao moi treong lam viéc caa MATLAB dugc luu lai sudt phién lam
viéc cho dén khi gap 1énh clear all. MATLAB cho phép ta nhap s6 liéu tir dong
lénh. Khi nhap ma tran t&t ban phim ta phai tuan theo cac quy dinh sau :
. ngan cach cac phan tt ctia ma tran bang dau “,” hay dau tréng

. dung dau “;” dé€ két thuc mot hang

. bao cac phan tt ctia ma tran bang cip dau ngoéc vudng [ |
Dé nhap cac ma tran sau:

1 2 4 1
A=|3 2 5 B=[1 4 -2 1] C=|4
1 5 3 7

ta dung cac lénh:
A=[123,3-24 15 3]
B=[14 2 1]
C=[1, 47]
3. Nhap xuat dir liéu tir file: MATLAB c¢6 thé x 1i hai kiéu file di liéu: file
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nhi phan ~mat va file ASCII ~.dat. D€ luu cdc ma tran A, B, C dudi dang file
nhi phan ta dung lénh:

save ABCABC

va nap lai cdc ma tran A, B b:?mg lénh:
load ABC A B

Néu mudn lwu s6 liéu ctia ma tran B dudi dang file ASCII ta viét:
save b.dat B /ascii

Ta viét chuong trinh ¢t1_1.m nhu sau:

clear
A=[123;456]
B=[3;-2;1];

C(2)=2;,C(4)=4

disp(’"Nhan phim bat ky de xem nhap/xuat du lieu tu file’)
save ABC A B C %luu A,B & C duoi dang MAT-file co ten "ABC.mat’
clear(’A’, 'C’) %xoa A va C khoi bo nho

load ABC A C Y%doc MAT - file de nhap A va C vao bo nho
save b.dat B /ascii %luu B duoi dang file ASCII co ten 'b.dat’
clear B

load b.dat Y%doc ASCII

b

x = input(’"Nhap x:’)

format short e

X

format rat, x

format long, x

format short, x

4. Nhép xuat dix liéu tir ban phim: Lénh input cho phép ta nhép s6 liéu tur
ban phim. Vi du:



x = input(’"Nhap x:’)
Lénh format cho phép xac dinh dang thitc cua dit liéu. Vi du:

format rat % so huu ti

format long % so sé co 14 chu so sau dau phay
format long e % so dang mu

format hex % so dang hex

format short e %so dang mu ngan

format short %tro ve so dang ngan (default)

Mot cach khac dé€ hién thi gia tri ctia bién va chudi 13 danh tén bién vao ctra sO
léenh MATLAB. Ta cling c6 thé dung disp va fprintf d€ hién thi cac bién. Vi
du:

disp("Triso cua x="), disp(x)
Ta viét chuwong trinh ¢t1_2.m nhu sau:

cle

f=input(’Nhap nhiet do Fahrenheit[F]:’);

c=5/9%(f- 32);

fprintf("%5.2f(do Fahrenheit) la %5.2f(do C).\n’, f, c)

fid = fopen('ctl_2.dat’, ‘w’);

fprintf(fid, "%5.2f(do Fahrenheit) la %5.2f(do C).\n’, f, ¢);
fclose(fid);

Trong treong hop ta mudén nhap mot chudi tir ban phim, ta can phai thém ki
tw s vao do6i so. Vi du:

r’r_ 7

ans = input('Ban tra loi <co>hoac <khong>:',’s’)

5. Cac ham toan hoc:
a. Cac ham toan hoc co ban:

exp(x) ham e*
sqrt(x) can bac hai cua x
log(x) logarit ty nhién



log10(x)  logarit co s 10

abs(x) modun cua s phtic x

angle(x)  argument cta sO phtc a

conj(x) sO phtrc lién hop cta x

imag(x)  phan ao cta x

real(x) phan thyec ctia x

sign(x) dau caa 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)

b. Cac ham todn hoc tw tao: MATLAB cho phép ta tao ham todn hoc va
lru n6 vao mot file d€ dung nhw 1a ham c6 s&n cila MATLAB. Vi du ta can tao
ham:
hi()= 1 +18x2

va ham:
£,(x,,%,) X2 +4x; -5
fZ(X) = = 2
£,(x,,%,) 2x; —2x,-3x,-2.5
Muon thé'ta tao ra file f1.m nhu sau:

function y = f1(x)
y=1./(1+8"x."2);

va file 2.m:



function y = f2(x)
y(1) = x(1)*x(1)+4*x(2)*x(2) -5;
y(2) = 2*x(1)*x(1)-2*x(1)-3*x(2) -2.5;

Khi nhap 1énh f1(2) ta c6 gia tri cua ham f1 tai x = 2. Khi nhap lénh f2([2 4]) ta
cO gia tri cua ham f2 tai x1 =2 va x2 = 4. Lénh feval('fI’, 2) va feval('f2’, [2 4])
cting cho két qua tuong tu.

Céach thtt hai &€ biéu dién mot ham todn hoc mot bién trén dong 1énh la
tao ra mot ddi twong inline ttr mot biéu thirc chudi. Vi du ta c6 thé nhap tir
dong lénh ham nhu sau:

f1 =inline("1./(1 + 8*x."2)",’x’);
f1([0 1)), feval(f1, [0 1])

Ta cling c6 thé viét:

f1="1/(1+8%"2)";
x=[01];
eval(f1)

Néu ham la da thirc ta chi can nhap ma tran cac hé so tir s6 ma cao nhat.
Vi du véi da thire Pa(x) = x* + 4x3 + 2x + 1 ta viét:

P=[1 4 0 2 1]

D€ nhan hai da thiic ta dung lénh conv; d€ chia 2 da thirc ta dung lénh
deconv. Muon tinh tri s6 ctia da thiic ta dung 1énh polyval va lénh polyvalm
dung khi da thitc la ma tran.

c. Cdc lénh xu i ham: Lénh fplot vé d6 thi ham toan hoc gitra cac gia tri
da cho. Vi du:

fplot(‘t1’, [-5 5 ])
grid on

Cho mot ham toan hoc mot bién, ta cd thé dung 1énh fminbnd cia MATLAB
dé tim cuc tiéu dia phuong ctia ham trong khoang da cho. Vi du:



f=inline("1./((x - 0.3).72+0.01) + 1./((x - 0.9)."2 + 0.04) - 6 ')
x = fminbnd(f, 0.3, 1)

Lénh fminsearch tuong tw ham fminbnd dung dé€ tim cuc tiéu dia
phuong ctia ham nhi€u bién. Ta ¢ ham 3 bién luwu trong file three_var.m nhu

Sau:

function b = three_var(v)

x=0(1);
y=0(2);
z=0(3);

b=x."2+2.5%in(y) - z"2*x"2*y"2;

Bay gid tim cuc tiu d6i véi ham nay bat dau tir x =-0.6 , y =-1.2 va z = 0.135
bang cac 1énh:

v=[-0.6-1.2 0.135];
a = fminsearch('three_var’, v)

Lénh fzero dung dé€ tim diém zero cia ham mot bién. Vi du dé€ tim gia tri
khong cta ham 1an can gia trj -0.2 ta viét:

f=inline("1./((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

6. Cac phép toan trén ma tran va vec to:
a. Khai niém chung: Gia st ta tao ra cdc ma tran a va b bang cac lénh:

a=[12 3,45 6]
b=[3 -2 1];

Ta c6 thé stra doi chung;:



A=[a;789]
B=[b;[10-1]]

Toéan t&t * dung d€ chuyén vi mot ma tran thuc va chuyén vi lién hop mot ma
£” 77

tran phitc. Néu chi muon chuyén vi ma tran phtc, ta dung thém toan te “.
nghia la phai viét “.””. Vi du:

[1+2% 2-4%:3+i 2-2%];

’

C
X=C
Y=C"

b. Chi s6: Phan tir 6 hang i cft j clia ma trdn mxn c6 ki hiéu la A(, j).
Tuy nhién ta cling c6 thé tham chiéu téi phan tir cia mang nho mot chi so, vi
du A(k) véi k =1+ (j - 1)m. Cach nay thuong dung dé€ tham chiéu vec to hang
hay cot. Trong truong hop ma tran day du thi n6é dwgc xem la ma tran mot cot
dai tao tr cac cot cua ma tran ban dau. Nhu vay viét A(5) ¢6 nghia la tham
chiéu phan tax A(2, 2).

D€ xac dinh kich thwdc cia mot ma tran ta dung 1énh length(tra vé kich
thwdce 16n nhat) hay size(s6 hang va cot). Vi du:

c=[12345678]

length(c)
[m, n] = size(c)

2 41,17

c. Toan tu " : Toan t&x “:” 1la mot toan tit quan trong cuia MATLAB. N6
xuat hién & nhiéu dang khac nhau. Vi du:

1:10

tao mot vec to hang chira 10 s6 nguyén tir 1 dén 10. Lénh:
100: -7: 50

tao mot day sd tir 100 dén 51, gidam 7 mdi 1an. Lénh:

0: pi/4: pi



tao mot day so ti 0 dén pi, cach déu nhau pi/4

Cac biéu thtrc chi sd tham chiéu téi mot phan cua ma tran. Viét A(1:k, j)
la tham chiéu dén k phan tr dau tién ctia cft j. Ngoai ra toan tir “:” tham
chiéu tdi tat ca cac phan ti cia mot hang hay mét cot. Vi du:

B=A(, [13 2])
tao ra ma tran B tir ma tran A b:?mg cach doi thi ti cac cot tir [1 2 3] thanh
[132]

d. Tao ma trdn bang ham c6 sdn: MATLAB cung cAp mdt s6 ham dé tao

cac ma tran co ban:
zeros  taora ma tran ma cac phan ti déu la zeros

z=zeros(2, 4)
ones tao ra ma tran ma cac phan ti déu la 1

x =ones(2, 3)
y =5%mnes(2, 2)

rand  tao ra ma trdn ma cac phan t& ngau nhién phan bd déu
d=rand(4, 4)
randn tao ra ma trdn ma cac phan tr ngau nhién phan bd tryee giao
e =randn(3, 3)
magic(n) tao ra ma tran cap n gom cac sd nguyen tir 1 dén n? voi tong
cac hang bang tong cac cot n phai 16n hon hay bang 3.
pascal(n) tao ra ma tran xac dinh duong ma cac phan ta 1dy ti tam giac
Pascal.

pascal(4)

eye(n) tao ma tran don vi



eye(3)

eye(m, n) tao ma tran don vi mo rong
eye(3, 4)

e. Lip ghép: Ta c6 thé lap ghép(concatenation) cdc ma tran c6 san thanh
moOt ma tran moéi. Vi du:

a = ones(3, 3)
b = 5%ones(3, 3)
c=[a+2;b]

f. Xod hang va cét : Ta c6 thé xoa hang va cot tir ma tran bang dung dau
[]. D€ x04 cdt thit 2 clia ma tran b ta viét:

b(:, 2) =11

Viét x(1: 2: 5) = [] nghia 1 ta x04 cdc phan t& bat dau tir dén phan t& tht 5 va
cach 2 r6i sap xép lai ma tran.
g. Cdc lénh xw li ma tran:

Cong :X=A+B
Tri :X=A-B
Nhan :X=A*B
: X.*A nhan cac phan t twong tng véi nhau
Chia : X=A/B lucdé X*B=A

: X=A\B ltcdo A*X=B
: X=A./B chia cac phan t twong trng v6i nhau
Lujj thira X =A"2
 X=AN2
Nghich dao :X=inv(A)
Dinh thic :d =det(A)
7. Tao s6 ngau nhién: MATLAB cd cac 1énh tao s6 ngau nhién 1a rand va
randn tao ra cac s6 ngau nhién theo phan bd Gauss.
rand(m, n) tao ra ma tran cac s6 ngau nhién phan b& dong nhat.
randn(m, n) tao ra ma tran cac sd ngau nhién theo phan b& chudn Gauss.

rand(3, 3)
10



randn(3, 3)

8. Cac lénh dung lap trinh:

a. Cdc phdt biéu diéu kién if, else, elseif:
Cu phap cua if:

if <biéu thirc diéu kién>

<phat biéu>

end
Néu <biéu thirc diéu kién> cho két qua dang thi phan lénh trong than cua if
duoc thuwe hién.

Cac phat biéu else va leseif cling tuong tu.

Vi du: Ta xét chuong trinh) ct1_4. m d€ doan tudi nhu sau:

cle
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

b. switch: Ca phap cta switch nhu sau :
switch <biéu thirc>
case nl : <lénh 1>
case n2 : <lénh 2>
case nn : <lénh n>
otherwise : <lénh n+1>
end
c. while: vong 1ap while dung khi khong biét trude s6 1an lap. Ca phap
ctia n6 nhu sau:
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while <biéu thirc>
<phat biéu>
end
Xét chwong trinh in ra chuoi “Xin chao” 1én ma hinh véi s6 1an nhéap t
ban phim ct1_5.m nhu sau:

cle

disp(’xin chao’);

gu = input('Nhap so lan in: ’);

1=0;

while i ~= qu
disp(['Xin chao’ i]);
i=i+1

end

d. for: vong lap for dung khi biét trudc s6'lan lap. Ct phap nhu sau:
for <chi s0> = <gia tri dau> : <mtc tang> : <gia tri cu6i>
Ta xay dung chuong trinh doan so ct1_6.m:

clc
x = fix(100*rand);
n=7
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: °);
ifqu<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
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n=n-1;
end
ift>0
disp(’'Ban khong doan ra roi’);
numx = int2str(x);
disp(['Do la so: ', numx]);
end

e. break: phat biéu break d€ két thic vong lap for hay while ma khong
quan tam dén diéu kién két thic vong lap da thoa man hay chuwa.

§2. PO HOA TRONG MATLAB
1. Cac 1énh vé: MATLAB cung cAp mot loat ham dé vé biéu dién cac vec to s&
liéu cting nhu giai thich va in cac dwong cong nay.

plot d6 hoa 2-D véi s0'liéu 2 truc vo hudng va tuyén tinh
plot3 d6 hoa 3-D véi s0'liéu 2 truc vo hudng va tuyén tinh
polar dd hoa trong hé toa do cuc
loglog d6 hoa vdi cac truc logarit

semilogx  do6 hoa vdi truc x logarit va truc y tuyén tinh
semilogy d0 hoa vdi truc y logarit va truc x tuyén tinh
plotyy d6 hoa vdi truc y c6 nhan ¢ bén trai va bén phai

2. Tao hinh vé: Ham plot ¢ cac dang khac nhau phu thudc vao cac doi s6
dua vao. Vi du néu y 1a mot vec to thi plot(y) tao ra mot duong thang quan hé
gitta cac gia tri ctia y va chi sO ctia nd. Néu ta c6 2 vec to x va y thi plot(x, y)
tao ra do thi quan hé gitta x va y.

t = [0: pi/100: 2*pi]
y =sin(t);

plot(t, y)

grid on

polar(t, y)

3. Pic ta ki€u duong vé: Ta cd thé dung cac kiéu duong vé khac nhau khi vé

hinh. Mudn thé ta chuyén kiéu dwong vé cho ham plot. Ta viét chuong trinh
ctl_7.m tao ra do thi ham hinh sin:
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t =[0: pi/100: 2*pi];

y =sin(t);

plot(t, y,”.") % vé bang dwong chidm chidm
grid on

4. Pac ta mau va kich thwdc dwong vé: D€ ddc ta mau va kich thudc duong
vé ta dung cac tham s0 sau:

LineWidth do rong duong thang,tinh bang s& diém
MarkerEdgeColor mau ctia cac canh ctia khoi danh dau
MarkerFaceColor mau cua khoi danh dau

MarkerSize kich thudce cua khoi danh dau

Mau dwoc xac dinh bang cac tham so:

Ma Mau Ma Mau
r red m magenta
g green y yellow
b blue k black
C cyan w white
Cac dang diém danh dau xac dinh bang:
Ma Kiéu danh dau Ma Kiéu danh dau
dau cong . |diém
0 |vong tron x |chit thap
* |d&ausao s |hinh vudng
d |hatkim cuong v |diém tam giac hudng xudng
A |diém tam gidc hudng lén < |tam giac sang trai
> |tam gidc sang phai h |luc giac
p |ngl giac
Cac dang dwong thang xac dinh bang;:
Ma Kiéu duong Ma Kiéu duong
- dwong lién ; dwong cham cham
-- | duong dit nét -. | duwong cham gach
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Ta xét chuong trinh ct1_8.m nhu sau:

x =-pi:pi/l10: pi;

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

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

Chuong trinh nay s€ vé duwong cong y = f(x) co cac ddc ta sau :
- duong vé la duong duit nét(--)
- khoi danh dau hinh vuong (s), duwong vé mau do(r)
- duong vé rong 2 point
- cac canh cuia khéi ddnh mau den
- khoi danh dau mau green
- kich thude khoi danh dau 10 point

5. Thém duong vé vao d6 thi di c6: D€ lam diéu nay ta dung lénh hold. Khi
ta danh 1énh hold on thi MATLAB khong xod do thi dang c6. N6 thém s6 liéu
vao do thi méi nay. Néu pham vi gia tri ca do6 thi méi vuegt qua cac gia tri
cua truc toa do ci thi né sé dinh lai ti 1é xich.

6. Chi vé cic di€m s liéu: D€ vé cac diém danh dau ma khong ndi ching lai
véi nhau ta ding déc ta néi rang khong cé cac duong noi gitta cac diém,
nghia la ta goi ham plot chi véi ddc ta mau va diém danh dau. Ta xét chuong
trinh ct1_9.m nhu sau:

=-pi : pi/10 : pi;
y = tan(sin(x)) - sin(tan(x));
plot(x, y, 's’, "MarkerEdgeColor’, 'k’)

7. V& cac di€m va duong: D€ vé ca cdc diém danh dau va duong ndi gitra
ching ta can mo ta kiéu duong va kiéu diém. Ta xét chuong trinh ct1_10.m:

x = 0:pi/15:4%p3;

y =exp(2*sin(x));

plot(x, y, "-r’, x, y, ‘ok’)
dung vé duong congy =f(x) c6 duwong ndilién, mau do. Diém déanh dau la
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chtt o cO mau den.

8. Vé voi hai truc y: Lénh plotyy cho phép tao mot do thi co hai truc y. Ta
cling c6 thé dung plotyy @€ cho gid tri trén hai truc y 6 kiéu khac nhau nham
tién so sanh. Ta xét chwong trinh ct1_11.m:

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

z2 =sin(b*t);
z1 = A¥exp(-a*t);
[haxes, hlinel, hline2] = plotyy(t, z1, t, z2, "semilogy’, "plot’);

9. Vé duwong cong véi s6 liéu 3 - D: Néu x, y, z 1a 3 vec to ¢ cuing d6 dai thi
plot3 sé vé duong cong 3D. Ta viét chuwong trinh ct1_12.m:

t = 0:pi/50:10%pi;
plot3(sin(t),cos(t),t)
axis square;

grid on

10. Dt cac thong s6 cho truc: Khi ta tao mot hinh vé, MATLAB tu dong chon
cac gidi han trén truc toa do va khoang cach danh dau dwa trén s6 liéu dung
dé€ vé. Tuy nhién ta c6 thé mo ta lai pham vi gid tri trén truc va khoang cach
danh dau theo y riéng. Ta c6 thé dung cac lénh sau:

axis dat lai cac gia tri trén truc toa do

axes tao mot truc toa d0 maoi voi cac dac tinh dwgc mo ta

get vaset cho phép xac dinh va dat cac thugc tinh ctua truc toa d¢ dang
co

gca tro ve truc toa do ct

MATLAB chon céac gidi han trén truc toa d¢ va khoang cach danh dau dua
trén sO liéu dung dé€ vé. Dung 1énh axis c6 thé dat lai gidi han nay. Ca phap
cua lénh:

axis[ xmin , xmax , ymin , ymax]
Ta xét chuong trinh ¢t1_13.m nhu sau:
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x =0:0.025:pi/2;
plot(x, tan(x), "-ro’)
axis([0 pi/2 0 5])

MATLAB chia vach trén truc dwa trén pham vi d liéu va chia déu. Ta cé thé
mo ta cach chia nho thong s6 xtick va ytick bang mot vec to tang dan. Vi du
xét chuwong trinh ct1_14.m:

x =-pi:.1: pi;
y = sin(x);
plot(x, y)

set(gca, 'xtick’, -pi :pi/2:p);
set(gca, 'xticklabel’, {"-pi’, "-pi/2’, '0’, 'pi/2’, 'pi’'})

11. Ghi nhén 1én cac truc toa d9: MATLAB cung cdp cac lénh ghi nhan lén do
hoa gom :

title thém nhan vao do hoa

xlabel thém nhan vao truc x

ylabel thém nhan vao trucy

zlabel thém nhan vao truc z

legend thém chu giai vao do thi

text hién thi chudi vin ban & vi tri nhat dinh
gtext dat van ban 1én do hoa nho chudt
\bf bold font

\it italics font

\sl oblique font (chit nghiéng)

\rm normal font

Cac ki ty ddc biét xem trong String properties ctia Help.

Ta dung cac 1énh xlabel , ylabel , zlabel d€ thém nhan vao cac truc toa do. Ta
c6 thé thém vian ban vao bat ki chd nao trén hinh vé nho ham text. Ta ¢
chuwong trinh ct1_15.m:

x =-pi:.1: pi;
y = sin(x);
plot(x, y)

xlabel('t =0 to 2\pi’, "Fontsize’, 16)
ylabel('sin(t)’, "Fontsize’, 16)
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title("\it{Gia tri cua sin tu zero dén 2 pi}’, 'Fontsize’, 16)
text(3*pi/4, sin(3*pi/4), \leftarrowsin(t ) = 0.707’, "FontSize’, 12)

12. Dinh vi van ban trén hinh vé: Ta c6 thé sit dung d6i teong van ban dé ghi
chu cac truc & vi tri bat ki. MATLAB dinh vi van ban theo don vi dix liéu trén
truc. Vi du d€ vé ham y = Ae™ v6i A = 0.25, t =0 dén 900 va o = 0.005 ta viét
chuong trinh ct1_16.m:

t=0:900;

plot(t, 0.25%exp(-0.005*t))

plot(t, y)

text(300, .25%exp(-.005*300),...

"\bullet\leftarrow \ fontname{times}0.25{ \ite} - 0.005{\itt}} tai,...
{\itt} = 300", 'FontSize’, 14)%ghi chu tai t = 300

Tham s& HorizontalAlignment va VerticalAlignment dinh vi van ban so véi
cac toa do x, y, z da cho.

13. D6 hoa dic biét:
a. Khoi va ving: D6 hoa khoi va viing biéu dién s liéu 1a vec to hay ma
tran. MATLAB cung cap cac ham d6 hoa khoi va vung :

bar hién thi cac cOt ciia ma trdn m*n nhu la m nhém, moi nhom
con bar

barh hién thi cac cOt cia ma trdn m*n nhu la m nhém, moi nhom
cO n bar nam ngang

bar3 hién thi cac cdt cia ma trdn m*n nhu la m nhom, moi nhém
co n bar dang 3D

o« A? : 4 /‘\ 171 /.\ \ s , A e s
bar3h hién thi cac ¢t cia ma tran m*n nhu la m nhoém, moi nhém

¢6 n bar dang 3D ndm ngang
Méc dinh, mdi phan t& ctia ma tran duoc bidu dién bgng mot bar. Ta xét
chuong trinh ct1_17.m:

y= [621
6 73
8 6 3
555
15 8];
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bar(y)

b. M6 ta dir liéu trén truc: Ta dung cac ham xlabel va ylabel d€ mo ta
cac dir liéu trén truc. Ta xét chwong trinh ct1_18.m:

nhdo =[29 23 27 2520 23 23 27];
ngay = 0: 5: 35;

bar(ngay, nhdo)

xlabel('Ngay’)

ylabel('Nhiet do (Mo}C)’)
set(gca,"YLim',[15 30], Layer’, top’)
grid on

set(gca,"YLim',[15 30])

Médc dinh,pham vi gia tri cia truc y 1a tit 0 dén 30. D€ xem nhiét do trong
khoang ttr 15 dén 30 ta thay doi pham vi gia tri cua truc y:

set(gca,"YLim',[15 30], 'Layer’, top’)

va trén do thi, pham vi gia tri ctia truc y da thay doi.
c. Xép chong do thi: Ta c6 thé xép chong s6 lidu trén dd thi thanh bang
cach tao ra mot truc khac trén cing mot vi tri va nhu vay ta ¢c6 mot truc y doc

lap v6i b so liéu khac.

TCE =[515 420 370 250 135 120 60 20];
nhdo =[29 23 27 25 20 23 23 27];

ngay = 0:5:35;

bar(ngay, nhdo)

xlabel('Ngay’)

ylabel('Nhiet do (Mo}C)’)

D€ xép chdong mot so liéu 1én mot do thi thanh & trén, cd truc th 2 &
cung vi tri nhu truc th nhat ta viét:

h1 = gca;
va tao truc tht 2 0 vi tri truc thi nhat truedc nhat vé bo so liéu thi 2:

h2 = axes(’Position’,get(h1, Position’));
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plot(days, TCE, LineWidth',3)

Dé€ truc thit 2 khong gay trd ngai cho truc thi nhat ta viét:
set(h2,”YAxisLocation’, 'right’,”Color’, 'none’,” X TickLabel’,[])
set(h2,’XLim’,get(h1,’XLim’),’Layer’, top’)

Pé ghi cha 1én d0 thi ta viét:
text(11,380,"Mat do’, Rotation’,--55, FontSize’,16)
ylabel('TCE Mat do (PPM)’)
title(’Xep chong do thi’,"FontSize’,16)

(Iweu trong ct1_19.m)

d. D6 hoa ving: Ham area hién thi duong cong tao tir mot vec to hay tir
mot cot cia ma tran. N6 vé cac gia tri cia mot cot cia ma tran thanh mot
duong cong riéng va to day vung khong gian gitta cac dwong cong va truc x.
ta xét chwong trinh ct1_20.m:

Y= [612
837
968
555
42 3];

area(Y)

hién thi d6 thi c6 3 viing, mdi viing mot cot. D6 cao ctia mdi d6 thi vung la
tong cac phan t trong mot hang. Mdi dwong cong sau stt dung duong cong
treede lam co so. D€ hién thi duong chia lwdi ta dung lénh:

set(gca,'Layer’,"top’)
set(gca,"XTick’,1:5)
grid on

f. DO thi pie: DS thi pie hién thi theo ti 1é phan tram cia mdt phan tw
cua mot vec to hay mot ma tran so vdi tong cac phan tir. Cac 1énh pie va pie3
tao ra do thi 2D va 3D. ta xét chwong trinh ct1_21.m:

X= [19.3 22.1 51.6;
34.2 70.3 82.4;
61.4 82.9 90.§;
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50.5 54.9 59.1;
294 36.3 47.0];
x = sum(X);
explode = zeros(size(x));
[c,offset] = max(x);
explode(offset) = 1;
h = pie(x,explode)
%A=[136]
%opie3(A)

Khi téng cac phan ti trong d6i s& thtt nhat bang hay 16n hon 1, pie va pie3
chuan hoa céc gia tri. Nhu vay cho vec to x, mdi phan cé dién tich x, /sum(x;)
véi xi la mdt phan tir cua x. Gia tri dugc chudn hoa md ta phan nguyén cua
moi viing. Khi tdng cdc phan ti trong d6i s6 thit nhat nho hon 1, pie va pie3
khong chuan hoa cac phan tr caa vec to x. Chiing vé mot phan pie.

x=[.19.22 41];
pie(x)

g. Lam hinh chuyén déng: Ta c6 thé tao ra hinh chuyén dong bang 2 cach

. tao va luu nhiéu hinh khac nhau va lan lugt hién thi chung

. v& va xo04 lién tuc mot doi twong trén man hinh,mdi 1an vé lai ¢é su
thay doi.
Vi cach thit nhat ta thuc hién hinh chuyén dong qua 3 budc:

. dung ham mowviein d€ danh bo nhd cho mot ma tran du 16n nhim lwu
cac khung hinh.

. dung ham getframes d€ tao cac khung hinh.

. dung ham movie d€ hién thi cac khung hinh.
Sau day 1a vi du st dung movie d€ quan sat ham fft(eye(n)).Ta tao chuong
trinh ct1_22.m nhu sau :

axis equal
M = moviein(16, gcf);
set(gca, "NextPlot’, "replacechildren’)
h = uicontrol('style’, "slider’, 'position’,[100 10 500 20], ‘Min’, 1, "Max’, 16)
forj=1:16
plot(fft(eye(j + 16)))
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set(h, "Value’, j)
M(:, j) = getframe(gcf);
end
clf;
axes('Position’, [0 01 1]);
movie(M, 30)

Budc dau tién d€ tao hinh anh chuyén dong la khoi gan ma tran. Tuy nhién
triede khi goi ham mowviein, ta can tao ra cac truc toa do cd cung kich thuwdc
v6i kich thude ma ta muodn hién thi hinh. Do trong vi du nay ta hién thi cac s6
liéu cach déu trén vong tron don vi nén ta dung 1énh axis equal d€ xac dinh ti
1é cac truc. Ham mowiein tao ra ma tran du 16n d€ chira 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 so tra lai cac diém anh cua truc hién hanh ¢ hinh hién cd.
Mbi khung hinh gém cdc s6 liéu trong mot vec to cot. Ham getframe(gcf) chup
toan bd phan trong ctia mot ctira s6 hién hanh. Sau khi tao ra hinh anh ta co
thé chay chung mét s6'1an nhat dinh vi du 30 1an nho ham movie(M, 30) .

Mot phuong phap ntta d€ tao hinh chuyén dong la vé va xo4, nghia la
vé mot doi twong d6 hoa roi thay doi vi tri ctia no bgmg cach thay doi toa d6 x,
y va z mot lwong nhd nho mot vong 1ap. Ta cd thé tao ra cac hiéu tng khéc
nhau nho cac cach xoa hinh khac nhau. Ching gom:

. none MATLAB khong xoa doi twgng khi né di chuyén

. background MATLAB xo04 d&i tuong bang cach vé né cé mau
nén

« XOT MATLAB chi xoa doi tugng

Ta tao ra M-file c6 tén la ct1_23.m nhu sau:

A=[-8/300;,0-1010;028-1];
y=[35-10-7]";

h=0.01;

p = plot3(y(1), y(2), y(3),".", ...
"EraseMode’, 'none’, "MarkerSize’, 5);
axis([0 50 -25 25 -25 25])
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hold on
for 1=1:4000
A(1,3) =y(2);
A(3,1) =-y(2);
ydot = A*y;
y =y + h*ydot;
set(p, ‘XData’, y(1), "YData’', y(2), "ZData’, y(3)) % thay doi toa do
drawnow
i=i+1;
end

13. D6 hoa 3D:

a.Cdc lénh co ban: Lénh mesh va surf tao ra ludi va mat 3D tit ma tran
s6 liéu. Goi ma tran s liéu 1a z ma mdi phan ttr ctia nd z(i, j) xac dinh tung do
cua mat thi mesh(z) tao ra mot lwdi c6 mau thé hién mat z con surf(z) tao ra
mot mat cé mau z.

b. Do thi cdc ham hai bién: Budc tht nhat d€ thé hién ham 2 bién
z=f(x,y) la tao ma tran x va y chita cac toa do trong mién xac dinh cua ham.
Ham meshgrid sé bién d6i vung xac dinh bai 2 vec to x va y thanh ma tran x
vay.Sau do ta dung ma tran nay dé€ danh gia ham.

Ta khao sat ham sin(r)/r. D€ tinh ham trong khoang -8 va 8 theo x va y
ta chi can chuyén mot vec to doi sd cho meshgrid:

[x,y] = meshgrid(-8:.5:8);
r=sqrt(x."2 +y.”2) + 0.005;

ma tran r chita khoang cach tir tdim ctia ma tran. Tiép theo ta dung ham mesh
dé vé ham.

z =sin(r).Ir;
mesh(z)

c. P thi duong diang mitc: Cac ham contour tao, hién thi va ghi cht cac
duong dang mitc ctia mot hay nhiéu ma tran. Chiing gom:
clabel tao cac nhan sit dung ma tran contour va hién thi nhan
contour  hién thi cac duong dfmg muc tao boi mot gia tri cho truedc
cua ma tran Z.
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contour3 hién thi cac mit dang mikc tao boi mot gid tri cho truede ctia
ma tran Z.
contourf hién thi d0 thi contour 2D va t6 mau vung gitra 2 cac duong
contourc ham cap thap d€ tinh ma tran contour
Ham meshc hién thi contour va ludi va surfc hién thi mat contour.

[X,Y,Z] = peaks;
contour(X,Y,Z,20)

Mbi contour c6 mot gia tri gan véi nd. Ham clabel dung gia tri nay dé hién thi
nhan duong dong mtc 2D. Ma tran contour chira gia tri clabel dung cho cac
duong contour 2D. Ma tran nay dugc xac dinh boi contour, contour3 va
contourf.

D& hién thi 10 dwong dang mikc ciia ham peak ta viét:

Z = peaks;

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

clabel(C,h)

title({’Cac contour co nhan’, ’clabel(C,h)’})

Ham contourf hién thi d6 thi dwong dang mic trén mot mat phang va té mau
vung con lai gitta cac duong dang mutc. D& kiém sodt mau to ta dung ham
caxis va colormap. Ta viét chuong trinh ct1_26.m:

Z = peaks;

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

caxis([-20 20])

colormap autumn;

title({’ Contour co to mau’, contourf(Z, 10)'})

Cac ham contour(z, n) va contour(z, v) cho phép ta chi ro s6 lwong mic
contour hay mdt murc contour can vé nao do véi z la ma tran so liéu, n 1a s6
duong contour va v la vec to cac mtc contour. MATLAB khong phan biét
gitta vec to mot phan t& hay dai luong vd hudng. Nhu vay néu v la vec to
mot phan tr mo td mot contour don & mot mirc ham contour sé coi no la s6
lwong dwong contour cht khong phai la mttc contour. Nghia 1a, contour(z, v)
cting nhu contour(z, n). D€ hién thi mot duong dr?mg mitc ta can cho v 1a mot
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vec to c6 2 phan ti véi ca hai phan ti bang mitc mong mudn. Vi du d€ tao ra
mot duong dang mitc 3D ctia ham peaks ta viét chuong trinh ct1_27.m:

xrange = -3:.125: 3;

yrange = xrange;

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

contour3(X, Y, Z)

Pé hién thi mot mitc 3 Z =1, ta cho vl1a [1 1]

v=[11]
contour3(X, Y, Z, v)

Ham ginput cho phép ta dung chudt hay cac phim mdai tén d€ chon cac
diém vé. No tra vé toa do cta vi tri con trd. Vi du sau sé minh hoa cac dung
ham ginput va ham spline d€ tao ra duong cong noi suy hai bién.

Ta tao mot M-file co tén ct1_28.m nhu sau:

disp(’Chuot phai tro cac diem tren duong ve’)
disp(’Chuot trai tro diem cuoi cua duong ve’)
axis([0 10 0 10])
hold on
x=[I
y =[]
n=0;
but=1;
while but ==
[x1,yi,but] = ginput(1);
plot(xi, yi, 'go’)

n=n +1;
x(n, 1) =xi;
y(n,1)=vyi
end
t=1:mn;
ts=1:0.1: n;

xs = spline(t, x, ts);
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ys = spline(t, y, ts);
plot(xs, ys, ‘c-');
hold off

14. Vé cac vecto: Co nhiéu ham MATLAB dung hién thi cac vec to ¢ hudng
va vec to van toc. Ta dinh nghia mét vec to bang cach dung mot hay 2 doi so.
Cac do6i s6 mo ta thanh phan x va thanh phan y ctia vec to. Néu ta dung 2 d6i
sO thi do6i s6 tht nhat s€ md ta thanh phan x va dodi sd thit ha mo ta thanh
phan y. Néu ta chi dung mot doi s6 thi MATLAB x& 1i né nhu mét s6 phc,
phan thuyec la thanh phan x va phan ao la thanh phan y.

Cac ham vé vec to gom:

compass V€ cac véc to bt dau tix goc toa do cua hé toa do cuc

feather ~ v& cac vec to bat dau tir mot duong thang

quiver V€ cac vec to 2D c¢6 cac thanh phan (u, v)

quiver3  vé cac vec to 3D cd cac thanh phan (u, v, w)

a. Ham compass: Ta xét vi du vé hudng va toc do gio. Cac vec to xac
dinh hudéng (gdc tinh bang dd) va téc do gié (km/h) la:

hg =[45 90 90 45 360 335 360 270 335 270 335 335];
td=[668639689101412];

Ta bién d6i hudng gié thanh radian trude khi bién doi né thanh toa do
vuong goc.

hgl = hg * pi/180;
[x, y] = pol2cart(hgl, td);
compass(x, y)

va tao ra ghi chu trén do thi:

gc = {"Huong gio va suc gio tai san bay Da Nang’)
text(-28, 15, gc)

b. Haim feather: Ham feather hién thi cac vec tw bat dau tir mot duwong
thang song song véi truc x. Vi du d€ tao ra cac vec to cé goc tir 90° dén 0° va
cung d¢ dai ta viét chuwong trinh ct1_30.m:

theta = 90: -10: 0;
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r = ones(size(theta));

triede khi vé, chuyén cac so liéu sang toa d vudng goc va tang do 16n thanh r
dé deé nhin:

[u, v] = pol2cart(theta*pi/180, r*10);
feather(u, v)
axis equal

Néu doi so la s6 phtic z thi feather coi phan thuc la x va phan ao la y. Ta xét
chuong trinh ct1_31.m:

t=0:0.3:10;
s=0.05+71;
Z = exp(=s*t);
feather(Z)

c. Him quiver: Ham quiver hién thi cac vec to ¢ cac diém da cho trong
mat phang. Cac vec to nay dugc xac dinh bang cac thanh phan x va y.
Vi du dé€ tao ra 10 contour cua ham peaks ta dung chuong trinh ct1_32.m:

n=-2.0:.2:2.0;
[X,)Y,Z] = peaks(n);
contour(X, Y, Z, 10)

Bay gio dung ham gradient d€ tao cac thanh phan caa vec to dung lam d6i s6
cho quiver:

[U, V] = gradient(Z, .2);
Dat hold on d€ thém duong contour:
hold on

quiver(X,Y,U,V)
hold off
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d. Ham quiver3: Ham quiver3 hién thi cac vec to c¢b cac thanh phan
(u,v,w) tai diém (x, y, z). Vi du ta biéu dién quy dao cua mot vat dwoc ném di

theo t. Phwong trinh ctia chuyén dong la:
2

at
z(t)=v t+—
()= Vot +=

Ta viét chuong trinh ct1_33.m. Trudc hét ta gan van toc ban dau va gia toc a:

v0 = 10; % Van toc ban dau
=-32; % gia toc

Tiép theo tinh z tai cac thoi diém:

t=0:1:1;
z =vz*t+ 1/2*a*t."2;

Tinh vi tri theo hudng x va y:

vx =2;
x =0x*t;
vy =3;
y=vyt;

Tinh cac thanh phan cta vec to van tdc va hién thi bang cac dung quiver3:

u = gradient(x);

v = gradient(y);

w = gradient(z);

scale = 0;

quiver3(x, y, z, u, v, w, scale)
axis square

§3. GIAO DIEN PO HOA
1. Khai niém chung: D¢ tién dung ta c6 thé tao nén giao dién dd hoa(GUI -
Graphic User Interface) gitta nguwoi dung va MATLAB. Trong giao dién nay ta
c6 thé xuat dix liéu dwdi 2 dang: van ban va do hoa. Mbi modt GUI c6 modt hay
nhiéu layout(dién mao). Viéc tao GUI tao nén mot cong cu d6 hoa phuc vu
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nhap xuat di¢ liéu mot cach tryc gidc, rat thuan tién. Ngoai ra c6 thé dung
GUI d€ giam sat cac qua trinh, hién thi cac do6i tuong.
2. Nhap xuat ki ty, s6 liéu ra GUL

a. Tao khung hinh: Ta xét cac lénh sau(ct1_35.m):

f=input(’Nhap nhiet do(do K): °);
c=(f-32)*5/9;
fprintf(1, 'nhiet do(do C) la: %g\n’, c)

Ba dong 1énh trén thuc hién cac cong viéc sau:

- nhap gia tri dau vao

- thuc hién phép tinh quy doi nhiét do

- xuat két qua ra man hinh

Bay gio ta tim cach cai cac dong lénh trén sao cho chung thuytc hién trén
khuon kho mot khung d6 hoa c6 dang nhu trén
Céc 1énh sau(ct1_36.m) thuc hién cong viéc trén:

set(gcf,’DefaultUicontrolUnit’, "Normalized')
frame_1 = uicontrol(gcf, 'Style’, 'Frame’,...
'Position’, [0.1 0.1 0.8 0.3]);
frame_2 = uicontrol(gcf, 'Style’, 'Frame’,...
'Position’, [0.1 0.6 0.8 0.3]);
set(frame_1, 'BackgroundColor’, [0.5 0.5 0.5]);
set(frame_2, 'BackgroundColor’, [0.5 0.5 0.5]);
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text_f = uicontrol(gcf, 'Style’, "Text’,...
‘String’, 'Fahrenheit: ’,...
"Position’, [0.3 0.7 0.2 0.05],"Horizontal Alignment’,'Left’);
edit_f = uicontrol(gcf, 'Style’, 'Edit’,...
‘String’, '168.0’,...
"Position’, [0.6 0.7 0.1 0.05 ],...
"Horizontal Alignment’, 'Right’,...
"Callback’, 'ctl _38’);
text_c1 = uicontrol(gcf,’Style’, "Text’,...
‘String’, 'Celcius: ’,...
"Position’, [0.3 0.3 0.2 0.05],...
'Horizontal Alignment’, Left’);
text_c2 = uicontrol(gcf,’Style’, "Text’,..
‘String’, '100.0’,...
"Position’, [0.6 0.3 0.1 0.05],...
'Horizontal Alignment’, Left’);

Bay gio ta sé xem cac 1énh trén hoat dong nhu thé' nao. Cac 1énh sau:

set(gcf,” DefaultUicontrolUnit’, 'Normalized’)
framel = uicontrol(gcf,’Style’, 'Frame’,...
'Position’, [0.10.10.8 0.3]);
frame2 = uicontrol(gcf,’Style’, 'Frame’,...
"Position’, [0.10.6 0.8 0.3]);
set(framel, BackgroundColor’, [0.5 0.5 0.5]);
set(frame2,” BackgroundColor’, [0.5 0.5 0.5]);

tao hai khung hinh chi nhat trong ctra s6 Figure hién hanh véi nén mau xam.
Hai khung (Frames) co toa d¢ cac goc dudi tréi la (0.1, 0.1) va (0.1, 0.6), cung
chiéu cao 0.3 don vi va bé rong 0.8 don vi. Don vi duogc tinh béng % cua kich
cd ngoai ctia Figure. Vay ta c6 thé dién giai nhu sau:

- Khung thit nhat ¢ gbc trai dudi tai diém cd toa do 10% chiéu ngang
va 10% chiéu cao cta khung ngoai Figure.

- Khung tht 2 ¢6 gbc trai phia dudi tai diém cé toa do ung voi 10%
chiéu ngang va 60% chiéu cao ctia khung ngoai Figure.

- Ca hai khung c6 chiéu cao bang 30% chiéu cao va bé ngang bang 80%
bé ngang cta khung ngoai Figure.
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b. Dung lénh edit va text dé nhdp xudt ki tw va sé liéu: Trén day ta da
dung lénh uicontrol d€ tao va xac dinh vi tri hai khung hinh. Poan 1énh sau
stt dung uicontrol d€ viét chudi ki tw “Fahrenheit” 1én khung bén trén:

text_ f = uicontrol(gcf, Style’, " Text’,”String’, Fahrenheit: ’,...
"Position’,[0.3 0.7 0.2 0.05],"Horizontal Alignment’,"Left’);

Chubi ki te “Fahrenhaeit” duwoc ddt vao dang vi tri don trai cta 6 c6
Position ghi trong doan chwong trinh trén. Poan 1énh sau dung Edit d€ viét
chudi ki tw “68.0” vao vi tri bén canh ctia “Fahrenheit”. Chudi ki tw ¢é vi tri
don phai trong 6 (Position Box).

edit_f = uicontrol(gcf,’Style’, 'Edit’,...
‘String’, '168.0’,...
'Position’, [0.6 0.7 0.1 0.05 ],...
"Horizontal Alignment’, 'Right’,...
"Callback’, 'ctl _38’);

Do st dung edit, chudi ki tw “68.0” 1a chudi cb thé viét lai dwoc truc tiép trén
GUI. Sau khi nhdn nut trén, gia tri mdi viét lai duoc tiép nhan va MATLAB sé
goi lénh viét trong phan callback ct1_38.m.

Cudi cling ta con phai dung uicontrol dé tao ta chudi text, hién thi chudi
“Celcius” va “20.0” trong khung bén dwdi.

text_c1 = uicontrol(gcf,’Style’, Text’,’String’, Celcius: ’,...

"Position’,[0.3 0.3 0.2 0.05],"Horizontal Alignment’, Left’);
text_c2 = uicontrol(gcf,"Style’,"Text’,’String’,’20.0", Position’,...

[0.6 0.3 0.1 0.05],"Horizontal Alignment’, 'Left’);

c. Tw dong cdp nhdt gid tri lIén GUI: D€ hoan thién vi du GUI ta thuc
hién chwong trinh véi nhiém vu tinh quy doéi tir d6 K sang d6 C va tw dong
dién két qua vao cac 6 bén canh chudi Celcius. Poan ma sau phuc vu muc
dich callback (hoan tra gia tri) dwoc luu vao file ct1_38.m va c6 noi dung nhu
sau:

f=get(edit_f, 'String’);

f=str2num(f);

c=(f-32)*5/9;
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¢ = num2str(c);
set(text_c2, 'String’,c);

Poan ma trén nhan gia tri do lénh uicontrol “edit” doc vao dudi dang chudi
(string) va sau do:

- bién d0i tit dang string sang dang s6

- tinh quy d6i tir nhiét d6 fahrenheit sang nhiét d¢ celcius

- bién ddi ttr sO sang string

- xuat két qua duwdi dang string ra GUI nho text_c2

3. Nhip s6 liéu tir thanh trugt: Ngoai cach nhap sd liéu tir ban phim, ta c6 thé
nhap s0 liéu tir thanh trweot. Ta mudn tao ra mot giao dién nhu sau:

Fahrenheit:

Celcius:

Trong giao dién nay, con truot sé lam thay ddi gia tri nhiét d¢ dua vao va
nhiét do quy doi tinh theo d¢ C ciing s€ thay doi twong ting. Cac lénh tao ra
giao dién nay (ct1_37.m) la:

set(gcf, 'DefaultUicontrolUnit’, "Normalized')
frame_1 = uicontrol(gcf, 'Style’, 'Frame’, "Position’, [0.1 0.1 0.8 0.3]);
frame_2 = uicontrol(gcf, 'Style’, 'Frame’, 'Position’, [0.1 0.6 0.8 0.3]);
set(frame_1, 'BackgroundColor’ ,[0.5 0.5 0.5]);
set(frame_2, 'BackgroundColor’, [0.5 0.5 0.5]);
text_ f=uicontrol(gcf, ‘Style’, "Text’, 'String’, 'Fahrenheit: ’,"Position’,...
[0.3 0.7 0.2 0.05], 'Horizontal Alignment’, "Left’);
edit_f = uicontrol(gcf, 'Style’, "Edit’,...
‘String’, '168.0°.,,,
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"Position’, [0.6 0.7 0.1 0.05 ],...
'Horizontal Alignment’, 'Right’,...
"Callback’, 'ctl _38°);
text_c1 = uicontrol(gcf,"Style’, 'Text’,...
‘String’, 'Celcius: ’,...
"Position’, [0.3 0.3 0.2 0.05],...
'Horizontal Alignment’, Left’);
text_c2 = uicontrol(gcf,’Style’, 'Text’,...
‘String’, '100.0’,...
"Position’, [0.6 0.3 0.1 0.05],...
'Horizontal Alignment’, 'Left’);
slider_f = uicontrol(gcf,’Style’, ’"Slider’,...
'Min’, 32.0, 'Max’', 212.0,...
"Value’, 68.0,...
'Position’, [0.6 0.8 0.2 0.05],...
"Callback’, 'ctl_39; ctl_38’);

Dé€ tao thanh truot ta dung lénh:

slider_f = uicontrol(gcf,’Style’,Slider’,’Min’,32.0,"Max',212.0,...
"Value’,68.0,  Position’,[0.6 0.8 0.2 0.05],...
"Callback’,’ct1_39; ct1_38’);

Nhuw vay Callback c6 thé goi mot chudi cac 1énh MATLAB, phéan cach nhau
bang dau chdm than hay dau phdy. Chudi callback goi ct1_39.m:

f= get(slider_f, Value’);
f=num2str(f);
set(edit_f,"String’,f,"CallBack’, ct1_40; ct1_38’);

vOi tac dung nhap nhiét do git tai “Value’ cua slider_f vao vi tri bén canh 6
chita chudi “Fahrenheit”. Sau d6 Callback goi tiép ct1_38.m dé tinh quy d6i
gia tri nhiét d¢ va gan vao 6 canh chudi “Celcius”. File ct1_40.m nhu sau:

f=get(edit_f,'String’);
f=str2num(f);
set(slider_f, Value',f);
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c6 nhiém vu cap nhat gia tri gitr tai “Value’ cta slider_f d€ roi sau do6 ct1_38.m
lam not phan viéc con lai: tinh d6i nhiét do va gan vao vi tri canh 6 cha
chuoi “Celcius”.

4. Chon lua khi xuat s6 liéu:

a. Khai niém chung: Ngoai kha nang xuat dr liéu c¢d dinh theo kiéu
string hay kiéu s0, ta ¢ thé xuat d liéu theo mot danh muc nao d6. D€ minh
hoa, ta tao file ct1_41.m nhu sau:

f=input(’Nhap nhiet do: ’);
r=f+459.7;
c=(f-32)*5/9;
k=c+273.15;
choice = input(["Nhap 1 cho Rankie’, ‘2 cho Celcius’, '3 cho Kelvin: ']);
if choice = =

fprintf(1, 'Nhiet do (do R) la: %og\n’, r);
elseif choice = =

fprintf(2, "Nhiet do (do C) la: %g\n’, c);
elseif choice = =

fprintf(2, "Nhiet do (do C) la: %g\n’, ¢);
end

Tl ctra sO 1énh, nhap 1énh ct1_41 thi MATLAB sé€ hoi nhiét d¢ va dich quy d6i
roi hién thi két qua. Tuy nhién cong cu GUI cua MATLAB cho phép ta thuc
hién viéc lua chon thudn loi hon. Ta cé thé chon mét trong 4 phuong xuat d
lieu sau day:

- dung popupmenu

- dung list box

- dung radio button

- dung check box

b. Dung popupmenu: Ta tao ra giao dién nhu sau:
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Céc 1énh thyec hién cong viéc trén (ct1_42.m) la:

set(gcf, 'DefaultUicontrolUnit’, 'Normalized’)
frame_1 = uicontrol(gcf, 'Style’, 'Frame’,...
"Position’, [0.10.1 0.8 0.3]);
frame_2 = uicontrol(gcf, 'Style’, 'Frame’,...
"Position’, [0.1 0.6 0.8 0.3]);
set(frame_1, 'BackgroundColor’, [0.5 0.5 0.5]);
set(frame_2, 'BackgroundColor’ ,[0.5 0.5 0.5]);
text_f = uicontrol(gcf, Style’, 'Text’,...
‘String’, 'Fahrenheit: ’,...
"Position’, [0.3 0.7 0.2 0.05],...
"Horizontal Alignment’, "Left’);
edit_f = uicontrol(gcf,’Style’, 'Edit’,...
‘String’,..."168.0’,...
"Position’, [0.6 0.7 0.1 0.05 ],...
"Horizontal Alignment’, 'Right’,...
"Callback’, 'ct1_38’);
popup_c = uicontrol(gcf,...
‘Style’,” Popupmenu’,...
'String’,’Rankine| Celcius | Kelvin’,...
"Value’,2,...
"Position’,[0.3 0.3 0.2 0.05],...
"Callback’,’ct1_43; ct1 45’);
text_c2 = uicontrol(gcf, 'Style’, 'Text’,...
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‘String’, '100.0’,...

'Position’, [0.6 0.3 0.1 0.05],...

'Horizontal Alignment’, 'Left’);
slider_f = uicontrol(gcf, 'Style’, 'Slider’,...

'Min’, 32.0, 'Max’', 212.0,...

"Value’, 68.0,...

"Position’, [0.6 0.8 0.2 0.05],...

"Callback’, "ct1_39; ct1_45°);

Khi kich chudt vao Popupmenu , c6 ba kha nang chon lwa sé xuat hién. Tiép
tuc nhdy chudt vao mét trong 3 kha nang d6 , Popupmenu bién mat chi con lai
don vi dwoc chon. Khi dung chudt kéo thanh trugt ¢ frame phia trén, ta cé
duoc gia tri quy doi sang don vi dwoc chon hién thi ¢ phia duwdi. Trong doan
ma trén, gia tri ‘Value’ dat san 1a 2. Khi Callback goi ct1_43.m:

choice = get(popup_c,’Value');

thi gia tri ctia bién choice dugc dwa téi ‘Value'. Sau d6 Callback goi tiép
ct1_45.m d€ xem két qua gitt trong choice. File ct1_45.m nhu sau:

f=get(edit_f, 'String’);
f=str2num(f);
r=f + 459.7;
c=(f-32)*5/9;
k=c+273.15;
choice = input(["Nhap 1 cho Rankie’, ‘2 cho Celcius’, '3 cho Kelvin: ']);
if choice = =
t=r
elseif choice = =
t=¢
elseif choice = =
t=k
end
t = num2str(t);
set(text_c2, 'String’,t);
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Bang cach thay ‘Popupmenu’ bang ‘Radiobutton’ uicontrol ta c6
phuong an Radiobutton. Giao dién sé c6 dang;:

Céc 1énh thyec hién cong viéc nay (ct1_46.m) la:

set(gcf, 'DefaultUicontrolUnit’, 'Normalized’)
frame_1 = uicontrol(gcf, 'Style’, 'Frame’, "Position’, [0.1 0.1 0.8 0.3]);
frame_2 = uicontrol(gcf, 'Style’, 'Frame’, 'Position’, [0.1 0.6 0.8 0.3]);
set(frame_1, BackgroundColor’, [0.5 0.5 0.5]);
set(frame_2,'BackgroundColor’, [0.5 0.5 0.5]);
text_f = uicontrol(gcf, 'Style’, "Text’, 'String’, 'Fahrenheit: ’," Position’,...
[0.3 0.7 0.2 0.05], "Horizontal Alignment’, "Left’);
edit_f = uicontrol(gcf, 'Style’, 'Edit’, "String’,"168.0°, 'Position’,...
[0.6 0.7 0.1 0.05 ], "Horizontal Alignment’,...
'Right’, "Callback’, ct1_41’);
strings = ['Rankine’; 'Celcius’; 'Kelvine'];
show =[ 0; 1; 0];
ys =[ 3; 2; 1]*0.075 + 0.075;
fori=1:3
radio_c(i) = uicontrol(gcf,...
"Style’, 'Radiobutton’,...
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‘String’,  strings(i),...
"Value',  show(i),...
"Position’, [0.3 ys(i) 0.2 0.05],...
‘Callback’, "ct1_47; ct1l_45°);
end
text_c2= uicontrol(gcf, ‘Style’, "Text’, "String’,"100.0°, "Position’,...
[0.6 0.3 0.1 0.05], 'Horizontal Alignment’, "Left’);
slider_f = uicontrol(gcf, 'Style’, 'Slider’, "Min’,32.0, "Max’, 212.0,...
"Value’, 68.0, 'Position’, [0.6 0.8 0.2 0.05],...
"Callback’, 'ct1_39; ct1 _45');

File ct1_47.m:

fori=1:3
if gcbo = = radio_c(i)
choice = 1;
set(radio_c(i), "Value’, 1);
elseif
set(radio_c(i), "Value’, 0);
end;
end;

Doan 1énh trén la mot vong lap, so sanh s6 (handle) Callback thu duoc (gia tri
do ham gcbo tra vé) véi handle ctia moi nat. Nat nao cé s§ trung sé duoc
déng (turn on, ‘Value’ = 1) va nit nao khéc s6 sé bi ngat (turn off,’ Value’ = 0).
Cudi cung Callback goi ct1_45.m d€ thyc hién viéc tinh quy doi duoc chon va
hién thi két qua. Diém khac duy nhat la khi chon, Popupmenu chi chita mot
phan t&r thi radiobutton ¢ thé dong thoi chira nhiéu phan tu.

Cudi cung ta xét phwong an dung listbox. Giao dién can tao nhuw sau:
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Céac ma tao ra giao dién trén (ct1_48.m) la:

set(gcf, 'DefaultUicontrolUnit’, "Normalized’)
frame_1 = uicontrol(gcf, 'Style’, 'Frame’, 'Position’, [0.1 0.1 0.8 0.3]);
frame_2 = uicontrol(gcf, 'Style’, 'Frame’, "Position’, [0.1 0.6 0.8 0.3]);
set(frame_1, 'BackgroundColor’, [0.5 0.5 0.5]);
set(frame_2, 'BackgroundColor’, [0.5 0.5 0.5]);
text_f = uicontrol(gcf, 'Style’, "Text’, 'String’, 'Fahrenheit: ', "Position’,...
[0.3 0.7 0.2 0.05], "Horizontal Alignment’, "Left’);
edit_f = uicontrol(gcf, 'Style’, 'Edit’, "String’, '168.0°, "Position’,...
[0.6 0.7 0.1 0.05 ], "Horizontal Alignment’,...
'Right’, 'Callback’, 'ct1_38’');
listbox_c = uicontrol(gcf,...
"Style’, 'Listbox’,...
'String’, 'Rankine| Celcius | Kelvin’,...
"Value’, 2,...
'Position’, [0.3 0.3 0.2 0.05],...
‘Callback’, "ct1_49;ct1 _45°);
text_c2 = uicontrol(gcf, 'Style’, "Text’, 'String’, "100.0°, 'Position’,...
[0.6 0.3 0.1 0.05], 'Horizontal Alignment’, "Left’);
slider_f = uicontrol(gcf, 'Style’, 'Slider’, '"Min’,32.0, "Max’, 212.0,...
"Value’, 68.0, 'Position’, [0.6 0.8 0.2 0.05],...
"Callback’, 'ct1_39; ct1l _45');
5. Cong cu do hoa tao GUI

39



a. Tao GUI bﬁng cong cu d6 hoa: Trén day ta da xem xét cach tao GUI
bang phuong phap tht cong. Ta c6 thé tao GUI bang cong cu d6 hoa. Khi
nhap lénh guide ta goi trinh d6 hoa (Graphics User Interface Development
Environment) dé soan thao layout. Két qua dau tién 1a ta c6 mot layout rong
nhu sau:

Soan thao
thudc tinh

Alignment

A

== B %%

——Z

| 100 150 200 FY

|'~‘59'E“ LSoanmenuJ'""""""'—
(] Fush Buttan ]
& Togole Button E-_
@ Radio Button
B Checkbox o ]
7 Edit Text ]

[Céc phan tk

Viéc dau tién la ta thiét k& giao dién mong mudn. Ta sé dung chudt kéo
cdc phan tir can dung tir bén trai va tha vao layout rdng bén phai. Ta c6 thé
dich chuyén cdc phan tir nay dé& cc vi tri mong mudn va can chinh bang cong
cu Alignment. V&i mdi phan ti ta cdn xac dinh thudc tinh cho né bang cach
bam dup vao phan t hay bam vao cdng cu soan thao thdc tinh

Sau khi thiét k& xong ta luu no lai. Lic nay MATLAB ty dong tao ra file
*.fig dung luu giao dién vira tao va file *.m chwa cac ma lénh can thuc hién.
Viéc cudi cung la viét cac ma 1énh vao file *.m. Trong qua trinh thiét ké" ta cd
thé chay thit xem sau mdi budc thiét k&’ da dat yéu cau chuwa bang cach bam
vao 0 chay thw

b. M6t sé vi du tao GUI:
& Pém s’ lan bam chudt: Ta thiét k€ mot giao dién nhu sau:
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L= = E =% B

* Salect L ISIDI . IlIOl:lI L Il\ISOI L IZIOOI L I2\|50 |
[EE] Push Button 1

[l Toggle Button || =] | So lan bam chuot: 0

@ Radio Button ]
B Checkhox ] Bam chuot
W Edit Text ]
Tat| Static Text

= Slider
[ Frame
Listhioz

=2 Popup Menu

I moes !

Ta muon la khi bAm chudt, s6 1an bam sé dugce dém va ghi lai. Truede hét
ta goi guide va cé duoc mot layout rong. Vao Property Inspector (6 soan thao
thudc tinh) va ghi vao Name chudi "ctl_52" va chdp nhan thudc tich Tag mac
dinh caa né la figurel; dung Font cht mac dinh, c& chit 12, bold. Ta dung 6
Edit Text d€ ghi lai s0 1an bam. Ta vao Property Inspector rdi chon String. Ta
nhap vao 6 nay chudi "So lan bam chuot: 0". Ta ghi vao 6 Tag chudi "editmot"
va cing dung Font chi mic dinh, ¢& chit 12 va bold. Tiép theo kéo
Pushbutton vao layout va soan thao thudc tinh cho no véi Font chit mdc dinh,
cd chit 12, bold. Trong thudc tinh String ghi chudi " Bam chuot"; ghi va Tag
chudi "pushbuttonmot”. Nhu vay 1a ta da thiét k& xong. Bay gio ta luu lai véi
tén la ct1_52.fig va ct1_52.m.

Nhiém vu tiép theo la ghi cac 1énh can thiét vao file ct1_52.m. File nay
da duwgoc MATLAB ty dong tao ra. Ta phai thém vao dé cac ma lénh dé€ khi
bam chuot thi s6 1an bam dwgc thé hién trén 6 Edit Text. Ta sé ghi cdc ma 1énh
nay vao phan:

function varargout = pushbuttonmot_Callback(h, eventdata, handles, varargin)
do 1énh can duoc thuc hién khi goi pushbutton. N6i dung cua ct1_52.m la:

function varargout = Ct1_52(varargin)
if nargin = =
fig = openfig(mfilename, reuse’);
set(fig, 'Color’, get(0, 'defaultUicontrolBackgroundColor’));
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handles = guihandles(fig);
quidata(fig, handles);
if nargout > 0
varargout{1} = fig;
end
elseif
ischar(varargin{1})
try
[varargout{1:nargout}] = feval(varargin{:});
catch
disp(lasterr);
end
end
function varargout = pushbuttonmot_Callback(h, eventdata, handles, varargin)
persistent dem;%bien dem la persistent de no ton tai giua lan goi ham

if isempty(dem)
dem =0;
end

dem =dem +1;
str = sprintf(’So lan bam chuot: %d’,dem);
set(handles.editmot,String’,str);

& Chuyén doi tiv Ao Fahrenheit sang d¢ Celcius: Ta thiét k&€ mot GUI dé
chuyén do6i nhiét . Giao dién c6 dang nhw sau:

[P

O = EE e B3
k Select R |5ID| - |1I00| - I.'I..ISDI - |2|00| - IZ-\ISD IIIIIIIII
] Push Button
& Toggle Button
'® Radio Button |
'S Checkbox |
[eefr Edit Text

262
el

Fahrenheit

212
deled

162
i R

T Static Text
m=m Slider

[ Frame

=0 Listhox ]

== Fopup Menu ] I

I pnes 1

112
J——

Celcius |

[
L

Thudc tinh cta Layout dwoc ghi Name: ct1_53 con cac thudc tinh khac
la mac dinh.
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Ta dung hai Frame vdi cac Tag la frmmot va frame2. Cac thudc tinh
khéc chap nhéan gia tri mac dinh.

Edit Text th nhat cé cac thudc tinh FontName: Arial, FontSize: demi,
FontWeight: demi, String: Fahrenheit, Tag: editmot con cac thugc tinh khac la
mac dinh.

Edit Text thit hai c6 cac thuoc tinh FontName: Arial, FontSize: demi,
FontWeight: demi, String: d€ trong, Tag: edithai con cac thudc tinh khac la
mac dinh.

Edit Text th&® ba c6 cac thudc tinh FontName: Arial, FontSize: demi,
FontWeight: demi, String: Celcius, Tag: editba con cac thugc tinh khac la mac
dinh.

Edit Text th tw co cac thuoc tinh FontName: Arial, FontSize: demi,
FontWeight: demi, String: d€ trong, Tag: editbon con cac thudc tinh khac la
mac dinh.

Sau khi thiét k& xong, luu no véi tén ct3_18.fig. MATLAB tao thém
ct1_53.m. Bay gio ta can viét ma cho né. Nhiém vu ctia doan ma la khi ta nhap
nhiét do Fahrenheit vao 6 Edit text thit hai thi trong 6 Edit Text tht 4 phai
xuat hién gia tri nhiét d¢ Celcius tuwong tng. Do vay n¢i dung cua ct1_53.m la:

function varargout = Ct1_53(varargin)
if nargin ==0 % LAUNCH GUI
fig = openfig(mfilename, reuse’);
set(fig,'Color’,get(0, default UicontrolBackgroundColor’));
handles = guihandles(fig);
quidata(fig, handles);
if nargout > 0
varargout{1} = fig;
end
elseif ischar(varargin{1})

try

[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
catch

disp(lasterr);
end

end

function varargout = edithai_Callback(h, eventdata, handles, varargin)
f = get(handles.edithai,’String’);

43



f=str2num(f);
c=(f-32)*5/9;
¢ =num2str(c);
set(handles.editbon, String’,c);

Trong d6 doan ma can viét nam trong doan:
function varargout = edithai_Callback(h, evendata, handles, varargin)

Céc lénh khac la do MATLAB ty dong tao ra.

= Dung slider dé nhdp sé liéu: Ta dung vi du chuyén d6i nhiét do trén
nhung bay gio sé thém slider d€ thay doi nhiét dd dau vao. Giao dién sé cd
dang:

+ - [oX]
0 & P Y%
k Selact L |5I0| . IlIOIJI - Il.ISEII . |2I00| . I2.|50I . ISIOIJI - I3.|50I . I‘IIIJUI . I‘1.|50I ) Ii
[#1 Push Button 1
& Toggle Button §- 4 ﬁ

® Radio Button 1
M Checkhox ]

Y Edit Text 1 |  Fahrenheit: |

o Gtatic Text || 2]

|| ]

Sreme ||, ] | Celcius: I -

Ef Listhox | .
== Popup Menu i

Nhu vay ta can 5 phan ta, trong d6 c6 mot phan t la slider va 4 phan
tee Edit Text.

Layout c6 thudc tinh Name: ct1_54, con cac thudc tinh khac ta chap
nhan gia tri mdc dinh.

Slider c6 thudc tinh Max: 1.0 va Min: 0.0.

Edit Text thit nhat c6 thudc tinh FontSize: 12, FontWeight: bold, String:
Fahrenheit con cac thugc tinh khac chap nhéan gia tri mac dinh.

Edit Text tht 2 c6 thudc tinh FontSize: 12, FontWeight: bold, String: dé
trong.

Edit Text th 3 c6 thudc tinh FontSize: 12, FontWeight: bold, String:
Celcius.
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Edit Text thtt 4 c6 thudc tinh FontSize: 12, FontWeight: bold, String:
de
trong. (Cac thuoc tinh ma ta khong nhac dén c6 nghia 1a chap nhan gid tri mac
dinh).

Layout duwoc lwu voi tén ct1_54.fig.

Bay gio ta viét ma cho phan ct1_54.m ma MATLAB da ty dong tao ra.
Nhiém vu cta no la nhan gia tri thay d6i tir con treot, cap nhat cho Edit Text
2 va Edit Text 4. Ta c6 noi dung cua ct1_54.m:

function varargout = ct1_54(varargin)
if nargin ==
fig = openfig(mfilename, reuse’);
handles = guihandles(fig);
guidata(fig, handles);
if nargout >0
varargout{1} = fig;
end
elseif ischar(varargin{1})
try

[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
catch

disp(lasterr);
end
end

function varargout = slider1_Callback(h, eventdata, handles, varargin)
f= get(handles.slider1, Value’);,%onhan gia tri tu con truot

f=1*180 + 32,%tinh ra do Fahrenheit

a = num?2str(f);, %obien lai thanh chuoi

set(handles.edit2,’String’,a); %ghi vao o do Fahrenheit

b= (f-32)*5/9;%doi thanh do Celcius

b = num2str(b);%doi lai thanh chuoi
set(handles.edit4,”String’,b);%ghi vao o do Celcius

& Xudt s6 liéu c6 lwa chon: Ta van dung vi du trén nhung bay gid nhiét
dd quy doi cd thé duoc tinh theo thang nhiét do0 Kenvine, Celcius hay
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Rankine. D€ c6 thé chon lya ta dung mot trong cac phwong an: Popupmenu,
Rdiobutton, Listbox hay Checkbox. Giao dién khi dung Popupmenu nhu sau:

# AEE

O = FE e B

k Select - |5IU| . I.'I.IIJDI . I.'I..ISDI . |2I00| . I2.I50I . IQIDDI . IQ.ISDI . |qIDD| . IQ.ISUI . ISIDDI:
[E] Push Button ]
E& Toggle Button || 5
@ Radio Button
M Checkbox

[T Edit Text
Tl Static Text

=
-

.LIEQ

Fahrenheit: I

l.ll.q

e Slider

[ Frame

Listhox ] Kelvine ﬂ I —

== Fopup Menu ] | F

(5]

Nhu vay la ta can mot Slider, ba Edit Text va mot Popupmenu. Layout
co thudc tinh Name: ct13_55.

Slider c6 thudc tinh Max: 1 va Min: 0

Edit Text th& nhat c6 thudc tinh FontSize: 12, FontWeight: bold va
String: Fahrenheit.

Edit Text thtt hai co thudc tinh FontSize: 12, FontWeight: bold va String
dé trong.

Edit Text thit 3 ¢ thudc tinh FontSize: 12, FontWeight: bold va String dé
trong.

Popupmenu c6 thudc tinh FontSize: 12, FontWeight: bold. D€ ghi vao
thudc tinh String ta bAm dup chudt vao icon ctua nd va viét 3 dong: Kelvine,
Celcius va Rankine.

File dwoc luu véi tén ct1_55.fig. Van dé con lai la viét ma trong file
ct1_55.m. Ma can thuc hién nhan gia tri tir Slider, xem Popupmenu nao duoc
chon dé€ hién thi nhiét d twong tng. File ct1_55.m nhu sau:

function varargout = ct1_55(varargin)
if nargin ==0 % LAUNCH GUI
fig = openfig(mfilename, reuse’);
set(fig,'Color’,get(0, default UicontrolBackgroundColor’));
handles = guihandles(fig);
quidata(fig, handles);
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if nargout >0
varargout{1} = fig;
end
elseif ischar(varargin{1})
try
[varargout{1:nargout}] = feval(varargin{:});
catch
disp(lasterr);
end
end
function varargout = slider1_Callback(h, eventdata, handles, varargin)
f = get(handles.slider1, Value’);
f=1*180+32;
a = num2str(f);
set(handles.edit2,’String’,a);
r=f+495.7;
c=(f-32)*5/9;
k=c+273.15;
chon = get(handles.popupmenul,Value’);
if chon ==
t=k
elseif chon ==
t=c;
elseif chon ==
t=r
end
t = num?2str(t);
set(handles.edit3, String’,t);

Tiép theo ta xét truong hop dung listbox. Thay vi dung Popupmenu ta dung
Listbox. Cac phan ti khac va thudc tinh ctia né khong thay doi. Thudc tinh
Name cua Layout la ct1_56. Ta vao 0 String cua Listbox va ghi vao d6 3 dong
Kelvine, Celcius va Rankine. Giao dién nhu sau:
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File dugc luu véi tén ct1_56.fig. Tiép theo viét Iénh cho ct1_56.m. Ta c6
file nay nhu sau:

function varargout = ct1_56(varargin)
if nargin ==
fig = openfig(mfilename, reuse’);
set(fig,"Color’,get(0, default UicontrolBackgroundColor’));
handles = guihandles(fig);
guidata(fig, handles);
if nargout > 0
varargout{1} = fig;
end
elseif ischar(varargin{1})
try
[varargout{1:nargout}] = feval(varargin{:});
catch
disp(lasterr);
end
end

function varargout = slider1_Callback(h, eventdata, handles, varargin)
f= get(handles.slider1,”Value’);

=180+ 32;

a = num2str(f);

set(handles.edit2,’String’,a);

r=f+495.7;
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c=(f-32)*5/9;
k=c+273.15;
chon = get(handles.listbox1, Value’);
if chon ==

t=k;
elseif chon = =

t=c;
elseif chon ==

t=r;
end
t = num2str(t);
set(handles.edit3, String’,t);

Ta tiép tuc xét phuong an dung Radiobutton. Giao dién ¢ dang;:
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Ta dung ba Radiobutton thay cho Listbox. Radiobutton th nhat cé
thudc tinh FontSize: 12, FontWeight: bold va String: Rankine. Radiobutton
thd 2 co thudc tinh FontSize: 12, FontWeight: bold va String: Celcius.
Radibutton tht 3 ¢6 thudc tinh FontSize: 12, FontWeight: bold va String:
Kelvine. Cac phan ttr khac va thudc tinh cta ching van nhu cii. Layout c6
thudc tinh Name: ct1_57. Luu GUI vdi tén ct1_57.fig.

Tiép theo ta viét cac ma lénh trong ct1_57.m:

function varargout = ct1_57(varargin)

if nargin = =
fig = openfig(mfilename, reuse’);
set(fig,”Color’,get(0, defaultUicontrolBackgroundColor’));
handles = guihandles(fig);
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quidata(fig, handles);
if nargout >0
varargout{1} = fig;
end
elseif ischar(varargin{1})
try
[varargout{1:nargout}] = feval(varargin{:}); catch
disp(lasterr);
end
end
function mutual_exclude(off)
set(off, Value’,0);
function varargout = slider1_Callback(h, eventdata, handles, varargin)
global chon
f = get(handles.slider1, Value’);
f=1*180+32;
a = num2str(f);
set(handles.edit2,’String’,a);
r=f+495.7;
c=(f-32)*5/9;
k=c+273.15;
if chon ==
t=r;
elseif chon ==
t=c
elseif chon ==
t=k
end
t = num2str(t);
set(handles.edit3, String’,t);

function varargout = radiobutton1_Callback(h, eventdata, handles, varargin)
global chon,

off = [handles.radiobutton2, handles.radiobutton3];

mutual exclude(off);

chon = 1;

function varargout = radiobutton2_Callback(h, eventdata, handles, varargin)
global chon;

off = [handles.radiobuttonl, handles.radiobutton3];
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mutual exclude(off);

chon = 2;

function varargout = radiobutton3 _Callback(h, eventdata, handles, varargin)
global chon;

off = [handles.radiobuttonl, handles.radiobutton2];

mutual exclude(off);

chon = 3;

“Joln 1lnh:
function mutual exclude(off)
set(off,'Value'0);

100m cho 3 nyt 1CInh tr[J th(Inh m[Jt nhim. Coc cou 1[Inh:

off = [handles.radiobuttonl, handles.radiobutton2];
mutual _exclude(off);

100m cho khi chlIn m[Jt nyt Radiobutton nly thd khung chln [T 0c nyt khoc nlla. Culli
cung ta xot ph[][Ing on dung Checkbox. Giao di[In nh[J sau:
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ClIng nh(] ph[1[Ing 6n dung Radiobutton, ta dung ba Checkbox.
Checkbox th[] nh[Jt cd thulJc ténh FontSize: 12, FlIntWeight: bold v[l String:
Rankine.
Checkbox thl hai cu thulJc ténh FontSize: 12, FlintWeight: bold vl String: Celcius.
Checkbox th! ba cu thul’c ténh FontSize: 12, FlIntWeight: bold vl String: Kelvine.
Coc phin tl] khoc khung co g& thay [I[1i. Ta 1[1u file v[li ton ctl_58.fig. Tillp theo
ta villt m6 10)nh cho ctl_58.m:

function varargout = ctl _58(varargin)
if nargin = =
fig = openfig(mfilename,reuse’);
set(fig,'Color’,get(0, defaultUicontrolBackgroundColor’)),
handles = guihandles(fig),
guidata(fig, handles);
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if nargout > 0
varargout{1l} = fig,

end
elseif ischar(varargin{1})
try
[varargout{1:nargout}] = feval(varargin{:}), catch
disp(lasterr);
end
end

function mutual _exclude(off)
set(off,'Value',0);
function varargout = sliderl Callback(h, eventdata, handles, varargin)
global chon
f = get(handles.sliderl,'Value’);
f=f*180 + 32;
a = num2str(f);
set(handles.edit2,'String’,a);
r=f+495.7;
c=(f-32)*%5/9;
k=c+273.15;
if chon==1
t=r;
elseif chon = =
t=c;
elseif chon = =
t=k;
end
t = num2str(t);
set(handles.edit3,'String’,t);
function varargout = checkboxl Callback(h, eventdata, handles, varargin)
global chon;
off = [handles.checkbox2, handles.checkbox3];
mutual exclude(off);
chon =1;
function varargout = checkbox2_Callback(h, eventdata, handles, varargin)
global chon;
off = [handles.checkboxl, handles.checkbox3];
mutual exclude(off);
chon = 2;
function varargout = checkbox3 Callback(h, eventdata, handles, varargin)
global chon;
off = [handles.checkbox2, handles.checkboxl];
mutual _exclude(off);
chon = 3;

& GUI cu dung [11] holl: Ta x0y dling mlJt GUI dung [} vl [JCJ th() h(im
y=tsin(t). Giao dil In nh[] sau:
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Ta dung m[ It Axes, blIn Pushbutton [J[] t[ o non giao dil /n n[Jy. Khi nh['In Plot, [/
thl] clla h[Jm y = tsin(t) [J[1[Jc vl]. Khi nh(n Grid on, [J[I th{] [I[1[Jc chia 11101, Khi
nh[n Grod off, 1[1[1i b[] x06. Nh{In Close [1[] [Tang [1[] th{7.

Layout cu thullc tonh Name: ctI_59, HandleVisibility: callback.

Cac Pushbutton déu c6 thudc tinh FontSize: 12, FontWeight: bold va céac
String la cac tén 1énh. GUI duogc lvu véi tén file 1a ct1_59.fig. Tiép theo ta soan
thao lénh cho ct1_59.m:

function varargout = ct1_59(varargin)
if nargin ==
fig = openfig(mfilename, reuse’);
handles = guihandles(fig);
guidata(fig, handles);
if nargout >0
varargout{1} = fig;

end
elseif ischar(varargin{1})
try
[varargout{1:nargout}] = feval(varargin{:}); % FEVAL switchyard
catch
disp(lasterr);
end
end
function varargout = pushbutton1_Callback(h, eventdata, handles, varargin)
grid on
function varargout = pushbutton2_Callback(h, eventdata, handles, varargin)
grid off
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function varargout = pushbutton3_Callback(h, eventdata, handles, varargin)

close
function varargout = pushbutton4_Callback(h, eventdata, handles, varargin)
t=0:0.01:20;
y =t sin(t);
plot(ty);
Tillp theo ta x0t m[ /1t GUI cu giao dil In nh[ sau:
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Nhillm v c[la GUI 1] v [0 th{] c[Ja h[Jm peaks theo coc dlIng khoc nhau(
mesh, surf v[] contour) v[li coc Colormap khoc nhau(hsv, hot, gray, prism, cool, winter v[]
summer). Villc v[] coc dling [I0J th(] thifJc hilln nh[] coc Pushbutton. Villc chlin
Colormap thl'c hilln nh[ Listbox.

Layout cd thullc ténh Name: c¢tI_60 v[] thullc ténh HandleVisbility: on. Coc
Pushbutton [1[]u cd thullc ténh FontSize: 12 vl FlintWeight: bold. Ta I[lu GUI v[li ton
ctl_60.fig. M6 trong ctl_60.m g/ Im:

function varargout = ctl _60(varargin)
if nargin = =0
fig = openfig(mfilename,reuse’);
set(fig,'Color’,get(0,'defaultUicontrolBackgroundColor’));
handles = guihandles(fig),
guidata(fig, handles);
if nargout > 0
varargout{l} = fig;
end
elseif ischar(varargin{1})
Iy
[varargout{1:nargout}] = feval(varargin{:});
catch
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disp(lasterr);
end
end
function varargout = pushbuttonl Callback(h, eventdata, handles, varargin)
z = peaks(40);
chon = get(handles.listboxl,"Value’);

if chon = =1
colormap(hsv(256));
elseif chon = =2
colormap(hot(256));
elseif chon = =
colormap(gray(256));
elseif chon = =
colormap(prism(256));
elseif chon = =5
colormap(cool(256));
elseif chon = =
colormap(winter(256));
elseif chon = =
colormap(summer(256));
end
mesh(z);

function varargout = pushbutton2_Callback(h, eventdata, handles, varargin)

z = peaks(40);

chon = get(handles.listboxl,Value’);

if chon = =1
colormap(hsv(256));

elseif chon = =
colormap(hot(256));

elseif chon = =
colormap(gray(256));

elseif chon = =4
colormap(prism(256)),

elseif chon = =
colormap(cool(256));

elseif chon = =6
colormap(winter(256));

elseif chon = =
colormap(summer(256));

end

surf(z);

function varargout = pushbutton3 _Callback(h, eventdata, handles, varargin)

z = peaks(40);

chon = get(handles.listboxl,"Value’);

if chon = =
colormap(hsv(256));
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elseif chon = =
colormap(hot(256));
elseif chon = =
colormap(gray(256));
elseif chon = =4
colormap(prism(256)),
elseif chon==35
colormap(cool(256));
elseif chon = =6
colormap(winter(256));
elseif chon = =
colormap(summer(256));
end
contour(z);

& GUI ¢6 dung dé hoa: Ta xdy dung mot GUI dung menu. Giao dién
ctia GUI nhw sau:
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Menu Draw gom cac menu con Mesh, Contour va Close. GUI duoc luu
trong file ct1_61.fig va chuong trinh dugc lwu trong file ct1_61.m:

function varargout = ct1_61(varargin)

qui_Singleton = 1;

qui_State = struct('qui_Name’,  mfilename, ...
‘qui_Singleton’, qui_Singleton, ...
‘qui_OpeningFcen’, @ctl_61_OpeningFcn, ...
‘qui_OutputFen’, @ctl_61_OutputFcen, ...
‘qui_LayoutFen’, [], ...
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‘qui_Callback’, []);

if nargin && ischar(varargin{1})

qui_State.gui_Callback = str2func(varargin{1});
end
if nargout

[varargout{1:nargout}] = gui_mainfcn(gui_State, varargin{:});
else

Qui_mainfcn(gui_State, varargin{:});
end
handles.output = hObject;
function varargout = ct1_61_OutputFcn(hObject, eventdata, handles)
varargout{1} = handles.output;
function mnumesh_Callback(hObject, eventdata, handles)
z = peaks(40);
mesh(z);
function Untitled_3_Callback(hObject, eventdata, handles)
z = peaks(40);
contour(z);
function mnuclose_Callback(hObject, eventdata, handles)
cIf
close
function mnudraw_Callback(hObject, eventdata, handles)
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