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Giao dién clia Matlab

1. Giao dién cia Matlab

Khi chay chuong trinh cia Matlab, giao dién diu tién ctia chuong
trinh xuat hién véi cic thanh phan co ban.
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Giao di¢n ciia Matlab

1. Giao dién cia Matlab

a. Cia sb Iénh - command windows
Clra s& l&nh clia Matlab cho phép ngudi sit dung cc phép
tinh toan, goi cac Iénh, ham hoadc goi cic chuong trinh. Trong
qua trinh st dung Matlab, ta cé thé st dung mét sb ham trg
gilp sau
> help: gitp da, cho phép ngudi dung tra ctu bit cit théng tin
nao lién quan dén Matlab.

» demo: céc file, cic chuong trinh d3 dugc Matlab tao s3n, dugc
tap hgp theo cic chuyén dé.

» edit: M8 chuong trinh soan thdo ham, chuong trinh.

> ver: Xem théng tin v& phién ban clia Matlab va cc thanh
phan cla né.

> exit: Thoat ra khoi chuong trinh.
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Giao dign ciia Matlab

1. Giao dién cia Matlab
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Giao di¢n cia Matlab

1. Giao dién cia Matlab

b. Cira s6 khong gian lam viéc - work space
Ctra s6 khéng gian lam viéc liét ké tat cad cac bién hién dang
st dung trong chuaong trinh.

c. Cira s6 thu muc hién tai - current directory
Hién thi thu muc hién tai ma chuong trinh Matlab dang dan
dén. Thu muc mic dinh 13
C:\Programs\MATLAB\R2010b\work
Chuong trinh cho phép thiét 1ap dudng din dén thu muc bit
ki trén mdy tinh.

d. Cira sb lich s 1énh - command history
Ghi nhé cac 1énh d3a thuc hién trén clta 6 |énh, cb thé copy
va déan lai cdc ménh |énh d3 thyc thi ducc luu lai vao ngugc
lai ctra 6 [énh.
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Céc phép todn cd bin

2. Céc phép toan cd ban

Céc phép toan co ban cia Matlab dugc thuc hién truc tiép trén
clra s6 1énh command windows. Cac phép toan co ban bao gom:
Céc phép toan sb hoc, cic phép toan luong gidc, cc phép todn
[am tron, cac phép toan so sédnh, cac phép toan vé s6 phiic.
2.1 Cac phép toan sb hoc

DEé tinh todn véi cac phép tinh s6 hoc don gidn, tai ngay dau

nhic >> cha cira s6 [énh Command Windows, chiing ta g vao
truc tiép:
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Céc phép todn cd bin

2.1 Cac phép toan sb hoc

STT | Tén ham || Y nghia | vide | Két qua

1 + Céng 2+5 7

2 - Tru 1000-25 975

3 * Nhan 10%10 100

4 / Chia 100/5 20

5 - Lity thira a° 10°3 1000

6 sqrt (x) Can bac 2 sqrt (144) 12

7 exp (x) Ham mi (e¥) exp(1) 2.7183

8 log(x) Logarit tu nhién log(exp(1)) 1
(In(x))

9 logl10(x) || Logarit thap phan || log10(100) 2
(log10(x))
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Céc phép todn cd bin

2.2 Cac phép toan Iugng gidc

Khi str dung céc phép toan lugng gidc, ching ta chd y la Matlab
hi€u cac doi s6 cla cdc ham lugng giac la radian. Ciing nhu két
qua trd vé cltia cdc ham lugng gidc ngudgc cling la radian.

STT || Ten ham || ¥ nghia || Vi du | Két qua
1 sin Sin 5in (30*pi/180) 0.5000
2 cos Cos cos(0.5) 0.8776
3 tan Tang tan(10*pi/180) 0.1763
4 cot Cotang cot (45%pi/180) 1
5 asin arcsin asin(0.5)*180/pi 30
6 acos arccos acos(0.86)*180/pi 30
7 atan arctang atan(1)*180/pi 45
8 acot arccotang acot (1)*180/pi 45
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Céc phép todn cd bin

2.3 Céc phép toan lam tron va lay phan du

STT H Tén ham H Y nghia H Vi du H Két qua

1 fix Lam tron cac thanh phan || £ix(1.5680) 1
thap phan vé 0

2 floor Lam tron vé sb nguyén floor(1.5680) 1
gin nhit nhé hon

3 ceil Lam trdn vé sb nguyén ceil(1.5680) 2
gin nhit 16n hon

4 round Lam trdn vé sb nguyén round(1.5680) 2
gin nhit

5 mod (x,y) Tinh phan du phép chia, mod (13,5) 3
14y theo y

6 rem(x,y) || Tinh phan du phép chia, || rem(13,2) 1
18y theo x

7 sign(x) Liy diu cla x sign(-2) -1
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Céc phép todn cd

ban

2.4 Cac phép toan so sanh

Céac phép todn so sanh sé so sanh gid tri cha gia tri bén phai va
bén trai clia ham so sanh, tuy theo ting trudng hop cu thé ma gid

tri trd v& c6 thé 13 1 hay 0.
STT H Tén ham H Y nghia

H Vi du H Két qua

1 > So sénh I6n hon 1>2 0
2 < So sdnh nhd hon 1<2 1
3 == So sanh bing ==2 0
4 ~= So sanh khéng bang 1~=2 1
5 >= So sanh 16n hon hay bing 1>=2 0
6 <= So sanh nhd hon hay bang || 1<=2 1
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Céc phép todn cd

ban

2.5 Cac phép toan logic

Céc phép todn logic sé so sdnh gia trj cia gia tri bén phai va bén
trdi cia cdc ham so sanh, tuy theo tirng trudng hop cu thé ma gia
tri trd vé c6 thé 1a 1 hay 0.

STT | Ten ham || ¥ nghia | vidu | Két qua
1 & Phép giao (1>2)&(2>4) 0
2 and Phép giao and (1>3,2>4) 0
3 | Phép hop (1>3) 1 (2>1) 1
4 or Phép haop or(1>3,2>1) 1
5 ~ Phép phd dinh ~(1>2) 1
6 not Phép pht dinh not (1>2) 1
7 xor Phép Xor xor (1<3,2<5) 0
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Céc phép todn cd bin

2.6 Phép toan gan

Toén tir gn dugc st dung trong Matlab dung d& thay thé cho gia
tri hodc mdt biéu thic tinh toan.

Toan tr = trong Matlab dudc goi la toan tir gan
Vi du: Can tinh biéu thic
_ 51°4+76'
~ In(1076)e®
Khi dé, chiing ta sé thay gia tri tr sb bing bién B, gi4 tri m3u sb
bang bién C va gia tri A can tinh bang B/C.
Cl phéap cla toadn ti gan:
Tén bién = gia tri hay biéu thic tinh toan

Tén bién: Toi da 31 ki tu, c6 phan biét chit hoa va chit thudng, c6
thé st dung cac chit c6 trong tén bién nhung ki tu dau tién cla
tén bién phai la chi.
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Céc phép todn cd bin

2.6 Phép toan gan

Thuc hién phép gan gidi quyét vi du trén nhu sau:

>> B = b176+76"7
>> C = log(1076)*exp(15)
>> A = B/C

Vi du:

» Phép gan: x+2 = 20 |a sai vi bén trdi todn tr gadn khong phai
[a mot tén bién.

> Phép gan: x = 5+y chi ding néu gi4 tri cha bién y d3 dugc
xac dinh tur trudc, néu khéng Matlab sé bao sai.

>> x = 5;

>> x = x+3
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Céc phép todn cd bin

2.7 Dang hién thi sb

>> b = 3/26;
>> format long; b
b =
0.115384615384615 >> format +; b
>> format short e; b b =
b = +
1.1538e-001 >> format rat; b
>> format bank; b b =
b = 3/26
0.12 >> format short; b
>> format short eng; b b =
b = 0.1154
115.3846e-003 >> format long eng; b
>> format hex; b b =
b = 115.384615384615e-003
3fbd89d89d89d89e
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Céc phép todn cd bin

2.8 Cac lénh ngudi dung

> cle: Xéa (lau) ciia s6 lénh. Mang tinh chit hinh thiic, gi4 tri
cac bién van ton tai.

» clear: Gidi phéng bd nhé bién ra khéi b nhé. X6a workspace.

» clear varl var2: Gidi phéng céc bién varl va var2 ra khdi
bd nhd.

> exist(’name’): Hoi Matlab xem c6 ton tai tap tin hay bién d3
dugc thanh [8p cé tén |3 name chua.

» quit: Thoat khdi khung chuong trinh Matlab.

» who: Liét ké cac bién hién hanh cé trong bd nhé.

» whos: Liét ké cac bién hié\n hanh va kich thL{éc cla ching
trong bd nhd va chi rd phan 3o cla chiing néu cé.
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Céc phép todn cd bin

2.8 Cac lénh ngudi dung

; dau chim phay: O cubi dong Iénh ngdn khdéng cho Matlab
hién thi cic két qua ra ctra s6 |€nh.

v

> ... ddu ba chdm: lién tuc, khi dong 1&nh qué dai cin xubng
dong, dau ba cham ... & cudi dong 1énh bio cho Matlab biét
con tiép tuc & dong tiép theo.

» , diu phay: Ngin cich cic phan ti trong mang.

» : dbu hai chAm: Duoc dung dé phét sinh mét mang c6 cic
phan ti cach déu nhau.

> % dAu phan tram: Matlab xem nhu nhiing gi sau du % 13
I6i binh, I6i chd thich cho |1énh. Thudng dung khi viét chuong
trinh.
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St dung file .m va 1ap trinh

3. S& dung file .m va lap trinh

o) chuong 2, chiing ta da st dung ctra s6 |énh dé thuc hién cac
phép tinh todn bing cach tinh toan truc tiép trén clta s8 lénh,
nhung dé gidi quyét cic vin dé phdc tap thi ta phai sit dung cac
file dugc 1ap trinh.

Cac file dugc lap trinh cia Matlab dugc goi la cac M-file
(cac file nay cé dudi la .m), do dé trong toan bd gido trinh céc
file dugc 1ap trinh sé goi la M-file.
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St dung file .m va 1ap trinh

3.1 Cach tao M-file

C6 2 cach dé khéi dong médt chudng trinh bién soan M-file.

1: Ti cira s6 Iénh (command window), g6 edit.

2: Vao menu File, chon New.
Khi d6, chuong trinh s& hién thi mét cira s tring dé chiing ta
soan thdo.
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St dung file .m va 1ap trinh

3.1 Cach tao M-file

Editor - Untitled - O
File Edit Tet Ge Cell Tools Debug Desktop Window Help ¥Aax
DCH R0 D - e[k -80 BB BB sk /| i BEOB &0
BB -l |+ s x| 0
1 (=]
ipt n 1 Col 1 OVR

Sau khi soan th3o xong M-file, chling ta nhin: Ctrl + S hoac
File/Save dé Iwu file chuang trinh. Khi dit tén file chuong trinh
phai diing theo quy dinh clia Matlab. Cu thé, tén file phai dugc
b3t dau bing chil, sau dé c6 thé sir dung sb, va dusc dung diu
gach ngang dudi d& phan biét, vi du tén file: baitap_21.m.
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St dung file .m va Iap trinh

3.1 Cach tao M-file

D& chay chuong trinh, cé thé sir dung mét trong 2 cach sau:
1: Trong mbi trudng soan thdo M—file, chiing ta vao menu
Debug/Run hodc nhan phim tat F5.
2: Trong clra s8 1énh command window, chﬂng ta nhap vao
ding tén M-file da dugc luu, sau d6 nhan Enter..
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St dung file .m va lap trinh

3.1 Cach tao M-file

Néu chuong trinh dudc 1ap trinh ding, sau khi chay chuong
trinh, ngudi st dung chuyén ra cira s6 Iénh dé xem két qua.

Con ngudgc lai, chuong trinh s& bao 18i, Matlab phat ra 1 tleng bip
bao hiéu, dong thdi chuong trinh s& tu chuyen sang clra sd
Iénh, théng bao cho ngudi lap trinh vi tri bi 16i.
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St dung file .m va Iap trinh

3.2 Cac ham nhap va ham xuéit dif liéu ra man hinh

a. Ham nhap dir liéu
Ca phap:
x = input (’prompt’)
trong dé:
» input: Tu khéa cia ham nhép dit liéu.
» x: Tén bién dugc gén gid tri nhap vao.
» prompt: Dong text ma ngudi st dung gd vao.

Dién dat: Bién x s& c6 gia tri bing gia tri ma ngudi st dung
nhap vao.
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St dung file .m va lap trinh

3.2 Cac ham nhap va ham xuéit dif liéu ra man hinh

b. Ham xu4t dit liéu ra man hinh
Ca phap:
disp(x)
disp(’text’)
trong dé:
» disp: Tir khéa clia ham xut dit liéu.
> x: Tén bién hodc cac gid tri s6 can xudt ra man hinh.
» text: Dong text ma ngudi st dung can xuat ra man hinh.

Ghi chi: Ca phdp clear hodc clear all sé xda toan bd cac
bién dang dugc st dung trong Matlab, gitip chuong trinh chay
ding.
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St dung file .m va lap trinh

3.2 Cac ham nhap va ham xuéit dif liéu ra man hinh

% chuong trinh tinh dthcn
disp(’tinh dien tich hinh chu nhat’);
a = input(’nhap a = ’);

b = input(’nhap b = ?);

S = axb;

disp(’dien tich hinh chu nhat’);
disp(8)

% chuong trinh giai phuong trinh bac hai
disp(’CHUONG TRINH GIAI PHUONG TRINH BAC HAI’);
disp(’nhap vao cac he so:’)

a = input(’nhap he so a = ’);

b = input(’nhap he so b = ’);

¢ = input(’nhap he so ¢ = ’);

delta = b~2-4xaxc;

disp(’cac nghiem so: ’);

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

x2 = (-b-sqrt(delta))/(2*a)
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St dung file .m va Iap trinh

3.3 Cac ham con

a. Ham diéu kién
if - elseif - else - end
Dang don gian:
if - end (if - else - end)
Ca phap:
if expression

statements

end
trong dé

» if, end: Tu khéa cha ham.
» expression: Diéu kién - biéu thic logic.
» statements: Lénh hodc nhém [énh can thuc thi.

Dién dat: Néu thda didu kién - bidu thic logic thi s& thuc
hién |1énh.
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St dung file .m va lap trinh

a. Ham diéu kién

Vi du
a = input(’nhap a = ’);
b = input(’nhap b = ’);

if (a < b)
disp(’a nho hon b’)

end
if (a == b)
disp(’a bang b’);
if (a > b)
disp(’a lon hon b’);
end
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S dung file .m va l3p trinh

Viét chuang trinh giai phudng trinh bac nhit ax + b = 0

Start
Nhép a,b /

a#£0

In x / In ptvn / / In ptvsn /
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S dung file .m va l3p trinh

Viét chuang trinh giai phudng trinh bac nhit ax + b = 0

% Giai phuong trinh bac nhat
a = input(’nhap a = ’);

b = input(’nhap b = ’);
if (a 7= 0)
x = -b/a;
fprintf (’nghiem so x = %9.5g\n’,x);
else
if (b 7= 0)
disp(’ptvn’)
else
disp(’ptvsn’)
end
end
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St dung file .m va lap trinh

% chuong trinh giai phuong trinh bac hai
disp(’giai phuong trinh bac hai’);
a = input(’nhap he so a = ’);

b = input(’nhap he so b = ’);
¢ = input(’nhap he so c = ’);
delta = b~2-4x*axc;
d = delta;
if (d < 0)
disp(’ptvn’)
else
if (d == 0)
x = -b/(2x*a);
fprintf (’nghiem so x = %9.5g\n’,x);
else
xl = (-b-sqrt(d))/(2x*a);
x2 = (-b+sqrt(d))/(2*a);
fprintf ("nghiem so x1 = %9.5g\n’,x1);
fprintf (’nghiem so x2 = %9.5g\n’,x2);
end
end
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S dung file .m va l3p trinh
Ca phap:

if expression 1
statements 1

elseif expression 2
statements 2

Dang day du:
if - elseif - else - end

else
statements 3
end

» if, elseif, else, end: Tu khda clia ham

> expression 1, 2, 3: Didu kién - biéu thiic logic 1,2, 3.

> statements 1, 2, 3: Lénh hodc nhém Iénh thuc thi 1,2, 3.
Dién dat:

- Né&u théa didu kién hodc biéu thic logic 1 thi s& thyc hién l1énh 1.

- Né&u khdng thoa diéu kién 1 va thda diéu kién 2 thi s& thuc hién
énh 2

- Néu khéng thda ca diéu kién 1 va diéu kién 2 thi s& thuyc hién lénh 3.

Cha y: Céc diéu kién 1 va 2 khong dudc trung 13p nhau.
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St dung file .m va lap trinh

a. Ham diéu kién

diem = input(’nhap diem = :’)
Vi du. Bai toan phén loai if (diem == 9)|(diem == 10)
hoc sinh: Diém 9 — 10 xép disp(’loai gioi’)
loai gidi, diém 7 — 8 xép loai elseif (diem == 7)|(diem == 8)
kha, diém 5 — 6 x&p loai disp(’loai kha’)
trung binh, diém 1,2,3,4 elseif (diem == 5)|(diem == 6)
x&p loai yéu. N&u diém vio disp(’loai trung binh’)
khdng phai s6 nguyén nim elseif (diem >= 1)|(diem <= 4)
giita 1 va 10 thi théng bdo disp(’loai yeu’)
diém khoéng haop I&. else

disp(’diem vao khong hop le’)
end
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St dung file .m va lap trinh

a. Ham diéu kién

Quy tac xir Iy’ uu tién: )
Trong mét biéu thic Matlab vira cé todn tir s6 hoc, vira cé toan tu
quan hé va todn tu logic thi thd tu xi ly trong Matlab nhu sau:

1. Céc c3p diu ngoic dudc tinh tir cip trong cling nhAt.

2. Céc toan tir sb hoc va toan tir NOT (~) dudgc tinh tir trai

qua phai.

3. Céc toan tit quan hé dugc tinh tir trdi qua phai.

4. Toan tir AND.

5. Toéan tir OR.
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S dung file .m va l3p trinh

b. Ham vong lap for
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St dung file .m va lap trinh

Vi du cho vong lap for

S=1+2+3+ ... +n
S=0+1+2+ ... +n

clc
clear all
disp(’tinh tong’);
n = input(’nhap so hang can tinh tong n = ’);
s = 0; % gia tri ban dau cua tong s
for i = 1:n
s = s+i;
end
fprintf(’tong so s = %2.5g\n’,s);
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St dung file .m va lap trinh

c. Ham vong lap while

Dugc str dung khi sb 13n I13p khéng duoc biét trude. Qué trinh 13p
s€ cham ddt khi mét diéu kién xac dinh nao dé ducgc thda. Cau
tric cha vong l3p while nhu sau:

Ca phap:

while expression
statements

end
trong dé:

» expression: Diéu kién clia vong I3p.

» statements: L&énh hodc nhém [énh thuc thi ctia vong l3p.
Dién dat:
Néu thdoa di€u kién thi sé thuc hién I&énh cla vong l3p.

Ham while dugc st dung khi chua biét sb 1an I3p, trong khi ham
for dugc st dung khi da biét r& s6 1an 13p.
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St dung file .m va lap trinh

c. Ham vong lap while

Vi du:
Tinh n! =123...n.
GT =1.1.2.3...n
clc
clear
disp(’tinh giai thua’);

n = input(’nhap so hang can tinh giai thua n

GT = 1;

i=1;

while (i <= n)
GT = GT*i;
i = i+1;

end

fprintf(’tong so s = %2.5g\n’,GT);
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St dung file .m va lap trinh

d. Ham vong lap switch-case

Chu triic switch-case cho phép chuong trinh ¢ nhiéu lya chon
va thuc hién chi mét trong nhitng nhanh nay, tuy thudc vao gia tri
cla biéu thic dau vao. Cau tric switch-case c6 dang nhu sau:

Ca phap:
switch biéu thdc dau vio
(v6 huéng hodc chudi ki tu)

case gid tri 1

nhém lénh 1
case gia tri 2

nhém [énh 2
case gid tri n

nhém lénh n
otherwise

nhém [énh n+ 1
end
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St dung file .m va lap trinh

d. Ham vong lap switch-case

Vi du: Trd lai bai todn phan loai hoc sinh, chucng trinh dugc viét
véi chu tric switch-case nhu sau
n = input(’cho biet diem: ’);
disp(’phan loai: ’);
switch n
case {0,1,2,3,4}
disp(’loai yeu’);
case {5,6}
disp(’loai trung binh’);
case {7,8}
disp(’loai kha’);
case {9,10}
disp(’loai gioi’);
otherwise
disp(’khong hop le’);
end
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St dung file .m va lap trinh

3.4 Ham trong Matlab (function)

Ham trong Matlab 13 mét file.m cé thé nham tham sb va trd vé

cac gia tri.

Tén ham phai tring véi tén file.m. Goi Iénh bang cich gb tén

ham (tén file.m).

Ca phap:

function tri_tra_ve = ten_ham(tham_so)

Vi du:
% tbc.m

function s = tbc(x)
s = sum(x(:))/(length(x(:));

Goi lénh:
>> t = tbc([2 3 4 5 6])
t s& bang 4.
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S dung file .m va l3p trinh

3.4 Ham trong Matlab (function)

Script:
% UBC.m
function [m,n] = UBC(a,b)
m = gcd(a,b);
n = lem(a,b);

Goi ham:

>> [uoc,boi] = UBC(45,234)
>> uoc

ans 9
>> boi

ans

1170
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St dung file .m va lap trinh

3.4 Ham trong Matlab (function)

Ham phu.

» (khac véi ham chinh) chi nham hd trg tinh toin cho ham

chinh trong script ham.

» Ham phu nam sau ham chinh.

Vi du:
% chinh.m

function ¢ = chinh(A)
¢ = phu(A)-1

function d = phu(B)
d = min(B(:))

Goi ham:
>> chinh([23 2 34])
ans = 1
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Ma tran trong Matlab
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Ma trén trong Matlab

4. Ma tran trong Matlab

» Ma tran I3 mét mang hinh
chir nhat cac con so.

» Ma tran gém céc dong » Mbt con sb trong Matlab la
(row) va céc cot (column). mdt ma tran 1x1.
(EéC dong hay cdt goi chng » Thé manh clia Matlab so vdi
la vector. cac ngbn ngit 1ap trinh khac
16 3 2 13 13 tinh to4n rAt nhanh trén
5 10 11 8 ma tran.
9 6 7 12
4 15 14 1

CuuDuongThanCong.com https://fEgore/ B AN EABBRATORY 47/147


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ma trén trong Matlab

Nhap ma tran

» Nhap truc tiép danh sich
cac phan td. » Nhip tu file.

» Phat sinh ma tran bang » Tao ma tran bang céc file .m.
ham s3n cé.
A =116 3 2 13; 510 11 8; 96 7 12; 4 15 14 1]

A= > Diu [ vd 1 mé ddu va két thic

nhdp ma tran.

16 3 2 13 9P matran.
5 10 11 8 » Dau ; Ifet thdc mét dong\.

9 6 12 » Cac phan tlr cdch nhau bang
4 15 14 1 khoang tring hoic diu , .
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Ma trén trong Matlab

Tong cac cot va chuyén vi cia ma tran

A= A =
16 3 2 13 16 5 9 4
5 10 11 8 3 10 6 15
9 6 7 12 2 11 7 14
4 15 14 1 13 8 12 1
>> sum(A) >> sum(A’)
ans = ans =
34 34 34 34 34 34 34 34
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Ma trin trong Matlab

Dudng chéo cia ma tran

A= >> diag(A)
ans =
16 3 2 13
5 10 11 8 16
9 6 7 12 10
4 15 14 1 7
1

CuuDuongThanCong.com https:// ol \HARIS PRBBRATORY 50/147


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ma trén trong Matlab

Trich mot phan t cha ma tran

» Phan tir A;; duoc trich

bdng biéu thic A1, 3) » Phép trich chi c6 mdt chi sb

A= s& theo thd tu duyét theo
cbt (xem ma tran la mot
16 3 2 13 vector c6t dai )
5 10 11 8
9 6 7 12 >> A(2)
4 15 14 1 ans =
>> A(4,2) 5
ans = > A(2) 13 phan tk thit 2 duyét
15 theo cot tur trai qua phai, tur

> A(4,2) 13 phgn tlr & dong 4 trén xudng dudi.

cdt 2, tdc 13 phan tir 15
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Ma trén trong Matlab

Chi s6 vugt khéi kich thudc ma tran

A:
8 03 2 3 ZOSE L
5 10 11 8 2200
9 6 7 12 -
4 15 14 1 -

>> t = A(4,5)
Attempted to access A(4,5);
index out of bounds because
size(A)=[4,4].

5 10 11 8
9 6 7 12
4 15 14 1

n 4 N » M3 rbng ma tran
> Viéc truy xuat phan tu vi N Ag o
pham kich thudc ma tran > Ndm bén trai phép gan

» N3m bén phai phép gan

o O O

17
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Ma trén trong Matlab

Dau hai cham

» DAu hai chAm '’ 13 m&t trong nhitng phép tinh quan trong
cta MATLAB.
> Vi du: Tao mét vector dong gdm cac sb nguyén tir 1 dén 10
>> 1:10

ans =
1 2 3 4 5 6 7 8 9 10

» D& tao budc tang gidm khic 1
>> 100:-7:50

ans =
100 93 86 79 72 65 58 51

>> 0:pi/4:pi
ans =
0 0.7854 1.5708 2.3562 3.1416
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Ma trén trong Matlab

D4u hai chdm
» A(1:k,j) trich k sb dau tién & cot thr j cha ma trén A

> sum( A(1:4,4)) tinh tdng

A= 4 sb dAu tién cla cot thi 4
16 3 2 13 cla ma trin A
> 10 11 8 > DAu hai chdm '’ ding mot
9 6 7 12 minh s& chi toan bd phan ti
4 15 14 1 N N < Ay
> A(1:4,4) cua dong hoadc c6t )
ans = > Tl\,l: khéa "end"chi chi sb
13 cudi cung cta dong hodc cbt
8 >> A(:,end)
12 ans =
1 13
>> sum( A(1:4,4)) 8
ans = 12
34 1
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Ma trén trong Matlab

Trich nhiéu phan t&

» St dung diu " [,1" dé liét
ké vi tri can trich

> A =1[243; 86T7]

A= » C6 thé st dung dau ":" dé
2 4 3 trich diy cac phan td
8 6 7 >> A(2,1:3)

>>x = [9 4 2 1] ans =

x = 8 6 7
9 4 2 1

>> A([2,1],2) >> x(3:-1:1)

ans = ans =
6 2 4 9
4

>> x([2,4])

ans =

4

A
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Ma trén trong Matlab

Tao ma tran bang file.m va lénh load

> File.m la mdt file v3n ban
ghi cdc dong lénh MATLAB.

> C6 thé soan thdo bing » Luu véi tén magik.m. Dong
MATLAB Editor hodc bat ky |énh
trinh soan thao van ban nao. >> magik

> Luu file c6 dudi .m >> A

> G3 tén file d& thuc thi ndi A=
dung cac dong lénh trong 16 3 2 13
file. 5 10 11 8

9 6 7 12

> Tao mét file cé ndi dung 4 15 14 1

nhu sau:
A=1[16.0 3.0 2.0 13.0 sé doc file va tao bién A 13
5.0 10.0 11.0 8.0 ma tran nhu trén.

9.0 6.0 7.0 12.0
4.0 15.0 14.0 1.0 1;
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Ma trén trong Matlab

Ghép hai ma tran

Cho cic ma tran sau:
> A =[12 3;45 6]

» Thém cot

>> D = [A B]
A= o/ -

23 1 2 3 10 12

4 5 6 4 5 6 11 13
>> B = [10 12;11 13]

B = » Thém dong

10 12 >>E=[A; C]

11 13 E =
>>C=[7809978;8097] 1 2 3
c= 4 5 6

78 9 78 9

o 7 8 o 7 8

g8 9 7 g8 9 7
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Ma trén trong Matlab

Xéa dong x6a cot

A= >> X(:,2) = [
16 3 2 13 X =
5 10 11 8 16 2 13
9 6 7 12 5 11 8
4 15 14 1 9 7 12
>> X = A; 4 14 1

» Khéng dugc x6a mét phan ti kidu nhu X(1,2) = []

>> X(1,2) = []
Subscripted assignment dimension mismatch.

» Diing chi sb v6i diu "' d& x6a mét hay nhiéu phan ti
>> X(2:2:10) = []
X =
16 9 2 7 13 12 1
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Ma trén trong Matlab

Cac ham dac biét cho ma tran

> zeros
» zeros(n) > pascal
» zeros(m,n) )
» zeros([m n]) > magic
» zeros(size(A)) » numel (A)
» ones > length(A)
> ones(n) » rand(m,n)
> ones(m,n) » diag(v,k), diag(v)

» ones([m n]) N . .
> ones(size(A)) tril, triu
» linspace(a,b),
> eye :
linspace(a,b,n)
> eye(n)
> eye(m,n)

> eye(size(A))

» logspace(a,b,n)
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Ma trén trong Matlab

Cac ham dac biét cho ma tran

Stt H Tén ham H Y nghia H Vi du H Két Qua
1 zeros(a,b) || tao ma tran a X b || zeros(2,3) 0 0O
cac phan td =0 0 0 0

2 ones(a,b) tao ma trdn a x b ones(2,3) 1 11
cac phan tdr =1 1 11

3 eye(a,b) taomatrdn a x b eye(3,3) 1 0 O
cac phan ti 01 0

dudng chéo =1 0 01

4 repmat tao ma tran b x b repmat 2 2 2
(a,b) cac phan ti (2,3) 2 2 2
cébgidtri=a 2 2 2
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Ma trén trong Matlab

Cac ham dac biét cho ma tran

Stt | Tenham | Yonghia | Vvide | K&t Qua
5 rand(a,b) || tao ma tran || rand(2,2) 0.2785 0.9575
axb 0.5469 0.9649
cac phan ti
ngiu nhién
6 randn tao ma tran randn —1.3499 0.7254
(a,b) axb (2,2) 3.0349 —0.0631

cac phan ti
ngiu nhién
phan bb déu
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Cac ham dac biét cho ma tran

Ma trén trong Matlab

Stt H Tén ham H Y nghia H Vi du H Két Qua
7 linspace tao ma tran linspace 1 2 3
(a,b,n) || hang b phant || (1,3,3)
phan bb déu
tlr a dén n
8 logspace tao ma trén logspace || 10 1000 100000
(a,b,n) hang n phan tt || (1,5,3)

phan bd déu
tir 102 dén 10°
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Ma trén trong Matlab

Cac ham dac biét cho ma tran

>> D = eye(3) >> pascal(3)
D = ans =
1 0 0 1 1 1
0 1 0 1
0 0 1 1 3 6
>> eye(3,2) >> magic(3)
ans = ans =
1 0 8 1 6
0 1 3 7
0 0 4 9 2
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>> A = zeros(3)

A =
0 0 0
0 0 0
0 0 0

>> B = zeros(2,3)

Ma trén trong Matlab

Cac ham dac biét cho ma tran

>> size(A)

ans =
3 3

>> zeros(size(B))

CuuDuongThanCong.com

https//ipore HAR TABBRATORY

64/147


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ma trén trong Matlab

Cac ham dac biét cho ma tran

>> B = zeros(2,3)
>> rand(3,2)
B =
0 0 0 ans =
0 0 0 0.8003 0.9157
0.1419 0.7922
>> numel (B) 0.4218 0.9595
ans = >> C = ones(3)
6
C =
>> length(B) 1 1 1
1 1 1
ans = 1 1 1
3
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

Phép tinh || Phép tinh

+, — Céng hodc trir hai ma tran cung kich thudc
Ax B Nhan hai ma tran Ava B

A/B Chia hai ma trén (chia phadi) Ava B

A\B Chia trdi hai ma tran Bva A

A xB Nhan tirng phan tir cla hai ma trin A va B
A./B Chia tirng phan tir clia hai ma trén A va B
A\B Chia tirng phan ti cta hai ma tran B va A

Mii cho ting phan tir cia mang
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

Stt H Dong Iénh H Y nghia H Két qua
1 A=[1 2;3 4] Tao ma tran 12
34
2 B=[1,2;3,4] Tao ma tran 12
34
3 2% A Nhan mét sb 2 4
v3i ma tran 6 8
4 B/2 Chia ma tran 0.5000 1.0000
cho mét sb 1.5000  2.0000

Khi dem ma tran nhan hodc chia cho mét sb, ta sé dugc mét ma tran
ciing kich thudc, va cdc phan tir sé cé gia tri bing phan tir tuong ing
clia ma tran cii nhan hodc chia cho sé dé.
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

Stt | Donglenh | Ynghia || Két qua

5 A+B Céng hai ma tran 2 4
6 8

6 A-B Trur hai ma tran 0 O
0O 0

- 2 ma trdn dem céng hodc trir phai ciing kich thudc
- Két qu3 13 mét ma tran cé ciing kich thudc, cic phan ti 13
téng hodc hiéu cia 2 phan tid tuong dng

7 AxB Nhan hai ma tran 7 10
15 22
8 A\B Chia hai ma tran 1 0
0 1

- Chi dp dung giai phuong trinh AX = B, vdi A 1a ma trdn
vuéng, B 1a ma trdn cft cé ciing kich thudc vdi A
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Cac phép toan trong ma tran va vector

Ma trén trong Matlab

Stt | Teén Y nghia Vi du Két qua
ham
1 size Kich thuéc ma tran Z 4 4
2 ndims s6 chiéu ndims (Z) 2
3 || length chiéu dai length(Z) 4
4 numel s0 phan tir ma tran numel (Z) 16
5 max vector hang, chita max (Z) 4 6 810
cac phan ti 16n nhit
theo tung cot
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

Stt | Tén Y nghia Vi du Két qua
ham
6 min vector hang, chira min(Z) 1357
cac phan ti nhd nhit
theo ting cot
7 sum vector hang, chira sum(Z) || 10 18 26 34
t8ng cac phan tir
theo tirng cot
8 sort S3p xép theo sum(Z) || 1 3 5 7
thi tu ting dan 2 4 6 8
trong tiing cot 3 5 7 9
4 6 8 10
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

11 2 6
A=14 17 26
17 8 49
Stt | Tén Y nghia Vi du Két qua
ham
1 det || Tinh dinh thdc || det (A) 5825
ma tran
2 ) Chuyén vi A’ 11 4 17
ma tran 2 17 8
6 26 49
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

Stt | Tén Y nghia Vi du Két qua
ham
3 tril || Tao ma tran || tril(A) 11 0 0
tam giac 2 17 0
dudi 6 26 49
4 triu || Tao ma tran || triu(A) 11 4 17
tam giac 0 17 8
trén 0O 0 49
5 inv Nghich dao inv(4) 0.1073 -0.0086 -0.0086
ma trén 0.0422 0.0750 -0.0450
-0.0441 -0.0093 0.0307
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

» Vi du:
> Lénh phan tich ma tran A =
thanh thira sb cholesky 11 2 6
chol(A) 4 17 26
17 8 49
» Ma trdn A sé€ dugc phéan tich
thanh tich cta hai ma tran >> chol(A)
A=R.R
ans =
trén. 0 4.0788 6.1070
0 0 2.9037
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

> Lénh phan tich ma tran thanh thira sé LU
[L,U] = 1u(p)

» Ma tran A s& dugc phan tich thanh tich cha hai ma trin

A=LU

Véi L la ma tran tam gidc dudi, U [a ma trdn tam gidc trén.
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Ma trén trong Matlab

Cac phép toan trong ma tran va vector

> Vi du:
A:
11
4
17

6
26
49

>> [L,U] = lu(Ad)

L =
0.6471
0.2353
1.0000

U =
17.0000
0
0

-0.2101 1.0000
1.0000 0
0 0

8.0000 49.0000
15.1176 14.4706
0 -22.6654
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D6 thi 2D trong Matlab
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D4 thi 2D trong Matlab

5.D6 thi 2D trong Matlab

» Ham plot(x,y) Vé céc osl
diém x, y tuong Gng [én
mat phang.

> Vi dU —02f

>> x = -2%pi:pi/100:2%pi; s
>> plot(x,sin(x))
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D4 thij 2D trong Matlab

5.D6 thi 2D trong Matlab

sin(x)

» Chi y: Dbi véi
ham so cip c6 thé dung lénh
ezplot(’Ham so can ve’).
Lénh sau vé dd thi ham
sin(x)

>> ezplot(’sin(x)’)
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D48 thi 2D trong Matlab

Vé nhiéu do thj

DE v& nhidu db thi ta st dung ham plot véi cl phép sau

>> plot(t,x,t,y)

Matlab sé v&é mét dudng x theo t va mét dudng y theo t.
Hoadc ching ta c6 thé st dung 1énh hold

>> hold
Lénh hold sé luu giit dd thi hién hitu, khi chiing ta thuc hién lénh
vé tiép theo thi dd thi méi s& dudc thém vio dd thi ci.
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D4 thi 2D trong Matlab

Vé nhiéu db thi

» Dung dang
plot(x, y1, %, y2, ...)

» Vidu |
>> x = —2*p1:P1/1OO:2*p1; Z:::
>> y1 = sin(x); o4
>> y2 = sin(x + pi/4); il
>> y3 = sin(x + pi/2); 1

>> plot(x, yi, x, y2,
X, Y3) ~06f

» Ciing c6 thé ding 4
plot(x, y) trong dé

>>y = [yl; y2; y3];
>> plot(x,y)
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D4 thi 2D trong Matlab

Vé nhiéu db thi

f = 50;

T = 1/f;

t 0:T/100:2%T;

va = 220*sin(2*pixfx*t);
plot(t,va,’blue’);

hold on;

vb = 220*sin(2*pixf*t +
+ 120*pi/180);
plot(t,vb,’green’);
hold on;

ve = 220*sin(2xpixfx*t +
- 120%pi/180);
plot(t,vc,’red’);

0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
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D4 thi 2D trong Matlab

Cac thudc tinh nét vé

Ca phép
>>plot(X1,Y1,LineSpec,...)

Ham plot cé st dung céc thudc tinh nét vé LineSpec cho phép
thiét 13p cac thudc tinh cia do6 thi. Cac thudc tinh la:

> Line style : dinh dang kiéu nét, vi du nét chdm, nét dut,

» Line style : dinh dang d6 réng nét vé, don vi la point

» Color : dinh dang mau cha nét vé, vi du mau xanh, mau
do,. ..

> Marker type: dinh dang diém v&.
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D4 thi 2D trong Matlab

Thudc tinh H Lap trinh trong Matlab H

D6 thi

Loai nét ve
- : nét lién
- - : nét dut
: : nét chdm
- : nét chdm
gach

t = 0:pi/20:2%pi;
plot(t,sin(t),’--7)

Mau nét vé

r: doé
y :vang
w ! trfmg
b : xanh nuéc
bién
k : den

t = 0:pi/20:2*pi;
plot(t,sin(t),’-- r?)
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D4 thi 2D trong Matlab

Thudc tinh H Lap trinh trong Matlab H Db thi
Do 16n nét t = 0:pi/20:2%pi; ane”
vé plot(t,sin(t),’-- r’ .

Tinh theo ,’LineWidth’,5) .
don vi .

3 point

Marker t = 0:pi/20:2%pi;

+ : diu plot(t,sin(t),’-- r o’ >
cong ,’LineWidth’,2) . %

0 : vong § ,,‘1 .
trb,n N ‘1){ ;
bién . Yoo

* : hoa thi ) .

x : chit x
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D4 thi 2D trong Matlab

Lénh cho truc toa do

» Lénh axis
>> axis([xmin xmax ymin ymax])

» Tuy chinh cac kiéu truc toa dd

axis on/off/auto

axis normal/square/equal/tight
axis ij/xy

grid on/off

vV vy vy

» Xac dinh gidi han cda truc Ox va Oy

>> x1im([xmin xmax])
>> ylim([ymin ymax])

CuuDuongThanCong.com https://iEsore HAN EABBRATORY 85/147


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

D4 thi 2D trong Matlab

Vi du
>> x = 0:0.25:pi/2; o
>> y = tan(x); 1
>> plot(x,y,’-ro’); 2
>> axis([0 pi/2 0 5]) hi
>> grid on gl : ‘ ‘
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D4 thi 2D trong Matlab

Cha thich db thi

xlabel, ylabel, title, legend

s Do thi ham y = 0.8 e *¥sin(10x)
» V| d u 08 . . ; : . . :

0.8 e %sin(10x)

0.6

>> x 0:0.01:20;

>> y = 0.8%exp(-0.5%x)
L*ksin(10*x) ;

>> plot(x,y);

0.4

>> xlabel(’x’);
>> ylabel(’y’); -
>> legend(’0.8 e~{-0.5 R
x}sin(10x)’);

>> title(’Do thi ham

y = 0.8 e~{-0.5x}sin(10x)’);
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D4 thi 2D trong Matlab

Ham subplot

>> subplot(p,q,i)

Ham subplot s& clra s8 thanh mét bang cic 6 nhd, véi p 13 sb

dong clia cic 6 va q la sO cdt cla cac 6. D6 thi sé dugc vé 6 6
thic i.

= 50;

= 1/f;

= 0:T/100:2%T;
220*sin (2*xpixf*t);
55xsin (2*pi*f*t 0 o005 001 0015 002 002 003 0035 004
- 90%pi/180);

s N

subplot(2,1,1);
plot(t,v);
subplot(2,1,2);
plot(t,i);

0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0.04
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D4 thi 2D trong Matlab

Vi du

t = 0:pi/20:2*pi; [x,y] = meshgrid(t);
subplot(2,2,1)
plot(sin(t),cos(t))
axis equal
subplot(2,2,2)

z = sin(x)+cos(y);
plot(t,z) ;
axis ([0 2*pi -2 2])
subplot(2,2,3)

z = sin(x).*cos(y); o N ~
plot(t,z) s 7 \
axis([0 2%pi -1 1]) R
subplot(2,2,4)

z = (sin(x).~2)-(cos(y)."2);

plot(t,z)

axis([0 2*pi -1 1])

-1 05 0 05 1
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Ham vé cac db thi khac
a. Ham bar: v& db thj thanh ding
>> bar(x,y)

Ham bar s€ v& cic thanh ding c6 dé cao la y; tuong (ng tai
vi tri x;

Vi du: V& db thi phu tai cia mdt xi nghiép theo sb liéu sau:

Thang | 1 | 2 | 3| 4|5 |6 | 7] 8
Cong sut - kw | 150 | 150 | 300 | 300 | 700 | 800 | 800 | 1000

Thing | 9 |10 | 11 | 12
Céng sut - kw | 1000 | 600 | 600 | 500
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D4 thi 2D trong Matlab

Vi du

> x=[123456789
10 11 12];

>> y = [150 150 300 300 700
800 800 1000 1000 600 600
5007 ;

>> bar(x,y)

1 2 3 4 5 6 7 8 9 10 11 12
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D4 thi 2D trong Matlab

Ham vé cac db thi khac

b. Ham pie: v& db thi dang hinh quat
>> pie(x)

Ham pie s& vé& db thi dang hinh quat véi dién tich ti 18 vdi
phan tram.
Vi du: Cho xi nghiép c6 dién nang tiéu thu hang thiang dugc tinh
toan theo gid cao diém, thap diém, trung binh nhu sau

Dién ning ‘ Cao diém ‘ Thép diém ‘ Trung binh
Dién ning - kw | 15000 | 35000 | 75000
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D4 thi 2D trong Matlab

Vi du

>> x = [15000 35000 75000];

>> pie(x)
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D4 thi 2D trong Matlab

Veé cac mat

Budc diu tién 13 dua ra db thi lu6i cha ham hai bién z = f(x, y),
tuong tng véi ma trdn X va Y chira cic hang va cac cot lap di lap
lai, MATLAB cung cap ham meshgrid cho muc dich nay:

>> [X,Y] = meshgrid(x,y)
Tao ma trdn X ma hang cla né la ban sao cha vecto x, va ma
trdn Y c6 cdc cbt 1a ban sao cla vects y. Cap ma tran nay sau dé
dugc st dung dé uéc luong ham hai bién st dung d3c tinh toan
hoc v& mang clia MATLAB
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D4 thi 2D trong Matlab

Veé cac mat

Dé vé& bé mit ta st dung cic ham:
» mesh(X,Y,Z): ndi cic diém véi nhau trong mot |udi chir nhat.
» meshc(X,Y,Z): vé cic dudng contour bén duéi db thi.
> meshz(X,Y,Z): vé cac dudng thing ding vién quanh db thi.
» waterfall (X,Y,Z): vé mat véi hiéu (ng nhu thac ds.

Vi du: V& mat xac dinh bdi phuong trinh

z(x,y) = xe XY
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D4 thi 2D trong Matlab

x = -2:0.5:2;

y = -2:1:2;

[X,Y] = meshgrid(x,y);

Z = X.xexp(-X."2 - Y."2);
subplot(1,2,1);

mesh(X,Y,Z)

xlabel(’x’);

ylabel(’y’);

zlabel(’z’);

title(’Ve mat voi lenh mesh’;
subplot(1,2,2);

meshc(X,Y,Z)

xlabel(’x’);

ylabel(’y’);

zlabel(’z’);

title(’Ve mat voi lenh meshc’);

Ve mat voi lenh mesh Ve mat voi lenh meshc
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D4 thi 2D trong Matlab

x = -2:0.5:2;

y = -2:1:2;

[X,Y] = meshgrid(x,y);

Z = X.xexp(-X."2 - Y."2);
subplot(1,2,1); 04
meshz(X,Y,Z) M} ' /ﬁ\ 0z /\

xlabel(’x’);

Ve mat voi lenh meshz Ve mat voi lenh waterfall

ylabel(’y’);

zlabel(’z’); ” \\/
title(’Ve mat voi lenh meshz'
subplot(1,2,2); 0 . ’
waterfall(X,Y,Z) v

xlabel(’x’);
ylabel(’y’);
zlabel(’z’);
title(’Ve mat voi lenh waterfall’);
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D4 thi 2D trong Matlab

Vé cac mat dudc tdé béng tir mot ma tran bang ham surf, surfc

Vi du: V& mit xac dinh bdi phuong trinh

2(x,y) = xe 7V

x = -2:0.5:2;
= -2:1:2;
[X,Y] = meshgrid(x,y);
Z = X.xexp(-X."2 - Y."2);

<

surf (X,Y,Z);
colormap(’cool’);
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D4 thi 2D trong Matlab

Vi du

Ta c6 thé tao nhidu Iusi hon d& mit min hon.

x = -2:0.2:2;

y = -2:0.4:2;

[X,Y] = meshgrid(x,y);

Z = X.xexp(-X."2 - Y."2);

surf (X,Y,Z2);
colormap(’cool’);

-2 -2
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D4 thi 2D trong Matlab

> Lénh surfc(X,Y,Z): vé cic dudng contour bén dudi db thi

» Lénh surfl(X,Y,Z,s): vé mdt c6 béng sang. Dbi sb s xac
dinh hudng clia ngudn séng trén bé mit v&. s |3 mdt vecto
tly chon trong hé toa d6 decac hay trong toa dé ciu. Néu
khong khai bio gia tri m3c dinh cta s |3 45 theo chiéu kim
ddng hd tir vi tri ngudi quan st
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D4 thij 2D trong Matlab

x = -2:0.2:2;

y = -2:0.4:2;

[X,Y] = meshgrid(x,y);

Z = X.*xexp(-X."2 - Y."2);

subplot(1,2,1); Ve mat voi lenh surfc Ve mat voi lenh surf
surfc(X,Y,Z)

xlabel(’x’);

ylabel(’y’);

zlabel(’z’);

colormap(cool);

title(’Ve mat voi lenh surfc:
subplot(1,2,2);

surfl(X,Y,Z2)

xlabel(’x’);

ylabel(’y’);

zlabel(’z’);

title(’Ve mat voi lenh surfl’);

colormap (cool)
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Phép tinh véi bién
symbolic
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Phép tinh véi bién symbolic

Khai bao
» Khai béo bién > Khai bao bién phiic
>> syms a b c x >> syms x y real;
> z =x + i*
Hoac y
Hoic
>> a = sym(’a’)
>> b = sym(’°b’) >> x = sym(’x’,’real’);
>> ¢ = sym(’c’) >> y = sym(’y’,’real’);
>> x = sym(’x’) >> z = x + ixy
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Khai bao biéu thifc

» Khai b4o biéu thic:
f=2x+0>b

>> syms x b
> f =2xx + b
Hoic

>> f

sym(’2*x + b’)
> Luu y:

>>g

sym(’57%)
Khac
>>g=5

Phép tinh véi bién symbolic
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Tim bién hinh thirc

Phép tinh véi bién symbolic

» Lénh findsym(£): Tim bién hinh thdc trong biéu thic
» Lénh findsym(£,1): Tim Ménlﬁnhthﬁcrnécdhﬂ1ﬂonglﬁéu

thirc
» Vi du:
>> syms abntzxz

> f = x"n
>> g = sin(a*xt + b)

>> findsym(f)

>> syms abntzxz
>> f = x"n
>> g = sin(a*xt + b)

>> findsym(g,1)

ans = ans =
n,x t
>> findsym(g) >> findsym(f,1)
ans = ans =
a,b,t X
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Phép tinh véi bién symbolic

Hién thi bién hinh hoc dudi dang sb hoc

> t =0.1;
>> sym(t,’f’)
ans =

3602879701896397/36028797018963968
>> sym(t,’r’)

ans =

1/10

>> sym(t,’e’)

ans =

eps/40 + 1/10

>> sym(t,’d’)

ans =
0.10000000000000000555111512312578
>> digits(7)

>> sym(t,’d’)

ans =

0.1
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Phép tinh véi bién symbolic

Cac phép toan cad ban

Stt Lénh trong Y nghia Két qua
MATLAB
1 x = sym(’x’,’real’) Tao bién x I3
Tao bién sb thuc
2 || x = sym(’x’,’positive’) Tao bién x 13
sb thuc duong
3 syms X y; Dinh nghia 2 bién
X, y
4 syms Liét ké cac bién 'x? Oy
ma chuong trinh
quan ly
5 A=x+1 Tao hai bién
B=y2-1 symbolic mdi
AvaB
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Cac phép toan cad ban

Phép tinh véi bién symbolic

Stt || Lénh trong Y nghia Két qua
MATLAB

6 A+B Cong 2 bién y°2 + x
AvaB

7 A-B Trir 2 bién - Y2 4 x + 2
AvaB

8 A*B Nhan 2 bién || (y72 - D)*(x + 1)
AvaB

9 A/B Bién A chia || (x + 1)/(y~2 - 1)
bién B

10 A"B AllythtaB || (x + 1)~ (y~2 - 1)
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Cac phép tinh dao ham va tich phan

Phép tinh véi bién symbolic

Stt Lénh trong Y nghia Két qua
MATLAB
11 diff (B) Tinh dao ham 2%y
biéu thic B
12 diff(B,2) Tinh dao ham 2
biéu thic B bac 2
13 diff (A*B,y) Tinh dao ham 2%y (x + 1)
biéu thiic A*B
b theo bién y
14 || diff(A*B,y,2) || Tinh dao ham béic 2 2%x + 2

biéu thic A%B
b theo bién y
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Cac phép tinh dao ham

va tich phan

Phép tinh véi bién symbolic

Stt || Lénh trong Y nghia Két qua
MATLAB
15 int (A) Tinh tich phan (xx(x + 2))/2
biéu thic A
16 || int(A,0,5) || Tinh tich phan 35/2
biéu thic A
tir 0 dén 5
17 || int (A*B,x) || Tinh tich phan || ((y~2 - D*(x + 1)72)/2
bi€u thdc A*B
theo bién x
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Phép tinh véi bién symbolic

Dao ham

» Lénh:
diff (Y)
V6i Y 13 ham sb hodc bién hinh thirc can 14y dao ham.

» Vi du:
>> syms X; >> ¢ = sym(’°5’);
>> f = sin(5*x);
>> diff (f) >> diff(c)
ans = ans =
5*xcos (5%x) 0
>> g = exp(x)*cos(x) >> diff(5)
>> diff(g) ans =
ans = (1
exp (x) *cos (x) .
~ exp(x)*sin(x) Vi 5 khéng phai bién hinh thdc.
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Phép tinh véi bién symbolic

Dao ham cép 2

» Lénh:
diff(Y,2)
Hoic
diff (diff(Y))
V6i Y 13 ham sb hodc bién hinh thirc can 14y dao ham.
> Vi du:
>> syms X >> syms X
>> g = exp(x)*cos(x) >> g = exp(x)*cos(x)
g = g =
exp (x) *cos (x) exp (x)*cos(x)
>> diff(g,2) >> diff (diff(g))
ans = ans =
-2*exp (x)*sin(x) -2*xexp (x)*sin(x)
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Phép tinh véi bién symbolic

Dao ham da bién

Goi £ = f(x,y) thi

» Dao ham theo x » Dao ham theo y
diff (f,x) diff(f,y)

» Dao ham cép 2 theo x » Dao ham cép 2 theo y
diff (f,x,2) diff (f,y,2)

» N&u x 13 bién m3c dinh cha £ thi
diff(f,2)
Tuong duong véi

diff (f,x,2)
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Phép tinh véi bién symbolic

Vi du

>> findsym(f,1)

>> syms s t ans =
>> f = sin(s*t); t

>> diff(f,t,2)
>> diff(f,t) ans =
ans = -s~2*xsin(s*t)

s*cos (s*t)
>> diff (£f,2)

>> diff(f,s) ans =
ans = -s~2*sin(s*t)
t*cos(s*t) Téthéykétquétﬂlénhfindsym

t 13 bién m3c dinh nén
diff(f,t,2) = diff(£f,2)
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Phép tinh véi bién symbolic

Dao ham vé@i ma tran

>> syms a x

>> A = [cos(a*x) sin(a*x); -sin(a*x) cos(a*xx) ]

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

>> diff (A)

ans =
[ —a*sin(a*x), a*cos(a*x)]
[ —a*cos(a*x), —a*sin(ax*x)]
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Tich Phan

» Lénh tim nguyén ham cla ham £ = f(x)
int (f,x)

Hoic
int (£f)

» Lénh tinh tich phan cia ham f tir a dén b
int (f,x,a,b)

Hoic
int(f,a,b)

Phép tinh véi bién symbolic
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Phép tinh véi bién symbolic

Vi du

>> syms nabt
yms x >> g = cos(a*t + b)

>> int(g)

ans =

sin(b + a*t)/a
>> h = sin(2*x);

>> f = x"n;

>> int (f,x)

ans =
>> int(h,0,pi/2
piecewise([n == -1, log(x)], anslz ( pi/2)
[n"=-1, x“(n + 1)/(n + DI 1
. >> u = exp(-x~2);
>> I?t(f) >> int(u,0,inf)
ane = (I 1 log(x)], 2BS =
piecewise([n == -1, log(x)1, ..
1/2)/2
= -1, x~(m + /@ + ]y P2/
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Phép tinh véi bién symbolic

Gi6i han

> limy—0 f(x)

limit (£) > lim, .- f(x)
> limy_,, F(x) limit(f,x,a,’left’)
limit(£,x,a) > limy o £(x)
Hodc limit(f,x,a,’right’)
limit(f,x)
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Phép tinh véi bién symbolic

Vi du

>> syms h n x

>> 1imit( ( cos(x+h)-cos(x) )/h, h, 0 )
ans =

-sin(x)

>> 1limit( (1+x/n)~"n, n, inf )

ans =

exp (x)

>> 1limit( x/abs(x), x, 0, ’left’ )
ans =

-1

>> limit( x/abs(x), x, 0, ’right’ )
ans =

1

>> 1limit( x/abs(x), x, 0 )

ans =

NaN
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Phép tinh véi bién symbolic

Téng chudi

Tinh:
1 1

32
52:1+X+x +...

Si=1+5+5+.

>> syms x k

>> 81 = symsum(1/k~2, 1, inf )
S1 =
pi~2/6

>> 82 = symsum(x~k, k, O, inf)
S2 =
piecewise([1 <= x, Inf], [abs(x) < 1, -1/(x - DI
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Cac phép tinh toan thu gon

Phép tinh véi bién symbolic

Stt Lénh trong Y nghia Két qua
MATLAB
1 collect ((x+1)"2 Gom cac liy y~2 + (2%x)*y
+ (x+y)"2, y) thira cing bac + (x + 1)"2
theo bién y + x72
2 || expand((x+y+1)~2) Khai trién X"2 + 2xxxy
céc bidu thic + 2%x + y©2
+ 2%y + 1
3 factor(x~3-y~3) Phén tich thanh || (x - y)*(x~2 +
thira sb X*y + y~2)
4 simplify ((x~3 Thu gon X+ y2/(x +y)
-y~3)/(x~2-y~2)) biéu thiic
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Phép tinh véi bién symbolic

collect

» collect(f) - f = f(x)
» collect(f,y) - f =f(x,y,...)

> Don gidn ham f bing cic nhém céc bién x c6 cling s6 mii.

» Trudng hop f ¢ nhiéu bién collect (f,y) sé& chi dinh gom
nhém theo bién y

» collect(f) gom nhém theo bién mic dinh dugc chi ra trong
findsym(f).
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Phép tinh véi bién symbolic

Vi du

>> syms X t

>> f = x73 - 6xx72 + 11*x - 6;
>> g = (x - D*x(x - 2)*(x - 3);
>>h = -6+ (11 + (-6 + xX)*x )*x;

>> pretty(f)
3 2
X - 6x +11 x -6

>> pretty(g)
(x-1) (x - 2) (x-3)

>> pretty(h)
x (x (x-6) +11) - 6
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Phép tinh véi bién symbolic

Vi du

>> collect(f)

ans = >> f = (1 + x)*t + x*t;
X"3 - 6*%x"2 + 11%x - 6 >> collect(f)

>> collect(g) ans =

ans = (2%t)*x + t

X3 - 6*%x72 + 11*%x - 6 >> collect(f,t)

>> collect (h) ans =

ans = (2%x + 1)*t

Xx~3 - 6*xx”2 + 11*x - 6
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Phép tinh véi bién symbolic

expand

> expand (f) - Khai trién bidu thdc £
» Vi du:

>> syms x y ab

> f = a*(x+y);

>> expand(f)

ans =

axx + axy

>> g = (x-1)*(x-2)*(x-3) ;
>> expand(g)

ans =

Xx"3 - 6*%xx72 + 11%xx - 6

>> h = exp(at+b);

>> expand (h)

ans =

exp(a)*exp(b)

>> k = cos(3%*x);

>> expand (k)

ans =

4xcos(x)~3 - 3*cos(x)
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Phép tinh véi bién symbolic

factor

» factor(f) - phan tinh thanh thira sb
> Vi du:

>> syms x
> f = x73 - 6xx72 + 11*x - 6;
>> g =x"3 - 6*x72 + 11*x - b;

> h = x"6 + 1;

>> factor (f)

ans =

(x - *(x - D*x(x - 2)
>> factor(g)

ans =

x"3 - 6*%x72 + 11xx - 5

>> factor(h)
ans =
(x"2 + D)*(x"4 - x°2 + 1)
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Phép tinh véi bién symbolic

simplify

» simplify(£)- don gidn biéu thic f.
» Vi du:

>> syms X

>> f = xx(xx(x - 6) + 11)-6;
>> simplify(f)

ans =

(x - D*(x - 2)*x(x - 3)

> g=(1-x2)/1 - x);

>> simplify(g)

>> syms x y positive

>> simplify(log(x*y))

ans =

log(x*y)

>> h = cos(x)"2 + sin(x)"2;
>> simplify(h)

ans =

ans = 1

x + 1
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Phép tinh véi bién symbolic

simple

» simple(£)- rdt gon bidu thiic f, két hop cac phép todn clia
simplify, collect, factor.
» Vi du:

>> syms a

>> f = (1/a"3 + 6/a"2
+ 12/a + 8)~(1/3);

>> simplify(£)

>> syms x y positive
>> h = log(x*y);
>> simplify(h)

ans =
ans =
log (x*y)
((2*& + 1)A3/aA3)A(1/3) >>gsimgle(f)
>> simple(f) ans =
ans =
log (x*y)
((2%a + 1)~3/a~3)~(1/3) gy
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Phép tinh véi bién symbolic

» poly2sym(a,x)- tao mot da thic theo bién x véi cic hé sb
dugc lay 1an lugt tir mang a
» Vi du:

>> syms X

>>a = [14 -7 -10];

>> p = poly2sym(a,x)

p =

x"3 + 4%x72 - 7xx - 10
> s = sym2poly(p)— trich cac hé sb cta da thic p chita vao
ang s
i du:

< 3

>

>> syms X

>> p = 4xx~3 - 2%x72 + b*x -16;
>> s = sym2poly(p)
s =

4 -2 5 -16
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L'J'ng dung Matlab
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Ung dung MATLAB

Tinh toan trong dai s6 tuyén tinh

» Khai bdo ma tran

>> syms abcdt Cc =

[t, 1, 0]
>> A = [ab; c d] [1, t, 1]
A= [0, 1, t]
[ a, b] >> D = round(rand(3,3))
[ c, d] D =

1 1 0

>> B = [cos(t) sin(t); 1 1 1
-sin(t) cos(t)] 0 0 1
B = >> D = sym(D)
[ cos(t), sin(t)] D =
[ -sin(t), cos(t)] [1, 1, 0]

[1, 1, 1]

[ 0, O, 1]
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Ung dung MATLAB

Tinh toan trong dai s6 tuyén tinh

Céac phép todn véi hai ma trdn A va B

v

Phép cong: A + B

Phép tri: A - B

Phép nhan: AxB, A\B (A*inv(B)), A\B (inv(A)*B)
Ly thira: A™n

v

v

v

v

Phép chuyén vi: A.°
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Ung dung MATLAB

Tinh toan trong dai s6 tuyén tinh

Cac ham x(r ly ma tran:

>

>

inv(A) : Tim ma trdn nghich ddo clia ma trdn A
det (A) : Tinh dinh thic cha ma tran A

rank(A) :
diag(4) :
tril(4) :
triu(d) :

Tim hang clia ma trdn A
Trich dudng chéo clia ma tran A
Tao ma tran tam gidc dudi tlr ma tran A

Tao ma tran tam gidc trén tr ma tran A
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Ung dung MATLAB

Vi du

\4
\4
(e]

]

floor (10*rand(4))

© ©O© = ©
© N ©
M O 00 O

>> D =

|
[0}
<
B
~
[g]
~

e N e W N )
© ©O© - ©

-

RS
o © N ©
Ioe
| S—
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Vi du

>> A = inv(D)

A =

[ -5/576, -5/64, -7/144, 17/96]
[ 1/128, 9/128, -5/32, 9/64]
[ 67/576, 3/64, 17/144, -23/96]

[ -125/1152, 3/128, 17/288, 3/64]
>> inv(A)*A

0, 0]
, 0, 0]
1, 0]
0, 1]

Ung dung MATLAB
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Ung dung MATLAB

Vi du

>> b = ones(1,4)
b =
1 1 1 1
>> x = b/A
x =
[ 28, 17, 31, 23]
>> x*kA
ans =
[1, 1, 1, 1]
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Ung dung MATLAB

Vi du

>> A3

ans =

[ 359105/254803968, 2899/1048576, 266299/63700992,
-370301/42467328]

[ -465101/56623104, 54425/18874368, 32257/14155776,
55307/28311552]

[ -148135/254803968, -123815/28311552, -208061/63700992,
368459/42467328]

[ 2256281/509607936, 35993/56623104, -335357/127401984,
-43687/28311552]

CuuDuongThanCong.com https://iEsore HAN EABBRATORY 137/147


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ung dung MATLAB

Giai phuong trinh dai sb

» solve(f)- Gidi phuong trinh f(x) =0
> Vi du:

>> syms a b c x
>> f = axx™2 + bxx + c;
>> solve(f)

ans =
-(b + (b~2 - 4xaxc)~(1/2))/(2%a)
-(b - (b~2 - 4xaxc)~(1/2))/(2%a)
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Ung dung MATLAB

Giai phuong trinh dai sb

» solve(f) - Gidi phuong trinh theo bién mic dinh dugc chi ra
trong ham findsym(f,1), & vi du trén
>> findsym(f,1)
ans =
p'e

» solve(f,a) - Gidi phuong trinh theo bién chi dinh 13 a
(tuong tu cho b, c).

> Vi du:

>> syms a b ¢ x

>> f = a*x"2 + bxx + c;
>> solve(f,b)

ans =

-(a*xx~2 + ¢c)/x
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Giai phuong trinh dai sb

» solve(Pf(x) = g(x)’) - Gidi phuong trinh f(x = g(x)).

Luu y phai dit trong diu nhiy.
> Vi du:

>> syms X
>> s = solve(’cos(2*x) + sin(x) = 1?)

Ung dung MATLAB

S =
0
pi/6
(5%pi) /6
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Giai phuong trinh dai sb

» solve(’f(x)’, ’g(x)’, h(x), ...)- Gidi h& nhiéu
phuong trinh.

> Vi du: Gidi hé:

>> syms x y alpha
>> [x, y] = solve(’x"2%y~2 = 0’,’x - y/2 = alpha’)
x =
alpha
0

y:
0
—-2*alpha
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Ung dung MATLAB

Gidi hé
22 =22
u—+v =
a2 —2%xa =3

>> syms a u v
>> S = solve(’u~2 + v°2 =

a2’ ,u + v = 17, >> S.a
’a”2 - 2%a = 3’) anj B
S = 1
a: [4x1 sym] 3
u: [4x1 sym] 3
v: [4x1 sym]
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Ung dung MATLAB

Giai phuang trinh dao ham riéng

» dsolve- Ham gidi phuong trinh - hé phuong trinh dao ham
riéng.
» Vi du 1: Gidi
dy

Z =1+y2y(0)=1

>> y = dsolve(’Dy = 1 + y~2’, ’y(0) = 1’)

y =
tan(pi/4 + t)
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Ung dung MATLAB

Giai phuang trinh dao ham riéng

» Vi du 2: Gidi
Y~ cos(2) v v(0) = 1, Ly(0) = 0
dx2 = Cos{2x) — Yy, y\VU) = 7de =

>> y = dsolve(’D2y = cos(2*x) - y’,’y(0) = 1,
’Dy(0) = 0’,’x’);

>> simplify(y)
ans =
1 - (8x(cos(x)/2 - 1/2)°2)/3
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Ung dung MATLAB

Giai phuang trinh dao ham riéng

> Vi du 3: Giai

>> dsolve(’D3u = u’,’u(0) = 1’, ’Du(0) = -1°,
’D2u(0) = pi’,’X’)

ans =

(pi*xexp(x))/3 - exp(-x/2)*cos((3~(1/2)*x)/2)*(pi/3 -
(37 (1/2) *xexp(-x/2) *sin((3~(1/2)*x) /2)*(pi + 1))/3
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Ung dung MATLAB

Giai phuang trinh dao ham riéng

> Vi du 4: Giai
9 = 3f(t) +4g(t), f(0) = 0

% = —ar(t) + 3g(1),8(0) = 1

>> [f,g] = dsolve(’Df = 3*f + 4xg’,’Dg = -4*f + 3*g’,
£(0) =07, ’g(0) = 1)

f =
sin(4*t)*exp(3x*t)

g:
cos (4*t)*exp (3*t)
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Ung dung MATLAB
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