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a Matlab

Khi chay chwong trinh Matlab, giao dién dau tién xuat hién
v&i cac thanh phan co ban :

' ] |
: ' |
: i windows :
! | ;

& MATLAB
_File Edit Debug Deskiop Window | Help

D&|mBdo | BT Q|2
Shortcuts (2] How to Adb 2] What's New
Current Directory -|D:ym ... 8 X

Command Wind ow

Bc e B - To get s=carcted, =elect MATLAB Help or Pemos= Xrom th
All Files - Il'la'type >

bucky.m M-file .'EJ

caution. mdl Model

collatzall. asv Eddor Autc &
< | »
Command Histony V=X
&-%-- 2/23/04 3:59 PM --i&}
eore on
p~format long =
S

~ed d:/mymfiles/sea te 1

—Cclear

—workspac . -
4 » «| | L

Thay doi kich thuac cira sb bang Thure hién cac phép tinh toan, goi ham dwic
cach kéo chudt it Mialab hay nquoi str dung
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a. Ctra s6 lénh — command windows

Clra soO lénh cua Matlab cho phép ngudi st dung thuc
hién cac phép tinh toan, goi cac lénh, ham hoac goi cac
chwong trinh.

Trong qua trinh s&* dung Matlab, ta c6 thé s&¢r dung mot
s6 ham tro giup sau

help: giup d&, cho phép nguwdi dung tra cliru bat clr théng tin
nao lién quan dén Matalb.

demo: cac file, cac chwong trinh da dwoc Matlab tao san,
dwoc tap hop theo cac chuyén

de .

edit: M& chuwong trinh soan thao ham, chwong trinh.

ver: Xem théng tin vé& phién ban cha Matlab va cac thanh
phan clta no .

exit: Thoat ra khoi chwong trinh.
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L MATLAB 7.3.0 (R2006h) [ [ P
File Edit Debug Desdtop Window Help

M 4Bl o o W Bl % Curent Diredory:  CAProgram Files\MATLABE 2006k work ]

shorfouts [#] Howto Add [#] What's Mew

| Curent Directory - CAProgram Files\MATLAB... # X | |Sommanc MVINGEM e ————
Bk ©-

All Files « File Type Sin To get started, =select MATLABR Help or Demos from the Help
E
L >
Currenl Directary imupuce!
Command History A X
LmT=13f

a-5—— 12/7/06 4:27 PH ——%

. befunetion(x)=x
cowd_S1{10,10e-3, 100e-§)

~ ~tongtro {10, 10, 10}

Lok 12712706 11:14 PM ——%

; == 1271206 11:183 PM ——% =

i ?"zyma a -

4 ] . a4 ] b
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b. Ctra s6 khong gian lam viéc — work space

Ctra sO khong gian lam viéc liét ké tat ca cac bién hién
dang st dung trong trwong trinh

Mudn xo4 tat ca cac bién, ching ta dung Iénh >> clear all

c. Ctra s6 thw muc hién tai — current directory:

Hién thi thw muc hién tai ma chwong trinh Matlab dang
dan den. Thu muc ma&c dinh E
C:\Programs\MATLAB\R2006\work

Chwong trinh cho phép thiét lap dwéng dan dén thuw muc
bat ky trén may tinh.

d. Ctra sé lich str Iénh — command history:

Ghi nh¢ cac Iénh da thwe hién trén clra so Iénh, co thé
copy va dan lai cac ménh Iénh da thyc thi dwec lwu lai vao
ngwoc lai ctra sd 1énh.
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N
Céac phép todn co ban ctia Matlab duwoc thuc hién truc tiép
trén clra s6 1énh command windows.

Céac phép toan co ban goém : céc phép toan sd hoc, céc
phép toan lwgng giac, cac phep toan lam tron, cac phép toan
so sénh, cac phép vé sé phire.

2.1 Cac phép toan sé hoc

Pé tinh todn voi cac phép tinh s6 hoc don gian, tai ngay
dau nhac >> clia ctra s6 1énh Command Windows, ching ta
gd vao tryc tiép :
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Stt | Tén Y nghia Vi du Két qua
ham

1 |+ Cong 2+5 7
2 |- Tro 1000-25 975
3 | * Nhan 10*10 100
4 |/ Chia 100/5 20
5 |~ Ly thira (a®) 1073 1000
6 |sqrt(x) Can bac 2 sqrt(144) 12
7 | exp(x) Ham mu (e* ) exp(1) 2.7183
8 |log(x) Logarit ty nhién (In (x) ) | log(exp(1)) 1
9 |loglO(x) | Logarit thap phan (lg,,(x) | logl0(100) 2
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2.2 Cac pheép toan lworng giac :

Khi sty dung cac phep toan lwong giac, chung ta chu y la
matlab hiéu cac déi sd cla cac ham lwong giac la
radian.Ciing nhw két qua tra vé ciia cac ham lwong giac
ngwoc cung la radian.

Stt | Tén ham | Y nghia Vi du Két qua
I |sin Sin sin(30*p1/180) 0.5000
2 |cos Cos cos(0.5) 0.8776
3 |tan Tang tan(10*p1/180) 0.1763
4 |cot Cotang cot(45*p1/180) 1
5 |asin arcsin asin(0.5)*180/p1 30
6 |acos Arccos acos(0.86)*180/p1 30
7 |atan Arctang atan(1)*180/p1 45
8 |acot arccotang acot(1)*180/pi 45
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2.3 Cac phép toan lam tron va lay phan dw :

Stt | Tén him Y nghia Vi du Ket

qua
| |fix lam tron céc thanh phan thip phan vé 0 | fix(1.5680) 1
7 | floor lam tron vé so nguyen gﬁn nhat nho hon ﬂggr( 1.5680) ]
3 |cel am tron vé so nguyen gﬁn nhat [én hon ceil(1.5680) 7
4 |round Lam tron vé so nguyen gﬁn nhat round(1.5680) 7
5 [Mod(x,y) | Tinh phﬁn du phep chia, lﬁy theoy mod(13,5) 3
6 |Rem(x,y) | Tinh phan du phép chia, ldy theo x rem(13,2) |
7 |Sign(x) |Lay diu cia x sign(-2) -1

ongThanCong.com
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2.4 Cac phép toan so sanh:

Cac phép toan so sanh sé so sanh gia tri cua gia tri bén phai
va bén trai cua ham so sanh, tuy theo tirng tredng hop cu
thé ma gia tri trd vé co thé 1a 1 hay 0

Tén Y nghia Vi du Két qua
Stt | ham
1 So sanh 16n hon 1>2 0
2 |< So sanh nhé hon 1<2 1
3 |== So sanh bing == 0
4 |~= So sanh khong bang [~=2 1
5 |>= So sanh 16n hon hay bang | 1>= 0
6 |<= So sanh nhé hon hay bang | 1<= 1
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2.5 Cac phép toan logic
Cac phép toan so sanh sé so sanh gia tri cua gia tri bén phai
va bén trai cia ham so sanh, tuy theo tirng trwed'ng hop cu thé

ma gia tri trd vé co thé 1a 1 hay 0

Stt | Tén Y nghia Vi du Két qua
ham
1 & Phep giao (1>3)&(2>4) 0
2 and | Phep giao and(1>3,2>4) 0
3 | Phep hop (1=3)[(2>1) 1
-+ or Phep hop or(1>3,2>1) 1
5 ~ Phep phu dinh ~(1>2) 1
6 not | Phep phu dinh not(1>2) 1
7 xor | Phep Xor xor(1<3,2<5) 0
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2.7 Phép toan gan _‘
Toan tr gan dwoc s dung trong Matlab dung dé thay
thé cho gia tri hodc mét biéu thirc tinh toan.

Vi du: can tinh biéu thirc
51476
~ In(1076)e"

Khi do, ching ta sé& thay gia tri tr s6 bang bién B, gia tri
mau s6 bang bién C, va gia tri A can tinh bang B/C.
Cu phap cua toan t&r gan :

Tén bién = gia tri hay biéu thirc tinh toan

Tén bién : Toi da 31 ky tw, c6 phan biét chi* hoa va chi
thwong, co thé sir dung cac chir sé trong tén bién nhwng ki tw
dau tién cha tén bién phai la chir.

Thwc hién phép gan giai quyét vi du trén nhw sau
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Thwe hién phép gan gidi quyét vi du trén nhw sau

B=51"6+76"7
C=log(107)"exp(15)
Vi du: A=B/C

* Phép gan: x + 2 = 20 la sai vi bén trai toan t&r gan
khéng phai la 1 tén bién.

« Phép gan: x = 5 + y chi dung néu gia tri cia bién y da
dwoc xac dinh tir tridc, néu khong Matlab sé bao sai.

-}}x:S;

>> X=X+ 3
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E b=3/26;
>> format long; b
b=
0.11538461538462
>> format short e; b
b=
1.1538e-001
>> format bank; b
b=
0.12
>> format short eng; b
b=
115.3846¢e-003
>> format hex; b
b=
3fbd89d89d89d89%e

ongThanCong.com

format (dinh dang)

>> format +; b
b =
+
>> format rat; b
b =
3/26
>> format short; b
b =
0.1154
>> format long eng; b
b =
115.384615384615e-003
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e Clc

* Clear:
a workspace

e clear varl var?

ng
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» exist(‘name’)
name
chuwa
* quIt nh Matlab

e Who
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e whos: tké ¢ N n nhva ch C

a ng trong bo nho va ro n o a

ng u
B U m Yy I  ng nhngan khong
choMatlab nthi ¢ t ra aso nh.
... Uba mlien c¢,khi ng nh |
N ng ng, uba m | ng

nh ochoMatlab t n p c ng
p theo.
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n tram

U nhau.

nh

ng
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3. St dung file .M va lap trinh

O chuwong hai ching ta da st dung clra s
lénh dé thwc hién cac phép tinh toan bang
cach tinh toan tryc tiép trén ctra so6 lénh,
nhwng dé gidi quyét cac van dé phurc tap thi
ta phai str dung cac file dwoc 1ap trinh. Cac
file dworc lap trinh cua Matlab dworc goi la
cac M - file ( cac file nay cé dudi la : .m), do
do trong toan bo giao trinh cac file dwoc lap
trinh sé goi la M-file.
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3.1 Cach tao M-file

C6 2 cach dé kh&i dong mot chwong trinh
bien soan M-file:

Céch 1 : ttr ctra sb6 Iénh (command windows),
go edit.

Cach 2 : Vao menu file, chon New .

Khi d6, chwong trinh sé& hién thi mét ctra sb
trang dé chung ta soan thao
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)] Editor - Untitled4

Fil= Edit Text Cell Toolks Debug Deskbop “Window Help
DEH| X 2@ v cu (& | M F | 8 | B @ E IE #8 | secx:

T

Sau khi soan thao xong M-file, ching ta
nhan : Ctrl + S hoic File/Save dé Ilwu file
chwong trinh. Khi dat tén file chwong trinh
phai dung theo quy dinh clda Matlab. Cu thé,
tén file phai dwoc bat dau bang chi, sau dé
c6d thé sir dung sd, va dwoc dung dau ganh
ngang duwéi dé phan biét, vi du tén file

baitap 21.m
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Pé chay chwong trinh, c6 thé st dung mét trong
2 cach sau :

Cach 1 : Trong mbéi trwdng soan thao M-file,
chung ta vao menu debug/ Run

hodc nhan phim tat F5.

Cach 2 : Trong clra sO lénh command
window, chung ta nhap vao dung tén

M-file da dwoc lwu, sau 6 nhan Enter .
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Néu chwong trinh dwoc lap trinh diang, sau
khi chay chwong trinh, nguwdi sw ,
dung chuyén ra cwra so6 Iénh dé xem ket qua.

Con nguoc lai, chwong trinh sé bao [0
Matlab phat ra 1 tieng bip bao hiéu,
dong thdi chwong trinh sé tv chuyén sang
ctra sO lénh, thong bao cho ngwdi lap
trinh vi tri bi 106i .
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3.2 Cac ham nhap va ham xuéat dir liéu ra man hinh
a. ham nhap dir lieu
Cu phap :

X = input ( 'prompt’ )

Trong do :

input : Tlr khoa cua ham nhap di liéu

x : tén bién dwoc gan gia tri nhap vao.

promp : dong text ma ngudi sir dung danh vao.

Dién dat : bién x sé c6 gia tri bang gia tri ma ngudi st dung nhép vao
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b. ham xuét di¥ liéu ra man hinh
Cu phap :

disp(x)
disp( ‘text’ )

Trong do :

disp : Tir khoa clia ham xuéat di liéu

X : tén bién hoac céac gia tri s6 can xuat ra man hinh
text : dong text ma ngudi st dung can xuat ra man hinh

Ghi chu : Cu phap : clear hoac clear all sé x6a toan
bo cac bién dang dwoc str dung trong matlab, giup
chwong trinh chay dung.

https://fb.com/tailieudientucntt
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Vi du:

Y%echuong trinh tinh dthcn
disp('tinh dien tich hinh chu nhat');
a=input('nhap a=");

b=input('nhap b=");

S=a*b

disp('dien tich hinh chu nhat:");
disp(S)

Yochuong 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 =");
c=input('nhap he so c =");
delta = b"2-4"a™c;
disp('cac nghiem so : ");
x1=(-b+sqgrt(delta))/(2*a)
x2=(-b-sqgrt(delta))/(2*a)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.3 Cac ham con.

a. Ham diéu kién: if- elseif - else — end
ham if — end (if- else — end)
Cu phap :
if expression
statements
end
Trong do :

if, end : Tir khoa cua ham

expression : Diéu kién — biéu thirc logic

statements : Lénh hodc nhém lénh can thuwce thi

Dién dat :

Néu thoa diéu kién - biéu thirc logic thi sé thuwe hién lénh.
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a=input('nhap a =");

b=input('nhap b =");

if a<b

disp('a nho hon b");

end

If a==

disp('a bang b');

end

if a>b

disp('a lon hon b");
end
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Viét chwong trinh giai phwong trinh bac nhatax+b =0

ax+b=0—-ax=-b

% Giai phuong trinh bac nhat
a=input('nhap a='"); START
b=input('nhap b=");
if a~= ' b # 0:

if a~=0 / = / ptvn

=-bfa; b = 0: ptvsn
fprintf('nghiem so x=%9.5g\n" x):

else

If b~=0
disp('ptvn’)
else
disp('ptvsn’)
end

end

a#0— x=-b/a

a=0—-0x=-b
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%chuong trinh giai phuong trinh bac hai
disp('giai phuong trinh bac hai')
a=input('nhap a=");
b=input('nhap b=");
c=input('nhap c=');
delta=b"*2-4*a*c;
d=delta;
if d<O
disp('ptvn’)
else
if d==
=-b/(2*a);
fprintf('nghiem so x=%9.5g\n’,x);
else
x1=(-b-sqgrt(d))/(2*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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Dang day du
if- elseif - else — end
Cu phap :

if expression1
statementsi
elseif expression2
statements2
else
statements3
end

if, elseif, else, end : T khoa ctia ham

expression1, 2, 3 : Diéu kién — biéu thirc logic 1, 2, 3

statements 1, 2, 3 : Lénh hoac nhom Iénh thuc thi 1, 2, 3

Dién dat :

Néu thoa diéu kién hoac biéu thirc logic 1 thi sé thue hién Iénh 1.
Néu khong thdéa diéu kién 1, va théa diéu kién 2 thi sé thwc hién 1énh 2.
Néu khong théa diéu kién 1 va diéu kién 2 thi sé thwe hién lénh 3.

Cha vy : céc ﬂléu kién 1, 2 khéng dwoc triing lap nhau .

longThanCong.co https://fb.com/tailieudientucntt


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

4 J

Vi du: Bai toan phan loai hoc sinh:
diem 9-10 xép loai gii, diem 7-8
Xép loai kha, diem 5-6 xép loai trung
binh; diém 1,2,3,4 xép loai yéu; néu

diem vao khong phdi so nguyén
nam gitbka 1 va 10 thi théng bao

diém khong hop 6.

diem = input('nhap diem =)
if (diem == 9)|(diem == 10)
disp ('loai gioi )

elseif (diem == 7)|(diem == 8)
disp ('loai kha )

elseif (diem == 5)|(diem == 6)
disp ('loai trung binh °)

elseif (diem>=1)&(diem<=4)
disp ('loai yéu ')

else

disp ('diem vao khong hop le ')
end
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Qui tac x Iy wu tién:
Trong mét biéu thirc Matlab vira c6 toan tlr s6 hoc, vira co ton i quan hé va
toan tir logic, thi thir tw xr Iy trong Matlab nhu sau:

1. Céc cap dau ngoac, duoc tinh tir cap trong cling nhat.

2. C4c toan tlr s6 hoc va toan tlr NOT (~) duoc tinh tir tréi qua phat.
3. Cac toan tir quan hé dugc tinh tlr tréi qua phai.

4. Toan tir AND

5. Toan t& OR
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Vi du cho vong lap for

e
§3=0+1+2+3+”}n

cle

Clear
disp('tinh tong’),

n=input('nhap so hang can tinh tong n=');
s=0; % gia tri ban dau cuatong s

for 1I=1:n
=5+
end

fprintf{'tong s0 5=%2.5g\n"s);
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d. Ham vong lap while

Buoc s dung khi s6 Ian 1ap khong dugc biét trude. Qua trinh I8p sé cham dirt
khi mét diéu kién xac dinh nao d6 dwoc thda. Cau tric cla vong lap while nhu sau:

Cu phap :

while expression

statements
end

Trong do :

expression : Diéu kién clia vong lap

statements : Lénh hodc nhém lénh thie thi cua vong lap.

Dién dat :

Néu thoa diéu kién thi sé thuc hién 1énh clia vong 1&p.

Ham while dwoc str dung khi chuwra biét s6 lan lap, trong khi ham for duoc
str dung khi da biét rd so lan lap.
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Vd: tinh n!
n'=12345......n
GT=11.2345......n

clc
clear
disp('tinh giai thua');
n=input('nhap so hang can tinh giai thua n=');
GT=1;
1=1;
while i<=n
GT=GTH";
i=i+1;
end
fprintf('tong so s=%2.5g\n",GT);

https://fb.com/tailieudientucntt
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e. Ham vong lap switch-case

Cau trlic switch-case cho phép chwong trinh ¢6 nhiéu lwa chon va thuc hién chi

médt trong nhi*ng nhanh nay, tly thudc vao gia tri cua biéu thirc dau vao. Cau triic
switch-case co dang nhu sau:

Cuphap:

switch biéu thirc dau vao (vé hudng hodc chubi ki tu)

case gia tri 1

nhom Iénh 1
case gia tri 2

nhom lénh 2
case giatrin

nhém lénh n
otherwise

nhom [énh n+1
end
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Vi du: tré lai bai toan phan loai hoc sinh, chwong trinh dugrc viét voi cau tric
switch-case nhuw 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 giol');

otherwise

disp('khong hop le');

end

ongThanCong.com https://fb.com/tailieudientucntt


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

3.4 Ham trong Matlab (function)

» Ham trong Matlab 12 mét file.m c6 thé nhan tham s6
va tra vé cac gia tri.

a Tén ham phai tring véi tén file.m, Goi Iénh bang cach
0 tén ham (tén file.m)

s Cu phap:

function tri_tra_ve = ten_ham(tham_so)

n Vidu: % thc.m
function s = the(x)
s = sum(X(:))/length(x(:));
s Goilénh: >>t=tbc([23456]) % ¢sébang 4
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m Script: % UBC.m
function [m,n] = UBC(a,b)
m = gcd(a,b);

n = lcm(a,b);

s Goi ham:

>> [uoc, boi] = UBC(45,234)
>>10¢C

ans =9

>> bo1

ans=1170
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= Ham phu
s (khac tén ham chinh) chi nham hd trg tinh toan
cho ham chinh trong script ham
= Him phy nim sau ham chinh
n Vidu: % chinh.m
function ¢ = chinh(A)
c=phu(A) -1

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

s Goi ham:
>> chinh([23 2 34])
ans = 1
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n trong Matlab

Ma trgn la mot mang
hinh chir nhat cac con so
Ma tran gom céc dong
(row) va cac cot
(column). Cac dong hay

cot go1 chung la vector. M6t con s0 trong Matlab
[a mOt ma tran 1x1
e 3 013 Thé manh clia Matlab so
vO1 cac ngdn ngir 1ap
LA trinh khdc 14 tinh todn
9 6 T 12 rat nhanh trén ma tran.

4 1514 1_/
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n

Nhap truc ti€p danh Nhap tur file
sach cac phan tu Tao ma tran bang cac
Phat sinh ma tran bang file .m

cac ham san coO

A=[163215;51011 8:56712;41514 1}
A=

163 2 13 Ej}l[véll}lédﬁuvékétthﬁc
51011 8 .

9 6 7912 Dau;k‘et thuc'mot dong.‘

4 1514 1 Cac phan tu cach nhau bang

khoéng tring hoic dau,,
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A= >> A’
16 3 2 13 ans =
5 1011 8 16 59 4
96 ] 12 310 6 15
4 1514 1 211 7 14
13812 1
>> sum(A) >> sum(A’)
ans = ans =

34 34 34 34 34 34 34 34
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A= >> diag(A)
163 2 13 e
> 1011 8 16
9°6 1 12 10

4 1514 1 7
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Phan tir A duoc trich

Phep trich chi co6 mot
bang bicu thirc A(i,)) chi s0 sé theo thir tu
A= duyét theo cot. (xem

163 2 13 ma tran la mot
51011 8 vector cot dai)
9 6 7 12 L
A iz1a 1 A(82 la phanﬂtu ‘thu’S
duyet theo cot tur trai
‘ qua phai, tir trén
A(4,2) la phan tir ¢ dong xuong dudi.

4 cot 2, tire 1a phan tir 15.
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>>t=A(4,5) o> A=A
“Index exceeds matrix >>X(4,5) =17
dimensions.” X=
16 3 2 13 0
51011 8 0

Viéc truy xuat phan tir

: : ; 9 6 7 120
vi pham kich thudc ma
- 4 1514 1 17
tran - ,\
Nim bén phai phép gan L0 FOng ma tran
Nam bén tra1 phép gan
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Dau hai cham “:” 1a m{t trong nhimg phép toan
quan trong nhat trong Matlab.

Vi du:
1:10 12 mot vector dong gdm céc s0 nguyén tir 1 dén 10
12345678910

Pé tao budc ting/giam khac 1
100:-7:50

100 93 86 79 72 65 58 51
0:p1/4:p1
0 0.7854 1.5708 2.3562 3.1416
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B
Vidu:
A(1:k,j) gom k s6 dau tién & ct thit j ciia ma trdn A.
sum(A(1:4,4)) tinh tong 4 s6 dau tién & cot thir 4 ciia ma
tran A.
Dau hai cham dimg mdt minh sé chi toan bo phan ti
cua dong hoac cot.

Tu khoa “end” chi chi s0 cud1 cung cua dong hoac
cOt.
Vi du:

A(:,end) chi toan bo phan tir & cot cudi cung.
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Su dung dau “‘[,]” dé i€t k€ vi tri can trich
Vidu:

A=[243;867],x=[9421]

A([2,11,2) > [6 4], x([2,4]) > 4 1
Co6 thé st dung dau “:” dé trich day cac phan
tu
Vi du:

A(2,1:3) >867,x(3:-1:1) > 249
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File .m la mot file van
ban ghi cac dong 1€nh
Matlab.

C6 thé soan thao bang
MATLAB Editor hoac
bat ky trinh soan thao
van ban nao.

Luu file ¢c6 duél .m

G0 tén file dé thuc thi
nd1 dung cac dong lénh
trong file.

Vi du:

tao mot file ¢6 nd1 dung nhu

sau:

A=[16.03.02.013.0
5.010.011.0 8.0
9.06.07.012.0
4.015.0 14.0 1.0];

Luu vo1 tén magik.m. Dong

Iénh

>>magik

s& doc file va tao bién A l1a ma
tran nhu trén.
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123

456 Thém cot Thém dong
10 12 _ -
1113 D =[A B] E=[A; C]
12:3
1891 jo3001 328
el 4561113 I
897 978

897
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A= X, =11

16 3 2 13 X =
5 1011 8 ., d®2 13
9 6 7 12 > 118
4 1514 1 2 -
4 14 1
X =A;

Khoéng duoc xoa 1 phan tir kiéu nhu X(1,2) =[]
Dung chi s6 véi dau : dé xo4 1 hay nhiéu phan tur
X(2:2:10)=]] X>1692713121
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= zeros(n)

= zeros(m,n)

= zeros([m n])
" zeros(size(A))
= ones(n)

" ones(m,n)

" ones(|m nJ)

" ones(size(A))
" eye(n)

" eye(m,n)

" eye(size(A))

= pascal

" magic

" numel(A)

" Jength(A)

" rand(m,n)

" diag(v,k), diag(v)
= {r1l, triu

" linspace(a,b),
linspace(a,b,n)

" Jogspace(a,b,n)
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Stt | Tén ham Y nghia Vidu: Két qua
1 |zeros(a,b) |tao ma tran axb, zeros(2,3) 0 0 0
cac phan tur =0 0 0 O
2 |ones(a,b) |tao ma tran axb, ones(2,3) 1 1 1
cac phan tu =1 [ T 1
3 |eye(a,b) |tao ma tran axb, eye(3,3) 1 0 O
cac phan tu 0O 1 O
duong cheo =1 0 0 1
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Stt |  Ténham Y nghia Vidu: Két qua

4 | repmat(a,b) tao ma tran bxb cac repmat(2,3) 2 2 2
phan tr co gia 2 2 2
tr1 a. 2 2 2

5 | rand(a,b) tao ma tran axb, cac rand(2,3) 09218 0.1763 0.9355
phan ngﬁu nhién 0.7382 0.4057 0.9169

6 | randn(a,b) tao ma tran axb, cac randn(2,3) -0.4326 0.1253 -1.1465
phan ngﬁu nhién -1.6656 0.2877 1.1909
phan bo deu

7 | linspace(a,b,n) | tao ma tran hang n linspace(1,1.1,4) [ 2
phan tr phan bo
déutra dénb

8 | logspace(a,b,n) |tao ma tran hang n logspace(1,5,3) [0 1000 100000
phan tr phan bo

déu tir 10* dén
10°

uDuongThanCong.c

https:ffb.com/tailieudientucntt
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>> D=eye(3)
D=

1 0 O
O 1 O
0O 0 1

>>eye(3,2)
ans =

1 0
0 1
0 O

>> pascal(3)
ans =

W DN =
AN W =

>> magic(3)
ans =

= W o0
O W =—
o d N
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>> A=zeros(3)
A

o o ol
oo o
c oo

>> B=zeros(2,3)
B =

O O O

O O O
>> s1ze(A)
ans =

3 3
>> zeros(size(B))
ans =

O O O

>> numel(B)
ans =
6
>> length(B)
ans =
3
>> rand(3,2)
ans =
0.9501 0.4860
0.2311 0.8913
0.6068 0.7621
>> C=o0nes(3)
C =
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vector

Phép tinh Chu thich

+, - Cong hoac tru hai ma trian cung Kich thuéc
A*B Nhan hai ma tran A va B

A/B Chia hai ma tran (chia phai) A va B

A\B Chia trai hai ma tran B va A
A.*B | Nhan tirng phan ti cia hai ma tran A va B
A./B Chia tirng phan tif ciia hai ma tran A va B
A\B | Chia tirng phan ti cia hai ma tran B va A

N

Mii cho tirng phan tif ciia mang
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Stt Dong Iénh | Y nghia Két qua
1 A=[1 2;34] |Tao ma tran 1 2
3 4
2 B=[1,2;3,4] |Tao ma tran 1 2
3 4
3 2% A Nhan mot sb 2 4
vO1 ma tran 6 8

4 B/2 Chia ma tran 0.5000 1.0000

cho 1 soO

1.5000 2.0000

- Khi dem ma tran nhan hodc chia cho 1 so, ta sé dwoc mot
ma tran cung kich thudc, va cdac phan tur sé€ co gid tri bang
phan tu twong ung cua ma tragn cii nhan hodc chia cho so do.
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Stt | Dong 1énh |Y nghia Két qua
5 |A+B Cong 2 ma tran 2 4
6 8

6 |A-B Tru 2 ma tran 0O O
0O O

- 2 ma tran dem cong hoac tru phai cung kich thuoc
-Két qua la mot ma tran co chung kich thuoc, cac phan tur la
tong hoac hiéu cua 2 phan tu twrong ung.

7 |A*B Nhan 2 ma tran 7 10
15 22

8 |A\B Chia 2 ma tran 1 O
0 1

- Cht ap dung khi giai phuong trinh AX=B, voi A la ma tran
vuong, B la ma tran cot co cung kich thuoc voi A

ngThanCong.com https://fb.com/tailieudientucntt
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Stt | Tén Y nghia Vidu: Két qua
ham
l |size Kich thuoc ma s1ze(Z) 4 4
tran
2 |ndims |so chiéu ndims(Z)
3 |length |chiéu dai length(Z) 4
4 |numel |so phan tir ma tran. | numel(Z) 16
5 |max Vecto hang, chua max(Z) 4 6 8 10

cac phan tu lon
nhat theo tung
cot
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Stt

Teéen
ham

Y nghia

Vidu:

Két qua

min

Vecto hang,
chua cac
phan tr nho
nhat theo
tung cot

min(Z)

sum

Vecto hang,
chira tong
cac phan tir
theo tung cot

sum(Z.)

10 18 26

34

sort

Sap xép theo
thu tu tang
dan trong
tung cot.

sort(Z)

= o —
N B W
o g9 o i

e D OO0 ]

ongThanCong.com
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Cho ma trénA=11 2 6

4 17 26
17 8 49
Stt | Tén ham Y nghia Vidu: Két qua
1 |det Tinh dinh det(A) 5825
thirc ma
tran

- Dinh thwrc ma tran khong dwoc dinh nghia o day, sinh vién tham
khao trong tai lieu toan cao cap.

2 | Chuyén vi ma A 11 4 17
tran 2 17 8
6 26 49

- Ma tran chuyé:n vi la ma tran diwroc tao tir ma tran ban dau
bang cdach :
+ Chuyén cdc hang thanh cot
+ Hodc chuyén cdc cot thanh hang

ongThanCong.com https://fb.com/tailieudientucntt
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Stt | Tén ham Y nghia Vidu: Két qua
3 |l ta0 ma tran tam tril(A) 1 0 0
gidc duoi 417 0
17 8 49

- Ma trdn tam gidc duwdi bo cdc thanh phan tir diong chéo tra lén

4 |triu tao ma trdn tam triu(A) 11 2 6
gldc trén 0 17 26
0 49

Ma tran tam gidc trén bo cdc thanh phan tir dwong chéo tro xuong.

)

chol

Phan tich ma tran
thanh thua s0
cholesky

chol(A)

3.3166  0.6030 1.8091

0 4.0788 6.1070
0 0 29037
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Stt

Tén ham

Y nghia Vidu: Két qua

Ma tran A sé dwoc

phan tich thanh 2 ma trdn : R'.R, voi R la ma tran tam giac trén.

6

lu

Phén tich ma tran | [L,U]=lu(A) L: 0.6471 -0.2101
thanh thira s6 1.0000
LU 0.2353 1.0000 0
1.0000 0 0
U: 17.0000 8.0000
49.0000
0 15.1176 14.4706
0 0 -22.6654

Ma tran A sé dwoc

phan tich thanh 2 ma trgn : L.U voi L la ma tran tam giac duoi,

U la ma trgn tam giac trén..

7

Inv

Nghich ddo ma inv(A) 0.1073 -0.0086 -0.0086
tran 0.0422 0.0750 -0.0450
-0.0441 -0.0093 0.0307

Ma tran nghich dao cua ma tran A la ma tran B sao cho

A*B=B*A=I

Voi I la ma tran don vi

ongThanCong.com https://fb.com/tailieudientucntt
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5. Pé Thi 2D trong Matlab

o Hamplot (x,y) V€ cac diém x, v
tueng (ng Ién mat phang

o Vidu:

>> x = =2*pi:pi/100:2*pi;

>> plot (x,s1n(x))

o Chuy: d6i véi cc ham sd cap c6 the
dung lenh ezplot (‘ham s0 can
v&’) . Lénh sau vé do thi ham sin(x)

>> ezplot('sin(x) ")

sin{x)
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Vé nhiéu dé thi

Dé vé nhiéu d6 thi, ching ta ciing s& dung ham plot véi cu phap
sau

Cu phap : Plot(t,x,t,y)
Matlab sé ve 1 duwong x theo t va mot dwong y theo t.
Hodc ching ta ciing c6 thé s& dung |énh hold

Cu phap : hold
Lénh hold sé lwu gitr dd thi hién hivu, khi chung ta thye hién lenh
vé tiép theo thi dd thi méi sé duoc thém vao d6 thi c.
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o Dingdang plot(xl, yi, x2, 2, .)
o Vidu: £

06}

>> x=0:pi/100:2*pi; ]
>> yl = sin(x); y2 = sin(x+pi/4); o3}
>> y3 = sin(x+pi/2); of

>> plot (x,vy1,%,y2,%,y3)

o (Cling c6 thé dlng plot (x,y), trong d6
>y = [yl; y2; y3] 8}
>> plot (X,y) 1
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250

200 |-

150

100

a0

=50

=100

=150

=200

=250

£=50
T=1/f

t=0:T/100:2*T
va=220*sin (2*pi*f*t)

plot(t,va)

hold on

vb=220*sin (2*pi*f*t+120*pi/180)
plot (t,vb)

hold on

vc=220*sin (2*pi*f*t-120*pi/180)
plot(t,vc)

I

kY .l'lll..
S

I

0005 001

CuuDuongThanCong.com

0.015

.02

0025

0.03 0035

https://fb.com/tailieudientucntt

0.0
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‘Cac thuéc tinh nét vé
Cu phap : plot(X1,Y1,LineSpec....)
Ham plot c6 st dung thudc tinh nét vé LineSpec cho phép
thiét 1ap cac thudc tinh ctia d6 thi. Cac thudc tinh la :
Line style  : dinh dang kiéu nét , vi du nét cham, nét dut, ...
Line width  : dinh dang d0 rong net ve, don vi la point

Color . dinh dang mau cua nét vé, vi du mau xanh, do,

Marker type : dinh dang diém vé.
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Thugc tinh | Lap trinh trong Matlab Po thi
Loai nét vé t = 0:pi/20:2*pi; J 7N
- :nét lien plot(t,sin(t),'==") |4/ |
’ # .g,_,_l,"lll l".I
-- : nét dut | \
: nét cham I \
-. :nét cham
gach Ty
Mau nét vé t = 0:pi/20:2*pi; -
r-do plot(t,sin(t),'-—- r') | &
y : vang A
W : trang ot
b : xanh nudc af
bién . )

k : den

=
[T
[

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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Thuoc
tinh

Lap trinh trong Matlab

Do thi

D 16m nét

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

plot(t,sin(t),'-- r', 'LineWidth’',3> )

Ve
- Tinh theo . RN
. f
don vi N ‘H
N . f
la point sty
of ’
ast !
asl !
)
a8 ’J
u[ ; S
Marker t = 0:p1/20:2%p1i;
+ : dau lot(t,sin(t),'-— r o', 'Li idth',
. p ’ r r fﬁﬂm .
cong ol \
0 :vong u-_; %
tron ¥ % ]
* - hoa thi i % d
~ o b g
X :chiorx as] . #
B s

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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Lénh cho truc toa do
e [ .énh axis
axis ([xXxmln xmax ymlin ymax])
e Tuy chinh cac kiéu truc toa do
« axis on/off/auto
* axis normal/square/equal/tight
e axis ij/xy
e grid on/off
» Xac dinh gio61 han cua truc Ox va Oy.
x]lim([xmin xmax])

ylim(ymin ymax]) >>x = 0:.025:p1/2;
Vi du:

>>y = tan(x);
>>plot (x,tan(x), '-ro');
>> axis ([0 pi/2 0 57)

>> grid on

‘tailieudientucntt
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‘Cha thich dé thi
¢ xlabel, ylabel, title, legend

08
' VidU 06}
> x = 0:0.01:20; y
> v = 0.8%xp(-0.5*x) . *sin(10*x);
» plot (x,y); N
> x1in([0 8]); =4
>> xlabel('x'); 2
>> ylabel('y'); 04}
>> legend('0.8 e*{-0,5x}sin(10x)"); sl

>> title("Do thi ham y = 0.8 e*{-0.5x} ... "
sin(10x)');

Do thi ham y = 0.8 ¢ ¥sin(101)

—08¢"%in(10x)



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

Ham subplot

Cu phap : subplot(p,q,i)
Ham subplot sé& chia ctra sé d6 hoa ra thanh cac 6 nhé. Va dd
thi sé dwoc vé vao 0O thr .

0 | I I T T I I

ot || o8

-

£=50
T=1/f A
t=0:T/100:2*T ;q
v=220*sin (2*pi*f*t) .
i=55*sin (2*pi*f*t-
90*pi/180)
subplot(2,1,1)
plot(t,v)
subplot(2,1,2)
plot(t,1i)

[ [ I [ [ [ [
1] (]l 1] o s oo s ] (1155 0

[ I I [ I I
o .00 n.m s 002 (11 ] o3 035 004
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Vi du
t = 0:p1/20:2%*pi;

[x,v] = meshgrid(t):;

subplot (2,2,1)

plot (sin(t),cos(t))
axis equal

subplot (2,2, 2

z = sin(x)+cos(vy):;
plot (t, z)

axis ([0 2*pi =2

https://fb.com/tailieudientucntt
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‘Cac ham vé db thij khac
a. Ham bar : vé do thi thanh dirng
Cu phap: bar(x,Y)
Ham bar sé vé cac thanh ding c6 do cao la yi twong wng tai vi
tri xi
Vi du 5.8 Vé do thi phu tai ciia mét xi nghiép theo so liéu sau :

Théng 1| 213|456 |78 | 9 |10]1]I12
Cong sudt -kw | 150|150 | 300 | 300 | 700 | 800 | 800 | 1000 | 1000 | 600 | 600 | 500

§x=[123456?89101112]
§y=[150 150 300 300 700 800 800 1000 1000 600 600 '
:500]

Ebar (x,v)
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1000

700

400

200

100

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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b. Ham pie : vé do thi dang hinh quat
Cu phap : pie(X)
Ham pie sé vé dd thi dang quat v&i dién tich ti 1& v&i phan tram.
Vi du 5.9: Cho xi nghiép co dién nang tiéu thu trong hang
thang dworc tinh toan theo gio cao diém, thap diém va trung

binh nhw sau :

Dién ning

Cao diém

Thap diém

Trung binh

Dién nang-kwh

15000

35000

75000

-------------------------------------------------------------------------

. x=[15000 35000 75000]

pie(x)

12%
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V& cac mat

Buge dau tién I dura ra do thi Iudi cia ham hai bién z = f{x.y), twong tng v6i ma
tran X va Y chira cac hang va cac ot lap di lap lai, MATLAB cung cﬁp ham
meshgrid cho myc dich nay:

X,Y| = meshgrid (x,y): tao mot ma trdn X, ma cac hang cua no 1a ban sao cla
veto X, va ma trn Y co cac cOt ca no la ban sao cua vecto y. Cap ma tran nay
sau d0 duoc sir dung dé lrong ham hat bién s dung dc tinh toan hoc yé
mang cua MATLAB.
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Pé vé bé mit ta sit dung cac ham:
mesh (X,Y,Z): noi cac diém vdi nhau trong mot lwdn chir nhat.
meshc (X,Y,Z): vé& cac duong contour bén dudi do thi.
meshz (X,Y,Z): vé cac duong thing dimg vien quanh do thi.
waterfall X,Y,Z): v& mit vdi hiéu tmg nhu thac dé.

Vi du: V& mit xac dinh boi phuong trinh: z(x, y) = i
>> x=-2:0.5:2;

>>y=-2:1:2;

>> [X Y]=meshgrid(x,y)
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>> subplot(1,2,1)

>> mesh(X,Y,Z) o

>> xlabel( W \‘\\

>> ylabel('y') i /\F
>> zlabel('Z') nd N

>> title('ve mat voi lenh mesh') ol

>> subplot(1,2,2)

>> meshc(X,Y,Z)

>> xlabel('x')

>> ylabel('y')

>> zlabel('Z')

>>title('ve mat voi lenh meshc')

ongThanCong.com

ve mat voi lenh mesh

047"

02,

ve mat voi lenh meshc
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>> S ubpl()f (1 ) 2, 1 ) ve mat voi lenh meshz ve mat woi lenh waterfall

>> meshz(X,Y,Z) f‘ P

>> xlabel('x') ) 1 i \\T\\ . fff,*],r J\\ x\h\
>> zlabel("z') 024 | \\\\ 02, | \\\\‘
>> title('ve mat voi lenh meshz') | | ff |
>> subplot(1,2,2) s Bl N
>> waterfall(X)Y,Z) 02, \\ | 02,

>> xlabel(')

>> ylabel(y) Y

>> zlabel('z') :

>> title('ve mat voi lenh : 0

waterfall’) Vo2«
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V& cac mat dwoc tdé bong ttr moét ma tran bang ham surf, surfc
Vi du: SR
>> x=-2:0.5:2; - I
>> y=-2:1:2; 0-4..- O~ [~
>> [X,Y[=meshgrid(x,y); oo | -~
>> /=X *exp(-X."2-Y."2);

>> surf(X,Y,Z)

>> colormap(hot)
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Ta c6 thé tao nhidu lwi hon d& mat min hon
>> x=-2:0.2:2;
>>y=-2:0.4:2;
>> [X Y[=meshgrid(x,y);
>> L=X Fexp(-X."2-Y."2);
>> surf(X,Y,2)

>> colormap(cool)

—gd =

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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K

Kol

sang trén be mit vé. s 1a mot vec

1 surfe (X,Y,Z): vé mit co cac duon contour phia duor.

¢nh surfl (X,Y,Z): vé mit co

D0ng $d

0ty ¢

101 frong

d0 cau. Neu khong khai bdo gié tri me dinh cia

fir 1 tri nguon quan sat

16 toa do ¢

ng. Do1 50 § xac dinh huong cua ngy

ecac hay trong

on

0d

3 45° theo chiéu kim dong ho
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6. Phép tinh v&i bién symbolic
Khai bao

® Khai bao bién:
> symsabcx
hoac
> = sym(a)
> = sym('b’)
> = sym('c’)
> = sym('x")

® Khai bao bién phirc

> X =sym('x,real); y =sym(y,real)
hoac syms X y real

> Z=X+ 1Ty



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

Khai bao biéu thuwc:

@ Khai bao biéu thirc: f=2*x + b
> Syms X b
> f=2"X+Db

hoac

> f=sym(‘'2*X + b’)
sym(‘(sqrt(2) + 1)/3°)
g = syms('5’) (khac g = 5)
Syms X y
h = x"2 + y?2
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® Lénh findsym: tim bién hinh thirc trong
biéu thirc.

® Vidu
>symsabntxz
> s =x™; g=sin(a*t+b)
> findsym(f)

>ans =xn
> findsym(Q)
>ans=abt

® findsym(g,1): tim bién hinh thirc mac dinh
> findsym(g,1)
> ans =t
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Hien thi bien hinh thirc dwéi dang so hoc
® t=0.1

sym(t, f ')

ans = '1.999999999999a'"2(-4)

sym(t, )

ans = 1/10

sym(t, e ')

ans = 1/10+eps/40

sym(t,’d ')

ans = .10000000000000000555111512312578

digits(7)

sym(t,’d )
ans = .1000000
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Cac phép toan co ban

Stt Lénh trong Y nghia Két qua
Matalb

1 |x=sym('x','real") Tao bién x la s6 thuc

2 | x=sym('x','positive') | Tao bién x la s6 thuc duong

2

3 |symsXxy; DPinh nghia 2 bién x,y
4 |syms Liét ké cac bién ma truong %'y
trinh quan ly
2 | A=x+1 Tao 2 bién symbolic mdi A va
B=y"2-1 B
3 |A+B cong 2 bién A va B X+y”2
4 |A-B Trir 2 bién A va B X+2-y"\2
5 |[A*B Nhin 2 bién A va B (x+1)*(y"2-1)
6 |A/B Bién A chia bién B (x+1)/(y*2-1)
7 |A™B oo | A IUY thira B i L (xFDNY2-1)
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c. Cac phép tinh dao ham va tich phan

Stt | Lénh trong Y nghia Két qua
Matalb

1 | diff(B) Tinh dao ham biéu thirc 2*y
B

2 | diff(B,2) Tinh dao ham biéu thirc 2
B bac 2

3 | diff(A*B,y) Tinh dao hﬁrp biéu thirc 2*¥(x+1)*y
A*B theo bién y

4 | diff(A*B,y,2) |Tinh dao ham bs}'_cr 2 biéu 2¥x+2
thirc A*B theo biény

5 |int(A) Tich tich phan bién A 1/2%x/2+x

6 |int(A,0,5) Tich tich phén bién A tir 35/2
0dén>5

7 | nt(A*B,x) Tich tich phan bién A*B (y"2-1)*(1/2*x"2+x)

ooooooooo

com/tailieudientucntt
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PDao ham
® diff(Y)
Y: ham s hodc bién hinh thirc can lay dao ham.
® Vi du
syms X; f = sin(5*x)
diff(f)

ans = 5*cos(5*x)

g = exp(x)*cos(x)

diff(g)

ans = exp(x)*cos(x) — exp(x)*sin(x)
c = sym('5’); diff(c)

ans =0
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> diff(5)
> ans =[] vi 5 khdng phai 1a bién hinh thirc

® Lay dao ham cap 2
> diff(g,2)
hoac
> diff(diff(g))
> ans = -2exp(x)*sin(x)

® Pao ham da bién

Goi f = f(x,y) thi
= Pao ham theo x: diff(f,x)

= Pao ham theo y: diff(f,y)
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« Pao ham cap 2 theo x: diff(f,x,2)
« Pao ham cap 2 theo y: diff(f,y,2)
= Néu x la bién mac dinh cla f thi diff(f,2) twong
dwong voi diff(f,x,2).
> Vidu

* syms s t

f = sin(s™)
diff(f,t) => ans = cos(s*t)*s
diff(f,s)=> ans = cos(s*t)*t
diff(f,t,2) => ans = -sin(s*t)*s"2
* findsym(f,1) =>ans =t
Suy ra bién mac dinh la t do d6 diff(f,2) = diff(f,t,2)
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o Dao ham doi voi ma tran
* Syms a X
« A = [cos(a*x) sin(a*x); -sin(a*x) cos(a*x)]
« A=
[cos(a™x), sin(a*x)]

[-sin(a*x), cos(a*x)]
« diff(A)
*ans =
[-sin(a*x)*a, cos(a*x)*a]
[-cos(a*x)*a, -sin(a*x)*a]
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Tich phan

® int(f,x) hoac int(f) : Tim nquyén ham cua

ham f = f(x).
@ int(f,a,b) : Tinh tich phan cua f tw a -> b.
© Vidu :

>symsxnabt

> f=xMn
> int(f) ( hoac inf(f,x))
> ans = xA(n+1)/(n+1)

V vV ¥V V V V V

g = cos(a™t +
int(g)

ans = sin(a™t + b)/a
h = sin(2™x)
iNnt(h,O0,pi/2)

ans = 1

u = exp(-x"22)
iNnt(u,0,inf)

ans = 1/2%pi™(1/2)
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o Vi du
> symhnx
> limit((cos(x + h) — cos(x))/h,h,0)
 limit(f): > ans = -sin(x)
> limit((1 + x/n)*n,n,inf)
® limit(f.x,a) : f > ans = exp(X)
> limit(x/abs(x),x,0, left)
hoac limit(f,a) , ans = -1
> limit(x/abs(x),x,0,right’)
> ans =1

Giol han

® limit(f,x,a, left)

o limit(fx,a,right) : 1 ?' “mit(ﬂ:bSN(X)sst)
> dnsS = Na
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Tong chuodi

© Tinh: .1 1
22 32

1+ x+x" + ...

syms X K

s1 = symsum(1/k”2,1,inf)
sZ2 = symsum(x”™k,k,0,inf)
s1 = 1/6"pi"2

s2 = -1/(x-1)
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d. Cac pheép tinh toan thu gon.

Stt | Lénh trong Matalb Y nghia Két qua
1 [collect((x+1)*2+(x+ |Gom cac Iy yA2+2%x ¥ y+(x+1)"2+
y)*2,y) thira cung bac X2

theo bién y

2 | expand((x+y+1)"2) |Khai trién cac XN 2+2*x*y+2*x+y"2
biéu thirc +2*y+1

3 |factor(x"3-y*3) Phan tich thanh | (x-y)*(x"2+x*y+y”"2)
thira s6

4 | simplify((x”"3- Thu gon biéu (x"2+x*y+y"2)/(x+y)

y"3)/(x"2-y"2))

thuc
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® collect(f) - f = f(x)
® collect(f,y) - f = f(x,y,...)
» Pon gidn ham f bang cac nhém cac bién x ¢b
cung sO md.

» Trwdng hop f ¢d nhiéu bién collect(f,y) sé chi
dinh gom nhém theo bién y.

+ collect(f) gom nhém theo bién mac dinh dwoc
chi ra trong findsym(f).
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® Vi du
> syms Xt
f=x"3-6"xX"2 +11*X -6
g=(Xx=1)(x-2)"(x~-3)
h=-6+ (11 + (-6 + X)*™X)*X
pretty(f), pretty(g), pretty(h)

ect(f) => ans = x*"3 —6"x"2 + 11"x - 6
ect(g) =>ans =x"3 - 6"x"2 + 11*x -6
ect(h) =>ans =x"3 -6"x"2 + 11*x -6
f=(1+x)"t+x"t

collect(f) => ans = 2*x*t + t

collect(f,t) => ans = 2*"x*t + t
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@ expand(f) : phan tich biéu thuwec f.
® Vidu

>symsxyab

»f=at(x+y)

> expand(f) => ans = a*x + a*y

> 9= (x-1)%(x-2)*(x - 3)

> expand(g) => ans = x"3 - 6"x"2 + 11*x -6
> h=exp(a+Db)

> expand(h) => ans = exp(a)*exp(b)

> c0s(3*X) => ans = 4*cos(x)"3 — 3*cos(x)



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

® factor(f) : phan tich da thwce f thanh nhan
twr chung

® Vi du
> f=x"3-6"%x"2 +11"x -6
> g=x"3-6"xX"2+11"x -5
> h=x"6 +1

> factor(f)

>ans = (x—1)"(x-2)"(x - 3)

> factor(g)

>ans = x"3 -6"x"2 + 11*x - 577
> factor(h)
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® simplify(f): don gian biéu thire f.
® Vidu
> f=x*"(x*(x-6)+11) -6
simplify(f) => ans = x"3 —= 6*"x"2 + 11*Xx - 6
g=(1-x"2)/(1-x)

simplify(g) => ans = x + 1

syms X y positive

simplify(log(x™y)) => log(x) + log(y)
h = cos(x)"2 + sin(x)"2

simplify(h) => ans = 1
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® simple(f): rut gon biéu thire f, két hop cac
phép toan cua simplify, collect, factor.

ORI [1
> f=(1/a"3 + 6/a*2 + 12/a + 8)M/3
> simplify(f) => ans = ((2*a + 1)"3/a*3)/3

simple(f) => ans = (2*a + 1)/a
syms X y positive
h =log(x™y)

simplify(h) => ans = log(x) + log(y)
simple(h) => ans = log(x*y)



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

@ poly2sym(a,x): tao mo6t da thire theo bién
v&i cac hé sd dwoc lay 1an lwot tir mang a.
® Vidu
>syms x; a=[14-7-10]
> p = poly2sym(a,x)
> p=xr3+4*x"2 -7*x -10

® x = sym2poly(p): trich cac hé sb6 clha da
thirc p chira vao mang s.
® Vidu
> syms X; p=4*s"2 - 2*s"2 + 5*s - 16
> X = sym2poly(p)
> x=4 -2 5 -16
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7. Ung dung Matlab

7.1 Tinh toan trong dai so tuyén tinh

® Khai bao ma tran
>symsabcdt
> A=[ab; cd]

B = [cos(t) sin(t); -sin(t) cos(t)]
C=[t10;1t1;01{]

d = round(rand(3,3))

D =sym(D)
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® Cac phép toan: voi 2 ma tran A va B
*A+B
A-B
* A*B

* AB ( =A*inv(B) )
* AIB (=inv(A)'B )
« AMn

« A
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@ Cac ham xw ly ma tran:
= inv(A)
= det(A)

* rank(A)
= diag(A)
. trll(A)
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= Vi1 du
> c = floor(10*rand(4))
= sym(c)
FANE R \({ B}
iNnv(A)*A

det(A)

b = ones(1.4)
x = b/A

XFA

AN3
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7.2 Giai phwong trinh dai so
® solve(f) : giai phwong trinh f(x) = 0.
ORIN: [T
>symsabcX
> f=a*x"2 + b*x + c;

> solve(f)

> ans =

[1/2*a(-b + (b*2 — 4*a*c)M/2)]
[1/2*a(-b - (b"2 — 4*a*c)M/2)]
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® solve(f) : giai phwong trinh theo bién mac
dinh dwoc chi ra trong ham findsym(f), & day
findsym(f) -> ans = x. solve(f,a): giai theo
bién dwoc chi dinh 1a a (twong tw cho b, c).
® Vidu

> solve(f,b)

> ans = -(a*x"2 + c)/x

® solve(‘ f(x) = g(x) ’): giai phuong trinh f(x) =
g(x). Lwu y: phai dat trong dau nhay.
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® Vi du
> § = solve( cos(2"x) + sin(x) = 1)
> § =

0]

pi]

' 1/6*pi
' 5/6*pi

® solve(‘f(x),’g(x)’,’h(x),...): gidi hé nhiéu
phwong trinh.
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» Vi du
2 2

Giadi he: (¥ =0
x—y/2=a

> syms X y alpha
> [x y] = solve('x*2*y"2=0’,'x — y/2 = alpha’)

X = y =

0] [ -2*alpha]
[ 0] [ -2*alpha]
| alpha] [ O]
| alpha] [ O]
- Nghiém: v = [X, V]
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uw+v =a

® Gidi hé: {u+v=1

a —2a=3

> S = solve('ur2+vh2=a"2’'u+v=1""a"2-2%a=3’)
e

- [2x1 sym]

- [2x1 sym]
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7.3 Giai phwong trinh dao ham riéng

Ham: dsolve

=1+ 0)=1
o v, »(0)
> dsolve('Dy=1+y"2','y(0)=1)
>y =tan(t + 1/4™pi)

d’y | d

@ Giai: E=m5(2x)—}f, y(0)=1, Ey(0)=

>y =dsolve('D2y=cos(2*x) — y’,'y(0)=1’,'Dy(0)=0",’x

- ans = 4/3*cos(x) — 2/3*cos(x
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® Giai: -

u(0)=1 u'(0)=-1;, u"(0)=x

> dsolve(‘D3u=u’,’'u(0)=1","Du(0)=-1","D2u(0)=pi’),’x’)

=3f(t)+4g(@) .f(0)=0
@ Giai: 4

=—4f(1)+3g(1) ,g(0)=1

df

dt
dg
| dt

> [f g] = dsolve('Df = 3*f + 4*g’,’'Dg = -4*f + 3*g’,...
f(0) =0°,g(0) = 1)
> f=exp(3*t)*sin(4*t); g = exp(3*t)*cost(4*t)
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