MATLAB CAN BAN & UNG DUNG -

CHUONG 1
GIOI THIEU VE MATLAB

MATLAB 13 san phim phan mém cua cdng ty MathWorks Inc. Uu diém ndi bat caa
MATLAB 1a kha ning tinh toan va biéu dién d6 hoa k¥ thut nhanh chong, da dang va
chinh xé&c cao. Thu vién ham cia MATLAB bao gdm rat nhi¢u chwong trinh tinh toan con;
Céc chuong trinh con nay giup nguoi s dung giai quyét nhidu loai bai toan khac nhau, déc
biét la cac bai toan vé ma tran, s6 phuc, hé phuong trinh tuyén tinh ciing nhu phi tuyén.
MATLAB ciing cho phép xur 1y dit liéu va biéu dién d6 hoa trong khong gian 2D va 3D véi
nhiéu dang db thi thich hop, gilp ngudi st dung c6 thé trinh bay két qua tinh toan mot cach
truc quan va thuyét phuc hon. Thém vao dé, cac phién ban MATLAB ngay cang phat trién
nhiéu module phan mém bd sung, goi 1a cac Toolbox (bd cong cu) voi pham vi chirc ning
chuyén dung cho timg chuyén nganh cu thé.

Tai liéu nay gi6i thiéu cach st dung MATLAB phan cin ban va Gng dung cic bo cong
cu Control system toolbox va SIMULINK dé mé phong, phan tich dong hoc cac hé thong
diéu khién. Cac vi du va hinh minh hoa trong tai liéu duoc thyc hién véi phién ban
MATLAB 7 Release 14.

1.1 KHOI PONG

° Nhép dap chuot vao biéu tuong MATLAB trén man hinh Desktop; hodc :
e Chon Start > Programs > MATLAB 7.0 > MATLAB 7.0

1.2 MAN HINH MATLAB

Sau khi khéi dong MATLAB ta thu dugc man hinh MATLAB, bao gé)m cac clra s0
tich hop nhu hinh duéi day :
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Ctra s6 1énh Command Window @ bay la ctra sO chinh cia MATLAB. Tai day ta
thuc hién toan bd \{iéc nhép Iénh va nhan k@;t qua tinh todn. Dau >> la dau doi I¢nh. Sau
khi nhap 1énh va két thuc bang dong tic nhan phim ENTER, MATLAB s€ xu 1y [énh va
xuat két qua lién ngay dudi dong Iénh. Vidu :

>> a=5*2+6 (nhép 1énh va nhén Enter )
a= (ket qua)
16

Cira sb Command History ®: Tﬂét ca cac 1énh da sir dung trong Command Window
duoc luu gitr V?l hjén thi tai day. Co thé 1ap lai I¢énh cli bang cach nhap dap chudt vao 1énh
do6. Ciing c6 the cat dan, sao chép, xo0a ca nhom 1€nh hodc tirng 1é€nh riéng €.

Cira s6 Workspace Browser 3) : Khai niém Workspace (khong gian 1am viéc) 13 mot
vung nhd dong trong bd nhé cua chuong trinh, ty dong hinh thanh khi MATLAB duoc khot
dong va ty dong xoa khi thoat MATLAB. Workspace luu gitr cac bién khi ta st dung
MATLAB. Tat ca cac bién t‘én tai trong Workspace déu dugc hién thi tai ctra sO Workspace
Browser vai cac thong tin vé tén bién, gia tri, kich c¢& Byte va loai dir liéu.

Cura s6 thu muc hién hélnthu rrent Directory @ : Bugc hién thi khi nhip chpc}t vao 0
Current Directory. Nho ctra s6 nay ngudi sit dung c6 thé nhanh chéng nhan bict cac thu
muc con va cac tap tin (file) dang c6 trong thu myc hi¢n hanh. Cac thao taic m¢ file, luu
file, tim M-file dé thyc thi...cO6 mic wu tién cao nhat cho thu muc hién hanh. Mac dinh khi
khoi dong MATLAB thi thue muc hién hanh 1a "..\Thu muc cai dait MATLAB\work'.

Tén thu myc hién hanh ciing duoc chi rd trén thanh toolbar (vi tri®).

Trén day chi la mot cach hién thi to hop céc clra sO trong man hinh MATLAB. Tuy
theo thoi quen va nhu cau s dung, ngudi dung c6 thé thay doi linh hoat céch hién thi thong
qua menu Desktop > Desktop layout >... . (V&i cac phién ban truéc nhu MATLAB 6 R12
va MATLAB 6.5 R13 chon menu View > Deskstop Layout >...)

1.3 TIEN ICH TRQ GIUP
Tién ich tro gitip (Help) cia MATLAB rat phong pha. C6 thé goi tir menu help trén
thanh menu hodc nhap 1énh tai Command window theo cu phap:
help ténlénh % xem tr¢ gitp tai command window.
doc ténlénh % xem tro giup trong cira sd Help.
Vi du, dé tim hiéu chirc ning va cach dung cta lénh input ta c¢6 thé nhap :
>> help input
hodc :
>> doc input

Ngoai ra, chung ta ciing c¢6 thé xem cac vi du minh hoa cé san trong MATLAB bang
cach nhap 1énh demo.

1.4 THOAT KHOI MATLAB
Thyce hién mdt trong céc cach sau day :
e Nhip chudt vao nat ¢ gbc trén, phai cia man hinh MATLAB.
e Chon menu File > Exit MATLAB.
e Nhan t6 hop phim Ctrl + Q
e >>(uit hodc >>exit.
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1.5 TINH TOAN TAI COMMAND WINDOW

V6i cac bai toan don gian, chi can ding it cAu 1énh MATLAB, chiing ta thuong giai
bang cach truc ti€p nhap tirng 1énh tai cira s6 Command window.

Vi du : Tinh thé tich hinh hop :

a=5m
b=2m
h=4m

=

Tai d4u nhic 1&énh ta nhap:

>> 5*2*4

MATLAB s& tinh va hién két qua :

ans=40

ans — 1a bién mic dinh cia MATLAB dung dé chta dir liéu hay két qua tinh toan néu
nguoi dung khong dat tén.

Str dung diu = ta c6 thé khai bdo mot bién, dong thoi gan gia tri cho bién do. Cac bién
duoc phan bi¢t voi nhau baoi tén bién.

>> a=5; b=2; h=4;

>> S=a*b % dién tich day
S=10

>> V= S*h % thé tich
V=40

a, b, h, S, V —1a cac bién do nguoi ding dat tén (user variable).

Quy tic dit tén bién:

+ Tén bién phai bat dau bang ki tu chir. Ké tiép c6 thé 1a chit, s6 va dau _
+ Khong dugc dung khoang tréng va cac dau (), ,*-&@,...

+ C6 su phan bi¢t chit hoa va chir thuong.

Vidu:
Tén bién hop 1€ : a; b; A; Al; A2; chieu_cao; TT; TT_1; TT 2
Tén bién khong hop 16 :  1B; 2B; G(s); G'; G*, chieu cao; chieu-cao
CAc tén bién sau day 1a khac nhau: S;s ; the_tich; The_tich; THE_TICH
Luuy:
- Khong nén dat téq bién tring voéi géc bién dic biét cﬁ’a MATLAB nhu: pi (s6
3,14159...), 1 hay j (s0 4o don vi), inf (s0 «), NaN hay nan (so bat dinh 0/0).
- Chiéu dai t6i da (hay s6 ky tu toi da) cua tén bién c6 thé kiém tra bang 1énh :
>> namelengthmax
ans =63
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Mot s6 luu v khi nhap lénh:

Binh thuong MATLAB luén hién thi ké‘g qua cua cau l¢énh trén man hinh. Néu mudn
MATLAB khong hién thi két qua thi cuoi cau 1€nh ta dat thém dau cham phay (;).

Nhiéu cau 1énh c6 thé dat chung trén mot dong nhung bat budc phai phan cach nhau
boi dau phay (,) hodc cham phay (). 'Khong cho phép phan cach cac 1¢nh béng
khoang trong Néu cubi 1énh nao c6 ddu phiy thi MATLAB hién thi két qua, con
dau chim phay thi khong hién thi két qua.
O vi du trén, néu nhép 1énh :
>> S=a*h; V=S*h
thi MATLAB chi hién thi gia tri ctia V, khong hién thi gié tri cua S.

Céc phim miii tén T { <= — trén ban phim rat hitu ich khi nhap lénh. Dé goi lai 1énh
vira g6, ban c6 thé nhan phim mdi tén T, tiép tuc nhan phim nay, n6 sé goi tiép 1énh
truée d6. Phim mii tén ¥ ¢6 tac dung nguoc voi T. Cac phim miii tén <« va — ¢6
thé dung dé thay ddi vi tri con tro trong dong 1énh tai du nhic cia MATLAB, gitp
ban dé dang chinh stra ndi dung dong lénh.

Xem noi dung cua Workspace:

Cach 1: Vao cira sd Workspace Browser xem danh sach liét ké.
Céch 2: Dung 1énh who hoac whos

>> who % liét ké tén cac bién dang co6 trong Workspace ra man hinh Command

Your variables are:
S V a ansb h

>>whos % liét ké ca tén bién va cac thong tin lién quan

Name Size Bytes Class

S 1x1 8 double array
\ 1x1 8 double array
a 1x1 8 double array
ans 1x1 8 double array
b 1x1 8 double array
h 1x1 8 double array

Grand total is 6 elements using 48 bytes

Luu ndi dung cia Workspace thanh tip tin dir liéu :

- Céch 1: Vao menu File > Save Workspace As > chon thu muc khac (néu can) >

nhap tén tap tin > 4n nht Save. Tap tin di liéu c6 tén tong quat 1a *.mat

- Céch 2: Nhap lénh >>save 'dwéng dan\ténfile.mat '

Vi du: >>save ' C:\ MATLAB 7\ Work \ mydatal.mat '
Néu ban khdng nhap dudng dan thi mic dinh 13 luu vao thu muc hién hanh.

Tai noi dung ciia mot tap tin dir liéu vao lai Workspace :

- Cach 1: Vao menu File > Import Data > MATLAB Data File (*.mat) > chon tén tap
tin > an nat Open.

- Céch 2: Nhap lénh >>load ' dwéng dan\ ténfile.mat '
- Céch 3: Vao ctra s6 Current Directory, nhap dap chudt vao tén tap tin can mo .
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Thao tic trén cic bién ¢ trong Workspace :

e Xem lai gia tri ctia bién: G& tén bién tai ddu nhéc 1énh.
>> ténbién
>> ténbién_1, ténbién 2, ..., ténbién n % giita cac tén bién c6 dau phay
e Chinh stra gi4 tri dd ¢ cua bién : G& 1énh gan méi.
Vi du, thay dbi gia tri chiéu cao h (dang 12 4) thanh 6 va tinh lai thé tich :
>> h=6
h=6
>>V=S*h
V=60

e Xoa sach ndi dung dang c6 trén man hinh Command window (nhung khéng xoa
bién) va dua con tré vé dau man hinh :

>>clc
e  Xoa mdt sd bién :
>> clear ténbién 1 ténbién 2 ... ténbién n
% chd y I truong hop nay, gitta cac tén bién co khoang trong.
Vi du, dé xo04 hai bién S va V ta g0 1énh :
>>clear S V
e Xoa hét moi bién trong Workspace :
>> clear

Céc thao tac xem ndi dung, xo04, luu, doi té€n, chinh stra gia tri (edit value) cua bién
cling c6 thé thyc hién tai ctra s6 Workspace Browser.

Thao tac trén thu muc:

e Xem duodng dan va tén thu muc hién hanh: >>cd
Khi méi khoi dong MATLABY7, thu muc hién hanh mac dinh 1a 'C:\MATLAB7\work'.
e Tao thu muc méi: >> mkdir('dwong din', 'tén thu muc méi')
Vidu: >> mkdir('C:\matlab7\work','Nguyen Van A")
Néu ban khong nhap duong dan thi mac dinh 1a luu vao thu muc hién hanh.
Luu y: tén thu muc cho phép c6 khoang tréng giita cac tir, nhung tén bién va tén file
thi khéng duoc phép.

Ban ciing c6 thé nhap phai chudt trong ctra s6 Current Directory, chon new > folder
> nhap (gd) tén thu muc mudn tao mdi > nhan Enter.

. Chuyén thu muc mai tao trd thanh thu muc hién hanh :
>>cd 'C:\matlab7\work’,'Nguyen Van A’
hoac >>cd 'Nguyen Van A'
Ban cling ¢6 thé thue hién bang cach vao cira sé Current Directory, nhip diip chudt
vao tén thu muc can chuyén (vi du thu muc 'Nguyen Van A') .
e Chuyén Ién thu myc cap trén: >>cd .. % gitra cd va .. c6 khoang tréng
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CHUONG 2
M-FILE

Trong MATLAB, M-file 1a cac file chuong trinh dugc soan thao va luu ¢ dang van
ban. C6 hai loai M-file la Script file (file 1¢nh) va Function file (file ham). Ca hai deu c6
phan tén mo rong la ".m ". MATLAB c6 rat nhiéu M-file chuan dugc xay dung san. Ngudi
dung cling c6 thé tao cac M-file méi tuy theo nhu cau st dung.

2.1 LAP TRINH DANG SCRIPT FILE

Thay vi nhép va thuc ‘thi timg cau 1énh tai ctra s6 Command window, ban c6 thé soan
va luu tat ca cdc cau lénh cén thict dé gidi bai toan vao mot Script file. Sau d6 ban chi can
g0 tén file dé thuc thi toan bo chuong trinh.

1) MO cira s6 Editor :

Céch 1: Trong command window g6 1énh edit
Cach 2: Vao menu File >New >M-File
Cach 3: Nhip chudt vao icon [ (icon dau tién trén thanh toolbar)

& Editor - Untitled =10l x|

File Edit Text Cell Tools Debug Deskiop ‘Window Help N | X

DN H| 2R «|&#4f | A@QBREBA|6 - [

1

vung soan thao

| script h 1 Col 1 |ovR | g

2) Soan thao

Céu tric tong quat ciia mot Scrift file :

KHOI CAC CAU GIAI CHUGONG TRINH DUNG
THICH CHUONG TRINH | «— LAM GI, AI VIET, O PAU,
Ky hiéu mo dau : % KHI NAO ?

\4

KHOI CAC CAU LENH )
NHAP DU LIEU «—ténbién = <gia tri>;

Lénh gan, 1énh input,... ténbién = input('lo1 nhac');

v
KHOI CAC CAU LENH XU LY
Céc 1énh xtr ly «—

Céc biéu thirc tinh toan

THEO TRINH TU
THUAT TOAN
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Ky hiéu % co thé dung & bat ctr chd nao trong chuong trinh dé tao cau ghi chu, giai
thich. Céc cau ghi chu dat phia trén dong 1énh dau tién s& hién trén man hinh khi
ban gd 1énh help ténfile.

Lénh gan : ding dé gan gia tri cho bién.

Cu phap: ténbién =<gia tri>

Lénh input : ding dé nhan mot gia tri tir ban phim.
CU phép: ténbién = input('10i nhic')
Vi du: a=input('Nhap chieu dai a:")

Khi thuc thi, MATLAB s& hién dong nhic :

Nhap chieu dai a:
sau dé’ch(‘y nguoi dung nhap mot gia tri s6 tir ban phim, nhan gia tri vira nhap va gan
vao bién a.

Vi du 1: Soan thao tap tin vd1.m véi ndi dung nhu sau :

i % Chuong trinh tinh the tich hinh hop KHOI

| % DHSPKT, 10/2004 «--- GIAI THICH

' % Nguoi viet: Nguyen Van A

00 -emmmemmoeemeeeme e - | !

| a = input(Nhap chieu dai a:); KHOI NHAP
\ b =input('Nhap chieu rong b:'); *"""1 DULIEU

' h = input('Nhap chieu cao h:"); ! :

o o o o o e _E v

| S=a*b; % Dien tich day KHOI XU LY
| V=5*h % The tich *"""1 DULIEU

3) Luu: Vao menu File > Save > dat tén tap tin > nhip nt save.

~ Tap tin Scrift file c6 phan mé rong 1a ".m", va duoc lvu vao thu muc hién hanh.
Néu khong c6 sy lya chon khac thi thu r,nuc‘hién‘ hanh dwoc mac dinh 1a thuy muc
work cua MATLAB. Tén tdp tin phdi bat dau bang ky tw chit, khong cé khodng

trong giita cdc ky tw (giong nhu quy dinh vé tén blen) Luu y kiém tra va tit cac
phan mém gd tiéng Viét nhu Vietkey, Unikey,...néu can.

4) Goi thuc hién SCRIPT FILE:
Céch 1: Trong cira s6 soan thao nhip chudt vao nat run |[] trén thanh toolbar.

Céch 2: Tré vé man hinh Command window va gd tén file (khong c6 phan mo rong
.m), sau d6 nhan Enter dé thuc thi.

Vi du dé thyc thi file "vd1.m " vira tao, tai dau nhéc lénh ta g6 : >> vd1

Luu ¥ 14 dU goi thuc hién theo cach 1 hay cach 2 thi MATLAB ciing déu xuat
két qua tinh toan tai ctra s6 Command Window.

5) Mé mot M-file dang c6 dé xem lai hay chinh sira:

Céch 1: Trong cira s6 Editor hoic Command window, vao menu File >open >...
Cach 2: Vao ctra s6 Workspace, nhip dap chudt vao tén M-file can mé.
Céch 3: Tai Command window, g& 1énh edit (‘dwong dan\tén file')
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2.2 LAP TRINH DANG FUNCTION FILE

Tuong ty nhu trong toan hoc, cac ham (function) trong MATLAB s& nhén vao gia
tri cua Cac d6i s va tra vé gia tri tuong tmg ctia ham. Trinh ty tao va thuc thi mot file ham
bao gdm céac budc nhu sau:

1)
2)

M ctra sd Editor :  thuc hién tuong tu nhu Scrift file

Soan thao:

Cau tric chuan cia mot ham:

function [danh sach tham sb ra] = tén ham (danh séch tham sé vao)
% khdi céc cau ghi chu, giai thich

cau lénh xtr ly 1;

cau lénh xtr ly 2;

tham s6 ra 1 = biéu thuc tinh 1;

tham soO ra 2 = biéu thirc tinh 2;

Tham s6 ra (ciing goi 1a tham bién) ding dé chira cac két qua xtr 1y cua ham.
Khi goi thyc hién ham ta c6 thé thay ching bang cac tén bién cu thé.

Tham s6 vao (cling goi 1a tham tri, hay ddi sb) 1a cac bién trong ham ma sé&
nhén céc gia tri vao cu thé khi goi thyc hi¢n ham.

Tén cac tham sb vao, ra trong phan danh sach duoc phan cach nhau bang du

phay. Néu chi ¢6 1 tham s6 ra thi khong can dung dau ngodc vudng [ ].

3)

4)

Luu: nhu cach luu cua Scrift file. Khi luwu ham, MATLAB s& léy tén ham lam
tén file, nguoi 1ap trinh khong nén sira lai tén nay d¢ tranh lan 16n khi goi thuc
hién ham.

Goi thuc hién Function file: tir ctra s6 Command thuc hién nhu sau:

Neéu chi ¢6 mot tham so ra:
>> ténbién = ténfile (danh sach cac gia tri vao)
N¢u c¢6 nhiéu tham so0 ra:

>> [ténbién1, ténbién2,...| = ténfile (danh sich céc gia tri vao)

Vi du 2: Tao tap tin tt_hinhhop.m

o
©°
o

)

S

function V = tt hinhhop(a,b, h)

=a*b;

V=

chuong trinh tinh the tich hinh hop
khi biet cac canh a(dai),b(rong),h(cao)

S*h;

Thuec thi trong Command window :

>> TT=tt_

TT =40

hinhhop(5,2,4) % tham bién V ¢ thé ddi tén tuy ¥, vi du d6i 1a TT.
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Chay:
- Khi ban gd 1énh help ténfileham thi cac cau ghi cht ¢ phia trén dong khai bao
function hodc dudi dong function nhung trudc dong 1énh dau tién trong file ham sé
duoc hién trén man hinh .

- Khi goi thyc thi mét file ham ta dUng #én file, khéng phii tén ham. Do d6 néu & vi
du 2 ta dat tén file 1a "vd2.m" thi khi thyc thi phai dung 1énh:

>> TT=vd2(5,2,4)
Vi du 3: Tao file ham dttt_hinhhop.m véi 2 tham sb ra.

CTr tinh dien tich day va the tich hinh hop

% khi biet cac canh a(dai),b(rong),h(cao)

function [S,V] = dttt hinhhop(a,b,h)
S=a*b; % dien tich day
V=S*h; % the tich

Thuyec thi trong Command window :

>> [DT,TT] = dttt_hinhhop(5,2,4) % CAc tham bién S,V c6 thé doi tén tuy y.
DT =

10
TT=

40

Vi du 4 : Tao file ham change.m

% chuong trinh d8i d6 sang radian
function rad = change (do)
rad=do*pi/180;

Thuec thi trong Command window :
>> rad = change (30)
rad =

0.5236
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DPic diém cia ham :

Cac ham chi thong tin véi MATLAB thong qua cac bién truyén vao cho né va céac
bién ra ma no tao thanh, cac bién trung gian & bén trong ham thi khong tuong tac voi moi
truong MATLAB.

Khi MATLAB thuc hién 1an dau cac file ham, n6 sé md file va dich cac dong 1énh
cua file d6 ra mdt dang ma luu trong bo nhéd nham muc dich tang tdc do thuc hién cac 10
goi ham tiép theo. Néu sau d6 khong c6 su thay ddi gi trong M file, qua trinh dich s& khong
xay ra lan thir hai. Néu trong ham c6 chuta 161 goi ham M-file khac thi cic ham d6 ciing
duogc dich vao trong bo nhd. Béng 1énh clear function ta c6 thé xo4 cudng birc cac ham da
dich, nhung van giit nguyén cac M-file.

Mobi ham c6 khong gian lam viéc riéng cta no (local workspace), tach biét v61 moi
truong MATLAB (str dung base workspace), mbi quan hé duy nhét giita cac bién trong
ham v6i moi truong bén ngoai la cac bién vao va ra ciia ham d6. Néu ban than céc bién cua
ham bi thay dbi thi su thay d6i nay chi tic dong bén trong cua ham d6 va ma khong lam anh
huong dén cac bién ciia moi trudng MATLAB. Céc bién caa ham s& duoc giai phong ngay
sau khi ham thyc thi xong nhiém vy, vi vy khong thé st dung thong tin ciia 1an goi trudc
cho 1an goi sau.

Cac ham co thé sir dung chung cic bién voi ham khac hay voi moi truong
MATLAB néu cac bién duoc khai bao 1 bién toan cuc. Dé co thé truy cap dugc cac bién
bén trong mot ham thi cac bién d6 phai duoc khai béo 1a bién toan cuc trong mdi ham sir
dung no.

Mot M-file c6 thé chira nhiéu ham. Ham chinh (main function) trong M-file nay
phai duoc dat tén trung vdi tén cia M-file. Cac ham khéac dugc khai bao thong qua cau 1énh
function duoc viét sau ham dau tién. Cac ham con (local function) chi duoc sir dung boi
ham chinh, tirc 1a ngoai ham chinh ra thi khong c6 ham nao khéac c6 thé goi duoc chung.
Tinh ning ndy cung cip mot giai phap hiru hidu dé giai quyet tung phan ctia ham chinh mot
cach riéng r&, tao thun loi cho viéc 1ap mét file ham duy nhat dé giai bai toan phic tap.

Vidu 5: Tao file ham tinh_gia_tien.m co6 ndi dung sau
function gia = tinh gia tien(L,d)
% CTr tinh gia tien khoi thep hinh tru

o

khi biet chieu dai L (mm),duong kinh d (mm)

o°

gama=7800; % khoi luong rieng (kg/m"3)
gia don vi= 10000; % (dong/kg)

TT= tt hinhtru(L,d) % (mm”3)

TT=(le-9)* TT % (m"3)

gia= gia don vi*gama*TT; % dong

Qe e ————————————

o

Local function (ham con)
function V = tt hinhtru(L,d)
V=L*pi*d~2/4; % the tich (mm"3)
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2.3. Bién cuc bd va bién toan cuc
a) Bién cuc bd

Bién cuc bo chi c6 pham vi st dung trong mot ham. Cac bién cuc bd khong luu giir
trong Workspace. Tai Command window ta khong thé truy cap dugc cac bién cuc bd. Cac
bién trong céc file ham déu 1a bién cuc bd, trir phi c6 sy chu dong khai bao khac di.

Vi du: cac bién a, b, h, S,V trong file ham tt_hinhhop.m 1a cac bién cuc bo.
b) Bién toan cuc

Bién toan cuc ¢6 pham vi sir dung trong nhiéu ham hodc nhiéu M-file. Cac bién toan
cuc duogc luu gitr trong Workspace cia MATLAB va hién thi tai cua s6 Workspace
browser. Tai Command window ta chi c6 thé truy cap duoc cac bién toan cuc.

Vidu: Céc bién trong cac Script-file 1a cac bién toan cuc.

Céc bién tao truc tiép tai Command window 14 céc bién toan cuc.

Pé cac bién trong Script-file tré thanh bién cuc b, ta ¢ thé chuyén mét Script-file
thanh mgt Function-file don gian khGng co6 céac tham so vao, ra. Vi dy, tir Scrift-file vd1l.m
ta tao file ham vd1B.m c6 ndi dung nhu sau:

function vdlB ()
a = input ('Nhap chieu dai a:'");

b = input ('Nhap chieu rong b:"');

h = input ('Nhap chieu cao h:");
S=a*b % dien tich day
V=S*h % the tich

Khi goi thyc hién bang 1énh >>vd1B hodc >>vd1B(), ta vin ¢6 cac két qua twong tur
>>vdl, chi khéc la cac bien a, b, h, S, V' bdy gi¢ la bien cuc bd nén khong con truy cap
dugc tur cira s6 Command window. Sau khi ham thyc thi xong, néu go 1énh:

>>a
Ban s€ nhan dugc dong thong bao sau :
??? Undefined function or variable 'a .

% ham hodc bién 'a' chua dugc dinh nghia.
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CHUONG 3
CAC KIEU DU LIEU VA PHEP TiNH

MATLAB c6 kha ning tinh toan trén moi kiéu dit liéu s6 va chir. Dir liéu s6 c6 thé
1a s6 thuc, so phuc, vecto, ma tran. Dit liéu chir c6 thé 1a chudi ky tu, bi¢u thuc logic, biéu
thue chtr, ...

3.1 SO THUC

Khi nhép sé thap phén, ta dung dau chdm dé tach phan nguyén va phan 1é. Lily thira
cua 10 biéu dién bang ky hi¢u e.

Vidu 1. Cho cac s thuc: a=5; b=2,54; ¢c=10°; d=-4x10"°=-0,004
Nhap vao MATLAB:
>>a=5

a=
5

>>h=254

b=
2.5400

>>c = 1076 % hodc >> c=1e6
c=
1.0000e+006
>>d = -4e-3
d=
-0.0040
1) Cac phép tinh sb hoc
Trong MATLAB, cac phép tinh sé hoc ¢6 mirc vu tién giébng nhu trong tinh toan
thong thuong. Néu trong cau 1é€nh c6 cac phép tinh cung mirc uu tién thi thir ty thuc hién la
tir trai qua phai. Khi can thay doi mic do wu tién ta dung thém dau ngodc don ().

PHEP TINH | KIHIEU | MUC UU TIEN ViDU

Liiy thira A 1 372 ; aN1/2)

Nhéan * 2 3*5; a*b

Chia / 2 2/4; alb

Chia tréi \ 2 2\4 (nghiala 4/2);a\b
Cong + 3 2+4 ; a+b

Trur - 3 2-4; a-b
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Vi du 2. Giai phuong trinh bac hai ax’+bx+c¢=0 ; v6i a=1;b=-5;c=2.
Ta biét cac nghiém ctia phuong trinh bac hai ¢ dang :
_—bxJA  —bxyb®—dac
2a 2a
Thyc hién trong MATLAB nhu sau:
>>a=1;b=-5c=2
>> delta = b"2-4*a*c;
>> x1 = (- b + delta™(1/2))/(2*a)
x1l=
4.5616
>> x2 = (- b - delta™(1/2))/(2*a)
X2 =
0.4384
2) Cic bién, hang, ky tw dic biét trong MATLAB
+pi: 86 3.14159265...

+1,j: sb aodonvi, i?=j= -1

X1,2

+ realmin : s6 chdm dong duong nho nhét, bang 2% hay 2.2251e-308

+ realmax: s6 chdm dong dwong 16n nhét, ~ 2% hay 1.7977e+308

+ Inf hay inf: s6 vo cung (Infinity), véi Inf =+ ; -Inf = -co0

+ NaN hay nan : (Not-a-number) khong phai 13 s6, vi du két qua phép chia 0/0

+ eps : d chinh xac tuong d6i ciia s6 c6 cham dong, bang 22 hay 2.2204e-016

3) Pinh dang sb

Khi hién thi két qué tinh todn ra man hinh, MATLAB dung dinh dang s6 mac dinh 1a
format short. TUy theo yéu cau ta c6 thé dinh dang lai cac con s6 khi hién thi. Viéc dinh
dang nay khong anh hudng dén do chinh xac tinh toan vi MATLAB van luu gilt cac bién
trong by nho véi gia tri thue sy cua nd.

Lénh sir dung | Dang hién thi Vi du: hién thi s6 ©: >> pi
format bank 2 chir s6 thap phan | 3.14

format 4 chir s6 thap phan | 3.1416

format short 4 chir s6 thap phan | 3.1416

formatshorte | 4 chit sO thap phan | 3.1416e+00 (= 3.1416*1070)
v6i dau cham dong

format long 14 chir s6 thap phan | 3.14159265358979
format rat dang ti s& 355/113

Dé doc giai thich chi tiét vé 1énh format, ban g 1énh: help format
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4) Mot s06 ham toan co ban :
Khi str dung cac ham nay, doi so x 1a so thyuc, phuc, vecto, hay ma tran déu dugc.

TEN HAM CHU'C NANG
sgrt(x) Can bac hai cua x, trong duong 1énh x~(1/2)
exp(x) Hammiicosbe ciax (=¢)
Vi du: exp(0)=e®=1; exp(1l)=e'=2.7182
log(x) Logaritcosde ciax (= Inx)
log10(x) Logarit thap phan cua x
abs(x) - Tim gia tri tuyét d6i cua x néu x 1a s thuc
- Tim modun caa x néu x 1a s6 phirc
round(x) Lam tron x toi s6 nguyén gan nhat
rem(x,y) Tim phan du cta x /y , ¢ dau lay theo x
mod(x,y) Tim phan du ctia x /y, ¢6 diu ldy theo y
sign(x) Ham lay (‘1€'1u cua x (ham signum); tra vé 1 néu
x>0; tra v€ -1 néu x<0; trd vé 0 néu x=0
Vi du: sign(5)=1; sign (-5)=-1; sign(0)=0
sin(x) sin cua X, vdi x 1a radian
cos(x) cos cua X, voi x la radian
tan(x) tang cua x, voi x la radian
asin(x) arcsin cua x, voi x 1a radian
acos(x) arccos cua x, voi x 1a radian
atan(x) arctg cua x, vdi x la radian
sinc(x) = (sin(nx)) /nx néu x #0
=1 néu x=0
sind(x); cosd(x); tand(x) sin; cos; tang cua x, voi x 1a do
asind(x); acosd(x); atand(x) arcsin; arccos; arctg cia x, voi x la do
sinh(x) sinhyperbol ctia x ; sinh(x) = (e*- )/2
coshyperpol cua x ; cosh(x) = (e* + e7)/2
cosh(x) = { cosh(x) + sinh(x) = ¢
cosh(x) - sinh(x) = ™
tanh(x) tanhyperpol(x) ; tanh(x) = sinh(x) / cosh(x)
asinh(x) arcsinhyperpol(x); = In(x + M)
acosh(x) arcoshyperpol(x); = In(x ++/x* —1)
atanh(x) arctanhyperpol(x); = (1/2)In [(1+x)/(1-x)]

MATLAB c6 rat nhiéu ham toan hoc duoc xay dung san. Dé tim hiéu k¥ hon, ban

c6 thé go 1énh help elfun, help elmat, help specfun hoic help datafun .
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3.2 SO PHUC
3.2.1 Co s6 ly thuyét
Trong toan hoc, mot s6 phtc z thudng duoc biéu dién theo 1 trong 3 dang sau:
1) Dang daisé: z=a+bi hoic z=a+ib
a— phan thuc; b — phan 4o; i— toan tir a0 ( i=J-1 )
2) Dang moédun-pha: z=|z|(cos 6O +isinb)
|z|=+a?+b? :modun
0 =arctg (b/a) : goc pha
3) Dang curc : z=z]| eld
3.3.2 Thé hién trong MATLAB
e Trong Matlab cac ky tu i va j ding dé ky hiéu toan tir a0
Néu i hodc j da duoc sir dung cho céc gié tri khéac thi ta phai dinh nghia lai nhu sau:

i=sqrt(-1) hoac j=sqrt(-1)

Vi du: >>7=3-5i % hodc >>z=3-1*5
Z=
3.0000 - 5.0000i
>> z=5*exp(4i) % ticla z=5¢"
7=

-3.2682 - 3.7840i

e (Céac phép tinh s6 hoc trén s6 phuc dugce dung tuong tu nhu trong s6 thuc.
e Mot s6 ham tinh thanh phan cua sé phirc :

TEN HAM CHUC NANG

z = complex(a,b) Tao s6 phtic z =a+ib

real (2) Tinh phan thyc cta z

imag(z) Tinh phan 40 cla z

abs(z) Tinh modun |z]

angle(z) Tinh goc 6, voi -t <6<~

atan2(imag(z),real(z)) Tinh goc 6, voi -t <6<~

conj(z) Tao s6 phtc lién hop cua z
Vi du: >> 71=2+3i; % hodc zl=complex(2,3)

>>theta=angle(z1)

theta= 0.9828

>>modul=abs(z1)

modul= 3.6056

>> z2=modul*exp(theta*i) % thir lai, néu tinh dung thi s& c6 z2=z1
z2=2.0000 + 3.0000i
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3.3 CHUOI

Trong MATLAB, ghuSi la day ky tw dat trong cap dau nhay don '".
Moi ky tu cua chuoi chiém 2 byte trong bd nho.

>>s = '46' % s la bién chudi, chira 2 ky tu 4 va 6, chiém 4 byte
>>str = 'the tich hinh hop' % str 1a bién chudi, chira 17 phan tir, chiém 34 byte
>>a=46 % a la bién s6 thyc, chiém 8 byte bo nhé
>>C=46+32i % c 1a bién s phtrc, chiém 16 byte bo nhé
Cac ham xir Iy chudi thong dung :
TEN HAM CHUC NANG
upper Déi ra ky tu hoa
lower Déi ra ky tu thuong
str2num Doi chudi ra s6
numa2str Dbi s6 ra chudi
ischar(s); isstr(s) Ham tra vé 1 (True) néu s 1a chudi
strcat (s1, s2,...) Nf)i cac ghu5i thanh hang, tu dong ngat bot khoang
trong cudi chuoi néu co.
strvcat (s1,s2,...) Ghép cac chu(:)i’ thanh c6t (ma tran ky tu), tu dong
thém khoang trong, bé qua chudi rong
str2mat (s1,s2,...) Ghép cac chu6i’ thanh c6t (ma trén ky tw), tu dong
thém khoang trong, chudi rong ciing tinh 1a 1 cdt.
disp(s) Hién thi noi dung ctia bién s ra man hinh
fprintf Dua dir liéu c¢6 dinh dang ra file hodc man hinh
strcmp(s1,s2) So sanh hai chudi, true néu s1 gidng s2
strncmp(s1,s2,N) True néu N ky ty du cua s1, s2 giéng nhau
eval('chudi') Xir 1y chudi nhu mot 1énh MATLAB
l'fng dung:

Ghép mang chudi véi s6 va hién thi két qua :
>>a=12;
>>str=['Giatri cuaala: ', num2str(a)] ;
>> disp(str) % hién ndi dung, khong cho hién tén bién
Két qua cac cau lénh trén sé la:
Giatricuaala: 12
Dung Iénh fprintf
>> R=45;
>> fprintf ( 'Dien tich = %7.3f m"2 \n', pi*R"2)
Giai thich : - CO %7.3f thi hién thi it nhat 7 ky tu v6i 3 chit sé thap phan.
- C6 \n thi in xong xudng hang, dua diu nhic 1énh vé dau dong ké tiép.
Két qua hién thi :
Dien tich = 6361.725 m"2
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>>B=[8.8 7.7; 8800 7700];
>> fprintf(1,"X is %6.2f meters or %8.3f mm\n',9.9,9900,B)
Két qua hién thi:
X'is 9.90 meters or 9900.000 mm
Xis 8.80 meters or 8800.000 mm
X'is 7.70 meters or 7700.000 mm
>> fprintf (\n') % tao mot dong tréng, twong dwong 1énh disp(' ).

Ghép cic chubi va cho hién thj :

>>s=str2mat('Chao cac ban', 'Chung ta bat dau nhe !"); % tao hai hang chudi
>>disp(s)

Két qua hién thi :

Chao cac ban

Chung ta bat dau nhe !

Luuy:

&=

Vidu :

Két qua 1énh strvcat ("Hello','Yes') twong ty nhu  ['Hello';"Yes ']

% strvcat ty dong thém hai khoang t;éng sau chudi Yes dé ghép hop 1¢, tirc 1a hai
hang phai c6 s6 phan tir (s6 ky tu) bang nhau 1a 5.

Két qua 1énh strvcat(‘Hello',",'Yes") khac véi str2mat (‘Hello', *,'Yes')

% & vi du nay strvcat tao 2 hang vi bo qua chudi rdng", con str2mat tao 3 hang.
Két qua 1énh strcat("Chao ','Ban’) khac véi ['Chao ', 'Ban']

% strcat tao két qua ChaoBan, cac khoang tréng sau tir Chao bi bo qua.

Soan thao tap tin: tthinhtru.m

% Chuong trinh tinh the tich hinh tru
% khi biet ban kinh R ,chieu cao h

function V = tthinhtru(R,h)

S=pi*R"2;

V=S*h;

disp (['Ban kinh R = ',num2str(R)])

disp (['Chieu cao h = ',num2str(h)])

disp ('The tich :') %fprintf('The tich :\n'")

Thuec thi tai Command window :
>> TT= tthinhtru(5,2) J
Bankinh R =5

Chieucao h = 2

The tich :

TT = 157.0796
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3.4 VECTO

Trong MATLAB, céc thuat ngir vécto va mang dugc dung khong phan biét.
e Dé khai bao mét vécto cot (mang cot) ta nhép cac phan tr nim trong ddu ngodc vudng
[ ], phan cach nhau béi diu chim phay.

Vidu :
>>a=[1; 3; 4]
a=

1
3
4

e Dé khai bao mot vécto hang (mang hang) ta nhap cac phan tr nam trong dau ngoic
vuédng [ ], phan cach nhau béi khoang tring hodc dau phay.

Vidu :
>>bh=[23 4 7] % hodc >>b=[2,3,4,7]
b=
2 3 4 7

o D‘é tao vecto hang ¢ gia tri cac phan tir cach déu nhau, MATLAB cho phép khai bao
bang toan tir (:) nhu sau :

X=x1: AX: X2 hoac x=[x1: Ax: x2]
Trong d6 x1 14 gié tri dau, Ax l1a gia s6, X2 1a gi tri cudi clia vecto X

Néu Ax =1 thi c6 thé khai bao don gian:

x=x1: x2 hoac  x=[x1: x2]
Vidu:
>> x =[0:10] % Vecto X biéu dién 11 s6 ty nhién tir 0 dén 10.
X =

0 1 2 3 4 5 6 7 8 9 10
>> k=15 ; v=[k:k:1000*k] % Vecto v biéu dién 1000 sé 12 boi sé cia k

Mbt s6 ham vé vécto (mang) :

HAM CHUC NANG
length(a) Tim s6 phan tir clia vécto a
size(a) Tim kich thudc vécto, ¢ dang (1x n) hoac (n x 1)
a(i) Tim phﬁn to thr i cua véctoa (i=1,2,3,...)
a(i 1 j) Tim céc phén tr tir thi i t6i tht j ciia vécto a
norm(a) Tinh ghuén Euclid cua vécto a (= [[a]| = can bac hai
cta tong binh phuong Cac phan tir ctia a)
sum(a) Téng cac phan tir
prod(a) Tich cac phan tir
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min(a) Phan tir bé nhat cta vecto a

max(a) Phan tir 16n nhit cua vecto a

mean(a) Trung binh cdng cta cac phan tir
Vi du: a) Cho n=50. Tim tong n s6 chin dau tién

b) Cho n=50. Tim téng n s 1é dau tién

b) Cho n=5. Tim n!

>>n=50; a=[2:2: 2*n];
>> tong=sum(a)

tong=
2550

>> n=50; b=[1:2: 2*n-1]; tong=sum(b)

tong=

2500

>>n=>5; c=[1: n]; giai_thua=prod(c)

giai_thua=

120
Cac phép tinh giira véc to' (mang) véi mot so6 vo huwong:

PHEP TINH KiHIEU | VIiDU Y NGHIA
Lity thtra N c=a.\2 c= [(a1"2);(a2"2); ...; (an2)]
Nhan * hoac .* c=a*2 c=[(a1*2);(a2*2); ...; (an*2)]
Chia / hoac .\ c=a/2 c=[(a1/2);(a2/2); ...; (an/2)]
Chia tréi A c=a.\2 c= [(2/ay);(2/ay); ...; (2/a,)]
Cong + c=a+2 c= [(a1+2);(az+2); ...; (an*+2)]
Tru - c=a-2 c= [(a1-2);(a2-2); ...; (ar-2)]

Cac phép tinh giira hai véc to :

PHEP TINH KIi HIEU | ViDU Y NGHIiA
Liy thura N c=ab | c=[(ar"by);(ax"by); ...; (abp)]
Tich c6 hudng * c=a.*b | c=[(ar*b1);(@2*by); ...; (a*bp)]
Chia phai A c=a./b | c=[(ai/b1);(@/by); ...; (an/by)]
Chia tréi A c=a.\b | c=[(a1\b1);(@\b2); ...; (@n\by)]
Cong hai vecto + c=a+b | c=[(ait+h1);(ax+by); ...; (an+by)]
Trur hai vécto - c=a-b | c=[(ar-b1);(a2-b); ...; (@n-bn)]

Chuyén vi (cot thanh , , a=[a; @ ; ...;ap] thi a'=[a1 a, ... &)
hang hay nguoc lai) a a=[a; ay...a,] thi a=[as; a;...;a ]

Tich v6 hudng * c=a*b | c=(ar*by)+(az*by)+ ... + (a,*by)
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Vidu : >>a=[3;2;5] ; % a la vecto cot
>> b=[-1;3;-6] ; % b la vecto cot
>>c=a*bh % Tich c6 huéng = Két qua 1a mot Véc to.
c=
-3
6
-30
>> d=a™b % Tich vo huéng = Két qua 1a mot s6 vo hudng.
d= -27

o Goc giira 2 vecto cotavab
o7

[l ol

trong do : a' 1a vecto chuyén vi cua a,
|la]| va ||b|| 1a chuan Euclid ctia a va b.

- Biéu dién trong MATLAB:
>> theta = acos(a'*b/(norm(a).*norm(b))) % tinh goc gitta hai vécto cdtavab

theta =
2.2729 % radian

- Biéu dién trong toan hoc : 0 =arccos

e Cac Iénh tao véc to hang dac biét
- C6 thé tao mot vécto hang tuyén tinh bang cach dung 1énh:
linspace(gié tri dau, gia tri cudi, s phan tir)
Néu ta khong nhap sb phan tir thi mic dinh 1a 100 phan tir.
Vi du:
>> x = linspace (0, 20,11)

X =
0 2 4 6 8 10 12 14 16 18 20

- €6 thé tao mot vécto hang c6 thang chia logarit bang cach dung lénh:
logspace(gia tri dau, gia tri cudi, sd phan tir)

Déi véi ham logspace, gia tri dau va gié tri cudi duoc nhép bai s6 mil thap phan, vi du:
thay vi nhap 100 (10"2) ta chi can nhap 2. Néu ta khong nhép sb phan tir thi mac dinh 13 50
phan ti.

Vi du:
>> w = logspace(1,2,5)

W =
10.0000 17.7828 31.6228 56.2341 100.0000
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3.5 MA TRAN
Ma trén c6 dang tong quat :
dy 8 v dpp
a a coe a
A-| dn G2 2n
Ami @m2 " qmnmxn

Trong MATLAB, mdt ma trén dugc biéu dién bang mot day 5O trong ngodc vudng.
Céc phén t trong moi hang duge phan cach nhau boi khoang trong hodc dau phay (,) . Cac
hang phan cach nhau boi dau cham phay (;).

Vidu 1:
>>A=[123;456;789] . % A 1a ma tran vuong cip 3
Ciing c6 thé nhap vao MATLAB theo ting hang :

>>A=[123 A
456 A
789] A

Ca hai cach nhap trén déu dugc MATLAB tra vé két qua 1a :

A=

1 2 3
5 6
7 8 9

3.5.1 Cac phép tinh trén ma trin

e Cic phép tinh cong, trir, nhan, luy thira, chia phai, chia trai gitta ma tran va mot sé vo
hudng co thé thuc hién véi moi ma tran. Cu phap tuong tu nhu vecto véi s6 vo huodng,
vi du: A+2; A-2; A*2; AN2; AJ2 ; A\2; Cac phép tinh nay s€ dugc thuc hién cho tung
s6 hang ctia ma tran. O day c6 hai truong hop can lvu y 13 A *2 = A*2 va A2 =Al2

Céc phép tinh gitta hai ma tran nhu cdng, trir, cham nhéan, cham chia chi thuc hién dugc
v&i cac ma tran c6 cung kich thude (cung s6 hang va so cot). Cu thé la:

- Phép tinh A+B hodc A-B thuc hién cong hodc trir twong tmg ting s6 hang .
- Phép cham nhan A *B thyc hién nhéan tuong mg timg sd hang .

- Phép cham chia A./B hoiac A\B thuc hién chia phai hodc trai twong Gng ting s6 hang.

Phép nhan A*B dugc hiéu 13 phép nhan ma tran nhu trong toan hoc, chi thuc hién dugc
véi cac ma tran tuong thich (so cdt ciia A bang s6 hang cua B).

Phép chia phai A/B tuong trng véi trong toan hoc 1a AB*?

Phép chia trai A\B tuong tmg véi trong toan hoc 1a AX.B nhung A\B dung duoc ca khi
ma trdn A vuodng hay khong vuong, con inv(A)*B chi dung dugc khi A vuong.

Phép Iuy thira A2 (¢6 déu chdm) thyc hién luy thira timg s6 hang twong tmg, ¢6 thé
thuc hién véi ma trdn A bat ky. Con phép luy thira A2 twong dwong voi A*A |, chi co
nghia khi A 1a ma trdn vudng.
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Vi du 2: Kiém chimg cic phép tinh trén ma tran

>>syms al a2 a3 a4 bl b2 b3 b4; % ham syms dé khai bao cac bién chir
>> A=[al a2; a3 a4] , B=[b1 b2; b3 b4]
A= B=
[al, a2] [ b1, b2]
[ a3, a4] [ b3, b4]
>>Tong=A+B
Tong=

[al+b1, a2+h2]
[ @3+b3, ad+b4]
>> Hieu=A-5
Hieu=
[ al-5, a2-5]
[ a3-5, a4-5]
>>Cl=A*B % gi6ng phép nhan ma tran trong toan hoc
Cl=
[ al*b1l+a2*b3, al*b2+a2*b4]
[ a3*bl+ad*b3, a3*b2+ad*b4]
>>C2=A.*B % phép cham nhan, thyc hién nhan ting phan tir tvong tmg
C2=
[al*bl, a2*b2]
[ a3*b3, ad*b4]
>>A./B % phép chim chia phai
ans =
[al/bl, a2/b2]
[ a3/b3, a4/b4]
>> A.\B % phép chim chia trai
ans =
[ bl/al, b2/a?]
[ b3/a3, b4/a4]
>> D=A\B % phép chia tréi
D=
[ -(a2*b3-bl*ad)/(al*ad-a3*a2), -(a2*b4-b2*a4)/(al*ad-a3*a2) |
[ (-a3*bl+al*b3)/(al*ad-a3*a2), (al*b4-a3*b2)/(al*ad-a3*a2)]
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3.5.2 Céc ham tim kich thuée, thanh phin ciia ma tran :

TEN HAM CHUC NANG
size (A) Tim kich thudc ma tran A
size (A1) Tim sb hang ctia ma tran A
size (A,2) Tim sb cot ctia ma trin A
rank(A) Tim s6 ¢ot hodc s6 hang doc 1ap tuyén tinh.
V&i ma tran vudng sé tim hang(cap) clia ma tran.
A(l)) Tim hang tht nhat
A(:,2) Tim cot thir hai
max(A) Tao vecto hang chita cac phan tir 16n nhat ciia mdi cot.
min(A) Tao vecto hang chira cac phan tir bé nhét ctia mdi cot.
numel(A) Tim tong s6 phan tir ciia ma trin A
A(1,2) Tim phan tir & hang thir 1, cot 2
A(1,2)=6 Thay phan tir & hang thir 1 cot 2 bang 6
Vidu2: Cho2 matran:
1 2 3 0 2 4
X=|4 5 6 ; Y=|6 51
7 8 9 3 9 7

(a) Tao vecto a chtra cc phan tir & hang hai ctia ma tran X.

(b) Tao vecto b chtra hai phan tir cubi ¢ hang hai ctia ma tran X.

(¢) Tao vecto C chita cac phan tir & cot ba cia ma tran Y.

(d) Tao vecto hang d chira cac phan tir & hang hai ctia X va cot ba cua Y.
(e) Tao vecto cot e chira cac phan tir & hang hai ctia X va cot ba ctia Y.

Gidi.

>>X=[123;456;789]; Y=[024;651;397];
>>a= X(2, )
a=4 5 6

>> b= a(2: 3)
5 6

b=

>>c=Y(, 3)

c=

>>d=[X(2,:), Y(, 3)]

d=

4 5 6 4

1

>>e=[X(2,2)";Y(, 3)]

e=

~ o o1~

% b Ia vecto chira 2 phan tir cudi cua vecto a

% hodc e=d'
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1
7
3.5.2 Cac ham tao ma trin :

TEN HAM CHUC NANG
zeros(m,n) Tao ma tran khong (m x n)
ones(m,n) Tao ma tran (m x n) = 1
eye(n) Tao ma trdn don vi cdp n
A=[] Tao ma tran rong A
magic(n) Tao ma trin magic cip n
rand(n) Ma trén cip n v6i cac phan tir ngiu nhién tir 0 dén 1
rand(m,n) Ma trén (m X n), cac phan tir ngau nhién tir 0 dén 1
inv(A) Ma tran nghich dao ctia ma tran vuéng A
A Ma tran chuyén Vi A" cia ma tran A
det(A) Tinh dinh thitc ctia ma tran vuéng A
poly(A) Tim da thirc ddc trung clia ma tran vuéng A
eig(A) Tim gié tri riéng cua ma tradn vudng A
diag(A) Lay duong chéo chinh clia ma tran A
tril(A) Lay cac phan tir tir dudng chéo chinh tré xubng
triu(A) Lay cac phan tir tir dudng chéo chinh tré 1én
fliplr(A) Ddo nguogc cdt cua ma tran A
flipud(A) Do nguoc hang cua ma tran A
jordan(A) Chuyén ma tran A vé dang chinh tic (ma trdn chéo)

Vidu 3. Tim ma tran chuyén vi B= AT v6ima tran A duoc cho trong vi du 1.

>>A=[123456;789]

1 2

4 5

7 8
>>B=A" |

1 4

2 5

3 6

7
8
9

Vi du 4. Tao ma trin don vi c6 kich thudc bang kich thudc ma tran A.

>>E =eye(size(A)) J

E=

1 0 O
0 1 0
0 0 1
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Vi du 5. Tim gia trj riéng va vecto riéng ciia ma tran
Néu ma tran A 1a ma tran vuong cép n thi ¢6 n s6 A thoa mdn Ax = Ax . Gié}ri A goi
la gia tri riéng va vecto cdt x goi 1a vecto riéng cua ma tran A. Tuong ing voi moi gia tri
riéng A 1a mot vecto riéng x. 9 i v ‘
Trong Matlab, cac gia tri riéng c6 thé tim bang cach dung Iénh eig(A). D¢ tim dong
thoi ca gia tri riéng va vécto riéng ciia A c6 theé dung Iénh [X,D]=eig(A). Cac phan tir trén
duong chéo chinh cua ma tran chéo D 1a cac A, con cac cdt ciia ma tran X la cac vécto riéng
lam thod man AX=XD.
>>A=[123456;789];
>>[X,D]=eig(A)
X =
-0.2320 -0.7858 0.4082
-0.5253 -0.0868 -0.8165
-0.8187 0.6123 0.4082

D=
16.1168 0 0
0 -1.1168 0
0 0 -0.0000

Vi du 6. Giai hé phuong trinh tuyén tinh cho & dang ma tréan
4 =2 -1) \xy) (1

Ax=b = x=2_Alp
A

Chuong trinh MATLAB:
>SA=[1-3 1:2 1-4;4-2 1]
>>h=[3; -1; 1]
>>x=inv(A)* b % ciing c6 thé dung phép chia trai :  x=A\b
Két qua :
X =

-0.2821

-1.1538
-0.1795
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Vi du 7: Giai hé phuong trinh tuyén tinh c¢6 s6 phuong trinh = s6 an
2X1+2X, =3X3+ X, =4
4X, +3X, —=X53 +2X, =6
8X; +5X, —3X3 +4x, =12
3X; +3X, —2X3+2%X, =6
Tinh toan trong MATLAB :
>>A=[22-31;4 3-12;85-34;33-22]; % tao ma tran
>>b=[4,6;12; 6];
>>x=inv(A)*b % ciing c6 thé dung phép chia trai : x=A\b
X =
0.3333
0.3333

-0.3333
1.6667

Vi du 8: Giai hé 4 phuong trinh 3 an :
X; + 2X, +3X; =366
4%, +5X, + 6X5; =804
7% +8X, =351
2X, +5X, +8x5 =514
Truong hop giai hé phuong trinh c6 s6 phwong trinh khac véi sé 4n can tim

(khong phai hé Cramer) thi ma trdn A khong vudng nén khong ding dugce ham inv(A). Bit
budc phai dung phép chia trai x=A\b .

>>A=[121;456;730;258]
A=

1
4
.

co o1 N
o O O Ww

2 5
>> b =[320; 880;452; 514];

>> x=A\b
X =
-14.1925
203.8830
-43.4226
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3.6 PA THUC

Cho da thirc bacn :

p=a,x"+a, X"+ +ax+a,
. Trong MATLAB, da thuc dugc bié:u dién nhu mot vecto hang vdi cac phan tir 13 cac
h¢ so cua da thirc sap theo thur tu gidm dan tir bac cao nhat dén bac 0 .
Nhdn xét: Da thuc bac n twong ting v6i vécto hang ¢é (n+1) phan tir.

>> p=a, a,; .. @& 4ag

Vi dy, nhap da thoe: p=x*+3x3—x*—5x+1

>>p=[13-1-51] 4

p=1 3 -1 5 1
Cac phép tinh véi da thire:

HAM Y NGHIA
conv(pl,p2) Nhén hai da thirc
[k,d]=deconv (p1,p2) Chia hai da thtrc ( k= két qua; d =phan du)
k=polyder(p) Tim dao ham cua da thirc p
k=polyder(p,q) Tim dao ham cua da thirc tich (p*q)
[n,d]=polyder(num,den) Tim dao ham (dang n/d) ctia phan thirc (num/den)
roots(p) Tim nghi¢m da thirc p
p=poly(r) Lap da thurc p tir vecto r chira cac nghiém.
polyval(p,x) Tinh gié tri ciia da thirc tai x (x c6 thé 1a méang)
[r,p,k]= residue(num,den) Tim céc thanh phan tdi gian ctia phan thirc
[num,den]=residue(r,p,k) Chuyén cac thanh phan toi gian thanh 1 phén thic
printsys(num,den,'s") in phan thirc c6 dang ti s6 2 da thirc theo s
[z,p,K]=tf2zp(num,den) Tim céc zero z, cuc p, d6 loi k ctia phan thirc

Vidu 1:
>>p=[1 3-1 -5 1]; r =roots(p)
r=

-2.5764
-1.7475
1.1268
0.1971
>> p=poly(r) % Tai tao da thirc p tir vecto nghiém r
p =
1 3 -1 5 1
>>(q=[12] % Q=x+2
>>w=conv(p,q) % w=(x*+ 3x% - x? -5x + 1)(x+2)
W=

1 5 65 -7 -9 2
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Két qua trén twong tmg voi da thirc : x> + 5x* +5x% - 7x% - 9x + 2
>>w2=conv(conv(p,q), [41]) % w2= (x*- 3x® - X* - 5x - 1)(x-2)(4x-1)

w2=
4 21 25 -23 -43 -1 2

Hai da thirc cung béc c6 thé cong trir theo phép cong trir thong thuong. MATLAB
khong ¢6 ham d¢€ cong trir cac da thirc khac bac. Truong hop nay ta co6 thé tao chuong trinh
riéng dé dung hodc ap dung cach don gian sau day :

Vi du can cong hai da thiuc
p=x'+3°-x"-5x+1
g =Xx+2
Ta nhap vao MATLAB:
>>p=[13-1-51];
>>0=[00 0 12];tong=p+q %hodac >>q=[12];tong=p+[0 0 O q]
tong =
1 3 -1 4 3
2s+1
(s+2)(s* +5s+4)

Vi du 2: Tim cac thanh phan ti gian ciia phan thie G(S) =

>>num= [2 1];
>>den=conv([12],[1 5 4]);
>>[r,p,k]=residue(num,den)
Két qua:
r=
-1.1667
1.5000
-0.3333
p =
-4.0000
-2.0000
-1.0000
k =
[
Truong hop nay G(s) chi c6 cac cyc riéng bi€t p(1), p(2), p(3).
(noi cach khac 1a mau so ctua G(s) chi c6 nghiém don )
Do d6 c6 thé phan tich :
G(s) = r@d) N r(2) - r(n) +K(s) = -1.1667 N 15 N —0.3333
s—p@) s—-p(2 s—p(n) s+4 542 s+1

trong d6 k(s) 1a da thtrc theo s, tuong ung véi vecto k.
Vidu: k=[1;3] thi k(s)=s+3 ; k=3 thi k(s)=3 ; k=[] thi k(s)=0.



MATLAB CAN BAN & UNG DUNG

-29-

2s° +5% +35+5
s(s +1)*
Hay phan tich Y (s) thanh téng cac thanh phan tbi gian.
>>num=[21 3 5];
>>den=conv([1 0],conv([1 1],[1 1]));
>> printsys(num,den,'s")
num/den =

Vidu 3: cho anh Laplace  Y(S) =

2"3+ sN2+3s+5

SN3+2s"2+ s
>> [r,p,k]=residue(num,den)
r=

-1
5
p=
-1
-1

Truong hop nay Y(S) €6 cuc bdi p(1) = p(2) =-1
(ndi céach khac la mau s6 cua Y(S) 6 nghiém bdi p(1) =p(2)=-1)

Do d6 Y(s) c6 thé phén tich thanh tong :
r@d) N r(2) r(3) ke -2 -3

Y(s) =

Vi du 4: Biéu dién phan thirc sau dudi dang zero - cuc (zero-pole-gain):
4s® +16s +12
G(s) = 4 3 2
S" +12s” +44s” +48s

>>num=[4 16 12]
>> den=[1 12 44 48 0]
>> [z,p,K]=tf2zp(num,den)
Z=
-3
-1
p =
0
-6.0000
-4.0000
-2.0000

4
Do do:
K(s-2z)(s-2z,) 4(s+3)(s+1)
(S—P)(S—P)S—Ps) (5+6)(s+4)(s+2)

G(s) =

“sp® [-p@F s-p@ " G+D  G+17

3

+
S
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CHUONG 4

LENH PIEU KIEN VA VONG LAP

4.1 Biéu thirc logic

Biéu thirc logic thuong duoc sir dung dé biéu dién diéu kién trong cac vong lap hay
trong céac cau lénh di€u kién. Cac bicu thirc logic trong MATLAB duoc thanh 14p trén co s¢
cac toan tur quan hé va toadn tur logic. Todn tor quan hé 1a cac ky hi€u thé hién su so sanh,

toan tir logic 1a cac ky hiéu dung d¢é lién két cac biéu thuc logic.

TOAN TU QUAN HE Y NGHIiA
< nhé hon
<= nho hon hoic bang
> 16n hon
>= 16n hon hoic bang
== bang
~= khac
TOAN TU LOGIC Y NGHiA
& va
| hoac
~ khong

Biéu thtc logic cho két qua chan

MATLAB, biéu thirc ding s€ co giatrila 1, biéu thuc sai co gia trila 0.

Vi du:
12.5>12
6~=6
b==6

1a biéu thirc logic, c6 gia tri 1a 1.
13 biéu thirc logic, co gia tri 1a 0.

cogiatrilal néu b=6, co giatrila o néu b khac 6.

(12.5>12)& (5>6) c6 gid tri 1a 0.

MATLAB cling cung cap cac ham c6 churc ndng kiém tra, so sanh va tra vé két qua

logic 14 1 (true) hodc 0 (false). Cac ham thong dung nhét 1a:

HAM Y NGHiA
ischar(s) True néu s 1a chudi ky tu
isstr(s) True néu s 1a chudi ky tu

isnumeric(x)

True néu x 1a s6 (con s0, mang s0,...)

isempty(x)

True néu x (chuodi, mang, ma trén,...) 1 rong

strcmp(sl,s2)

True néu 2 chudi s1, s2 gidng nhau

isglobal(x)

True néu x la bién toan cuc

tr1 1a diung (true) hoac sai (false). Trong
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4.2 Cac ciu I¢nh diéu kién

1) Céu truc if — end

if <diéu kién>
Khoi cac 1énh thuc hién néu di€u kién la dung

end

2) Chu truc if — else —end

if <diéu kién>

Khéi cac 1énh thue hién néu diéu kién 1a dung
else

Khdi céc 1énh thuc hién néu diéu kién 1a sai

end

3) Céu tric if — elseif — else — end

if <diéu kién 1>
Khéi cac 1énh thuc hién néu diéu kién 1 ding
elseif <diéu kién 2>
Khéi cac 1énh thuc hién néu diéu kién 2 ding
elseif <diéu kién 3>
Khéi cac 1énh thyc hién néu diéu kién 3 ding
else
Khéi cac 1énh thyc hién néu khong c6 diéu kién nao ding

end

Vidu : \{iét chuong trinh yéu cau nguoi dung nhap vao tir ban phim diém sf) cua
mot hoc sinh. Néu diém s6 tir 1 dén 4 thi xuat ra dong nhan "loai yéu", néu diém so Iél,5
hoac 6 thi xuﬁtt ravd(‘)ng, nhan "loai trung biph", néu di’ém sola7 hoaflc’8 thi7 Xuﬁ‘g d(:)ng nhan
"loai kha", néu diém s6 1a 9 hodc 10 thi xuat dong nhan "loai gidi". Néu diém so0 nam ngoai
pham vi tir 1 dén 10 thi xuat dong nhan "So li¢u khéng hop 1¢".

diem= input ('Nhap diem so: ');

if (diem>=1) & (diem<=4)
fprintf ('loai yeu')

elseif (diem==5) | (diem==06)
fprintf ('loai trung binh'")

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

elseif (diem==9) | (diem==10)
fporintf ('loai gioi')

else
fprintf ('So lieu khong hop le')

end
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4) CAu tric switch-case

switch <diéu kién>
case gia tri thir 1
khéi 1énh 1
case {gia tri thu 2, gia tri thu 3,...}
khéi 1énh 2
otherwise
khéi 1énh 3
end

Diéu kién trong ciu trac switch-case phai ¢ gia trj dang sd nguyén hodc dang
chudi. 1énh case s& so sanh gia tri cia diéu kién v6i cac gia tri thir dé thuc hién khéi 1énh
tuong Ung. Néu khong c6 gia tri thir nao phu hop thi thyc hién khdi 1énh 3.

Vi du:

diem=input ('Nhap diem so: ');

switch (diem)

case {1,2,3,4}
disp('loai yeu')
case {5,6}
disp('trung binh'")
case {7,8}
disp('loai kha')
case {9,10}
disp('loai gioi')

otherwise
disp('So lieu khong hop le')
end

4.3 Vong lap
4.3.1 Vong lap for

for i=il: Ai:i2 % hodc i=i1:i2 néu Ai=1

Khéi cac 1énh
end

Vidu I:
disp ('chuong trinh tinh téng giai thua 1!+2! +3!+...+n!")
n = input ('Nhap gia tri n:');
if n==0, tong=1l;

else
tong=0; % gia tri khoi dau
for k=1:n
tong= tong+prod(l:Xk);
end
end

disp(['Tong can tim la:',num2str (tong)l]);
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Vidu 2:

% chuong trinh giai tim nghiém da thtc bac n
% Cac hé sb nhap theo dang vécto hang. Vi du: [2 5 3 1]
p = input ('Nhap cac he so cua da thuc:');

b
Il

roots (p)

disp(['Da thuc bac ',num2str(length(x)),', co cac nghiem la:

for i=1l:1length (x)
disp(['Nghiem thu ',num2str(i),'= ',num2str(x(i))])

end

Vidu 3:

% chuong trinh in ra va tinh téng n sb chdn diu tién
% S=2+4+...4+2%n bdng vong ldp for

n=input ('nhap gia tri n: ");

S=0;
for i=1l:n

S=S+2*1i;

fprintf ('%$2d la so chan thu:%3d\n',2*i,1)
end

fprintf ('Tong %2d so chan dau tien la:%3d\n',n,S)

4.3.2 Vong lap while

while <diéu kién>
Khoi cac cau 1€nh thye hién néu dicu kién con dung

end

"1)

Khac voi vong lap for, s6 1an lap cua _vong lap while khong dugc xac dinh.

Ta xét vi du tinh tong n s6 chin ¢ phan trén bang vong lap while (thay vi for) :

chuong trinh in ra va tinh téng n sb chd&n diu tién

o°  o°

S=2+4+...42*n bdng vong ldp while
n = input ('Nhap gia tri n: ');
while n<=0,

disp('Dieu kien: n>0"),

n = input ('Nhap lai gia tri n: ');
end
S=0;1=1;
while i<=n
S=S+2*1;
fprintf ('%$2d la so chan thu:%3d\n',2*i,1)
i=1i+1;
end
disp(['Tong can tim la: ',num2str(S)]);

Ghi chd : Viéc kiém tra diéu kién nhap n>0 ciing duoc thyc hién bang vong lip while dé
c6 thé 1ap vo han lan. Néu kiém tra bang cau trac if — end thi chi lap duoc 1 lan.
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4.4 Céac Iénh tao su gian doan

e Lénh continue

Trong vong lap for hay while, khi goi continue ngay lap tirc chu trinh tinh
chuyén sang budc lap ké tiép, moi 1énh chua dugc thuc hién cia vong lip (thugc vé
bwoc lap hién tai) s€ bi bo qua.

e Lénh break
Lénh break manh hon 1énh continue, né lam nging ngay lap tic vong lap
dang tinh. Lénh break co6 tac dung ca trong cac cau tric dic¢u kién if, switch. Néu

break dugc s dung ngoai vong ldp for hay while trong pham vi ciia mét M-file, khi
ay M-file s€ bi ngung tai vi tri cua break.

Vidu: Viét doan chuong trinh tim va in ra man hinh céac s6 nguyén t bé hon 100.

Vidu:

clear, clc

disp ('== === m==================")

disp ('Chuong trinh tim va in ra cac so nguyen to < 100")
fprintf ('$3d la so nguyen to thu:%3d\n',2,1)
count=1; % bien dung de dem so thu tu
for m= 3:1:100
for k=2:1:m-1
if mod(m, k)==0, break, end
end
if k == m-1,
count=count+1;
fprintf ('%$3d la so nguyen to thu:%3d\n',m,count)
end
end

e Lénh return

Viéc thi hanh cac M-file ham s& két thuc khi gip dong cudi cing cua file d6
hodc gap dong 1énh return. Lénh return gitp ta két thuc mot ham ma khong can
phai thi hanh hét cac Iénh cta ham do.
e Hamerror

Ham error s& hién thi mot chudi 1én cura s6 1énh va dimg thuc hién ham, tra
dieu khién ve cho ctra s 1énh va ban phim. Ham nay rat hiru dung dé canh bao viéc
st dung ham khong diing muc dich.
error('dong nhén') - két thuc thyc thi 1énh va hién thi dong nhén trén man hinh.

errordlg(‘dong nhan') : két thiic thuc thi 1énh va hién thi hop thoai chira dong nhén.

[o)

% chuong trinh tinh dinh thtGc ma trdn A

A = input ('Nhap ma tran vuong A:'")

if isempty (A) $ Néu A rdéng
errordlg('Nhap lai ma tran A','Dialog')
return
else
DET=det (A)

end
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CHUONG 5 ‘ ]
PO HOA VOI MATLAB

Phin I. PO HQA 2D

5.1 VE PO THI BANG HAM PLOT

Ham plot v& d?) thi 2D dya trén hai mang dir liéu s6 do nguoi dung tao trude. Nél:l
ding ham plot d€ v& do6 thi ham so thi s0 diém dit liéu cang nhicu, hinh v& cang dung véi do
thi ham s0 lién tuc (duong cong tron va lién tuc).
5.1.1. VE can ban

Lénh plot(x,y) :v&dd thiy theo x.

Vi du: V& d6 thi cac ham sau:

yl= x2+3x +5 trong khoang [0,10]
y2=sin(x) trong khoang [0,37]
Thyc hién trong MATLAB:
>> x=[0: 0.01: 10]; % tao mang x c6 gia tri tir 0 dén 10 véi gia s6 0,01
>> y1=x."2+3*X+5; % tao mang y (= tinh cac gia tri tuong tng cua y)
>> plot(x,y1) % v& db thi y1 theo x

>> x=[0: 0.01: 3*pi];
>> y2=sin(x);
>> plot(x,y2)

5.1.2. V& c6 khai bao mau, kiéu nét va danh diu diém dir liéu
Ct phap 1énh:  plot(x,y,S)

trong d6 tham s6 S 1a chudi ky tu tuy chon dé khai bao mau v&, kiéu nét va/
hodc ky hi¢u danh dau tai cac dit‘ém dir liéu. Néu khong dung tham s§ S thi mac dinh
la mau xanh duong (blue), nét lién (solid), khong c6 ky hi¢u danh dau.
a) Mau (color)

b = Dblue m = magenta
g = green y = yellow
r = red k = black
c = cyan w = white
b) Kiéu nét (linestyle) va ky hiéu danh diu (marker)
Linestyle Marker
- solid X X-mark v triangle (down)
dotted +  plus A triangle (up)
-, dashdot *  star < triangle (left)
-- dashed S  square > triangle (right)
point 0 circle p pentagram
d diamond h  hexagram
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Vi du: V& dd thi ham sb
yl=1-3e %'+ 2" % trong khoang [0,10], chon mau blue, nét lién
y2=1+2e'sin(2t—n/6) % trong khoang [0,6], chon mau do, nét gach cham

t =[0: 0.001:10];
y1=1-3*exp(-2*t)+2*exp(-3*t);

plot(t,y1) % mic dinh 1a mau blue, nét lién
t =[0: 0.01:6];

y2= 1+2*exp(-t).*sin(2*t-pi/6);

plot(t,y2,'r-. ") % mau do6, nét gach chim.

5.1.3. Cac I€nh tién tich

1. title('tén db thi") % tao tiéu dé dd thi

2. xlabel('nhan truc x") % tao nhan cho truc x

3. ylabel('nhan truc y") % tao nhan cho truc y

4. text(x,y,'nha@n") % tao nhan tai vi tri c6 toa do (x,y)
5. grid hodc grid on % hién cac 6 ludi toa do.

6. hold 4odc hold on % giit nguyén d6 thi dé vé tiép trén cing hé truc toa do.
7. legend('chathich1', 'chithich2',...) % tao 6 chu thich khi v& nhiéu d6 thi .

Z;(i(l.l:to;o_l;z*pi]; . Do thi sin(x) va cos(x)

>> y1=sin(x); N N

>> plot(x,y1,'k’); 0.6 A\

>> hold on > 04 / A\ _

>> y2=c0s(X): é 02|/ \ — ;')r;((?) .
>> plot(x,y2,--); o N\ y

>> title('Do thi sin(x) va cos(x)") 04 \ S

>> xlabel('truc x') 06 \/ /

>> ylabel(‘truc y') -0.8 y\ //

>> legend('sin(x)’,'cos(x)") -10 T 5 \‘3 = p . S -
>> grid truc x

Dé vé& hai hay nhiéu d0 thi trén cting mot hé truc toa do ta ¢ thé dung 1énh hold on
nhu trén hoac dung 1énh plot véi ct phap tong quat :

plot(x1,y1,S1,x2,y2,S2....)
trong 6 x1,y1,S1 tmg v6i do thi thir nhét; x2,y2,S2 g véi do thi thi hai,...

O vi du trén, thay vi ding 1¢nh hold on ta c6 thé v& két hop hai do thi y1 va y2 bang
mdt 1€nh plot duy nhat nhu sau:

>> plot(x,y1,'k',x,y2,'0--")
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5.2 HE TRUC TOA PO (axis), CUA SO VE (figure), PO THI CON (subplot)

Lénh axis la cong cu dung dé quan ly hinh dang va thang chia cua ca hai tryc dimg
va ngang. Lénh nay c6 nhiéu :cuy chon, dé biét mot cach day du vé no, ban co6 thé go 1énh
help axis hay doc axis. Mot so cach thuong dung cua Iénh axis la:

LENH Y NGHIA

axis([xmin xmax ymin ymax])

Thiét 1ap céc gia tri min, max cua h¢ truc 2D
axis([xmin,xmax,ymin,ymax])

axis([xmi xma ymi yma zmi zma]) | Thiét lap cac gia tri min, max cua hé truc 3D

axis square Lay d6 dai hai tryc bang nhau (tao viing bao
vuong, so véi mac dinh 1a chir nhat)

axis equal Lay thang chia gidng nhau cho ca hai truc

axis off T4t bo ché d6 nén truc, nhan, 6 ludi,...

axis on Nguoc lai voi axis off

Néu mubn v& nhiéu d6 thi trén cac figure (ctra s6 V&) khac nhau, ta tao figure mdi
bang 1énh figure hodc chon menu file > new > figure trong ctra s6 figure dang v&. Mdi 601
tuong dd hoa tao mai nhu figure, axis, line,... duoc MATLAB ty dong gan cho mot sé
higu dé quan 1y, goi 1a handle. Trudng hop tong quét thi gia tri handle 13 mot s thyc.
Riéng ddi véi figure thi mdi figure tao méi s& duoc gan voi handle 13 mot sd nguyén
duong, vi du: 1, 2, 3,.... Ban c6 thé chuyén qua lai giita cac figure dang c6 bang cach dung
chudt dé chon hodc dung 1énh figure(H) trong d6 H 1a s hiéu cua figure.

Cac 1énh tim handle thuong dung la gcf (Get handlle to current figure — tim handle
cua figure hién hanh), gca ( Get handle to current axis — tim handle cua hé truc hién hanh),
findobj(gcf, "Type’,'Line’) (tim handle cua cac duong db thi trong figure hién hanh).

Mit khac, mot ctra so figure co thé chira nhidu hon moét hé truc. Lénh
subplot(m,n,p) chia figure thanh mot ma tran (m x n) ving d6 hoa con goi 14 subplot, va
chon p 1a subplot hién hanh. Céc subplot dugc danh s lan luogt tir trdi qua phai, tir trén
xubng dudi.

Vi du:

x= linspace(0,2*pi,30); % tao mang x tir 0 dén 2*pi c6 30 phan tir

y=sin(x); z= cos(x);

u= 2*sin(x).*cos(x); v=tan(x);

figure % mé mdi mot cira s6 figure tréng.

subplot(2,2,1) % tao 4 subplot va chon subplot 1 & goc trén trai .
plot(x,y), axis([0 2*pi -1 1]), title('sin(x)")

subplot(2,2,2) % chon subplot 2 ¢ goc trén phai .

plot(x,z), axis([0 2*pi -1 1)), title('cos(x)")

subplot(2,2,3) % chon subplot 3 ¢ goc dudi tréi .

plot(x,u), axis([0 2*pi -1 1]), title('2sin(x)cox(x)")

subplot(2,2,4) % chon subplot 4 & goc dudi phai .

plot(x,v), axis([0 2*pi -1 1]), title('tan(x)")
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Két qua :

) Figure 2

File Edit “iew Insert Tools Desktop ‘Window Help .
DeEE heame® (08 0
sinfx) cos(x)
1 1
05 / 05
a a
0.5 045
-1 . . . -1 .
1] 2 4 G 1] 2 4 a
2sinix)coxix) tan(x)
1 1
0.5 05
a a
0.5 0.5
-1 . -1
1] 2 4 G 1] 2 4 a

5.3 VE PO THI BANG HAM EZPLOT

Ham ezplot dung dé v& do thi ctia ham s cho bai biéu thire chit.

LENH

Y NGHIA

ezplot(y)

V& db thi ham y=f(x) , mic dinh 1a X € [-27,27]

ezplot(y, [a,b])

V& d6 thi ham y=f(x) trong khoang x € [a,b]

ezplot(f)

V& d6 thi f(x,y) =0, micdinh lAx vay e [-2n, 2n]

ezplot(f, [a,b])

V& do thi f(x,y) =0 véi x vay € [a,b]

ezplot(f,

[Xmin,xmax,ymin,ymax])

V& o6 thi f(x,y) =0
véi X € [xmin,xmax] ; y € [ymin,ymax]

ezplot(x,y)

V& d6 thi ham tham s6 x=x(t); y=y(t) v6i t [-2n, 27]

ezplot(x,y, [tmin,tmax])

v& do thi x=x(t); y=y(t) véi t e[tmin, tmax]

Ham s6 can vé& c6 thé nhap theo nhiéu cach. Hai cach thuong dung la:
Céach 1. Nhap biéu thirc ham trong cip dau nhay '

Céach 2. Khai bao bién bang ham syms ; sau d6 nhap biéu thirc ham
Vidu, ham y=2sinxcosx cé thé nhap bang mot trong hai cach:

Cach 1:
Cach 2:

>> y="2*sin(x)*cos(x)’
>>syms X ;  y=2*sin(x)*cos(x)
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Khi v& bing ham ezplot thi tiéu d& do thi s& dugc tao tu dong (khong cin dung 1énh
ti‘gle). Sau khi v€ ban ciing c6 thé dﬁr}g cac lénp tién ich hold, grid, legend, axis,...tuong tu
d6 thi cia ham plot. Cac tuy chon v€ mau, ki€u net va marker khong co6 trong ci phap cua
1énh ezplot do d6 néu muon thiét dat theo y riéng, ban phai di¢u chinh théng qua handle va
Iénh set nhu sau:

Céch 1.

h=ezplot(y) % v& va luu handle ciia duong do thi vao bién h

set(h, "Color','mau’,"Linestyle','kiéunét',...) % thiét dit lai mau, kiéu nét, ...
Céch 2: (MATLAB 6.x chi dung dugc cach nay)

ezplot(y) % v& db thi

h= findobj(gcf,"Type','Line") % tim handle ctia dudng do thi

set(h, "Color','mau’, Linestyle','kiéunét',...) % thiét dat lai mau, kiéu nét,...

Ciing c6 thé két hop hai 1énh trén thanh mét lénh :

set(findobj(gcf," Type','Line"),"Color’,'mau’,'Linestyle','kiéunét',...)

Vi du: >> set(findobj(gcf, Type','Line"),'Color’,'r','Linestyle’,"--")
>> set(findobj(gcf, Type','Line"),'Color','k','Marker',"*")

1) V& db thi ham y=y(x) hay y=y(t) trong khoing miic dinh

5 . 1)I(x*+3 x-3
Vi du: V& dd thi ham s et

X+1

~ x?+3x-3

% nhap ham theo cach 1
>> y="(x+1)/(x"2+3*x-3)'
>> ezplot(y)

>> grid

Khoang mac dinh ma Matlab
tu chon la X € [-2m, 27]

2) V& dd thi ham y=y(x) hay y=y(t) trong khoang tity chon

Vi dl,ll 1-3 exp(-2 t)+2 exp(-3 t)
e V& do thi ham sd O S S S
y=1-3e2' 42

trong khoang t € [0, 10]

% nhap ham theo cach 2

syms t
y=1- 3*exp(-2*t) +2*exp(-3*t)
ezplot(y,[0,10]) | A RN |
axis([0,10, 0, 1.05]) . |
o 1 2 3 4 i B 7 g 9 10

grid t
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e V& db thi ham s ) 12expty sin2ted
y =1+ 2e 'sin(2t — 1/ 6) 2 N A A i
trong khoang t € [0, 6] N
) S N W A R S —
% nhap ham theo cach 1 N RN S N
>> y="1+2*exp(-t)*sin(2*t-pi/6)' 1] S . ST S 1
>> ezplot(y,[0,6]) S S
>> axis([0,6,0,2]); grid ]| S S S o )
I T —— oo .
. I R R N
0 1 2 3 4 5}
t
3) Vé do thi ham f(x,y)=0 trong khoiang mac dinh — J"2+V21=° _________ _ §
Vidu: V& dd thi ham sé x2+y2 =1 | I e |
>>f= %2+ Y2 - 1 R s R
>> ezplot(f)
>> axis square ; grid o
Khoang mac dinh ma Matlab 4 ___________________________ ___________________________ _
tw chon la Xxe [-2w, 2] , Y € [-27, 2n] : |
B : o, 2z 4 &
4) Vé do thi ham f(x,y)=0 trong khoang tuy chon 1 =0
Vi du: V& dd thi ham s6 : x2+y2 =1
Véi x e [0,1], ye [0,1] \\
>> = %02 + y"2 1 N
>> ezplot(f,[0,1,0,1]) N
>> axis square ; grid ey
ZT H H f f | H H H 3 \

ol L i
a 01 02 03 04 05 06 07 08 09 1
X

5) V& dd thi ham x=x(t); y=y(t) trong khoang mic dinh t €[-27, 27]

X =2 cos(t), y=2 sin(t)
T T T

Vi du: V& dd thi ham sb
X =2co0st
y =2sint

>> x= "2*cos(t)';

>> y="2*sin(t)’;

>> ezplot(x,y) ; grid

Matlab mac dinh 1a t €[-27, 27]

6) V& dd thi ham x=x(t); y=y(t) trong khoing tity chon ctia t
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Vi du: V& dd thi ham sb

trong khoang te [0,27]

>>symst % cach nhép 2
>> x = 9*cos(t) - cos(9*t) ;
>>y = 9*sin(t) - sin(9*t) ;
>> ezplot(x,y,[0,2*pi])

>> grid

X =9cost —cos9t ! ; 1 ;
y =9sint —sin 9t ' ' | '

x =8 cos(t)-cos(@ t), y =9 sin{t)-sin(2 t)

5.4 MOQT SO HAM VE 2D KHAC :

'«ﬂl

e Ham loglog tuong tu nhu plot ngoai trir thang chia la logarit cho ca hai truc

X, Y.

Ham semilogx tuong tu nhu plot ngoai trir thang chia cua truc x 1a logarit
con thang chia cua truc y 1a tuyén tinh

Ham semilogy twong tu nhu plot ngoai trir thang chia cua truc y 1a logarit
con thang chia cua truc x 1a tuyén tinh

Ham area(x,y) tuong ty nhu plot(x,y) nhung c6 td mau phan dién tich gidi
han boi duong cong y, cac duong thang x=xmin, x=xmax va truc hoanh.

Ham plotyy vé hai d6 thi khac nhau trén ciing mot hé truc nhung ding 2 truc
y, 2 truc nay c6 thé dung thang chia khéc nhau.

Ham pie(a,b) vé& so @6 hinh banh pie, vdi a 1a mot vecto gia tri va b 1a mot
vecto logic tuy chon.

Ham pareto(y) vé biéu d6 paretogram, véi y la vecto gia tri.

Ham hist (y,x) v& biéu d6 phan b dit liéu histogram.

Céc ham bar, barh, stairs, stem tao d6 thi dang bar (dang thanh dung hoic
ngang), stair (dang bac thang), stem (dang hinh que)

Ham rose(v) v& d6 thi trong hé toa do cuc cho cac goc trong vecto v. Céc
ham rose(v,n) va rose(v,X) trong d6 x la mét vecto cé chirc nang twong tu .

Ham polar(theta,rho) v& do thi trong hé toa do cuc dua trén hai mang dir
liéu la vecto goc quay theta va vecto ban kinh rho.
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Phin II. PO HOA 3D

5.6 PO THI PUONG 3D
Ham plot3 va ezplot3 1a cac phién ban 3D cua plot va ezplot

plot3(x,y,z,S) trong do x, y, z 14 cac vécto, S la chudi ky tu tuy chon dung cho viéc
khai bao mau, kiéu nét va marker.

ezplot3(x,y,z,[tmin,tmax]) v& d6 thi ham f(X,y,z) voi x=x(t),y=y(t), z=z(t) trong
khoang t € [tmin,tmax].

Vi du:

t=linspace (0,6*pi)

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

title("Helix"), xlabel('sin(t)") -
ylabel(‘cos(t)"), zlabel('t")

grid

Helix

Puong xoin ¢ 3D nay ciing co thé
v& bang ham ezplot3 nhu sau:
>> x='sin(t)" ; y="cos(t)'; z="1"; ezplot3(x,y,z,[0, 6*pi])
hoac:
>> ezplot3('sin(t)','cos(t)','t',[0, 6*pi])
5.7 PO THI LUOI VA BE MAT 3D

Ham mesh(X,Y,Z), v6i X,Y,Z 1 cic ma tran, v& Z theo X va Y. N0 sap xép gia tri
cac phan tr ma tran vao cac dieém (X,Y,Z) trong khong gian 3D va tao nén mot mat cong co
dang ludi.

Vidu 1: V&db thi ham z=sinr/r véi r=/x? +y?
[X,Y]= meshgrid(-8: 0.5:8);
% Tao ludi dir liéu X,Y. meshgrid tao nén ma tran X gom cac hang giong nhau,
% ma tran Y gom cac cft giong nhau. Y 1a ma trdn chuyén vi cta X.
R=sqrt(X.~2+Y .~2)+eps;
Z=sin(R)./R ; % tinh ma trdn Z T
mesh(X,Y,Z) '
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Do thi bé mat cua cung mot
ma tran Z tréng giébng nhu do thi
ludi trude d6, chi khac la khong
gian gitra cac duong ludi da duoc
dién day bang mau. DO thi loai nay
dugc v& bang ham surf, no co tat
ca cac dbi s6 nhu ham mesh.

>> surf(X,Y,2)

Trong MATLAB c6 mét s6 ham dir liéu 3D duoc x4y dung sin nhu ham sphere
(hinh cau), ham cylinder ( hinh try), ham ellipsoid (hinh ellip), ham peaks,...D¢ biét chi
tiet vé cac ham nay ban gd help ténham.

Vidu 2:
[X,Y,Z]= sphere(20); % tao ludi dit liéu cia hinh cau ( 3 ma tran X,Y,Z cp 21)
surf(X,Y,2) % v& d6 thi bé mat qua cau
axis equal
title('Surf plot of sphere function') % tao tiéu dé do thi
Vidu 3:

mesh (peaks)
title('Mesh plot of peaks function')
% Do thi ctia ham peaks c6 dudng vién, thé hién rd do nang hodc d6 cao cia hinh.

Mesh plot of peaks function

-

Surf plot of sphere function
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Thao tic véi do thi:

Cac thao tac v6i d6 thi c6 thé didu khién bang chudt théng qua menu va toolbar

trong cura $6 figure hodc béng cach nhép 1énh. Mot s6 1énh thao tac thuong dung la:

Ham view cho phép khai bao goc dé tir d6 quan sat dugc dd thi trong khong gian ba
chiéu, Ham view thuong dung ¢ dang view(AZ,EL) hoac view([X,Y,Z]). D€ tim hiéu
chi tiét, ban go help view.
view(3) 1a gbc quan sat 3D mac dinh, twong duong voi AZ=-37.5 va EL=30.
view(2) 1a gbc quan sat 2D mac dinh, twvong duong voi AZ=0 va EL=90.
Lénh rotate3d on cho phép diéu khién goc quan sat bang chudt, rotate3d off khoéng
cho phép.
Lénh hidden dau cac nét khuit, hidden off c6 tac dung nguoc lai.
Lénh box on dé tao khung bao cho hé truc 3D.

DPic diém mot s6 ham vé 3D khic:

Ham ribbon (x,y) twong tu nhu ham plot(x,y) ngoai trir ¢t cua y dugc v€ nhu mot dai
riéng bié¢t trong khong gian 3D.

Ham contourf s& vé mot d6 thi duong vién kin, khong gian gitra cac duong vién dugc
lap day bang mau.

Ham clabel ting thém d6 cao cho d thi duong vién.

Ham fill3 vé mot da giéc‘déu trong khong gian 3 chiéu. Cl phap tong quat cua no la
ﬁll3§x,y,z,c), trong do chi@u ding cua d‘a giac dugc xac dinh bdi 3 thénh phén X, Y, Z.
Nhiéu da gidc c6 thé tao ra bang cach cho thém nhiéu d6i s6 nhu
fill3(x1,y1,z1,c1,x2,y2,22,c2,...).

Ham bar3 va bar3h la phién ban 3D cua bar va barh.

Ham pie3 la phién ban 3D cua pie

Ham ezmesh, ezmeshc, ezsurf, ezsurfc, ezcontour, ezcontourf, ezpolar vé cac dang
do thi 3D cho cac ham so khai bao bang biéu thuc chir.

Vidu 4: V& db thi 3D va hiéu chinh mau sic, goc quan sat, ti 1& do thi,...

Budc 1: Nhap ham can veé, vidu :

>>7= peaks(20);

Budce 2: M6 ctra s6 do hoa figure

>>figure(1)

Buéc 3: V& do thi véi handle h

>>h=surf(Z)

Budc 4: Thiét 1ap mau sic, do sang

>>colormap hot % chon bang mau
>>shading interp % kiéu d6 bong
>>set(h, 'EdgeColor','k") % chon mau cac mét ludi 1 k=black

>>light(‘Position’,[-2,2,20]) % vi tri ngudn sang
>>set(h,'FaceColor',[0.7 0.7 0], 'backFaceLighting','lit")
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Budce 5: Chon goc quan sat
>>view([40,30])
>>view(3)

Budc 6: Hiéu chinh hé truc toa do
>> axis([515515-8 8])

>>set(gca,'ZTickLabel', * NegativePosition')

Budc 7: Chon tilé

>>set(gca, PlotBoxAspectRatio’, [2.5 2.5 1])

Budc 8: Tao nhén
>>xlabel("X Axis')
>>ylabel("Y Axis')

>>zlabel('Z Funcyion Value")

>>title('Peaks’)

Vi du 5: V& hinh cau va so sanh cac kiéu do bong (Shading)

figure(2)
subplot(1,3,1)
sphere(16)

axis square
shading flat
title('Flat Shading’)

subplot(1,3,2)
sphere(16)

axis square

shading faceted
title('Faceted Shading’)

subplot(1,3,3)

sphere(16)

axis square

shading interp
title('Interpolated Shading’)

) Figure 2 =13 x|
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CHUONG 6
BIEU THUC CHU

6.1 KHAI NIEM BIEU THUC CHU (SYMBOLIC EXPRESSION)
Vi du: Cho ham sé
y=x°+12x+4

Tinh dao ham j—y , tinh gidi han cua y khi X —0
X

Giai:

ﬂ =2X+12
dx

lim(x? +12x+4) =4
x—0
Ham y duogc cho ¢ dang trén goi 1a ham chir, vé phai cua y dugc gvc_)i 12 biéu thire chit,
cac phép tinh dao ham hay gi6i han nhu trén 1a nhitng phép tinh trén biéu thire chi.
6.2 TINH TOAN TREN BIEU THU'C CHU
Nguyén tic chung trong tinh toan biéu thirc chit qua 3 budc sau:
B1- Khai bao bién chit.
B2- Nhap ham chir
B3- Dung cic ham chuan dé xtr Iy cac ham chit.
Khai bao bién chir :
C6 hai cach khai bao bién :
+ Dung ham syms dé khai bao mot heic nhiéu bién chit cung lic :
syms bién 1 bién 2 ... bién n
+ Dung ham sym dé khai béo timg bién :
ténbién =sym('ténbién’)
Nhap ham chir :
C6 hai cach nhap:
+ Cach 1: nhap sau cac khai bao syms hoac sym.
+ Céch 2: nhap dong thoi véi khai bao sym:
>> ténham = sym('biéu thuc chit)
Vi dy, nhap ham y = x> +12x + 4
Céch 1:
>>Syms X % hodc >> x = sym('x")
>>y = XN2+12*x+4
Céch 2:
>>y = sym('x"2+12*x+4")
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Cac ham xir ly ham chir : chtra trong thu muc toolbox\symbolic

Mot s6 ham giai tich thwong dung:

TEN HAM CHUC NANG
diff Tinh dao ham
int Tinh tich phan
limit Tinh gidi han
dsolve Giai [hé] phuong trinh vi phan
solve Giai [hé] phuong trinh dang da thirc
numden Xéc dinh tir sb va mau sb ctia ham hitu ty
poly2sym Tao da thirc tir vécto hang chira cac hé sb
sym2poly Tim vécto hang chira cac hé s6 cua da thic
symsum(f,a,b) Tinh tong ctia ham fdi tir a dén b
finverse Tim ham nguoc
taylor Khai trién chudi Taylor
eval X 1y biéu thirc chit nhu mot cau 1énh MATLAB
ezplot V& d6 thi mot biéu thire chit va dién nhian, tiéu dé
Cic phép bién doi :
TEN HAM CHUC NANG
laplace Bién d6i Laplace
ilaplace Bién d6i Laplace ngugc
fourier Bién d6i Fourier
ifourier Bién d6i Fourier nguoc
ztrans Bién d6i Z
iztrans Bién d6i Z nguogc

Pinh dang va don giin hoa cac biéu thirc :

TEN HAM CHUC NANG
collect Rut gon biéu thirc, gom céc sé hang theo nhém
expand Khai trién biéu thic
factor Dit thira s6 chung, Pua da thuc vé dang tich cac thtra )
pretty Hién thi biéu thirc theo cach viét trong toan hoc
simple Téi gian hod biéu thirc
simplify Pon gian biéu thirc

Vidu 1: Cho hamy = x*+2x+3
a/ Tim dao ham bac 1 vabac 2 ciay

b/ Tim gidi han cua ti s6 y/x khi x — o
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¢/ Tinh tich phan ham y trong doan [1 , 3]
d/ Tim nghiém cua phuong trinhy =0

Giai:
>> Syms X ; y=X"2+2*X+3 ; % hodc >> y=sym('x"2+2*x+3");
>> Dy=diff(y) % dao ham bac nhat
Dy = 2*x+2
>> D2y=diff(y, 2) % dao ham bac hai
D2y =2
>> b= limit(y/x,x,inf,'left") % tim gidi han trai
b =inf
>> c=int(y,1,3) % tich phan xac dinh
c =68/3
>> 1 = solve(y) % tim nghiém

r =
[ -1+i*27(1/2)]
[ -1-i*27(1/2)]

Chu ¥: Ciing c6 thé tim nghiém ctia phuong trinh trén bang nhiéu cach khac. Vi du
dung 1énh:

>> r=solve('x"2+2*x+3=0")
hay >> r=roots([1 2 3])
Vi du 2: Cho ham thoi gian g(t) = sin(3t), tim bién dbi Laplace G(S).
>>syms t
>> g=sin(3*t)
g = sin(3*t)
>> G=laplace(g)
G = 3/(s"2+9)
Vi du 3: Tim anh Laplace G(s) ciia ham g(t)=cos?t. Tim cac hé sb (vécto hang) cia da thic
ttr s6 va mau sb ctia G(s) . Tinh gia tri ham G(s) tai s;=1; S, =-5j .
>> syms t
>> g=(cos(t))"2 ;
>> G=laplace(g) % tim anh Laplace G(s)
G = 2/s/(s"2+4)*(1+1/2*s"2)
>> G=simplify(G) % it gon biéu thirc
G= (2+s"2)/s/(s"2+4)
>> [n,d]=numden(G) % xac dinh da thtc tir s6 va mau s6 & dang symbolic
n = 2+s"2
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d = s*(s"2+4)

>> p=sym2poly(n) % xac dinh da thtc tir s6 ¢ dang vecto
p= 1 0 2
>> g=sym2poly(d) % xac dinh da thirc mau s6 & dang vecto
g= 1 0 4 O
>>s=1; G1=eval(G) % >> G1= polyval(p,1)/polyval(qg,1)
Gl= 0.6000
>> s=-5j ; G2=eval(G) % >>G2= polyval(p,-5j)/polyval(q,-5j)
G2= 0+0.2190i
Vi du 4: Tim ham thoi gian y(t) khi biét anh Laplace Y(s) :
Y(s) = 4
S(s+3)(s+4)
>>Syms s % khai b&o s Ia bién symbolic
>> Y=4/(s*(s+3)*(s+4)) ; % nhap biéu thirc cua Y(s)
>> y=ilaplace(Y) % bién doi Laplace nguoc
y=
-4/3*exp(-3*t)+exp(-4*t)+1/3 % y= % —%e‘3t +e

Vidu 5: Tim nghi¢m cua phuong trinh vi phéan :
(@ y+2y=0
(b) y+2y=t voidiéukién dau: y(0) =1
Giai: Dung Iénh dsolve véi cl phap:
nghiém = dsolve (‘phwong trinh’)
nghiém = dsolve (‘phwong trinh’, ¢ Piéu kién 1°, ‘Piéu kién 2°,...)

~ Lwu y: Khi nhap phuong trinh ta phai diing ky hiéu Dy dé biéu dién dao ham bac
nhét dy/dt , dung ky higu D2y dé biéu din dao ham bac hai d’y / df?, dung ky higu D3y dé
biéu din dao ham bac ba d’y/dt®,

a/ Tim nghiém ciia phuong trinh thuan nhét:
>>y =dsolve(Dy + 2*y =0') % hoac >> f="Dy+2*y=0"; y=dsolve(f)

y =
Cl*exp(-2*t)

b/ tim nghiém phuong trinh khf)ng thuan nhat voi diéu kién dau: y(0) = 1
>>y =dsolve('Dy+2*y =t", 'y(0)=1")
y =
1/2%t-1/4+5/4%exp(-2*1) % yott_l,2e2
>> pretty(x)
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1/2t-1/4 + 5/4 —------

Vi du 6 : Giai phuong trinh bac hai ¢ dang biéu thirc chit :
>> r=solve('a*x"2+b*x+c=0")
r=
1/2/a*(-b+(b"2-4*a*c)N(1/2))
1/2/a*(-b-(b"2-4*a*c)(1/2))

Vi du 7 : Giai hé phuong trinh tuyén tinh sau day ¢ dang biéu thirc chir:

2X1+2X, =3X3+ X, =4

4%, +3X, —=X53 +2X, =6

8X; +5X, —3X3 +4x, =12

3X; +3X, —2X3+2%X, =6

Giai : Dung lénh solve. Cl phép tong quat:

solve(‘egnl’,'egn2’,...,"eqnN")
solve('egnl’,'egn2’,...,"eqnN‘,'varl,var2,...,varN")
solve(‘egnl’,'egn2’,...,"eqnN",'varl’,'var2',..."varN")

trong d6 eqnl, eqn2,... 1a cac phuong trinh dugc nhap & dang chudi hoic dang symbolic.

varl, var2,... 1a cac 4n s6 (nghiém) can xéac dinh.

>>y1=sym('2*x1+2*x2-3*x3+x4-4") ;
>>y2=sym('4*x1+3*x2-x3+2*x4-6') ;
>>y3=sym('8*x1+5*x2-3*x3+4*x4-12") ;
>>y4=sym('3*x1+3*x2-2*x3+2*x4-6") ;
[x1,x2,x3,x4]=solve(yl,y2,y3,y4,'x1,x2,x3,x4")
Két qua:
x1=1/3
x2=1/3
x3=-1/3
x4 =5/3

So sanh véi cach giai bang ma tran s :

>>A=[22-31;4 3-12;85-34;33-22]; % tao ma tran

>>b=[4,6;12; 6];

>>x=inv(A)*b

X = 0.3333
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0.3333
-0.3333
1.6667

Ta thay hai cach giai co ket qua tuong tu nhung cach gidi dung blen symbolic
khong biéu dién nghiém dudi dang sé thap phan ma mic dinh 1a dang phan sé.

Vidu 8: Tim tong ciia n s6 chin dau tién va tinh gia tri cia tong khi n=20 :
n 20
d2k=?; > 2k=?
k=1 k=1
>> y=symsum (sym('2*k’),1,'n") % hodc >>syms k n ; y= symsum (2*k,1,n)
Kétqua: y=(n+1)"2-n-1
>> y=factor(y) % rit gon két qua bang cach dit thira s6 chung
Két qua:  y=n*(n+l)
>> y2=symsum (sym('2*¥k"),1,20) % hoac >>n=20; y2 = eval(y)
Két qua:  y2=420
Nhdn xét : Bai toan cting c6 thé giai bang chuong trinh vong 1ap ¢ vi du 3 trang 33 va vi du
tinh tong bang ham sum trén trang 19.
Vidu9: Tim tong hitu han :
Z”: (2n -1 = n(2n —1;(2n +1)

k=1

>> y=symsum (sym('(2*n-1)"2"),1,'n")
y =

11/3*n+8/3-4*(n+1)"2+4/3*(n+1)"3
>> y=factor(y)

y =
1/3*n*(2*n-1)*(2*n+1)

>>pretty(y)
1/3n(2n-1)(2n+1)
Vidu 10: Tim ham ngugc cua ham f(x) :

>>y= finverse (sym(‘exp(x)")) % => y = log(x)
>>syms a x; y= finverse(a”x) % => y=log(x)/log(a)
>>y= finverse(sym('sin(x)")) % => y=asin(x)
>>y= finverse(sym('sqrt(x)")) % => y=x"2

>>y= finverse(sym('l/tan(x)")) % => y=atan(1/x)
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CHUONG 7
NG DUNG MATLAB TRONG BIEU KHIEN TU DONG

7.1 MO TA PHAN TG VA HE THONG TUYEN TiNH
7.1.1 Mo ta phan ti lién tuc

Céc phan tir va hé thong tuyén tinh bat bién (LTI - linear time-invariant System) c6
thé mo ta trong Matlab bang cac 1énh : tf, zpk,ss.

1) Phan tir dwgc mé td todn bang md hinh ham truyén dat :

Y(s) _ bps™ + by 48"+ 4+ by
Uis) a,s"+a, 8" +...+a,

G(s) =

¢6 thé mo ta trong Matlab bang 2 cach :
Cach 1: Dung lénh tf véi cl phép :
SYS = tf(NUM,DEN)
Trong do, SYS 1a tén cta phan tir hay hé thong.
NUM =[bm bma ... bg] % da thuc tir s6

DEN=[a, ani ... ag] % da thitc miu sd
Luu ¥: Khi sir dung, cac chir in hoa trong ct phap 1énh c6 thé doi tén tuy y.

Vidu 7-1:
>>sys1=tf(5,[168]) % do tir sd 1a by=5 nén co6 thé nhap [5] hay 5 déu dugc.
Transfer function:

s"2+6s+8
~ Céch 2 : Dung Iénh s = tf('s’) dé khai bao md hinh ham truyén va bién s, sau do nhap
bicu thurc todn cua ham truyeén.
Vidu 7-2:
>> s =tf('s") ; sys2 = 5*(s+1)/((s+4)*(s+3)"2)
Transfer function:
5s+5

s"3+10s"2 +33s+ 36
>> Kp=5; Ki=0.1; Kd=3;
>> s = tf('s") ; Gpid=Kp+Ki/s+Kd*s
Transfer function:
3s"2+5s+0.1
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2) Phdn tir dwoc mé td todn bang md hinh zero-cwc :
G(s) = K (5—2)(s-2,)..(s-2p)
(S=P1)(S—=P2) -(5—Pn)
c6 thé mo ta trong Matlab bang 1énh zpk véi ca phap :
SYS = zpk(Z,P K)

Trong do:
Z=[z1 2o ... zm] % vécto CAc zero (nghiém cua tir sO)
P=[p1 p2... prl % vécto cac cuc (pole, nghiém ctia mau s6)
K =bm/an % hé s6 khuéch dai (gain, do 1oi)
Néu tir s6 ham truyén khong c6 nghiém thi 14y Z=[ ] (ma tran réng)
Vi du 7-3:

>>sys3=zpk ([1,[-2-4],5)
Zero/pole/gain:

(st+2) (s+4)
Néu biét ham truyén dat, ta c6 thé tim cic zero va cuc nhu sau:
z=zero(SYS) % Tim vecto z chtra cac zero cua h¢ SYS
[z,K]= zero(SYS) % Tim vecto z va hé s6 khuéch dai K cua hé SYS
p= pole(SYS) % Tim vecto p chira cac cuc cua h¢ SYS
Vidu 7-4:
>>7= zero(sys2) % sys2 da mo ta ¢ vi du 7-2
z=-1
>>p=pole(sys2)
p=
-4
-2
-2
3) Phan tir dwoc mé td todn bang md hinh trang thdi
X=Ax+Bu
{ y=Cx+Du
Trong do: A,B,C,D la cac ma tran trang thai. )
u la tin hi¢u vao, y 1a tin hi€u ra, x 1a bién trang thai
c6 thé mo ta trong Matlab bang 1énh ss v&i cu phép:
SYS =ss (A,B,C,D)
Vidu 7-5:
>> A=[-2 -4;2 0] ; B=[1;0] ; C=[0.5 1] ; D=0;
>>sys4 =ss (A,B,C,D)
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a=
x1 X2
x1 -2 -4
X2 2 0
b=
u
x1 1
X2 0
c=
x1 X2
y 0.5 1
d=
u
y 0

Continuous-time model.
4) Phdn tir cé tré : Ciing duoc md ta bang céc 1énh tf, zpk, ss nhung c6 thém tham s6
‘inputdelay’ hodc 'outputdelay' dé khai bao thoi gian tre.
Vidu7.6: M0 ta phan tir tré c6 ham truyén G(s) = e 0,25 *4/(s+50)
>> G_delay = tf(4,[1 50],'inputdelay',0.2)
Transfer function:

exp(-0.2*s) * ---------

5) Chuyén déi giita cdc dang mé hinh
Céac dang md hinh c6 thé chuyén d6i qua lai bang cac 1énh ss, tf, zpk :
SYSS=ss(SYS): SYST=tf(SYS); SYSZ=zpk(SYS)

trong do: ) ss model
SYS : mo hinh bat ky

SYSS : mo6 hinh ss //4 \
SYST : md hinh tf
SYSZ : md hinh zpk tf model ——— zpk model

Vidu 7-7 :
>>G3 =tf(sys3) % chuyén sys3 ¢c6 md hinh zpk & vi du 7-3 vé dang ham truyén
Transfer function:

s"2+6s+8
>> G4 =tf(sys4d) % chuyén sys4 c6 mé hinh ss & vi du 7-5 vé dang ham truyén
Transfer function:
0.55+2

N2+ 25+ 8
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7.1.2 Mé ta phan tif réi rac
» Céic ham mé ta phan tir tuyén tinh o1 rac c¢6 dang tuong ty nhu khi m6 ta phan tir lién
tuc nhung c6 thém thong tin veé thoi gian lay mau T (T>0). Néu chua xac dinh thoi gian
lay mau thi dat T=-1.
SYS = tf(NUM,DEN,T)
SYS = zpk(Z,P,K,T)
SYS=ss (A,B,C,D,T)
Vidu 7-8:
>>sys=1f([14],[128],0.1) % hay >>z=1f(z',0.1); sys=(z+4)/ (z*2+2* 2+ 8)

Transfer function:

2"2+22+8

Sampling time: 0.1

>> sys=tf(4,[1 3 5],-1)

Transfer function:
"2+3z2+5

Sampling time: unspecified

= (6 thé chuyén md hinh hé lién tuc thanh md hinh hé rdi rac bang 1énh c2d:

SYSD=c2d(SYSC,T)

trong d6: SYSC l1a md hinh h¢ lién tyc (continuous system)
SYSD la mo6 hinh hé roi rac (discrete system)
T la thot gian 1ay mau
Hoic chuyén mé hinh hé roi rac thanh md hinh hé lién tuc bang 1énh d2c :

SYSC=d2¢(SYSD)

Vi du 7-9:
>> Gs=tf([13],[128]); % m ta hé lién tyc c6 ham truyén dat Gs
>> Gz=c2d(Gs,0.1) % chuyén Gs thanh hé roi rac c6 ham truyén dat Gz

Transfer function:
0.1034 z - 0.07638

"2 -1.747 z + 0.8187
Sampling time: 0.1
>> Gs= d2¢(Gz) % chuyén trd lai hé lién tuc

Transfer function:
s+3

SN2+2s+8
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7.2 KET NOI CAC PHAN TU

Céac dang m6 hinh c6 thé chuyén d6i va két néi 14n nhau, tuy nhién thi tu uu tién trong
Matlab 1an luot 13: ss model > tf model > zpk model . Nghia 1a: khi két ndi mot mé hinh ss
v6i mo hinh tf hodc zpk thi két qua cudi cing s& duoc Matlab biéu dién & dang ss; Twong
tir, khi két ndi mot md hinh tf véi md hinh zpk ta nhan duoc két qua & dang tf .

1) Ghép ndi tiép 2 phin tir : DUng 1énh series hoc toan tir “*”
SYS =series (SYS1,SYS2)
o SYS = SYS1* SYS2

Lénh series chi tinh duoc ham truyen tuong duong cua 2 phan tir ndi tiép, con toan tir
“*» 06 thé 4p dung cho sb phan tir ndi tiép bat ky (2,3,4,...).

Vi du: Tim ham truyén cta ba phan tir ndi tiép

>> G1=tf(1,[1 4]) ; G2=tf(1,[1 0]); G3 =tf(1,[1 3]) ;
>>G12= series (G1,G2) ; G = series (G12,G3)
% hoac >> G = series(series (G1,G2),G3)
% hodc >>G =G1*G2*G3

Keétqua:
Transfer function:
SN3+T7sM2+12s

2) Toi gidn héa ham truyén
Lénh minreal c6 tac dung lam t61 gidn hoa ham truyén cua hé thong bang cach loai

bo bt cac cdp zero/cuc gidng nhau. Véi hé c6 md hinh trang thai, 1énh minreal s& loai bo
cac bién khong dicu khién dugce hoac khong quan sat duoc.

Cu phép : SYS=minreal(SYS)
Vi du:
>> G1=tf([12],[14]); G2=tf(2,[1 2]);
>> G12= series (G1,G2)

Transfer function:
2s+4

SN2+6s5+8
>>G12= minreal(G12)
Transfer function:

(IR

3) Ghép song song 2 phan tir : DUNg 1énh parallel hodc toan tir “+
SYS = parallel (SYS1,SYS2)
&  SYS=SYS1+SYS2
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Lénh parallel chi tinh dugc ham truyén twrong duong cta 2 phan tir ghép song song, con
toan tr “+” c6 thé ap dung cho s6 phan tir song song bat ky (2,3.,4,...).

Vi du: >> G1=tf(1,[1 4]) ; G2=1tf(1,[1 0]); G3 =tf(1,[1 3]) ;
>>G12= parallel (G1,G2) ; G = parallel (G12,G3);

% hoac >>G = parallel (parallel (G1,G2), G3)
% hoac >>G =Gl + G2 + G3
Két quad :
Transfer function:
3s"2+14s+12

N3+ 7sM2+12s
4) Tim mé td todn cua mach vong kin : Dung 1énh feedback
- Phén hoi am:
u --->0---->[ SYS1 ]----+--->y
ol | y = SYSK * u
mmme [ SYS2 ]<---+
SYSK =feedback(SYS1,SYS2)
V&1 mach phan hdi &m don vi (SYS2=1) thi: SYSK =feedback(SYS1,1)
- Phan hoi duong:
SYSK =feedback(SYS1,SYS2,1) % c6 thém ky kiéu “,1” sau SYS2
Vé6i mach phan hoi duong don vi (SYS2=1) thi: SYSK = feedback(SYS1,1,1)
5) Tim mé td todn ciia hé thong phikc tap
Cach 1: Bién d6i so d6 khéi dé lam xuat hién cac dang két ndi don gian roi ding cac
1énh series , parallel, feedback hay cac toan tir “*”, “+” d¢ lan lugt rat gon So do khoi
tur trong ra ngoai.
Céach 2: Dung cac 1énh append va connect, theo thir tw cac budc nhu sau:

1) V€so dd khéi cua hé thong va danh s6 tha ty cac khéi (cac phan tir, c4c hé con).
Vi du can xé4c dinh ham truyén dat cta hé thong gdm 7 khdi sau :

] a1 G2 > G3 > G4 s
© - @ - ® @
G6 |« G7
© 0

G5 [«

®

Viéc danh s6 tht tu cac khoi theo quy tic : tir trai qua phai, tir trén xudng dudi (hodc tir
dudi [én trén).
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2) Mo ta cac h¢ con SYSi trong Matlab bang cach dung cac 1énh tf, ss, zpk di néu &
phan truoc.

3) Dung 1énh append dé khai bao cho Matlab cac hé con tham gia vao hé thong:
SYSA= append(SYS1,SYS2,SYS3,SYS4,SYS5,SYS6,SYS7);

4) Lap ma tran két ndi cac hé con va chi dinh céc ngo vao, ra cia h¢ théng:

Moi hang ctia ma tran két nbi Q twong Gng v6i mot hé con. S6 hang dau ctia mdi
hang 14 chi s6 cua hé con, cac sb hang tiép theo biéu thi két ndi giita ngd vao ciia hé con
do6 vo1 ngo ra cia cac hé con khac. Vi du ngd vao cua hé 2 1a ngd ra cia hé 1 va h¢ 5, h¢
5 lai 1a phan hoi am, do d6 s hang dau trong hang 1a 2, hai s hang ké trong hang 1a 1
va -5, cac sd 0 duge thém vao dé tao Q 1 ma tran chit nhét.

Q=[1 0000
1500
2600
2-6 3-7
3000
3000
740001

O WN

input=1; % vingd vao ciia hé thdng 1 ngd vao cta khdi 1
output=4; % vingd ra clia hé théng 12 ngd ra ciia khoi 4

5) Dung 1énh connect tim mé ta toan ciia toan hé thong theo ¢t phép:
SYS = connect(SYSA,Q,input,output)

Céch 3: V& so d6 h¢ thong trong méi truong SIMULINK ctia Matlab réi dung 1énh
linmod dé trich xuat cdc ma tran A,B,C,D cua hé thong :

[A,B,C,D] = linmod (’'model_filename’);

~ Trong d6 tham s6 'model_filename' 13 tén cua file mo hinh. Vi du, sau khi v& so do
h¢ thong trong SIMULINK ta luu lai thanh file “ht1.mdI” thi dung 1énh linmod nhu sau :

[A,B,C,D] = linmod (’ht1’);

Sau d6 tuy nhu cau c6 thé tim mo ta hé thong dudi dang mo hinh trang thai:
SYS =ss (A,B,C,D)

Hoac chuyén vé dang ham truyén dat: SYS=tf(SYS)

Vi hé théng roi rac ta ding 1énh dlinmod thay cho 1énh linmod
[A,B,C,D] = dlinmod ('model_filename’,T );

Vi du: Tim ham truyén dat ctia h¢ thong c6 so @6 khdi nhu hinh vé :

Gs | s+8
2S

A

10 —>

A 4

A\ 4
v

s+1 A |l s+2 B
Gl G» G3 Ga
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Gidi:
Cach 1: Trudc tién ta can bién ddi so do khéi vé dang twong dwong dé xuét hién cac
dang két ndi co ban, sau d6 mai &p dung duge cac ham két noi, twong ty nhu tinh toan dai
s0 so do khoi trong 1y thuyét diéu khién ty dong.

s+8 | 1
2s s+2
10 i» ! b "> ! > l y:
s+1 s+2 S
B - G G, Gs Ga

Chuong trinh Matlab:
91=20;
g2=tf(1,[1 1]);
g3=tf(1,[1 2]);
g4=tf(1,[1 0]);
g5=tf([1 8],[2 0)); % hoac >> s=tf('s"); g5=2*(s+1);
gtd1=feedback(g2,95*93,1); % mach hdi tiép duong
gtd2=feedback(g1*gtd1,1); % mach héi tiép am don vi
gtd2=minreal (gtd2); % t6i gian hod ham truyén
SYS=feedback(gtd2*g3*g4,1); % mach hdi tiép am don vi
SYS=minreal(SYS)
Két qua :

Transfer function:

N3+ 132 +215s5+6

Céch 2: Co6 thé tinh tryuc tiép v6i so dd da cho, khong can thiét phai bién ddi so do.

Chuong trinh Matlab :

g1=20;

g2=tf(1,[1 1]);

g3=tf(1,[1 2]);

g4=tf(1,[1 0]);

g5=tf([1 8].[2 O]);
SYSA=append(g1,92,93,94,95);
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Q=[1-2-4 % ngd vao ctia khdi 1 14 ngd ra ciia cac khdi phan hdi am 2 va 4
215 % ngd vao cua khdi 2 1 ngd ra cia cac khdi 1 va s
320 % ngd vao cua khdi 3 12 ngd ra cua khdi 2
430 % ngd vao cua khdi 4 1 ngd ra ciia khdi 3
52 0]; % ngdvao cuakhdi 513 ngd ra cua khdi 2

input=1,; % ngd vao cta hé théng 12 ngd vao cua khdi 1
output=4; % ngd ra cua hé thong 1 ngd ra cua khoi 4
SYS=connect(SYSA, Q, input,output);
SYS=minreal(SYS)

K&t qui :

Transfer function:

s"3+13s"2+215s+6

Céach 3 : Thuc hién hai buéec :

> Budcl: V& so dd hé thong trong méi truong SIMULINK ciia MATLAB, luu tén
file 1a ‘sodol.mdl’.

s+8

2s <
Transfer Fcn5

1 1 1
= > — P - »CD)
s+1 s+2 s
Outl
Transfer Fcn2 Transfer Fcn 3 Transfer Fcn4

» Budc 2: Nhap va thuc thi doan chuong trinh sau :

>>[A,B,C,D]=linmod(‘'sodol’);
>>sys=ss(A,B,C,D);
>>sys=tf(sys);
>>sys=minreal(sys)

K&t qui :

Transfer function:
10

N3+ 13s"2+21.5s5+6
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7.3. TiNH TOAN VA VE BIEU DO DAP GNG THOI GIAN

7.3.1. Bap iing bac thany

Lénh step dung dé tinh toan va v& dap ung béc thang (ciing goi 1 dap Gmg qua do hay
ham qué dg, 1a dap tng ctia h¢ thong véi tin hi€u vao bac thang don vi 1(t)) .

LENH Y NGHiA

step(SYS) V& biéu d6 dap tmg béc thang cta hé théng, khoang thoi
gian do Matlab tu dong xac dinh.

step(SYS,T): veé biéu d6 dép g bac thang cua hé théng trong thoi gian
tr0dén T

step(SYS1,SYS2,...,T) V& dap ung cta nhiéu hé thdng trén cing 1 hé truc toa do

[y, t]=step(SYS) Tra vé ddy gia tri y twong tmg véi vecto thoi gian t

SYS,SYS1,SYS2, ... ¢6 thé 1a hé lién tuc hodc rdi rac ¢6 md hinh dang tf, zpk, hodc ss
bat ky nhu d3 trinh bay ¢ phan trudc.

Sau khi v& biéu db ta c6 thé xac dinh cac thong s6 quan trong cta duong dap tmg nhu
thoi gian ting (Risetime, 10 + 90%) thoi gian qué do (Settlingtime, + 2%) do vot 16
(Overshoot), gia tri xac 1ap y(«)... bang cach nhip phai chudt vao vung tréng bat ky trén
db thi dé xuat hién menu danh sach tha xudng (popup-menu) va chon muc tuong tng.

Hinh dudi day minh hoa két qua sau khi nhip chudt phai vao ving tréng trén do thi va
lan Iugt chon Characteristics > Settling Time, sau d6 nhap chu6t trai vao dau tron vira xuat
hién trén do6 thi dé hién thi gid tri thoi gian qua do.

- Pé hién thi d6 vot 18, chon Characteristics > Peak Response >...

- DBé hién thi gia tri xac 1ap y(e0), chon Characteristics > Steady State >...
) Figure 1 I =1

File Edit Wiew Insert Tools Deskiop indow Help »

EEIDNEESEEREEIEL=

Step Response
14 — System: h :

Peak amplitude: 1 16
Crvershoot (%) 16.3

1ok At time (=ec): 0.364 i

v System: b
| Settling Time (sec): 0.508

05

Amplitude

0E - Swstems ] | -

04

Grid w
Morrmalize: Ris&Jime

w Full View Steady Stakte

Froperties. .. | T

I 1 1 I
a 0.z 0.4 0.6 0.5 1 1.2

Time (sec)

0.2+

|
|
|
|
| (e ETERC il ]« Peak Response
|
|
|
|
|

Néu ban nhép chudt tréi vao diém bat ky trén duong dap ing, MATLAB s@ hién thi
cac gia tri hoanh d9, tung do6 (tuong tng 1a thoi gian va bién do) tai diém d6. Neéu ban nhap
trai roi ré chudt doc theo duong dap ng, cac gia tri trén s€ hién thi lién tiep.
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Dé tim dap mg béc thang cua hé thong dwéi dang ham s0 theo thoi gian t (thay vi
dang d6 thi) khi biét ham truyén dat G cua hé, ta c6 thé ap dung cac ham xu 1y biéu thirc
chir nhu sau:

[n,d]=tfdata(G,"v'); % tim vécto hé sb ctia tir va mau s6 ham truyén G.
syms s % khai bao bién symbolic (bién chit) la's
num=poly2sym(n,s); % tao biéu thirc symbolic ciia tir s theo bién s
den=poly2sym(d,s); % tao biéu thirc symbolic ciia mau sb theo bién s

G=num/den % biéu dién ham truyén G dudi dang biéu thic symbolic
Y=G/s % anh Laplace Y(s) cua ham qua do
y=ilaplace(Y) % ham qua do y(t)

= Dap ing xung
Dung 1énh impulse dé tinh va v& dap ung xung (ham trong lugng) ctia hé thong.
C phap ctia 1énh impulse giéng nhu 1énh step.
impulse(SYS)
impulse(SYS,T)
impulse(SYS1,SYS2,...,T)
[y,t]l=impulse(SYS)

= Dap @ng tin higu vao bat ky
- DUNg 1énh Isim dé tim dap ung thoi gian ciia hé thong ddi voi tin hiéu vao bat ky.
Isim(SYS,u,t) : v& dap tmg véi tin hiéu vao u bt ky trong khoang thoi gian t.
[y.t] = Isim(SYS,u,t) : tra vé ddy gi4 tri dap ing y tuong g vai vecto thoi gian t.

- Mot so vi du tao tin hiéu vao:

>>t=0:0.01:1;

>>u= ones(size(t)); plot(t,u) % unit step (bac thang don vi) u=1(t)
>>u= 5*ones(size(t)); % step (bac thang) u=5(t)
>>u=[1;zeros(100,1)]; % impulse (xung nhon don vi)

>>u=t; % ramp (ham déc)

>>U=tA2 ; % parabol

>>U= square(4*t) ; % xung vubng

>>u =sin(t) % song sin

>>t=0: le-4: 1.5;

>>y=sawtooth(2*pi*50*t) % song rang cua chu ky 2pi, bién d6 +1

Vi du sau ddy minh hoa dép tng ctia khau PT; d6i vé6i tin hiéu vao sin(t) trong 10 giay.
>>1=0:0.01:10; u=sin(t);
>> sysPT1=tf(1,[3 4]); Isim(sysPT1,u,t)
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Lingar Simulation Results
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Time [zec)

C6 thé tao nhanh cac tin hiéu vao dang séng bang ham gensig :
[u,t] = gensig(typ,tau)
[u,t] = gensig (typ,tau,Tf,Ts)

Bang tham s typ ta c6 thé khai bao loai tin hiéu: séng sin (sin'), song vuéng (‘'square’),
hoac day xung nhon (‘pulse’). Tin hiéu do gensig tao ra c6 bién do chuén 1a 1don vi. Chu
ky cta tin hiéu duoc khai bao nhd tham sd tau. Tf 13 khoang thoi gian tac dong va Ts 14 thoi
gian ldy mau (chu ky 1dy mau). Vécto thoi gian t dugc Matlab tu dong chon hodc tinh theo
TfvaTs.

Hinh sau ddy minh hoa dép Gng cua hai khau PT1,~PT2~khi bi kich thich boi tin hiéu
vao song vudng chu ky 3s, thoi gian tac dong 10s, lay mau moi 0,01s do gensig tao nén:

>> sysPT1=tf(1,[4 1]); sysPT2=tf(100,[1 3 100]);

>> [u,t]=gensig(‘'square’,3,10,0.01); % tao tin hi¢u vao séong vudng
>> [y1,t]=Isim(sysPT1,u,t);

>> [y2,t]=Isim(sysPT2,u,t);

>> plot(t,y1,t,y2,t,u)

)
IV e |

05t /

o« U
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7.4. TiNH TOAN VA VE BIEU DO DAP UNG TAN SO

7.4.1 Biéu do Nyquist

CAc cAu tric thuong dung ciia ham nyquist :

LENH Y NGHiA
nyquist(SYS) V& biéu d6 Nyquist caa hé SYS
nyquist(SYS1,SYS2,...) V& biéu dd Nyquist ciia nhiéu hé théng trén cing hé truc

nyquist([k1;k2;...;kN],[DEN] | V& biéu d0 Nyquist ciia hé SYS ¢6 ham truyén dang
G(s)=k/DEN voi N gia tri khac nhau cua k

V& biéu dd Nyquist ing v6i vécto tan sb w dinh trude.

nyquist(SYS,w) Nhap vecto w theo cli phap wdau: gia s6 : weudi

Tinh phan thuc, phan ao cua dap ung tan sb (= tinh gia tri

[Re,Im]= nyquist(SYS,w) Re va Im tai cac diém nam trén duong Nyquist).

Vidu: Xét hé théng kin hdi tiép am c6 ham truyén dat vong hé tuong tng la:

R(s) Y(s)

0 . K K
_ s+1 §°+35°+3s+1

Tt ham truyén dat ta théy hé hé On dinh vi cac nghiém cta phuong trinh dac tinh déu
1a nghiém thuc -1 < 0. Tuy nhién, theo tiéu chuan 6n dinh Nyquist thi hé thong kin ciing 6
thé khong 6n dinh néu chon hé s6 khuéch dai K qua lon. Co thé st dung ham nyquist dé
khao sat anh huéng ctia tham s6 K nhu sau:

Dung 1énh
>>nyquist([4;8;10],[1 33 1])
ta thu dugc ba biéu d6 Nyquist nhu hinh dudi day, tuong tng véi K=4 , K=8 , va K=10.

Myquist Diagram
From: Ui 1)

T %110

Imaginary Axis
To: (2)

To: Y130

Real Axis
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Chon dai tan s6 khao sat tir 1,5 dén 2 rad/s voi gia s6 0,1 va v& lai biéu do Nyquist:
>>nyquist([4;8;10],[1 3 3 1],1.5:0.1:2)

Vi dai tan sb duoc chon thich Nyguist Diagram

hop ta thu dugc d6 thi phong to dé dé , , G

quan sat nhitng ving 1an cén cua diém

t6i han (-1; jO). Ta thay:
V6i K< 8 thi duong Nyquist h¢ ho
khong bao diém (-1; jO) nén hé kin
6n dinh,

- V6i K=8 thi duong Nyquist hé¢ ho
di qua diém (-1; jO) nén hé kin ¢
gi6i han 6n dinh.

- Véi K> 8 thi duong Nyquist hé ho
bao diém (-1; jO) nén hé kin khong
6n dinh

Ta: %1

Imaginary Axis
Ta: (21

To: %3

Real Axis

7.4.1 Biéu dd Bode

Céc chi tiéu chat lugng ctua h¢ théng kin c6 thé x4c dinh tir dic tinh tin sb cta hé
thong hd, dac biét 1a biéu do Bode cta h¢ ho. Vi du: d6 du trit bién dd, do du trit pha, tan so
cat bién, tan so cat pha....

LENH Y NGHiA

bode(SYS) V& biéu d6 Bode cua hé SYS

V& biéu d6 Bode cta hé SYS trong pham vi tan s6

bode(SYS {WMIN,WMAX}) ohi dinh

V& biéu d6 Bode ctia nhiéu h¢ thong chung trén

bode(SYS1,SYS2,...) mot hé true

Tinh gia tri bién d6 va pha cua hé théng. W 1a

[MAG,PHASE] = bode(SYS,W) vecto cac diém tan sé va nhap theo cu phép

[MAG,PHASE,W] = bode(SYS)
wdiu: gia s0 : weudi

V& biéu d6 Bode va hién thi gia tri du trit bién do,

margin(SYS) du trit pha,... ngay trén biéu d6

[Gm,Pm,Wgm,Wpm]= margin(SYS) | Tinh toan d6 du trit bién do, du trit pha, tan s cat
bién, tan so cat pha

Gia tri dy trit bién d6 Gm do ham margin tinh ra 1a gia tri tu nhién (khong don vi) , dé
chuyén d6i sang gié tri dB (deciBel) ta ding cong thitc Gm_dB= 20*Iog 10(Gm).

Véi h¢ roi rac ham bode s& 4p dung thuit toan bién ddi z = /T dé anh Xxa Vong tron
don vi thanh truc tan sO thyc ( trong d6 T 1a thoi gian 1dy mau). Do ham truyén tan s cua
hé roi rac co tinh tudn hoan véi chu ky 27/T nén véi hé roi rac, ham bode chi tinh dap Uing
cho nhitng diém tan s6 nhé hon tan s6 t6i han 7/T.
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7.5 Quy dao nghiém

Quy dao nghiém (hay biéu d6 nghiém) 12 tp hop cac nghiém cua phuong trinh dic
tinh, thé hién trén mit phang phirc, khi d6 khuéch dai K bién thién tir 0 dén +oo .

Phuong phap quy dao nghiém dung dé khao sat nghiém cua phuong trinh dic tinh
ctia hé kin nhu 1a mot ham cta hé s6 khuéch dai K. N6 khong nhitng cho biét hé théng c6
6n dinh hay khong, ma con cho biét v& hé s6 giam chin hay ti s6 tit dan dao dong.

Cac 1énh thuong dung dé vé& va khao sat quy dao nghiém :

LENH Y NGHiA
rlocus(SYS) V& quy dao nghiém
root =rlocus(SYs,K) | Tinh va xuat ddy gié tri nghiém tmg v6i K cho truéc.
[root,K]=rlocus (Sys) | Tinh va xuat ddy gié trj K va ddy nghiém tuong tmg.
rlocfind Chon K béng cach nhin chuot trén biéu d6 nghiém.
sgrid Tao cac duong ludi ciia gidm chan Eva tan sb riéng o,
pzmap(SYS) Tinh va v& vi tri cac cuc va zero cta hé thong
[P,Z]=pzmap(SYS) Tinh va xut cac vecto P, Z chira gié tri cac diém cuc va zero.

bé tao tién ich cho nguoi dung, Matlab hd trg cong cu SISO Design Tool. Béy,lé
cong cu thiet ke h¢ SISO theo phuong phap quy dao nghiém ket hop véi bi€u do Bode. Ap
dung cho h¢ da néu ¢ phén trudce ta cling dé dang xéac dinh duoc tri 6 K d€ hé ¢ gidi han on
dinh. Boan chuong trinh Matlab chi gom 2 cau 1énh :

>>olsys=tf(1,[1 33 1]); % mo ta h¢ hd voi K=1

>>sisotool(olsys); % vao cira s6 SISO Design

Tai cira s6 SISO Design ta c6 thé nhap gia tri d6 khuéch dai K vao 6 C(s) hoic dung
chudt di chuyén cac nim vudng trén biéu d6 quy dao nghiém (tuong tng véi viéc thay doi
tri s6 d6 khuéch dai k), ta dé dang tim duoc gia tri K=8 hé ¢ bién gidi on dinh véi d6 du trix
6n dinh G.M. ~ 0 dB. Do khuéch dai cang tang, do du trix on dinh cang am, ttc la hé cang
mét on dinh.

! SIS0 Design for System olsys
Flle Edit View Compensators Analysis Tools Window Help
NEEE &5 Y 1E $4L

Current Corrg

- el

Root Locus Editor (C) Open-Loop Bode Editor (C)

GM.: 00012348
Fregq: 1.73 radisec
Unstable loop

-80
A8 - — - — - —-— - W —-— - — - —
PM: 000217 deg
Freg: 1.73 radisec
4 -3 -2 E] 0 i ] o 1 2
10 10 10 10 10
Real Axis Frequency (rad/sec)

| Loop gain changed to & I

s - nmG6,e hBMo,,,,iBmmbii i ibbiiiiitiibtstt¥¢tipiiiniiin..
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7.6 Giao dién LTIViewer

Giao dién dd hoa LTIViewer duoc kich hoat bang lénh Itiview. V&i giao dién
LTIViewer ban c6 thé cung mdt luc khao sat dac tinh dong hoc cua nhiéu hé théng tuyén
tinh bat bién, va dbi voi mdi hé théng lai c6 thé v& dugc tit ca cac dang dac tinh dong hoc.
Do ¢6 thé v& duoc trén cung mot ctra s6 nén ban c6 thé d& dang nhan théy duoc mdi lién hé
gitra cac dang dac tinh dong hoc, vi du dap img xung la dao ham cua dép tng bac thang,
dinh cong hudng trén biéu dd Bode c6 bién do cang cao thi do vot 16 trén dap ung bac
thang cang cao, su lién hé giita biéu dd Bode va biéu d6 Nyquist,. ..

Mot s6 cach thudng ding cia 1énh Itiview :

LENH Y NGHiA

V& c4c biéu d6 chi dinh béi tham s6 PLOTTYPE
. PLOTTYPE c¢6 thé 1a 'step', 'impulse’, 'nyquist’,
bode',... hodc t6 hop {'step'; 'impulse'; 'nyquist’;
bode',...}

ltiview(PLOTTYPE, SYS)

Itiview(SYS1,SYS2,...,SYSN) V& biéu d6 step ciia nhiéu hé thong

V& cac biéu d6 chi dinh boi PLOTTYPE cua

Itiview(PLOTTYPE,SYS1,SYS2,...,SYSN) A 1A A
nhic¢u h¢ thong

Vi du:
>> G=tf(10,[1 2 10])
Transfer function:

10
s"2+2s+10
>> |tiview({'step';'impulse’;'nyquist’;'bode'},G)
-} LTI Viewer (=03
File Edit ‘Window Help
D& &L
Step Rezponse Impulze Responze
\ . - \ 1.5 4
Tu menu edit hoac tir
popup-menu khi nhdp chudt I S N .
phai trong ctra s6 LTIViewer, £ £
ban ¢ thé chon luya cac thiét < o 3
dat vé cau hinh nhu s6 luong . . . . . .
do thi, loai d6 thi, hién thi ’ 1Time s20) ‘ : : 1Time (20) ‘ :
hodc tat hién thi cac thong so
z A , A . Mygquist Diagram Bode Diagram
chat luong trén cac do thi,... 2 , g 100
i § o 1
E: B B
z £ -100 L L
%‘ @ 1]
E % - X
2 : : : . § -180 : ; .
4 0& 0 05 1 15 10 10° 10 102

Real Axis Freguency (radisec)

LTI Wiewver ‘
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BAI TAP THUC HANH
Chuong 1&2

1) Thuec hién lan lugt cac budc sau day:

- Khoi dong phén mém MATLAB, kiém tra tén thu muc hién hanh béng cach quan sat
0 Current Directory trén thanh Toolbar hodc go 1énh >>cd

Tao mot thu muc méi b tén 1a tén ciia ban (Vi du: 'Tran Van Tuan'), vi tri thu muc
mdi nam trong thu muc work cuia MATLAB.

Chuyén thu muc mai tao tré thanh thu muc hién hanh.
Kiém tra lai tén thu muc hién hanh trong 0 Current Directory trén thanh Toolbar.

2) Trong Command window, thuc hién 14n luot cac yéu cAu sau:

a. Dat tén CfiC bién dé biéu dién:‘ chiéu dai, chiéu rQng, chiéu cao va thuc hién phép

gan: chiéu rong= 3 (cm); chiéu dai=4 (cm); chiéu cao="5 (cm)

Tinh dién tich mat ddy va thé tich hinh hop véi cac thong sb trén.

Mo ctra s6 Workspace hodc dung 1énh whos kiém tra lai cac két qua da tinh. Luru
ndi dung cua Workspace thanh tp tin bai2_data.mat (Luu y kiém tra va tat cac
phan mém go tieng Viét nhu Vietkey, Unikey,... d€ tranh 16i khi nhap tén tap tin).
Quan sat ctra s6 Current Directory dé chic chén 1a tap tin bai2_data.mat da co.

Xoa tat ca cac bién trong Workspace hién hanh. M¢ lai tap tin bai2_data.mat va
kiém tra lai cac bién.

f. Thay ddi gia tri cac bién chiéu r(f)ng,vchig‘%u dai, chiéu cao tu}‘c y. Thuc hién lai cac
phép tinh trén. ( Luu y: Co the thay doi bang 1¢nh gén & cira s6 Command Window
hoac thay doi truc tiep trén ctra so6 Workspace )

3) Thyc hién lai bai 2 bang SCRIFT FILE v6i yéu cau la gia tri chiéu rong, chicu dai,
chiéu cao dugc nhap tir ban phim.
4) Thyc hién lai bai 2 bing FUNCTION FILE véi chiéu rong, chiéu dai, chiéu cao 12 céc
doi s6 cua ham. Cac gid tri ham tra ve la:
a. The tich cua hinh hop chir nhat
b. Dién tich mat day va thé tich hinh hop chir nhat
5) Su dung SCRIFT FILE va SCRIFT FILE viét cac chuong trinh tinh khéi lwong ctia mot
chi tiét may hinh tru tron 1am bang vat lidu thép c6 khdi luvong riéng 1a 7,8 kg/dm®,
6) Cho phuong trinh bac hai ax?+bx+c¢=0
a. Thuc hién phép gan tr Command window a=1; b=-8; c=15. Tinh nghiém cua
phuong trinh.
b. Tuong tu véi a=1; b=2; ¢ =13.
c. Thay d6i tuy y gia tri a, b, c. Tinh nghiém cua phwong trinh.
7) Str dung SCRIFT FILE giai phuong trinh bac hai véi a, b, ¢ dugc nhap tir ban phim.
8) Str dung FUNCTION FILE giai phuong trinh bac hai véi a, b, ¢ 12 cac ddi sb cia ham.
Gia tri ham tra vé la hai nghiém.
9) Viét file ham tinh chu vi va dién tich tam gidc khi biét do dai 3 canh.
10) Viét cac doan chuong trinh tinh thé tich hinh ling try dimg, hinh tr dién déu, hinh
chop, hinh chop cut, hinh non, hinh nén cut, hinh try, hinh cau.
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Chuong 3

1) Sir dung cac ham toan hoc co ban ¢ trong tai liéu dé thuc hién cac phép tinh sau :

@ /625 : -9 : 3100 (h) 2sin(n/5). arctg?(3)
() e% e;et;e™ (i) 2—fsin(30°)cos(45°)

(c) (1/2)eid i
2 sign(sin(5m/3).cos(135°))
_cosy2_

X St = -4 A y— (k)
(e) a" voi a=8.10" vax=3/4 4\/m
H 0/0; 1/0; 1/ )
2—[sin(-30°)|e

(@) 522°+3.In5.1g2 O] 37

(d) (3+2|)|30° (J)

1-cos?2

2) Cho bién x duoc gan gia tri tuy ¥ tir ban phim (x ¢ thé 1a mot s hodc vecto).Viét scrift
file tinh gia tri cua cac ham so sau:

£ =& +2e-x . £,(x) = cosh(x)
G09=""F— i gy00=sinh()

Chay chuong trinh. Nhan xét két qua va giai thich ?
3) Viét chuong trinh tinh gié tri caa cac biéu thirc sau

h(t)=1—Se2t _dgot
7° 77

11
-—t 1 . 7 7
t)=1+e 2 | =sinh| —t |—cosh| —t
Yo {7 (2 ) (2 ﬂ

Chay chuong trinh v6i bién t duoc gan gia tri tuy ¥ (t c6 thé 1a mot s6 hodc vecto).
Nhan xét két qua va giai thich ?
4) Cho hai s6 phtc :
z, = 3pi45°
Hay thuc hién trong MATLAB céc phép toan sau day voi hai sé phuc trén.
(@ z,+z,
(b) z,-z,
(c) z;*z,
d) z/z,
(e) Tinh modun va goc pha cua z; .
(f) Nhap z; theo dang modun-pha. So sanh két qua tra vé véi gia tri ban dau cua z.
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5) Cho hai vecto u, v nhu sau:

u=[2468] ; V=

~N O W e

(@) Tim phan tir 16n nhat va phan t bé nhat cua vecto u.
(b) Tim phan tir 16n nhat va phan tir bé nhat trong moi phan tir ctia ca hai vecto.
(c) Tim trung binh cong cua céc phan tir trong vecto u.
(d) Tinh téng va tich cac phan tu cua vecto u.
(e) Tinhtich vd huéng va goc hop bai hai vecto u va v.
(f) Viét chuong trinh cho phép nguoi ding nhap vao hai vecto cot u, v bat ky va
tra vé két qua la tich vé hudng va goc hop bai hai vecto do.
6) Hiy tao cac vecto dé biéu dién cac tap hop sau:
a) Tap cac sb tu nhién < 200; b) Tap cac sé nguyén duwong < 200;
¢) Tap cac sb chin <200 ; d) Téap cac sb 1é < 200;
e) Tap cac sd <200 va 12 boi sd cua s k, voi k duoc gan gia tri trude, tuy ¥.
f) Tap cac s6 <200 va dem chia cho 4 ludn c6 s6 du 1a 3.
g) Tap céac s6 chinh phuong <400 ;

7) Str dung cac ham vé tong, tich cac phan tir clia mang, hay thuc hién cac yéu cau sau:

(@) Cho n = 100. Tinh téng n s6 chin dau tién. (DS: 10100)
(b) Cho n = 100. Tinh téng n s6 1¢ dau tién. (DS: 10%)
(c) Cho n=20. Tinh tong n s6 tu nhién dau tién chia hét cho 12.  (DS: 2520)
(d) Cho n=20. Tinh tong n s6 chinh phuong dau tién. (BS: 2870)
(d) Tinhténg S=8!+9!+10! (DS: 4032*%10°%)
(e) Tinhténg S=1/3!+ 1/41 + 1/5! (DS: 0.2167)
(f) Tinhtébng T=1+3+5+...497+99+100 (DS: 1717)
(9) Tinhtong T=1+4+7+..+100+ 8! (DS: 41545)
(h) Tinhtdng T =1+1/2+1/4+1/8 +1/16 (PS: 1.9375)
8) Cho cac ma tran sau:
A:[1 2} ; 82[7 2} ; C:{nz_i 5—2_1
-1 2 10 3+1 1+3i

Hay thyuc hién cac phép toan:
@ A.*B; B./A
(b) AMB ; B.\A
(c) A*B*C ; A*B.*C
(d) Tinh dinh thic cua A, B, C.
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9) Chomatran :

6 43 2 11 87
A=|12 6 34 0 5
24 18 7 41 9

St dung cac phép toan trén mang va vecto nhu (), : , ....thuc hién cac yéu cau sau:
(a) Tao mot vecto hang c6 5 phan tir 1a hang 2 ctia ma tran A.
(b) Tao mot vecto cdt co 3 phﬁn tir 1a cOt 4 ctia ma tran A.
(c) Tao mét vecto hang c¢6 10 phan tir 13 hang 1 va 2 ctia ma tran A.
(d) Tao mot vecto hang chira céc phﬁn tir & cOt 2 va c¢Ot 5 cila ma tran A.

10) Tao ba ma tran nhu sau:

5 2 4 1 5 -3 7 14 1
A=|1 7 3 ; B=/0 -12 4 ; C=/10 3 -2
6 -10 0 2 6 1 8 -5 9

Thyc hién cac phép toan :
(a) A+B va B+A. Nhan xét ?
(b) A+(B+C) va (A+B)+C. Nhan xét ?
(c) 5*(A+C) va 5*A + 5*C. Nhan xét ?
(d) A*(B+C) va A*B + A*C. Nhan xét ?
() A*B va B*A . Nhan xét ?
(f) A*B va B'*A'.Nhan xét?
(g) (A+B)'va A'+B'. Nhan xét?
11) Nhap vao hai da thuec:
P(x) =x*+3x® —x? -5x +1
Q(x) =3x? —5x +4
(2) Tinh tong hai da thirc trén.
(b) Nhan hai da thuc trén.
(c¢) Tim nghiém cua 2 da thuc trén.
(d) Tinh gia tri P(1) ; Q(0).
(e) Tinh dao ham bac 1, bac 2 ctua P(x) va Q(x).
12) Phan tich c4c anh Laplace sau day thanh téng cac phan thuc tdi gian:

10 1205 +10
(@ G(s)= s® 11552 + 68s + 96 © HE)= 5(82 +13s+30)
6 HO 105+ 30 @ G 20

- s(s® +15s* + 68s + 96) B (s+2)(s* +4s+13)
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Chuong 4

1)

2)

3)

4)

5)

6)

7)

8)
9

Viét lai cac chuong trinh vi du c6 trong tai liéu vé cach st dung céac ciu trac if-elseif-
else-end, switch-case, vong lap for, vong lap while, ...

Viét chuong trinh tinh nghiém cua phuong trinh bac hai ax’ +bx+c=0 véia, b, ¢
nhép tr ban phim. Cac truong hop phuong trinh c6 hai nghiém thuc, nghiém kép, hai
nghiém phtrc déu phai xuat théng bao ra man hinh.

Viét chuong trinh in ra man hinh 50 s6 chin dau tién va tinh tong, tich cac sb do.

Viét chuong trinh in ra man hinh n s6 18 dau tién, voi n dugc nhap tir ban phim. Tinh
tong cac so da in. Chuong trinh phai canh b&o néu nguoi dung nhap gié tri n< 0.

Viét chuong trinh in ra man hinh n s6 ty nhién du tién chia hét cho a, véin va a
duoc nhdp tr ban phim. Tinh tong cac so6 da in.

Viét chuong trinh tim va in ra man hinh cac s6 tu nhién co6 ba chir sd, biét rang cac sb
d6 chia cho 3 thi du 1, chia cho 5 thi du 2, chia cho 4 thi du 3.

Viét chuong trinh tim va in ra man hinh cac sé ty nhién c¢6 ba chir sd, biét rang cac sd
d6 chia cho 8, 9, 30 déu du 3.

Viét chuong trinh in ra va tinh tong cac sé chinh phuong tir 1 dén 400.

St dung vong lap dé tinh tong binh phuong n s6 tu nhién; tong binh phuong n s6
chan; tong binh phuong n so I¢; tong binh phuong n so tu nhién chia hét cho k, vdi n
va k 1a s6 duong bat ky;

10) Str dyng vong lip dé tinh tong S=1!+2!+...+n!

11) Str dung vong lp dé tinh tong S =1/1!+1/2! +...+ 1/n !

12) Str dung vong lap dé tinh téng S =1/1% + 1/2% +...+ 1/n?

13) Viét chuong trinh in ra man hinh cac s6 nguyén té <150 va tinh tong cac s6 do.

14) Viét chuong trinh in ra man hinh n s6 nguyén t6 dau tién véi n dugc nhap tir ban phim

va tinh tong, tich cac sb nguyén t6 do.

Chuong 5

1)

Str dung 1énh plot vé& db thi cta cac ham sau:
(@ f(X)=5-4x-x> , xe[-6,2]
(b) g(x)=2x*>-8x-11 , xe[-15]
) yit)=1-3e*"+2e2 | xe[0,2]
(d) h(t)=1- eXcost— e?sint , te [0, 4]

(e) h(t)=1- e?cosot ;te[0,4] ; ®=1,24,6.

() ht)=1- e cos{10t + 2 e Sini0t te [0, 2]

J10

(@) h(t):% 1- e 'cosat — e sinat  te [0, 1]
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2) St dung 1énh ezplot v& db thi 2 cip ham tham sb sau trén cung hé truc, te [0, 27]

X = 7cost — cos7t va { X = 2cost
y = 7sint — sin7t y = 2sint

Thiét dit mau sic, marker riéng cho timg dudng dd thi thong qua handle va 1énh
set. Do thi thir nhat v& mau vang, marker la (*). Do thi thir hai v& mau do, marker la (o).

3) Sir dung Iénh ezplot v& do thi 2 cip ham tham sb sau trén cung hé truc, te [0, 27]

X = 6coSt — cosOt va X = 2c0s°t
y = 6sint — sin9t y = 2sin’t
Thiét dat mau séc, kiéu nét, marker. Dit lai tiéu dé caa do thi.
4) (a) Sir dung 1énh ezplot v& db thi ham sé: y®=2(1-¢UT)

Cac gié tri cua hing s6 thoi gian T 1an luot chon 12 2, 3, 4, 6. Cac d6 thi duoc vé
trén cung hé truc cé truc hoanh te [0, 20], truc tung ye [0, 2.2]. Thiét dat mau sac riéng
cho tirng duong do6 thi. Quan sat cac do thi va nhan xét ?

(b) Tao mot figure mai, dung lénh plot dé vé db thi va thuc hién cac yéu cau trén.
5) (a) Dung lénh plot V& trén cing mot hé truc toa dd d6 thi ba ham sd :
yl=sinx ; y2=sin(x+n/3); y3=sin(x+2n/3) vdi xe [0, 3]
Thiét dat mau sic, ghi chi cho d6 thi. Pat tiéu dé 1a 'Dong dién hinh sin ba pha'.

(b) Tao mat figure méi, ding Iénh ezplot dé vé db thi va thuc hién cac yéu cau
trén.

6) V& do thi ting cap ham sd sau day trén cung mot dd thi. Mdi cip ham s6 dugc vé
trong mét figure riéng. Trong moi figure hay tao chu thich bang 1énh legend dé chi 1d
mdi dudng do thi trong tng voi ham sb nao:

(@ u(x)=cos2x+sin3x; Vv(x)=3cos(x)-2sin(2x); xe [0, 4n]
by f)=ex>; g(x)=xF@1-3x) ; xe]0, 2]

(c) f(t)=sin3tcos2t ; g(t)=(@1/2)cost+(5/2)cos5t ; te [-2m, 27]
(d) vy (t)=Q@+2sint)cost ; y,(t)=1+2sint)sint ; te [0, 2x]

7) St dung Iénh ezplot vé& dd thi cac ham sd sau trén cung mot hé tryc toa do :
y,(t) =1— et 127
y,(t)=1— e *cos3t + %e“” sin3t
Thiét dit hé truc toa d6 tuong tng voi t € [0,4]; y1 vay, e [0, 1.2]

8) V& trén cing mot hé truc toa do do thi cua hai ham s :

18 o568t 29e—80t
11 11

h2(t) = 1+ e [%sinh(llt) - cosh(llt)}

hi(t) =1+

Thibt dat hé truc toa do véi te[0, 0.4]; h1 vah2e[0, 1.2].
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Nhan xét két qua va giai thich?

9) V& trén cung mdt hé truc toa do dd thi cta hai ham sb :

hi(t) =1 Seat Lot
4 4

h2(t) = 1—e™ Bsinh(zt) +cosh(2t)}

Thiét dat hé truc toa do véi te[0, 3]; hl vah2e[0, 1.05].
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Chuong 6

1) Tim gia tri bé nhét va 16n nhét cta cac ham sd sau:

Chay: Khix — 0-

a y=xX-6x*+5 ; x e [-1,5]

b. y=2e"sin(x) ; x € [-6, 0]
C. y=+100-x* ; x e [-4,4]
v _y2
d. :“—XZ . X e [-200,200]
1+x+X

e. y=2tgx—tg’x ; X e [0, n/2]
2

f. y=xe* » x e [-1,1]

Hudng dan :

Céch 1: V& va sir dung db thi.

Céch 2: Dung 1énh

Vi du:
>> y="X"3-6*x"2+5'
>> [xmin, ymin] = fminbnd (y,-1,5)

>> yN="-(x"3-6*x"2+5)' % yN=[-'y]

a xmin= 4 xmax= 0
ymin=-27 ymax= 5

b xmin=-2.356 xmax=-5.498
ymin=-14.92 ymax= 345.28

c xmin= 4 xmax= 0
ymin= 9.165 ymax= 10

d xmin= -200 xmax=-0.5
ymin= -1 ymax= 1.667

e xmin= 1.57 xmax= 0.785
ymin=-inf ymax=

f xmin=-0.707 xmax= 0.707
ymin=-0.429 ymax= 0.429

>> [XNmin, yNmin] = fminbnd (yN,-1,5)

>> xmax=xNmin, ymax=-yNmin

2) Tinh céac gidi han sau :

] sin x
a. lim|—=
x—0 X

c. lim 2tgx—tg®x
x—%

e. lim

. [ x*-a?
lim
X—a X—a

1

.. [a¥=xIna |*¥
i lim| ———
x=0{ b* —xInb

(sin(x+ h) —sin x)
h

«

Khi x = 0+
Khi x —» -
Khi x = +w

=

[xmin,ymin] =fminbnd (y,x1,x2)

% tim xmin, ymin cta ham y=f(x)
% taoyN=-y
% tim xmin, ymin cua yN

% dao ddu cua yNmin

(1) .. (1
lim|=|; lim|=
Xx—0-\ X Xx—=0+\ X

a X
lim 1-e™ : lim (1+—]
t—o+4w0 X—>+00 X
liml —P___9
x->1\1-xP 1-x9
. 1) . 1
lim ;o lim
x—0- \ 14 el/* x—0+ \ 14 el/*
. 1-x-%x> . 1-x—%?
lim = lim =
x40 14X+ X" X0 14 X4X

liy gidi han bén trai (‘left’) diém 0

liy gi¢i han bén phai (‘right') diém 0

liy gi6i han tai -Inf hodc gidi han bén phai ('right') diém -Inf
14y gidi han tai Inf hodc gidi han bén tréi (‘left') diém Inf
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3) Dung ham symsum tinh céc tong sau :
YIS YD 3 SRS 34
1 1 1 1
b. >on Zn:3n ; Zn:(3n+1) > 4n?
1 1

1

c. Zn:(Zk—l) ; Zn:(2k—1)2 ; i(2k-1)3
1 1 k=1

d. Zn:(llk) ; Zn:(llak) ; Zn:(llkz)
k=1 k=1

k=1

n _ 2, x & sin(kn)

P X X
k=0 k=0 k=0
Cho n=10. Hay tinh gia tri ctia mdi tong da cho bing cac phuong phap sau :

1- Dung ham symsum tinh tong S theo n . Sau d6 gan n=10 ; eval(S)
2- Dung ham symsum tinh tong truc tiép v&i n=10.
3- Dung vong lap for hoac while
4- Dung cac ham sum, prod (tinh tong, tich cac phan tir cia vecto) .
Nhan xét vé pham vi ing dung va két qua ctia cdc phuong phap trén.

4) Dung Iénh dsolve giai cac phuong trinh vi phan sau day :

a. y'=ay

b. y —y=sint

C. V' 42y +y=(2x+4)e*

d. 2xyy'—y>+x=0

e. yZi+y?=1 v6i didu kién (DK) ddu  y(0) =0

f. y"+3y'+2y=0 véi PKdau y'(0)=a ; y(0)=b
0. y'+2y+5y=3 véi PKdau y'(0)=y(0)=0
h. y"—a’y=0 v6i DK y(0)=1; y'(n/a)=0
i. y'+3y =x+cosx véi PKdau y'(0)=y(0)=0

5) Tim ham qua do h(t) néu biét anh Laplace H(s) nhu sau:

40 10s+ 25

@ N0 =m0 O N0~ S as)
3415 _ 116(s +40)

(©) H(s)= 5(% + 65 +15) @ HE) s(s® +138s + 4640)

o Heo BB 0 H - 1226+

s(s® + 85+ 25) ~ 5(s? +1575 +5246)
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Chuong 7

1) Tim ham truyén dat cia hé théng c6 so d6 khdi sau day:

2(s+1) [«
Gs
X 1 1 1 1
- —> > - >
S S+ l S + 2 S B
Gl Gz G3 G4
2) Tim ham truyén dat ctia hé thong c6 so dd khéi sau day:
Gs
2(s+1) [«
X 1 1 B 1 1
- —> > > — >
s s+1 s+2 S
Gl Gz G3 G4
3) Tim ham truyén dat cua hé thong c6 so d6 khdi sau dy:
2(s+1) [«
+ Hi
1 1 1
K —> > » = >
s+1 s+2 s | B
- a G1 Gy Gs Gas
4) Cho hé théng c6 so @6 khdi nhur hinh v& .
X e PID R 10 y
| s?+55+6 g

B6 diéu khién PID c6 Kp =7; K, =12; Kp =1.

Tin hiéu vao bac thang don vi x= 1(t).
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Hay viét chuong trinh Matlab thuc hién cac yéu cau a, b, ¢, d, e sau ddy:

a.

T o o o

Tim ham truyén dat G(s) cua hé thong.

Xéc dinh gia tri cac cuc va zero cua hé théng.
V& biéu d6 dap tmg qua do h(t) caa hé thong.

Tim biéu thirc ctia ham qua d6 h(t) =?

Tim gié tri x4c 1ap h(eo) va sai s6 xéc l4p (o)

Luu chuong trinh, dat tén tap tin l1a Bai7_4.m . Goi thuc hién chuong trinh va thuc hién
tiép yéu cau sau day:

f.

Thao tac v6i do thi dé xac dinh cac thong sb chat lwong: thoi gian quéa do ( Settling
time), do vot 10 (Overshoot), gia tri xac 1ap h(e0), sai s0 xac 1ap e(0).

Vao menu file> save as> luu chuong trinh véi tén mai 1a Bai7 4B.m . Chinh stra chuong
trinh trén tap tin méi dé thuc hién tiép cac yéu cau sau day:

0.

Giit nguyén gia tri ban dau ciia Kp va Kp. Thay d6i gia tri K; tuy y. Xac dinh gia tri
gidi han cia K| dé hé théng luén 6n dinh. (n6i cach khac, h(w) c6 gia tri hitu han).
Trong pham vi hé théng con on dinh, c6 nhan xét gi vé gia tri ctia h(co) va e(e) khi
K, thay doi ?

Dit gia tri K; =0 va Kp=1. Thay ddi gia tri Kp tuy y. Xéc dinh gia tri giéi han cia
Kp dé hé théng luén 6n dinh. Trong pham vi hé théng con 6n dinh, ¢6 nhan xét gi
vé gia tri ctia e(c0) va tinh dao dong cta hé khi Kp thay d6i ?

. Dit gia tri K, =0 va Kp=7. Thay d6i gia tri Kp tuy y. C6 nhan xét gi vé gia trj e(0)

va tinh dao dong ctia hé khi Kp thay d6i ?

5) Thuc hién twong tu bai tip 4 véi hé théng c6 so d6 khdi nhu hinh vé .

z | PD 0 2
s> +55+4

v

»
»

B6 diéu khién PID c6 Kp =6; K, =8; Kp =1.

6) Thyc hién tuong ty bai tap 4 v6i hé thong c6 so d6 khdi nhur hinh vé .

X > PID - 2
s> +6s+5

\ 4
v

B6 diéu khién PID c6 Kp =9; K, =20; Kp =1.

7) Thyc hién tuong ty bai tap 4 v6i hé théng c6 so d6 khéi nhu hinh vé .

X € P 40 y
|2 +16s+28

y
v

B0 diéu khién PI c6 Kp =1; K, =2.
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CAU HOI TRAC NGHIEM
1) Tén bién nao sau day 1a khong hop 16:
a) Chieucao b) Chieu-cao
c¢) ChieuCao d) ChleUcaol
2) Tén bién nao sau day la hop 1é:
a) G1(s) b) Gis
c) 1Gs d) G1s
3) Dé xo4 hai bién u va v trong Workspace c6 thé dung lénh :
a) >>clear u, v b) >> clear u v
c)>>clearu ;v d) caavab déu dung
4) Pé xo4 moi bién trong Workspace va 1am sach man hinh MATLAB c¢6 thé dung 1énh :
a) >> clear clc b) >> clear , clc
c) >> clear (clc) d) ca 3 céach déu dugc
5) Cau lénh nao sau day la hop 1€, khong bi bao 16i :
a) s='input’ b) s= input (Hay nhap gia tri s:)
c) s= input d) s= Input ('Hay nhap gia tri s: ")
6) DPémo méi cira s6 soan thao Editor tir ctira s6 MATLAB c6 thé dung cach :
a) go 1énh edit b) vao menu File -> New-> M-File
¢) ava b déu dugc d) a va b déu sai
7) M-file c6 thé la:
a) scrift file b) function file
c) file chuong trinh d) ban co6 y kién khac
8) Dé thuc hién file "baitapl.m", tai command window c6 thé danh 1énh:
a) >>baitapl b) >>baitapl.m
¢) ca hai déu dugc d) ca hai déu sai
9) Dong khai bao ham nao sau day la khong hop 1€ :
a) function TT=bai_1(a,b,c) b) function [TT]= bai_1(a,b,c)
c) function =bai_1(a,b,c) d) function [TT, DT]= bai_1(a,b,c)
10) >> A=[1 2] la cau lénh diung dé nhap A véi A 1a:
a) vecto cot b) vecto cot bude ting bang 2
c) vécto hang d) vecto hang budc ting bang 2
11) >>B=[12 3;-4 6 1] la cau lénh dung dé nhap B véi B 1a :
a) ma tran b) ma trn hang
¢) ma tran cap 2 d) ma tran cép 3
12) Cho 2 véctou=[ 13 5] va v=[2, 4, 6], co thé thuc hién dugc phép tinh nao sau day:
a)u'.*v b) u*v

c) ca hai d) khong phép tinh nao
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13) Cho 2 vécto u =[ 1:3 ;5]; v=[2 4 6], c6 thé thuc hién dugc phép tinh nio sau day:

a) u.*v b) v' *u
¢) ca hai d) khoéng phép tinh nao
14) Lénh nao sau day dung dé tim vécto chira cic phan tir & hang mot ciia ma tran A ?
a) A(1,) b) A(;,1)
c)A(l:) d) A(2)
15) Lénh nao sau day dung dé tim vécto chira cac phan tir ¢ cot hai cia ma tran A ?
a) A(2,) b) A(:,2)
c)A(2:) d) A(2)
16) Lénh >>X= linspace(0,10) cho két qua X 1a mot :
a) vécto hang b) vécto hang c6 100 phén tr
C) Vécto cot d) vécto hang cé budc tang bang 1
17) Céc truong hop nao sau day sé bao 16i:
a) >>x=12; disp(x) b) >> x=12; fprintf (x)
¢) ca hai d) khéng truong hop nao
18) Lénh nao sau day s€ khong thuc hién dugc ?
a) G=tf(6,[1 5 6]) b) G=tf( [6],[1 5 6])
C) s=tf(s); G=6/s"2+5*s+6 d) G=zpk([ 1.[-2 -3],6)
19) Lénh vé& d6 thi nao sau day s& bi bao 16i ?
a) syms x; y=x"2; ezplot(y,[0, pi]) b) syms x; y=x"2; ezplot(x,y,[0, pi])
c) cd hai d) khong 1énh nao
20) Lénh v& d6 thi ndo sau day s& bi bao 16i ?
a) x=0:100; y=x."2 ; plot(x,y) b) y=x."2 ; plot(x,y,[0:100])
c) ca hai d) khong 1énh nao
21) C6 thé dung 1énh nao dé cong hai da thirc (x+1) va (x*+3) ?
a)>>[11]+[1 3] b)>>[11] +[10 3]
c)>>[011]+[103] d)>>[110]+[103]
22) Dé tim ham truyén ctia hai phan tir ndi tiép, ¢ thé ding :
a) toantu + b) Ham series
c) avab déu duoc d) a va b déu sai
23) Dé tim ham truyén cta hai phan tir song song, c6 thé dung :
a) todn tr * b) Ham parallel
c¢) ca hai déu dugc d) cd hai déu sai
24) Hé sys mo ta boi cac 1énh: >> G1=tf(1,[1,4]); sys=feedback(G1,1,1)
a) 1a hé phan hoi duong b) 12 hé phan hoi am

¢) 1a hé phan hoi 4m don vi d) 1 hé phan hoi duong don vi



