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1. CHUONG I: MATLAB CAN BAN

1.1. Matlab — ngén ngir cua tinh toan ky thuat

- MATLAB la mét ngdn ngit bac cao va mdi trudng twong tic cho phép ban tién
hanh cac nhiém vu tinh toan c6 cuong do 16n nhanh hon véi cdc ngdn ngir 1ap trinh
nhu C, C++ va Fortran.

- MATLAB viét tat cho "Matrix Laboratory" - Phong thi nghiém ma tran. Ban dau
Matlab duoc thiét ké bai Cleve Moler vao nhitng naim 1970 dé sir dung nhu mot
cong cu day hoc. Tir d6 dén nay né da dugc phat trién thanh moét bo phan mém
thwong mai rat thanh cong.

- Hién nay MATLAB R14 1a mot bo phén mém cho cong viéc tinh todn trong cac
nganh k¥ thuat, trong khoa hoc va trong linh vuc toan hoc ung dung.! Matlab cho
ta mdt ngon ngtr 1ap trinh manh, giao di¢n dd hoa xuét sic, va mot pham vi rat rong
cac kién thirc chuyén mon. Matlab 13 mot thuong hiéu da duoc thwong mai hoa cua
tap doan MathWorks, Massachusetts, USA (hién 1a nha cung cap hang dau thé gioi
cho cac phan mém tinh toan k¥ thuat va thiét ké dya trén mé hinh).

1.2. Kha nang va nhirng (rng dung cua Matlab

- Mot trong nhiing tinh ning tuyét voi nhat ciia Matlab nhin tir géc d6 nhitng nha
khoa hoc tinh todn 1a thu vién dung san to 16n rat phong phti cac chu trinh tinh toan
va cac cong cu hién thi do hoa.

- Matlab cho phép nguoi dung tién hanh rat nhleu cac nhiém vu thong thuong lién
quan to1 vige giai quyét cac van dé mot cach sé hoc. N6 cho phép ching ta danh
nhiéu thoi gian hon cho viéc suy nghi, khuyén khich chiing ta thi nghiém.

- Matlab ung dung nhiing thuat toan hét strc dugc tran trong vi vay chiing ta ¢ thé
tin tudng vao két qua thu duogc.

- CéAc tinh toan rat manh c6 thé duogc thuc hién chi véi mot hodc hai cau 1énh.

- Ban c6 thé xay dyung riéng cho minh nhirng ham toan hoc cho nhing (mg dung dic
biét.

- Matlab cung cap giao dién dd hoa tuyét hao, cac hinh tir Matlab c6 thé dem chén
vao LaTeX va cac tai liéu Word.

- Tai liéu huéng dan nay chi dem dén mot cai nhin thoang qua vé sttc manh va sy
linh hoat ctia hé thong Matlab. P& c6 dugc nhitng hiéu bi€t sau sac va chi tiét hon,
xin tham khao cac gido trinh Matlab chuyén dung khac hi¢n c6 trén thi truong.

! Tén chinh thite MATLAB viét chit in, song dé cho tién ching t6i s& viét thuong trong sudt cudn sach nay.
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VD: Hay cung tham khao cac demo ctia Matlab dé xem ta c6 thé lam dugc nhitng
gi chi véi mot vai dong Iénh don gidn:
>> colormap (hsv(64))
>> z = cplxgrid(30); $ mién khéng gian sé phirc don vi z
>> cplxmap (z,z"3) $ v& dbé thi ham x = z*3 - hinhl
>> cplxroot (3) % vé dé thi ham y = z~(1/3) - hinh2
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Hinh 2: B0 thi ham y =3/z trong khong gian s phtic
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1.3. Dac diém cua Matlab

Ldp trinh theo nghia thong thuong, 1a nhdp vao may nhitng cau I¢nh rd rang, theo
mot thr tu nhat dinh sao cho khi may thuc hién theo dtng thir ty d6 thi s& cho ta két
qua mong mudn. Mot khai niém ném na twong ty nhu vy thuong thy trong cac
khoéa hoc 1ap trinh céc ngon ngir C, Pascal...

Khi khoi dau véi Matlab ta hay hiéu theo nghia rong hon: lap trinh con c6 cac budc
biéu dién bai toan dudi dang cc ham va may tinh qua viéc thuc hién cac ham nay
cho ta két qua. Phuong phap nay c6 muc dg triru tugng cao hon so voi cac cau 1énh
chi dan don thuan.

Pé minh hoa diéu nay, ta xét mot vi du rat don gian: so sanh phép cong hai vécto
trong ngon ngir 1ap trinh Pascal va Matlab.

- Pascal biéu dién mot vécto dudi dang mang (array), chang han c6 3 vec-to A, B,
CvaA+B=C:
var
A: array[l..5] of integer
B: array[l..5] of integer
C: array[l..5] of integer;
i: integer;

3, 7, 4, 2, 0);
-2, 4, 8, 5, 1);

(
(

begin
for i :=1 to 5 do
begin
C[i] := A[i] + B[i]
end
end.

- Cach 1am trong MatLab don gian hon nhiéu:

A=[37420];
B=[-248051];
C=A + B;

- C6 duge sy don gian néi trén 1a nhd Matlab da xay dung sin khai niém ma trén.
Dau cong trong dong 1énh Matlab biéu thi phép cong ma tran. Pascal khong dugc
nhu vady; mang chi la su bleu dién c6 thtr tu ciia cac bién. Khong co phép cong ma
tran, chi c6 phép cong hai s6 — vi vy chuong trinh Pascal dai hon rat nhiéu.

- Mot dic diém nita 1a tat ca cic bién trong chuong trinh Pascal trén déu phai duoc
khai b4o. Trong Matlab cac bién s€ tu dong hinh thanh trong moi cau lénh gén.

Trong nhimg nim gan ddy, bén canh cic ngdn ngir lap trinh truyén thong (C / C++
/ Fortran), cic ngdn ngit van lénh (scripting languages) dugc st dung phd bién hon
trong linh vuc nghién ctru tinh toan. Matlab 1a mot trong cac ngén ngir nhu vay. La
mot ngdn ngir bac cao, mdi dong 1énh Matlab thudng co tac dung tuong duong voi
khoang 10 dong 1énh ciia C / C++. Nguoi 1ap trinh s& ton it thoi gian gd cau 1énh va
tap trung hon vao ndi dung chuong trinh.
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Tuy vay cac ngon ngir ldp trinh bién dich nhu C / Fortran cho phep chuong trinh
tinh toan rat nhanh va téc do cling la mot yéu cAu rat quan trong trong cac chuong
trinh tinh 16n. Do d6 mot cach két hop thong minh 1a phan 15i tinh toan c6 thé duoc
viét béng ngon ngit bién dich, va cac thao tac nhap xudt, xi li, hién thi s liéu dugc
viét boi ngdn ngit van 1énh nhu Matlab.

1.4. Cai dat va kh&i dong Matlab

Chung t6i sir dung Matlab phién ban 7.0 hay R14 (phat hanh 2004) dé gidi thiéu
nhiing tinh ning co ban nhat. Hién nay Matlab da phat trién dén phién ban R2024b,
v&i nhiéu dic diém nhu tinh toan hiéu nang cao trén nhiéu nhan CPU, hoan thién hé
thong kiém thir phan mém (testing framework). Ngoai Windows (nén tang duoc gioi
thiéu trong sach nay), Matlab con chay trén UNIX (thuc ra ddy moéi chinh 1a nén
tang nguyén gdc dé phat trién Matlab), Linux va Mac OS X. Vé ngoai giao dién do
hoa cua Matlab cting khac nhitng hinh in trén sach nay song nguyén ly hoat dong
van giit nguyén va cac dong ma 1énh hoan toan c6 hiéu lyc.

1.4.1. Cai dat Matlab 7.0
- Yéu cau vé cau hinh may tinh:

+ B vi xur Iy Pentium hodc Pentium Pro

+ Windows 95 hodc NT (WinXP home, XPprofessional déu duoc)

+ B0 diéu phdi d hoa 8 bit va card man hinh téi thiéu 256 mau

+ Dung luong 6 ctimg 25 MB cho t61 hon 1 GB (tuy thuge vao cach c4u hinh
dia cting, phan vung dia, so hop phan cua Matlab dugc cai dat), va téi 2,1 GB néu
cai dat Matlab cung véi Simulink.

+ B0 nhé dong (RAM) t6i thiéu 16 MB (nén ¢ bd nhé tdi thiéu 128 MB)

+ Cac khuyén nghi khéac: B nhé bo sung, card dd hoa bd sung, card am
thanh, may in, MS-Word 7.0 hodc horn2 trinh bién dich C, Borlean, Micosoft (xay
dung file MEX), trinh duy¢t internet (d€ chay Matlab Helpdesk online).

- Qué trinh cai dat Matlab 7.0 cho Windows XP (bo gdm 2 dia CD):

~ +Duadia CD vao 6 doc. Néu chuong trinh SETUP khéng tu dong chay thi
nhan dup vao biéu tuong setup.exe d€ bat dau qua trinh cai dat.

+ Accept (chdp nhan) nhimng thoa thuan vé ban quyén. sau d6 click Next.

+ Néu ban cai theo kiéu mic dinh (hay con got 1a Typical setup - kiéu pho
bién), Matlab trén may tinh ctia ban s& c6 cac hop phan co ban nhat dé 1am viéc theo
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cac huéng dan trong tai liéu nay. Theo cac hudng dan trén man hinh. Cho dia CD
thtr 2 vao khi duoc yéu cau.

+ Néu ban cai dit theo kiéu tuy chon cd nhan (Manual setup) thi nhan vao
cac hop thanh phan dau 'v' néu ban muon co6 tiy chon d6. Nhan tiép néu ban khong
c6 y dinh (c6 thé thém vao sau nay néu muon).

+ Trén man hinh hién thi 'C:\MATLAB7' 1a thu muc mic dinh cua qué trinh
cai dat. Neu ban muon cai dat vao dia chi khac, hoac doi tén thu muc, thi ban lua
chon 'Browse'.

+ Chi tiét huéng dan cai dat xin xem file ‘install_guide.pdf® trong dia CD1
(ban tiéng Anh).

- Cai dat trén mang:

Tuy theo hop ddng ki két voi cong ty MathWorks Inc. ma ban c6 thé tai vé va cai
dat san pham (Matlab, Simulink) véi phién ban twong rng sau khi dang nhéap vao
tai khoan web.

1.4.2. Khéi déng Matlab (Hé diéu hanh Windows)

- T HDH Windows, khoi dong Matlab don gian bang cach nhay
dap vao biéu twong MATLAB trén man hinh, hodc bang cach 'j

chon MATLAB tir Menu Start.

- Qua trinh khoi dong dua ngudi dung dén Cira s6 Iénh, noi cac 7
dong 1énh duoc biéu thi bang hai dau >>.

MATLAB 7.0

>>

Pay 1a ddu hiéu cho thiy Matlab dang chd ban danh mét (cau) 1énh. Khi hoat dong
trong ché d0 may tinh cam tay, tat ca cac Iénh cua Matlab dugc nhép vao dong Iénh
ttr ban phim.
- Matlab c¢6 thé dugce su dung theo nhiéu ché do va nhiéu cach khac nhau;

+ Nhu mot may tinh cim tay cao cap trong ché do may tinh cam tay

+ Nhu mét ngon ngir 1ap trinh bac cao

+ Nhu mdt chu trinh con goi tir chuong trinh C

Trong tai liéu ndy chiing ta s& di nghién ctru chi tiét 2 ché d¢ dau tién.

1.5. Quan ly khéng gian lam viéc cua Matlab

- V¢ co ban, khong gian 1am viéc cia Matlab gom c6 cac phan sau:
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+ Cira s6 trg gitp (Help window)

+ Nut Start

+ Cira s6 nhap 1énh (Command window)

+ Cira s6 khong gian 1am viéc (Workspace window)

+ Cira s6 qua trinh 1énh (Command History window - lich sir)

+ Ctra s0 bién tdp mang, vecto, ma tran (Array editor window)

+ Ctra 0 dia chi thu muc hién thoi (Current directory window)
- Nut ‘x” & goc trén bén phai mdi cira s6 dung dé dong chung. Hién thi lai cira s6
béng cach tich “Y’vao tén ctra s twrong Gmg trong menu Desktop.

- Nut mii tén cong bén canh nat ‘x” dung dé tach cac cira sO lam viéc trong ctra s6
chinh MATLAB thanh ctra s6 con doc lap. An ntit nay mot 1an nira s& nhap mot cia
s6 doc 1ap vé cira s6 chinh cia MATLAB.

- Ctra sO Help, sttorjy s& duoc gidi thidu cy thé  trong muc 1.7 va muc 1.8. Sau day
cac clra sO 1am viéc con lai s& dugc gidi thidu vén tat.

<): MATLAB Q@@

File Edit Debug Desktop Window Help
De| & BB o o n ﬁ; @ Current Directory: | C:WATLAB7 work v/ ..
Shortcuts [2] How to Add (2] What's New

kspa LI Al Command Window 2 I
PSS e M- ([ |||

MName l Value I ¢

< i 1 3
Current Directory | Workspace |

@ %-- 8/14/07 12:10 AN --%
8 %-- 8/14/07 7:37 PH --%

4\ start

Hinh 1.1: Giao dién cua Matlab 7.0

* Nut Start: & goc dudi bén trai cia man hinh Matlab, cho phép ta chay cac ung
dung mau (demos), cac cong cu va cira s6 chua hién thi khi khéi dong Matlab. Béng
cach danh 1énh 'demo’ ban c6 thé tiép can véi mot tap hop siu rong nhiing file trinh
dién gid tri rat cao, vi d6 1a biéu hién cho nhimg kha ning ctia Matlab.
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Vi du: Thir chay Start -> Matlab -> Demos va chay mdt (mg dung mau trong clra
s0 Demo(s).

Ghi chu: Lénh nay s€ x0a tat ca gia tri ciia cac bién hién co.

* Cira 56 Iénh: da duge dé cap 6 muc 1.4.2. (Khoi dong Matlab).

- Cac dién giai va cAu (ménh d&) ctia Matlab dwoc danh gia khi ban g& vao 'Cira s6
Iénh', va cac két qua tinh toan cling duoc thé hién tai day. Khong gidng nhu Fortran
va cac ngdn ngir tinh toan can bién dich khac, Matlab 1a mot moi trudng tuwong tac
— ban dua ra mét cau lénh, va Matlab cb géng thuc thi né ngay lap tirc trude khi doi
hoi 1 1énh tiép theo.

- Cac dién giai va cau ciing dugc sir dung trong cac M-file (s& duoc trinh bay chi
tiét & chuong V). Chiing thudng c6 ciu tric:

>> bién = dién gidi ]
hodac don gianla  >> dién giai J
- Cac dieén giai thuong dugc soan bang cac todan tir, cac ham, va tén céac bién, va
duoc hién thi trén man hinh sau khi an Enter. Cac cau 1énh c6 dang ‘tén bién = dién
giai’ thi dién giai d6 s& dugc géan cho bién de su dung sau nay. Khi ‘tén bién’ va
dau ‘=" dugc bo di thi két qua cua dién giai s€ dugc tu dong gan cho bién cd tén
‘ans’ (hay answer — cau tra 101) va hién thi trén man hinh.

- Mot céu (Iénh) thong thu’O’ng s ket thiic & cudi dong. Tuy nhién c6 thé tiép tuc
mot cAu bang ba ddu cham “..." ¢ cudi dong.

- C6 thé dat mot vai cau 1énh trén cung mot hang, ngan cach bdi diu phéy ‘,” hoac

cham phay 3’
- Néu mot cdu 1énh két thuc bang dau cham phay Y cubi cau thi két qua cta 1énh d6
s¢ khong dugc hién thi, tuy nhién yéu cau tinh vin dugc thuc hién (phép tinh hay
phép gan Van duogc thuc hién, két qua co trong workspace). Diéu nay 1a thiét yéu
trong viéc an di cac két qua trung gian khong mong mudbn (VD nhu khi thyc hién
mat loat phép tinh, hay tinh todn v&i cdc ma tran 16n).
- Ban c6 thé x6a tréng toan bd cira sb 1énh bé‘mg 1énh

>> clc J % (clear command window)

hodc vao menu Edit -> Clear Command Window. Khi thyc hién I¢nh nay, toan bd
gia tri cua cac bién hién c6 khong thay doi hay mat di.
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Workspace

* Cita s0 khong gian lam viée | . - .o a- , _
) i 2 " ~ | Stack:
(workspace): HPmsS M| M- stec

i Name 7 I Value 7 ] Class
Céc bién va dir liéu ma ban nhip vao JEA <Bx6 doubles double
hodc tinh toan ra s€ duoc Matlab luu EE]E """ [123456789 ... double
trong mot phan goi 1a 'khéng gian lam JEHC <2x11 double> double
viéc'. Tat ca cac bién, ngoai trir nhiing
bién cuc bo thudc vé mot M-file, s& duoc .

the hién trong khong gian lam viéc :
. L Current Directory | Workspace |
- Lénh 'who' hoac 'whos' liét ké cac bién

hién c6 trong khong gian lam viéc.
VD: danh I¢énh 'whos' vao cua s6 1énh, ban s€ thay mdt danh sach céc bién hi¢n co
cung ki€u loai va kich c& cua ching.
- bé biét gia tri hién tai cia mot bién, ban danh vao té€n bién tai dau nhac cia ctra s6
Iénh va Enter.
- B¢ x6a mot ham hoac bién khoi khong gian 1am viée, ta st dung 1énh 'clear':

>> clear tén_bién <J

Ban than 1énh 'clear' s& x6a tat ca cac bién hién co (twong dwong voi 'clear all')

* Cira s0 bién tdp mdng (ma trgn néi chung): Khi ta di c6 mot mang, ta co thé
chinh stra, bién tap lai n6 bang Array Editor. Cong cu nay lam viéc nhu mdt bang
tinh (spreadsheet) cho ma tréan.
Vi du: C6 ma tran M, hiy thir click va thay d6i no, thay d6i cac phan tir, hay kich
thudc ma tran. Quay trd lai Cua so 1énh va gé 'M' roi Enter, xem ma trdn M cua
chung ta sau khi thay doi.

+ Ban ciing c6 thé bién tap lai ma tran M bﬁng cach danh 1énh

>> openvar ('C') A

* Cira $6 dia chi thw muc hién thoi: Thu myc hién thoi 1a noi chuong trinh Matlab
s€ tim cac M-file, va cac file khong gian lam viéc (.mat files) ma ban da Load va
Save.

1.6. Ghi & phuc hoi dir liéu
1.6.1. Lwu va phuc hoi di liéu

- Pé nhé cac bién, Matlab c6 thé ghi va goi lai dit liéu tir file trong may tinh cta
ban. Muc Save Workplace as... trong bang chon File s€ md hop hdi thoai dé ghi tat
ca cac bién hién tai.
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- Tuong tw, muc Load Workplace trong bang chon File s& md hop hoi thoai dé goi
lai tat ca cac bién ma ta da ghi lai tir khong gian [am viéc trudec.

Ghi chii: viéc Load khong 1am mat cac bién hién c6 trong khong gian lamg viéc
hién tai. Khi ta goi lai cdc bién ma chung tring tén véi cac bién trong khong glan
lam viéc cia Matlab, né sé thay doi gia tri ctia cac bién theo gia tri ctia cac bién goi
ra tu file.

- Ngoai cac bang chon, Matlab con cung cap hai 1énh Save va Load, n6 thuc hién
mot cach mém déo hon. Lénh save cho phép ban ghi mot hoac nhiéu hon mdt bién
tuy theo su lya chon. Vi du:

>> save A - Iuru tAt ca cac bién trong Matlab theo kiéu
nhi phan trong file matlab.mat

>> save dulieu ) - luu tit ca cac bién trong Matlab theo kiéu
nhi phan trong file dulieu.mat

>> save dulieu A B C D -ascii J
- Iuu céac bién A, B, C, D theo dang ma ASCII trong file dulieu.mat

1.6.2. Lwu mét bé dir liéu (record)

1.6.3. Lwu mét phién (session)

Khi lam bai tap, viéc luu tat ca cac thong s6 dau vao va dau ra cua phién lam vi¢c
v6i Matlab hién tai cua ban cho viéc in an sau nay la rat hiru ich. Lénh 'diary' st
dung cho muyc dich nay, s€ lIuu tat ca nhirng thong s6 dau vao va dau ra ¢ gitra hai
1&€nh 'diary' va 'diary off'. Tir dau nhac & dong 1énh, ban danh:

>> diary('diary_file name') J
>> (cdc cdu lénh cua ban o day) <J
>> diary off J

1.7. St dung Help
- Tro gitip va thong tin vé cac 1énh ctia Matlab c6 thé dugc tim thay theo nhiéu cach:
+ Tir dong 1énh bang cach danh 1énh 'help chii dé' (xem duéi day)
+ Tir cira s6 Help riéng biét xuat phat & Menu Help
+ Tu helpdesk ctia Matlab luu trit trén dia hodc CD-rom, hodc
+ Tu mang Internet

- Tr dong 1énh, don gian nhat hdy danh 1énh '%elp' va Enter!
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Két qua: Matlab cho ta mot ban tom tit vé hé thong tro gitp.Mot vai dong dau tién
cua két qua s€ nhu sau:

HELP topics: (Cdc chii dé tro gitip)

matlab/general - Cac 1énh voi myc dich tong quat.

matlab/ops - (operators) Cac toan tir va cac ky tu dac biét...
matlab/lang - (language) Ngon ngir 1ap trinh...

matlab/elmat - (elementary) Ma tran can ban...

matlab/elfun - (elementary functions) Cac ham toan can ban.
matlab/specfun - (specialized functions) Cac ham toan dac biét.

- Thong thuong ban s& thiy cira s6 text khong di 16n dé chira tat ca thong tin tir mot
1énh Matlab. Do do6 ban c¢6 thé sir dung churc nang 'more on' dé xem thong tin theo
tung trang man hinh, sau d6 duy¢t ting trang mot bang cach nhan phim bat ky.

Panh 'more off' vao cira s6 1énh s& dua Matlab tré vé cach cu xir thong thuong,
khong duyét ting trang.

- Thong thudng ban c6 thé khong nhé chinh xac tén cia mot lénh Matlab, trong
truong hop do ban co6 thé su dung 1énh 'lookfor' (tim kiém) nhu mét sy tro gitip.

Vi du, néu ban danh vao dong 1énh 'lookfor logarithm', Matlab s& liét ké tt ca cac
ham tirng biét ctia Matlab c6 lién quan téi Logarit.

= el BEE

File Edit Yiew Go Favorites Desktop Window Help ~
tor @ & M

Contents |} index{ Search | Demos i - Title: | reallog (MATLAE Functions) v/

Search for: | logarithm v |Go ) P

THle T Section ~ ||| MATLAB Function Reference '

Example: Elementwise Logarithm Galois Field Computations 4

reallog
hetaln MATLAB Functions

Linear Algebra
Elementary Math
Specialized Math

log

Functions -- Categorical Lis'
Functions -- Categorical Lis
Functions -- Categorical Lis

MATLAB Functions

Natural logarithm for nonnegative real arrays

Syntax

funm MATLAB Functions ¥ = reallog(X)

gallery MATLAB Functions

gamma, gammafnc, gammaln MATLAB Funct!ons Description

gamma, gammainc, gammaln MATLAB Functions

gamma, gammainc, gammaln MATLAB Functions ¥ = reallog(X) retums the natural

logarithm of each element in array X. Aray X

log10 MATLAB Functions must contain only nonnegative real numbers.
log2 MATLAB Functions The size of ¥ is the same as the size of X
logm MATLAEB Functions v/

[¢ | 5 ||| Examples

Search Support Database on YWeh for
logatithm

43 pages contain the word: logarithm

M = magic(4)
&

v |

Hinh 1.3 : Giao dién cira s6 Help ciia Matlab 7.0
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1.8. History & Editing

- Trong giao dién mac dinh cua Matlab, ctra sO '‘Command History' (lich su cac 1énh)
nam & goc phan tu bén dudi, phia trai. Trong cira ) nay, cac 1énh da st dung trong
cac 1an khoi dong Matlab gqn day déu duoc luu lai. Mdi 1an khoi dong Matlab, toan
bo cég Iénh st c}ung trong lan do6 s€ dugc luu lai dudi dang‘ mot nhoém co the d(’)r}g
m¢ bang nut bi€u tugng +' (expand)hodc '-' (collapse) ¢ dau dong (dong ghi moce
thoi gian gitra hai dau chu thich '%"):
VD: (+)  %--8/14/07 3:21 PM --%

(-)  %--8/14/07 3:21 PM --%

- Pé goi lai 1énh tir cira s6 'Command History', ban tim dén 1énh d6 bang cac thanh
cuon, roi nhay dup vao tén 1€nh.

-Pé goi lai cac I¢énh ban da sir dung tur d4u nhéc cua cira sb 1énh, Matlab dung céc
phim miii tén (<~ T—) trén ban phim.

- Viduy, dé goi lai Iénh ban go vao luc gén nhat, ban nhan phim mii tén 1€n (T). Tiép
tuc nhan phim nay, n6 s€ goi ti€p 1€nh trude d6. Phim miii tén xudng goi lai Iénh
theo thir tu nguoc lai.

- Céc phim miii tén < va — c6 thé ding dé thay dbi vi tri con tro trong dong 1énh
tai ddu nhic ctia Matlab, nhu vdy chung ta c6 thé sira dong 1énh. Thém nita, c6 thé
dung chudt cung voi bd nhd dém dé cit, copy, dan va stra van ban tai d4u nhéc cua
dong 1€nh.
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2. CHUONG II: TINH TOAN TRONG MATLAB

2.1. Matlab - mét may tinh ca nhan
* Gidi thiéu cdc todn tir sé hoc:
- Céc toan tir s6 hoc ctia Matlab hoat dong theo mot cu phap rat gidng véi ca phap
cua cac ngon ngtr khac ma ban c6 thé da quen thudc nhu Turbo Pascal, C, C++,
Fortran, Java...
- Céc toan tir co ban gdm ¢6 + - * / A = va chung dugc dung két hop véi ngoidc
don: (). Toan tr '='1a todn tir gan. Toan tor * dugc dung dé€ cho liy thura: 2°4=16.
Vi nhitng todn tir nay ta c¢6 thé dung Matlab nhu mdt may tinh ¢4 nhan don gian.
* Vi du: Ban c6 thé danh cac 1énh dudi ddy vao sau dau nhic lénh: >> .
>> A = 2 + 3/4%5
A =
5.7500
>> B = 245 - 3*A
B =
14.7500
>> A + B

ans =
20.5000

Khi khong c6 toan tir gan, Matlab tra két qua ctia phép tinh gin nhat vao bién 'ans
=..." (answer). Xem thém muc 2.2.

* Thur tw wu tién tinh todn:
Trong vi dy trén, Matlab da tinh nhu thé nao, 2 + 3/(4*5) hay 2 + (3/4)*5?
Matlab lam viéc theo thir tu vu tién sau:
1. cac dai lugng trong ngoac don,
2. luythra 2+37"2 = 2+9=11,
3. % /, lam viéc tu trai qua phai (3*4/5 = 12/5),
4.+ -, lam viéc tur trai qua phai (3+4-5=7-5),
Vi vay phép tinh ¢ trén s€ theo thar tu vu tién 3.

* Bo cdc todn tir ciia Matlab: (Xem thém Help/Arithmetic operators)

Toan tir Mo ta

+ Cong

- Tru

K Nhan mang cung kich thuéc (nhan phan tir voi phan tir)
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J Chia mang cuing kich thude (chia phan tir v6i phan tir)
A Chia mang trai

Toén tir Hai chim
A Lity thira mang, lity thira timg phan tir voi phan tir
Chuyén vi mang

' Chuyén vi ma tran - ma tran li€én hop (MTLH phrc)

* Nhan (ma tran). Pai sb tuyén tinh.

/ Chia (ma tran), B/A ~ B*inv(A), chinh x4c hon B/A=(A"\B')
\ Chia (ma tran) trai. A\B ~ inv(A)*B

A Liiy thtra ma tran

2.2. Bién trong Matlab
*Vidu:
>> 243-3
ans =
5
>> ans*6
ans =
30
- Két qua cta phép tinh thir nhat dugc Matlab gan cho bién 'ans', bién nay duoc sir
dung cho phép tinh thir hai, qua d6 gia tri ciia n6 da dugc thay do6i (dugc gan lai).
- Chung ta c6 thé st dung tén riéng do ta dat dé luu cac gid tri sd
>> x = 273-3
X =
5
>> y = x*6
y =
30
tir d6 'x' ¢ gia tri bang 5 va ')y bang 30. Chung c6 thé dugc sir dung cho nhitng tinh
toan ti€p theo.

- Pay 1a cac vi du vé ve cdu lénh gan: cac gia tri dugc gan cho cac bien. Can phai
gan mot gia tri cho moi bién trudce khi st dung bién do6 trong cau 1énh ti€p theo.

* Quy tdc ddt tén bién:
- Tén bién hop 1€ cAu tao bai cac chir va sd, bt dau béng chir. Nén dit tén bién phan
anh gia tri ma no dai dién cho.
Céc tén sau hop I¢:
Hsig, Let2try, Dhaluu, T1, V2, z25¢5
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Céc tén sau khong hop 1¢€:
chu-ky, 2P, %x, @wru

- Chiéu dai tén bién: Mic du tén bién c6 thé c6 do dai tiy ¥, nhung Matlab s& chi sir
dung N ky tu dau tién cua tén, vi vay cac bién khac nhau khong duge c6 N ky tu
dau tién déu giéng nhau.

N = namelengthmax J

N

63

- Ban c6 thé su dung ham 'isvarname' d€ ki€m tra tinh hop 1¢ cua té€n bién. Ham tra
ve gid tri 1 néu tén hop 1€ va 0 néu tén do6 khong hop €.
isvarname 8th_column |
ans =
0 % Not valid - begins with a number
- Thong thudng, tén bién khong phu thudc vao chir hoa - chir thuong. Vi thé 'xyz' sé
giong nhu 'xYz'.

- Tranh dit tén bién trung véi tén cac ham chuan, hodc céc tir khoa ciia Matlab. Vi
nhu vy thong thuong ban s€ khong thé sir dung cac ham, tir khoa cua Matlab nira.
VD: Néu ban gan cho 1 bién tén 1a 'sqrf mot gid tri, thi ban s& khong thé sir dung
ham cén bac hai (sqrt) nira!

- Matlab da dang ky trude rat nhiéu tir khoa (xem bang 1énh 'iskeyword'):

!

'break’ 'case' 'catch' 'continue' ‘else' ‘elseif' 'end' 'for' 'function
'global’ 'if' ‘otherwise' 'persistent' ‘return' 'switch' 'try' ‘'while'

va cac ham, xem danh sach trong Help/Functions/Categorical List); va cac hang so.
Mot s6 hang s va ham thong dung c6 thé xem ¢ muc 2.5 va 2.6.

2.3. Cac kiéu div liéu - Dinh dang két qua

* Tong qudt vé cdc kiéu div liéu:

- Matlab sir dung 15 kiéu (loai) dit liéu chinh. M&i mét kiéu dit liéu ndy déu & dang
cua mQt ma tran hodc mang. Cac mang hodc ma trdn nay co kich co toi thiéu la 0-
nhan-0 va cé thé phat trién t61 mang n-chiéu véi kich cd tuy y.

- Ngoai ra con c6 cac kiéu dit liéu do ngudi dung dinh nghia (thiét 1ap), kiéu hudng
doi tuong, va kiéu dir li¢u 1ién quan tdi Java.
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ARRAY
[full or sparse]

logical char NUMERIC cell structure function
handle

user classes Java classes

[
int8, uints,
1nt16,uint16, single double
int32, uinta2,
inté4, uinté4

Hinh 2.1. Céc kiéu dir liéu ciia Matlab
* Pinh dang két qua:

- St dyng 1énh 'format' cing cac dinh dang. Lénh nay chi lam thay doi cach ma két
qua duoc hién thi trén man hinh, khong lam thay d6i d6 chinh x4c cta s6 hodc phép
tinh. Hau hét cac phép tinh s6 hoc cua Matlab duoc thuc hién véi do chinh xac
Double, nghia 1a 6 chinh xac 16 chir s6 sau dau phay thap phan.

- B¢ thuc hién 1€nh, tir dau nhac cua cua s6 1énh danh mot trong cac 1€nh sau:

format short - ddu phdy thip phdn cé dinh, 5 chit s6

format long - ddu phdy cé dinh, 15 chi s6

format short e - ky hiéu khoa hoc, 5 chit s6

format long e - ky hiéu khoa hoc, 15 chit s6

format short g - dau phdy cé dinh hodc di dong, 5 chit s6

format long g - ddu phdy cé dinh hodc di dong, 15 chir sé

format hex : format dang Hexa (hé 16)

format '+' s dwong (+), dm (-), va ky tw trang (blank) vmg véi 0
format bank 2 Dollars va cents

format rat - 1y 1é xdp xi integer

- Thong thuong, 'format short' 1a dang mac dinh. Khi dugc goi 1én, mot dang format
s€ c6 hiéu lyc tdi khi n6 duoc thay doi.

2.4. Cac kiéu div liéu s6 & sb phirc
- Integer: vi du nhu -5 hay 9888.
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- Double precision reals: Trong Matlab, tat ca cac sb thuc duoc luu véi d6 chinh xac
double, khong giong cac ngon ngir 1ap trinh khac nhu C hay Fortran khi chi c6 mdt
loai riéng biét float hay real*8 cho céc so thuc vdi do chinh xac single.

- M6t dang ngafln cuc ky hi¢u qua cho viéc nhé}p céc sb rat 16n hodc rat bé 1a dang
ky hi¢u 'e'. Chang han -1.23456e-7 la dang ngan cua -1.23456 x 107; va 8.76e+12
la dang viét ngan cua 8.76 x 10'2. Vi du:

>> 1.23e-2 d
ans =

0.0123
>> 5e6 J
ans =

5000000

- S6 phtc: duoc nhap vao dudi dang 3+2% hodc 3+2*sqrt(-1).

- Chudi: 1a mot mang tap hop cua cac ky tu, dugc nhap vao dudi dang 'abe' hoic 'vi
du day la mot chuoi'.

Trén day la nhing kiéu dit liéu co ban ma ban sé& rat thuong dung trong khoa hoc
nay. Pé biét danh sach day dii hon, ban c6 thé dung 1énh 'help datatypes' tix cira sb
nhap lénh.

2.5. Cac ky tw, Chudi va Van ban
- Kha ning xir Iy vin ban trong tinh toan rat hitu ich cho viéc nhap/xuat két qua
tu/té1 man hinh va file luu trén dia. D€ c6 thé quan Iy van ban, mét loai dir li€u 1a
'character' dugc dua vao Matlab. Mt manh cua van ban don gian 1a mét chuoi
(vecto) hay mot mang cac ky tu.
VD: >> tl='A' J
s€ gan gia tri A cho mdt mang ky tu tén '¢t/', kich thude 1 x 1.

>> t2='BCDE' J
s€ gan gia tri BCDE cho mot mang ky tu tén 't2', kich thude 1 x 4.

- Céc chudi co thé duoc cong v6i nhau bang cach sir dung céc ton tir thao tac trong
mang.

VD: >> t3=[tl, t2] J

s€ gan gia tri ABCDE cho mdt mang ky tu tén '¢3', kich thudc 1 x 5.
>> t4=[t3, ' la 5 ky tu dau tien Yo,
'trong bang chu cai latinh.'] J

s€ gan gia tri 'ABCDE la 5 ky tu dau tien' '

'trong bang chu cai latinh.'

cho mot mang ky tu tén 't4', kich thude 2 x 26.
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- Can chu y rang so cac ky ty ¢ hai dong phai bang nhau, néu khong viéc thuc thi
cau lénh trén s€ dan t61 mot 101:
??? Error using ==> vertcat
All rows in the bracketed expression must have the same
number of columns.
- Dau ba cham '..." thé hién rang cau I¢nh con ti€p tuc & dong sau.
* Chuyén doi giita chudi va so

- P6i khi ching ta cin chuyén mét chudi thanh mot sb twong tmg, hoidc nguoc lai.
Céc cong vi¢c chuyén do6i nay dugc thuc hién boi 1€nh:

- 'str2num':  chuyén mot chudi thanh s6 twong mg

va hai lénh:
- 'num2str':  chuyén mot s thuc thanh chudi twong mg
- 'int2str’:  chuyén mot chudi thanh s6 twong ng

- Nhitng 1énh nay rat hitu ich trong viéc tao ra cac nhin va tiéu dé mot cach tu dong,
chang han nhu

2.6. Cac hang sé dwng san

Matlab dinh nghia sdn nhiéu ham s rat hitu ich, bao gdm:
o pi, 1=3.141592654...
e ivdj, cd hai déu bang phan do ciia sé phire, = sqri(-1)
e inf, 'infinity’' hay 'vo cung'
e NaN, 'not-a-number' hay 'khéng phai la mét sé'
e ans, luén dwgc gan cho két qua cia lénh tinh trude do
.

Ban nén tranh gén lai gia tri khac cho cac h?mg s6 néu trén néu co thé. Chi c6 mot
ngoai 1& 1a i va j, vi ca hai thudng duogc sir dung nhu cac chi sd cta vong lip. Viée
gan lai gia tri khac cho cc hang s6 nay 1a chap nhan dugc vi s phirc ludn co thé
thu dugc bang cach st dung sqrt(-1).

2.7. Céac ham dwng san

- Cling nhu nhirng ng6n ngir bac cao khac, Matlab thyc thi cac 'function' (ham) nhiéu
hon 'procedure' (chuong trinh con). Cac ham nay bao gom can bac hai (sqrt), liy
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thira (exp), logarit (log, log10, log2), gi4 tri tuyét d6i (abs), va cac ham luong giac
(sin, cos, tan, atan,...). Vi du:
>> sin(45) |

ans =
0.8509

tra két qua bﬁng sin cua 45 radians... ma thyc ra y dinh cua ban 1a tinh sin cua 450,
457
s& bang 180 radians:
>> sin(45/180*pi)

ans =
0.7071

va kiém tra lai xem ban c¢6 thu dugc g nhu da dinh khong

>> sqrt(2)/2 Al
ans =
0.7071
- Chu ¥ rang tat ca cac tinh toan ctia Matlab déu c6 16i 1am tron, ma doi khi ban lai
thay mot cach khong mong doi. Vi dy, ban khong nén ngac nhién khi thay
>> tan(pi) J
ans =
-1.2246e-016
Nén nhé rang 18i 1am tron c6 mat & khip noi, va ching ta nén don gian tiép nhan
két qua nay nhu tan(m)=0.

* Danh muc cac ham dung san pho bién:

Céc ham lugng giéc:

sin - ham sin.

sind - sin cua argument tinh theo do.

sinh - sin hypecbolic.

asin - arcsin, hay ham nghich dao ctia ham sin.
asind - ham nghich d4o ctia ham sin, két qua theo do.
asinh - ham nghich d4o ctia ham sin hyperbolic.

cos - ham cos.

cosd - cos cua argument tinh theo do.

cosh - cos hyperbolic.

acos - ham nghich d4o ctia ham cos.

acosd - ham nghich d4o ctia ham cos, két qua theo do.
acosh - ham nghich d4o ctia ham cos hyperbolic.
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tan - ham tang.

tand - tang cua argument tinh theo do.

tanh - tang hyperbolic.

atan - ham nghich d4o ctia ham tang.

atand - ham nghich dao ctia ham tang, két qua theo do.
atan2 - ham nghich dao ctia ham tang 4 géc phén tu.
atanh - ham nghich d4o ctia ham tang hyperbolic.

cot - ham cotang.

cotd - cOtang cua argument tinh theo d9..

coth - cotang hyperbolic.

acot - ham nghich d4o ctia ham cotang.

acotd - ham nghich dao ctia ham cotang, két qua theo do.
acoth - ham nghich d4o ctia ham cotang hyperbolic.

Céc ham liiy thua:

exp - ham md.

expml - tinh chinh x4c exp(x)-1.

log - logarit co s ty nhién.

loglp - tinh chinh xac log(1+x).

logl10 - logarit co s6 10.

reallog - loga co sd tu nhién cua s thyc.
realsqrt - can bac hai cia mét $6>=0.

sqrt - can bac hai.

nthroot - nghi¢m thyc béac n cua cac s6 thuc.

Céc ham lién quan dén so phuec:

abs - gia tri tuyét doi.

angle - gbc pha.

complex - xdy dung dit liéu vé s6 phirc tir cac phan thuc va 4o.
conj - lién hop cua phuec.

imag - phan 4o cta phtc.

real - phan thyc ciia phtc.

isreal - ham logic, tra vé gia trj 'true' véi mang sd thuc.
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cplxpair - sap x€p cac so vé cac cap lién hop phirc.

Céc ham lam tron va phan du:

fix - 1am tron vé phia 0.
floor - 1am tron vé phia 4m v cung.
ceil - 1am tron vé phia duong vo cung.
round - 1am tron vé phia s6 nguyén gan nhat.
mod - mb dun (lay phan du cua phép chia).
rem - ldy phan du ctia phép chia (trong tu mod)
sign - ham lay ddu cia mét bién, tra vé +1, 0, -1 (+, 0, -).
Vi du:
mod ([1 2 3 4 5 6 71,3) o
ans =
1 2 0 1 2 0 1

2.8. Cac phép toan quan hé
* Cdc todn tir quan hé (so sanh):

Toan tir Cu phap Mo ta

< A<B Nho hon
<= A<=B Nho hon hoic bang
> A>B Lén hon
>= A>=B Lén hon hodc bang
== A==B Bing
~= A ~=B Khong bang

* Mo ta:

- Cac todn tir quan hé thuc hién sy so sanh timg phan tir v6i phén tu gitra hai mang.
N6 cho ket qua 1a mot mang logic c6 cung kich ¢, voi cac phan tor ciia mang 1a
dung (1) néu quan hé d6 1a dung, va phan tr cia mang 13 sai (0) néu khong dung.

- Céc toan tr <, >, <=, and >= chi st dung phan thuc cua cac todn hang cho phép
so sanh. Cac toan tir == va ~= ki€m tra ca phan thyc va phan 4o. Vi du:

>> X = 5*ones(3,3) <J
X =
5 5 5
5 5 5
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5 5 5
> Y¥=[12 3; 45 6; 7 8 9] J

Y =
1 2 3
4 5 6
7 8 9
>> X >=Y |
ans =
1 1 1
1 1 0
0 0 0

Két qua dugc tra vé dudi dang mot ma tran c6 cung kich thudc véi ma tran X va Y.
Trong d6 moi phan tir ¢6 gid tri 1 (dlng - true) hodc 0 (sai - false) tuy thudc vao su
logic cua phép so sanh X>=Y.

2.9. Cac phép toan logic
- Matlab biéu dién diing va sai boi cac s6 nguyén t 1 va 0:
ding=1,sai=0 (true =1, false = 0)

- Vi du trong qué trinh tinh toén, bién x (x 1a mot dai lwong vo hudng) nhan mdt gia
tri bat ky, ching ta c6 the tién hanh cac phép kiém tra logic cho no:

X == xem x ¢ bang 2 khong?

X~=2 xem x c¢6 khac 2 khong?

X>2 xem X ¢6 16n hon 2 khong?

x<2 xem X ¢6 nho hon 2 khong?

X>=2 xem x ¢ 16n hon hodc bang 2 khong?
X <=2 xem x ¢6 nhé hon hoic bang 2 khong?

- Pic biét cha ¥ t6i cach viét trong Matlab 13 phép kiém tra bang nhau st dung hai
dau bang viét lién nhau ==.

Vi du ching ta c6:

>> x = pi J
x=

3.1416
>> x ~= 3 J
ans =

1
>> x ~= pi J
ans =
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0
- Khi X 12 mot véc to hay ma tran, cdc phép kiém tra nay s& duoc tién hanh cho timg
phan tir cua X.
Vi du ¢ muc trudce (2.8), phép kiém tra xem X c6 16n hon hodc bang Y hay khong
cho ta két qua:

>> X >=Y J
ans =

1 1 1

1 1 0

0 0 0

- Chung ta c6 thé phdi hop cac phép kiém tra logic, vidu 4 <Y <6

>> ¥>=4 & Y<=6 J
ans =

0 0 0

1 1 1

0 0 0

* Cdc todan tir logic chinh trong Matlab va y nghia ciia chung

& va (and)
| hodc (or)
~ khong (not)

Chang han nhu ~= nghia 14 khong bang
~(x>5) nghia 1a x khong 16n hon 5, néu x=4 thi phép
kiém tra nay s& cho két qua dung (true), hay = 1
- Mot img dung khac nita cia cac phep kiém tra logic 1 ta c6 thé ‘x6a’ (hay bo qua)
cac phan tur nhat dinh ctia mot ma tran:

- khi tinh phan b6 lru toc theo chidu sau (tinh tir ddy kénh), ta c6 thé bo
qua 16p bién voi chiéu sdu nude z thoa man dicu kién z <= delta (delta
la chiéu day 16p bién).

« khi t1nh tan suat vuot qua mot ngudong N nao do cua chiéu cao song trong
b s6 liéu do dac vé song — vécto H, ta c6 thé kiém tra diéu kién H(i) >

N.
VD:
>> H = [4.7506 1.1557 3.0342 2.4299 4.4565... (shift + J)
3.8105 2.2823 0.0925 4.1070 2.2235]; J
> N = 3; J
>> kiemtra = H > N J
kiemtra =
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1 0 1 0 1 1 0 0 1 0

>> H = H.* kiemtra J
H =
4.7506 0 3.0342 0 4.4565 3.8105 0O O 4.1070 O

Nho do vécto H bay gio chi con chira cac s6 liéu song co6 chiéu cao 16n hon ngudng
3 m.

2.10. Két hop nhiéu lénh trén mét dong; An két qua tinh.

Déu phay (,) va dél} cham phay (;) 1a nhitng ky tu ¢6 ¥ nghia dic biét trong Matlab,
va s€ chung t6 1a rat hiru ich.

* Két hop nhiéu lénh trén mot dong:

Toan tir phay (,) duogc ding dé nhom nhiéu 1énh trén mot dong, vi du:

>> x=3.5, y=-5.0, x"3 -y J
x =
3.5000
y =
-5
ans =
47.8750

* An két qud tinh (Surpessing output)
- Thong thuong, ching ta khong n£u6n theo doi tat ca cac tinh todn trung gian, hay
ta muon an di mét cau 1énh, mot dien gidi. Khi do ta dung dau cham phay (;). Vi du:
>> x=3.5; y=-5.0; x°3 - y d
ans =

47.8750

Trong vi du trén, két qua cua hai I¢nh gan dau tién da dugc an di.
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3. CHUONG Ill: VECTO

3.1. Giéi thiéu

- Pai s6 tuyén tinh 14 trai tim va la phan hon cia Matlab. Trong thuc té thi ban dau
Matlab 1a tir viét tat ciia “matrix laboratory’. Vi vay hon bat ky ngdn ngir nao khac,
Matlab khuyén khich va trong doi ban tan dung moi kha nang cua cac mdng, vécto
va ma trdn.

* Mot vai thuat ngir trong chwong III (Vécto) va IV (Ma tran):

- Mdng 1a mdt tap hop cac s6, duogc goi la cac ‘phén tir’ hay cac ‘dau s6°, duoc biét
dén v6i mét hodc nhiéu chi s6 chay sudt cac tap hop chi so0. Trong Matlab, cac tap
hop chi s Iudn 1a chuoi s6 nguyén t6 bat dau bang 1.

- 80 chiéu cia mot mang la so6 cac chi so can thiét dé dinh nghia mt phan tir trong
mang. Chang han mang 2 chiéu s€ can 2 chi so i va j dé dac trung cho mdt phan tu
cua mang.

- Kich thwéc ciia mang 12 mot danh sach cac kich thudc ciia cac tap hop chi sb, vi

du:
> r=[12 3; -1 -2 -7]
r =
1 2 3
-1 -2 -7
>> size(r)
ans =
2 3

Nghia 1a kich thudc cua mang r s€ la 2x3 (2 hang, 3 cdt).

- Ma trgn 13 mot mang hai chiéu (kich thudc m x n véi cac quy luat dat biét cho
phép cong, nhén va cdc tinh toan khac. N6 dac trung cho mét sy bién d6i tuyén tinh
vé toan hoc. Hai chiéu ctia ma tran 12 hang va cét (m hang va n cot).

- Vécto 13 mot ma tran ma mot chiéu chi ¢ chi s6 =1. Cu thé, mot vécto hang 13
mot ma tran chi c6 mdt hang (kich thudce 1 x n), con mot vécto ¢t 1a mot ma tran
chi c6 mot cot (kich thude m x 1).

- Mac du khdi niem mdng tong quat hon va it tinh chdt todn hoc hon mét ma trén,
nhing hai thudt ngit nay van thieong dwoe ding lan véi nhau. Hon nita, Matlab doi
khi khong co mot su phdan biét chinh thuc nao, tham chi la gitta mot dai luong vo
hwdng va mot ma tran kich thuoc I1x1.

- Cac 1énh c6 thé dugc sap xép theo sy phan biét giira mang/ma tran, nhung Matlab
thuong cho phép ban sir dung ching 14n 16n mot cach thoai mai. Y tuong & day (va
bat ctr chd nao khac) 1a Matlab muon gitr cho ngdn ngir ciia minh don gian va ty
nhién, dé ban c6 thé ty minh tranh khoi cac ric rdi.
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- Céc phan tir don 1é trong ma tran c6 thé dugc tiép can va sira doi bang cach sir
dung chi s6 phan tir (subscripting). Trong Matlab, phan ti tha i cua vécto V dugc
biéu dién bang ky hi€u V(i), chi s6 dugc viét trong ngodc don. Vi du:

>> V = [10 20 30]

VvV =

10 20 30
>> V(2) J
ans =

20
>> VvV (2)=50 J
VvV =

10 50 30

- Sau day chung ta s& xem xét 1an luot hai loai vécto chinh trong Matlab: vécto hang
va vécto cot.

3.2. Vécto hang
Vécto hang 13 chudi cac sd duogc phan cach bai dau phiy hodc khoang tréng. S6
lugng cac dau so duoc goi 1a ‘chi€u dai’ ctia vécto, va moi dau s thuong duoc nhac
dén nhu ‘phan tir’, hoac ‘hgp phan’ ctuia vécto. Cl phap co ban dé nhap 1 vécto la
mot chuoi cac gia tri dugce bao trong cap ngodc vudng [ ]. Vi du:

> v = [ 1 3 sqrt(5)] |

v =
1.0000 3.0000 2.2361

>> length (v) J

ans =

3
hoic cach khai bao khéac cho két qua tuong tu, sir dung cac dau phay (, )
> v = [1, 3, sqrt(5)] 4

v =
1.0000 3.0000 2.2361
- Trong vi du déu tién, cac khoang tréng dugc dung dé phan cach cic phan tir ciia
vécto. Khoang trong (space) rat quan trong trong khi khai bao vécto, diéu nay co
thé minh hoa bang sy khéac biét nho gitra hai dong 1énh dudi day:

>> v2 = [3+ 4 5] J
v2 =
5
>> v3 = [3 +4 5] J
v3 =
3 4 5

- Nhu da dé cap & trén, ching ta c6 thé xem hodc thay ddi gia tri ciia nhirng phan tir
riéng biét cua vécto:
>> w(2) = -2, w(3)

w =
1 -2 3
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ans =

3.3. Vecto cot

Vécto cOt co chu tao tuong tu nhu vécto hang. Khi dinh nghia vécto cot, cac phﬁn
tor dugc phan cach nhau béi ky tu ;’ hodc boi ‘newlines’. Vi du:

> ¢ = [ 1; 3; sqrt(5)] 4

c=
1.0000
3.0000
2.2361
> c2 = [3 (shift + J)
4 (shift + J)
5] J
c2 =
3
4
5
>> ¢3 = 2*c - 3*c2 J
c3 =
-7.0000
-6.0000
-10.5279

Vi du trén cho théy cac vécto cot ¢o thé duoc cong hoac trir véi nhau néu chung co
cung chiéu dai.
3.4. Toan tir hai cham (:)

- Toan tir nay dung dé tao ra véc to hang mot cach nhanh chéng:

> x = 1:4 J
x=

1234
>y = 3:7 J
y=

34567
> z = 1:-1 J

Empty matrix: 1-by-0

- Mot cach tong quatthia : b : c.J s& tao ra mdt véc to véi cac phan tir bat dau
tir gid tri cua a, tdng dan véi budce tang bang gia tri cua b, cho tdi khi dat toi gia tri
cua c (s€ khong tao ra mot gia tri vuot qua c). Diéu nay giai thich vi sao 1:-1 tao ra
mot vécto rong [ |.

>> 0.32:0.1:0.6

ans =

0.3200 0.4200 0.5200
>> -1.4:-0.3:-2

ans =
-1.4000 -1.7000 -2.0000
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- Toan tur ‘2> con dugc dung dé trich xuat mét phan ctia vécto. Gia thiét chung ta c6
véc to
> r = [1:2:6, -1:-2:-7] |
r =
135-1-3-5-7

thi dé trich ra cac phan tir tir thir 3 dén thu 6 ta c6 thé dung lénh:

>> r(3:6) |
ans =
5 -1 -3 -5

hodc dé trich cac phan tir theo mot quy luat, chang han:

>> r(1:2:7) |
ans =
15 -3 -7

Hay xem r(1:2:7)  cho ta két qua nhu thé nao?

3.5. Lam viéc v&i vector & ma tran (mang)
* Cdc phép todn sé hoc:

- Chung ta ¢6 thé tién hanh mot sd phép toan sé hoc nhat dinh (céng, trir) voi cac
vécto c6 cung chi¢u dai. Matlab s€ bdo 10i khi ta thyc hién cac phép todn nay véi
cac vécto co kich thudce (chiéu dai) khac nhau. Vi du:

vl = 1 2 3]
v2 = |4 5 6]
>> vl+v2 |
ans =

5 7 9
>> v3=3*vl J
v3 =

3 6 9
>> vi4=2*y1-3*v2 |
vd =

-10 -11 -12

>> v5=[10 11 12 13]; J
>> v4+v5
??? Error using ==> plus
Matrix dimensions must agree.

- Mét véc to cling co thé nhan dugc véi mot dai lugng v6 hudng (mot sé), thao tac
duoc Matlab tién hanh vdi tieng phan tir.

- Pé tién hanh cac tinh toan cung loai (tinh toan véi timg phan tir): nhén, chia va
liy thira, Matlab dua ra cac toan tir .*, ./ va .~ Vidu:

>> vl.*v2 J
ans =

4 10 18
>> v2./v1 J
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ans =
4.0000 2.5000 2.0000

Toén tir Iy thira co6 thé duoc st dung theo hai cach, véi liy thira sb vo hudng hodc
Ity thtra vécto:

>> v2.72 J
ans =

16 25 36
>> v2. vl J
ans =

4 25 216

Ly do Matlab can cic toan tr .” ndy s& duoc 1am rd hon trong chuong 5.

- Ki hiéu .* thyc ra c6 y nghia ciia m¢t phép nhan ma tran, tuong Gng véi.* cho
cac vécto.

TAt ca cac ham sb hoc dung sin cua Matlab duoc thiét ké dé hoat dong véi cac vécto

(va ma tran), vi vay chung ta c6 thé xay dung cac dieén giai dai so hoat dong védi ting

phan tir cua vécto.

VD: doan mi 1énh dudi déy tinh toan gi tri biéu thirc 2v/x + R cos(r.y) theo-
Y

tirng-phan-tir. Tinh véi mdi mot phan tir trong vécto X va y:

>> x

>> s
s =

[123]; y=1[45 6]; J
2*sqrt(x) + x./y - x.73.*cos(pi*y)

1.2500 11.2284 -23.0359

Luu y céc phép tinh cta cac dai lugng vo hudng trén cac vécto khac nhu thé nao
v6i cach lam viéc phan tr v6i phan tr, vi du: 2 * sqrt(x) o rang la nhan so vo
hudng vdi vécto, trong khi x/y thi khac, vi vy & day ta can phai st dung x./y

Chii y: Cdc phép céng va trir phan tir véi phan tir 1€ ra ciing phdi sir dung .+ va . -
, tuy nhién trong vi du nay thi khong can thiet.

* Ghép cac vécto:

- C6 thé tao ra mot vécto tur nhitng vécto co trudc néu nhu kich thuée cta chung
twong thich voi nhau, vi du:

> w=[12 3], z = [8 9] J
>> cd = [2*z,-w], sort(cd) J
wW =

123
z =

8 9
cd =

-3 -2 -1 16 18
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Luu ¥ rang cdu l1énh cudi cung (sort) sip xép cac phan tir ciia vécto theo chiéu ting
dan. Ta ciing c6 thé sir dung cac 1énh cat, vertcat, horzcat & ghép ndi cac vécto
(xem thém help).

* Cdc Ignh cho thong tin vé ma trgn (véc to):

size - kich thuéc theo mbi chiéu

length - kich thudc cua chiéu dai nhat (dic biét 1a cho vécto)
ndims - sd chiéu

find - céc chi s6 cta cac phan tir khac 0

* Chuyén vi ma trdn:

Ta c6 thé chuyén doi mot vécto hang thanh mot vécto cot (va nguoc lai) bang mot
qua trinh goi 1a ‘chuyeén vi’ — ky hi€u bang ky tu nhay ’. Hay xem céc vi du sau:

> w, w', ¢, c' J
wW =

1-23
ans =

1

-2

3
c=

1.0000

3.0000

2.2361
ans =

1.0000 3.0000 2.2361
>> t = w + 2*c' J
t =

3.0000 4.0000 7.4721
>> T = 5*w'-2*%c J

3.0000

-16.0000
10.5279

3.6. X ly dir liéu v&i cac ham dwng san cho vecto & ma tran
(Xem thém Help va bai giang trén lop)
* Sdp xép dir ligu: sort

* Tim gid tri I6n nhit: max

* Tim gid tri nho nhat: min
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* Tinh tong: sum
* Tim gida tri trung binh: mean

* Tim do léch qudn phuwong: std
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4. CHUONG IV: MA TRAN DAI SO & TUYEN TiNH

4.1. Dinh nghia va kh&i tao ma tran

- Ma trén 1a dang cdu trac dit liéu co ban ctia Matlab. Va nhu di dé cap ¢ chuong
trudc, cac vécto chang qua la nhitng dang dac bi¢t cua ma tran co6 kich thude (1xn)
hodc (mx1).

- Tur dau nhac cda cura sO nhép 1é€nh, danh Iénh help elmat va help matfun d€ cé
mat danh séch céac Iénh va ham lam viéc voi ma tran trong Matlab.

- Cit phdp cua viée dinh nghia va khoi tao ma trén rat giong véi nhiing gi ban da
thdy v&i vécto: cac khoang trbng (hodc du phay) phén cach cac phan tir trong mot
hang, va cac dau chdm phay 13 ky hiéu cho biét bat dau mot hang méi sau do.

Vi du khi ban danh:
>A=[2-100;1123; -1405 ] J

Matlab s& dua ra két qua

A=
2 -1 0 0

1 1 2 3

-1 4 0 5

Va bién A bay gid chira mot ma tran 3x4.

- Céc phan tr don 1€ cua mdt ma tran c6 thé dugc tiép can va chinh stra theo cung
mot cach nhu véi cac vécto, do 1a cung cap cac chi s6 hang va cot. Vi du Iénh

A(3,2) = 0 sé thay thé gia tri phan tir cot 2 hang cudi cting ctia ma tran A thanh 0.

- C6 nhi€u 1€nh dé khdi tao mdt s6 dang ma tran dac biét, vi du

zeros(n,m) - tao ma tran vadi tat ca cac phén tr=0
ones(n,m) - tao ma tran voi tat ca cac phan tor = 1
eye (n) d - tao ma tran don vi kich thudc n x n.

- Pé khdi tao mot ma trdn vudng dac biét, ban co thé sir dung dang ngan zeros (n),
1énh nay da ngam dinh rang s6 hang va sd cot ciia ma tran 14 bang nhau.

4.2. M6t s6 ma tran dac biét
* Céc 1énh dung dé xdy dung ma tran va mang:

eye - ma tran don vi
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Zeros - ma tran véi tat ca cac phan tir =0

ones - ma tran v&i tat ca cac phan tir = 1

diag - ma tran duong chéo (hodc trich xuat mot dudng chéo)
toeplitz-  ma tran véi mdi dudng chéo bang 1 hing s6

triu - ma tran tam giac trén

tril - ma tran tam giac dudi

rand - ma tran voi cac phén ttr ngau nhién (tir —1 dén 1)

linspace -  ma tran v&i cac phan tir cach déu nhau

cat - moc ndi cac ma tran voi nhau theo mot chiéu da dinh

repmat - xdy dyng ma trin méi bang cach lip mot véc to theo 1 chiéu

(hoic nhiéu chiéu) di dinh

Xem help dé c6 hudng dan chi tiét hon vé cach sir dung cac ham nay.
4.3. Cac phép toan véi tirng phan ttr trong ma tran

4.4. Cac phép toan vé&i ma tran

4.5. Giai phwong trinh dai so

4.6. Giai hé phwong trinh dai sé tuyén tinh

4.7. Tim nghiém cua da thirc

4.8. Giai phwong trinh phi tuyén

4.9. Giai phwong trinh vi phan

4.10. Cac lénh hiru ich khac

inv (a), nghich ddo ma tran

det (), dinh thirc ma tran
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trace (A), v€t ma tran
cond (3), sO diéu ki¢n, biéu dién tinh trang (tot/xau) cua ma tran
norm (&), chuan ma tran

eig(a), gia tri riéng va vecto riéng cua ma tran

Noi dung chuong ndy gin véi bai giang trén 16p. Sinh vién xem thém phan trg gitp
va tham khao thém cudn “Phuong phap s6 cho ki su”, tdc gid S. Chapra va R.
Canale, dugc dich tir ticng Anh lam tai liéu cho sinh vién chuyén nganh.
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5. CHUONG V: SCRIPTS VA FUNCTIONS (M-FILES)

5.1. Gi&i thiéu M-file

- Cac M-file 1a céc file ASCII (file text) binh thuong chtra cac (cau) 1€énh Matlab.
Mot di€u thiét yeu 1a cac file d6 c6 phan mo rong 1a .m' (VD: baitap2.m) va vi ly
do nay, chung thuong dugc biét dén dudi cai tén cac m-files.
- Co hai loai m-file: Script va Function. Cac Script va Function files cling hoat dong
gan nhu cac Procedures va Functions trong cac ngon ngir 1ap trinh thong dung khac.
- V& co ban ndi dung ctia mét script file duoc hiéu giong hét nhu khi ndéi dung d6
duoc go vao tai dau nhac cua s6 nhép 1énh. Hi€u don gidn thi n6 chi thyc hién méot
chudi céc cau I¢nh cua Matlab. Tuy nhién trong thuc t€ nhiéu ngudi dung wa thich
st dung Matlab bang cach danh tat ca cac 1énh vao script file va chay (cac) file do.
Uu diém cua phuong phap str dung script 1a:
« Tao ra va xem x¢ét, chinh sira mot chudi nhiéu dong 1énh (thuong 14 4, 5 dong
trd 1én).

* C6 thé de dang xem lai hodc thuc hién lai cong viéc cia ban sau nay.

* Chay cdc tinh toan (cong viéc) doi hoi cuong do cao cua CPU trén nén, xir Iy
két qua va luu lai ty dong, cho phép ban log-off (li€n quan tdi UNIX).

5.2. Bién soan va thwc thi M-file

- Bién soan: Matlab cung cép cho ta mQt cong cu bién soan cac m-file kha tt, do
1a Matlab editor. Tuy nhién ban c6 thé ty do sir dung cac ing dung soan thao khac
cho file text cua Windows nhu Notepad, Textpad...

- Ban ¢6 thé khoi dong Matlab Editor bang nhiéu cach: Tir menu File/New/M-file,
hodc nhan t6 hgp phim tit ‘Ctrl — N”, hay cach nhan vao niit ‘New Doccument’ trén
thanh cong cu, cach danh vao cua 0 nhap 1énh ‘edit’ va tén file (néu file chua ton
tai trong thu muc hién thoi, Matlab s€ hoi ban dé khrflng dinh réng ban muén tao ra
mot file méi voi tén nhu vay)

- Soan thao cac cau lénh cua ban va Save.

- Pé biét trong thu muyc hién tai (current directory) c6 nhitng m-file nao, ban ¢ thé
str dung I¢nh

>> what J

- Pé xem nodi dung cia mot m-file, ban nhay dup vao file d6 dé mé no ra hodc danh
1énh

>> type tén_ file J
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- Thue thi: Dé co thé thyc thi mot m-file, né can phai ton tai trong thu muc hién
thoi (xem ctra so Current Directory). Ban c6 thé di chuyén giira cac thu muyc trong
6 cing gan giébng nhu véi trinh duyét Exprorer cia Windows, hodc dung 1énh
editpath (path 13 duong dan dén thu muc ma Matlab s& tim kiém file & d0).

- Bién dich: khong can thiét bién dich ca hai loai M-file ctia Matlab. Mudn thuc
hién cac I¢nh chura trong file ndy rat don gidn, ban chi can danh tén file (khong can
phan mo rong '.m') tr dau nhac cua so 1énh . Céc chinh stra da tién hanh véi file va
ghi lai vao 6 dia s€ dugc thuc thi khi ban goi function hay script d6 lan sau.
Vi du goi thuc thi céc 1énh ¢6 trong file baitap2.m nhu sau:

>> baitap2 J
Chi c6 cac thong s6 dau ra s& dugc thé hién trén man hinh, chir khong phai ban than
cac cau lénh.
- Pé c6 thé xem céc cau 1énh co trong file cung luc véi cac théng sd dau ra, ban
danh 1énh

>> echo on J

va lénh 'echo off' s& tit chirc ning nay.

5.3. Chu thich (comments)

- Mot dang cau quan trong trong M-file 13 cau chi thich, duoc bat dau bang ky tu
phan tram (%). Bat ctt phan text nao sau ky tu '%' trén mgt dong 1énh s€ dugc Matlab
bd qua khong thuc hién (trir truong hop ky tu % la mdt phan cua chuoi ky tu gitra
hai dau nhay “ °).
- Muyc dich chinh cua tinh ning nay 1a cho phép bd sung cac cdu cha thich
(comments) vao script file, mo ta rd rang hon muc dich, tinh nang céc 1énh, doan,
vong 1ap, bién...
- Hon nira, khéi céc cau chu thich dau tién trong mot M-file s& hoat dong nhu mot
hudng dan st dung m-file ciia ban, va s hi¢n ra ¢ ctra s6 nhap 1€nh khi ban st dung
1€nh help + tén_m-file.
Vi du: gia su trong file baitap2.m cia ban c6 ndi dung sau:

% script nay giai quyet cac bai tap ve nha

% lien quan toi kien thuc chuyen nganh ky thuat bien

%
z= rand (1) ; $ muc nuoc bien
a=omega*t*sin (2*pi) ; % bien do song.

Thi khi mét nguorl dung khac ngdi vao may tinh cua ban, mudn biét nhung thong
tin co ban nhat xem file baitap2 .m viét vé& vin dé gi, ho c6 thé danh vao cira s6 1énh:
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help baitap2 J
va két qua nhan dugc s€ 1a
script nay giai quyet cac bai tap ve nha

lien quan toi kien thuc chuyen nganh ky thuat bien

5.4. Cac ham m-file (function m-files)
- Trudc tién ching ta can phan biét cac ham m-file va cac ham sb dyng san, ham
trong mot dong.
. Ham dyng san, VD nhu sqrt( ), log( ), exp( ), sin()...
- Ham trong 1 dong (inline function): 1a cach don gian nhat ma ngudi dung
c6 thé dinh nghia mdt ham, VD: Dong 1énh dy:(')’i day sé kha}i bao ham
f(x)=x.sin(x) + 2 va tinh gia tri ham tai x = 5 bang cach chuyén ham nay

cho 1énh inline ciia Matlab trong mot cap dau nhay ¢ *:
>> £ = inline('x*sin(x)+2'), £(5)

f =
Inline function:
f(x) = x*sin(x)+2
ans =
-2.7946

. Ham véi m-file: Dung cho cac ham phuc tap hon, chéng han nhu c6 chtra
cac vong lap, cau dicu kién... ban can dung m-file dé¢ khai bao cac ham
do.

- Sau nita chung ta can phéan biét cac ham m-file va cac script-file:

. Script m-file, nhu di dé cap & phan trudc, khong phai 1a mot ham. N6
khong c6 cac tham sé dau vao ciing nhu dau ra, va don gian no chi thuc
hién mot chudi cic ciu 1énh cua Matlab, véi cac bién duge dinh nghia
trong khong gian lam viéc.

. Ham m-file khac véi script m-file & chd n6 c6 mot dong dinh nghia ham,
qua do lién hé gitta cac tham s6 dau vao va dau ra.
Ham 1a cach chu yéu dé phat huy kha nang cia Matlab. So véi céac script, cdc ham
c6 kha nang phan chia nhiém vu tot hon nhiéu.

Mt vi du vé ham trong Matlab c6 thé tham khao bai tap 4 (tinh dién tich tam giac),
chuong 8 trong gido trinh nay.

* Cdc bwdce chinh cdn tuan theo khi khai bao mét ham trong Matlab la:

- Dit tém cho ham, luu y rang tén d6 khong duoc xung dot voi cac tén da
duoc Matlab danh trude. Trong vi du nay tén ham la dientich vi vay cac dinh
nghia ctiia n6 s€ dugc luu trong mat file tén 1a dientich.m
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- Dong dau tién cua file ndy can c6 dang thuc nhu sau:

function[cac outputs] = tén_ham(cac inputs)

Lay vi du trong bai toan cua ching ta, bién dau ra S (dién tich) 13 mot ham
sd ctia cac bién dau vao a, b, ¢ (1 chiéu dai cua ba canh). Do d6 dong dau
tién cua m-file ham dientich s¢€ la:

function [S] = area(a,b,c)

- Soan thao huéng dan sir dung cho ham (khong bat budc, xem thém phan
chu thich - Comments). M6 ta ngan gon muc dich ctia ham va lam thé nao dé
str dung n6. Cac dong nay can bat dau bang ky tu %, hay chinh 1a cac dong
chu thich ma ta da dé cap, va Matlab s& bo qua n6 khi thyc thi ham.

- Cudi cing va ciing 12 quan trong nhat: soan thao ma 1énh thuc thi noi
dung ctia ham. Pi cung véi ndi dung ta cling can day du cac cau chu thich dé
nguodi dung khac cé thé hiéu dugc qua trinh ta dang lam.

Mot m-file ham hoan chinh c¢6 thé trong nhu sau (theo vi du trén ctia chiing ta)
function [A] = dientich(a,b,c)
Tinh dien tich cua mot tam giac
khi biet chieu dai 3 canh la a, b va c.
Dau vao:
a,b,c: Chieu dai cua cac canh
Dau ra:
A: Dien tich tam giac
Cach su dung (cu phap):
Dientichcantinh = dientich(2,3,4);
Nguoi viet: Ng.Ba.Tuyen, 2007.
s = (at+b+c)/2;
A = sqgrt(s*(s-a)*(s-b)*(s-c));
$%%%%%%%% ket thuc dientich %%$%%%%%%%%%

o0 d° Jd° o° o o° d° d° o°

Ta thay rang chu thich ¢ day kha day du, va nguoi dung sau c6 thé dé dang hiéu
duoc ndi dung cling nhu cach st dung ham dientich bang cach danh Iénh help
dientich —/ tu ctra s6 nhap lénh, hudng dan thu dugc s€ nhu sau:
>> help dientich J

Tinh dien tich cua mot tam giac

khi biet chieu dai 3 canh la a, b va c.

Dau vao:

a,b,c: Chieu dai cua cac canh

Dau ra:

A: Dien tich tam giac

Cach su dung (cu phap):

Dientichcantinh = dientich(2,3,4);

Nguoi viet: Ng.Ba.Tuyen, 2007.

Thur st dung ham vira 1ap dé tinh dién tich mot tam giac khac:
>> dientich (4, 5, 7)
ans =
9.7980
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Nhu vay ching ta da di qua cac budc co ban tir khai bao mot ham bang m-file, soan
thao ndi dung, ma 1énh, va sir dung ham. Hay str dung help dé c6 hiéu biét sau hon
vé ham trong Matlab.

* Mot khia canh quan trong khdc cia ham M-file 1a hau hét cac ham xdy dung trong
Matlab (trir nhitng ham 16i todn hoc) déu la cdc M-file ma ban c6 thé doc va copy.
Dady la mot cdch rat tot dé hoc hdi, luyén tap ldp trinh — va ciing la mot meo.

5.5. Cau lénh ré nhanh (if va switch)

- Thong thudng mot ham can 1& nhanh tiy theo cac diéu kién thuc thi. Matlab cung
cap cho ta cac cong cu dé lam viéc nay cling nhu hau hét cac ngon ngir 1ap trinh
khac.

* Cdu lénh if..elseif...else...end

- Vi du sau minh hoa hau hét céc tinh nang cua if

if isinf(x) | “isreal (x)
disp(’So lieu dau vao xau!’)
y = NaN;

elseif (x == round(x)) && (x > 0)
y = prod(l:x-1);

else

y = gamma (x) ;
end

- Ta thay cac diéu kién cho cau 1énh if c6 thé lién quan t6i cac toan tir quan hé da dé
cap ¢ chuong 2, cling c6 thé lién quan tdi cac ham cho ta gia tri logic (isinf, ~isreal...
de kiém tra xem x c6 phai 1a s6 v6 cung, hay x khong phai 1a s6 thyc... ).

* Cau lénh switch...case...case... case...otherwie...end

- BO cau 1énh iffelseif chi hitu ich trong truong hop chi c6 mdt vai lya chon. Con
khi c6 mot so lugng 16n céc lua chon kha di, thong thuong ta dung switch dé thay
the. Vi du:
switch donvi
case ’'Chieudai’
disp('met’)
case ’'The tich’
disp(’1lit’)
case ’'Thoi gian’
disp(’giay’)
otherwise
disp(’Toi chiu thua’)
end

- Dién giai cua 1énh switch c6 thé 1a mot chudi hodc mot s6. Trudng hop dau tién
phu hop véi case thi cac 1énh cua nd s€ dugc thuc thi.
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- C6 thé sir dung otherwise hodc khong. Trong truong hop co sir dung, thi Matlab
thuc thi cac 1é€nh sau otherwise néu khong c6 truong hop nao phu hop véi cac case.

5.6. Vong lap (for va while)
* Vong lap for...end

- Puoc stir dung khi ta mudn 1ap mot doan ma 1énh cho mdt s6 1an tuy y (thuc ra ta
s€ it dung dén nd trong Matlab hon 1a trong cdc ngon gnir 1ap trinh khéc, bdi vi
Matlab cung cap cho ta todn tir dau hai cham, :)

- Vi du, v& d6 thi sin(n.n.x) trong khoang -1< x <1 véi cac gia tri khac nhau ctia n =
1,2,..8.

- Thyc thi: Chung ta c6 thé dua ra 8 1énh vé& riéng r&, nhung s& dé dang hon nhiéu
néu ta sir dung mot vong lap. Dang don gian nht cta né sé 1a

> x = -1:.05:1; J

>> for n = 1:8 (shift + J)

subplot(4,2,n), plot(x,sin(n*pi*x)) (shift + J)
end J

T4t ca cac 1énh gitra hai dong bat dau bang ‘for’ va két thuc bang ‘end’ déu duoc
1ap di 1ap lai voi n=1 lan thtr nhat, n=2 lan tha 2... cho téi khi n=8.

Lénh subplot tao ra mot mang 4x2 ctra s6 d6 thi con trong mot d6 thi chinh (day dd
thi, xem Muc 6.6). O lan 1ap thir n, m6t hinh s& duoc vé 1én cira s6 d0 thi con thi .
1 1

W95 0 05 4 N o5 0 o051

WAVAVAR LYAVAYAY

-1
-1 1 -1 05 0 05 1

_1 \N W\/ _?

-1 -1 05 0 05 1

D -

-1 -1 05 i] 05 1

o

o

o

o

Hinh 5.1: Minh hoa cho vong lap for...end
* Vong lap while...end

- Bugc st dung khi ban mudn thyuc hién 1ap di 1ap lai mot doan ma Iénh cua Matlab
cho t&1 khi mot diéu kién (logic) nao d6 dugc thdéa man, nhung ta khong thé noi
trudc nod s€ can ldp bao nhiéu lan. Khi d6 chiing ta c6 thé str dung vong ldp nay.

- Vi dy, tim gi4 tri 16n nhét cta n sao cho tong duéi day van nhé hon 100?
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P +2*+3% +..+n°

- Ma Iénh cho Matlab thuc thi nhiém vu trén:

> S =1; n=1; J
>> while S+ (n+l1l)“2 < 100 (shift + J)
n=n+l; S =8 + n*2; (shift + J)
end J
>> [n, S] |
ans =
6 91

- Vi du khac: Tim gia tri gan dung ciia nghiém phuong trinh x=cos(x) ?

5.7. Doc dir liéu tir file va ghi ra file
- Nhép dit liéu truc tiép tir ban phim sé& tré nén khong thé (khong thuc té) khi

« Luong dir liéu qua 16n

. Dir liéu d6 duoc dung cho phan tich nhiéu lan
Trong nhiing trudng hop nay thi nguoi st dung Matlab s& chon cach nhap/xuat dix
liéu voi file dir li¢u.
- Hai Iénh save va load ma ta da hoc & chuong 2 ciing c6 chie nang ghi va doc gia
tri cia cac bién vao/tur dia.

- Khi 1am vige véi file dif ligu, mot dicu cét yéu can luu ¥ 1a dinh dang ciia div ligu
phai diing. Pinh dang dir liéu la chia khda quyét dinh viéc bién dich dir li¢u. C6 hai
dang file dir li€u: formatted va unformatted (c6 dinh dang va khong dinh dang).

. File dir liéu c6 dinh dang sir dung cach dinh dang chudi dé khai bao chinh
xac xem dir liéu dugc luu ¢ vi tri nao va nhu thé nao.

. File dir li¢u khong dinh dang thi khac, n6 chi dinh rd dinh dang cua $6.

Céach don gian nhat dé hoc cach lam viéc véi file dir ligu 13 thong qua vi du sau:

Gia su dir liéu dang s6 duge luu trong file c6 tén ‘table.dat’ trong thu muc hi¢n
hanh, dir liéu nhu sau

100 2256
200 4564
300 3653
400 6798
500 6432

3 1énh sau
>> fid = fopen('table.dat',K6 'r');
>> a = fscanf (fid, '$3d%44d') ;
>> fclose (fid) ;

s€ lan luot lam cac nhiém vu:
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. Mo mot file dé doc, viéc nay duoc chi dinh bang chuoi r,(rla Viét tat
cta read). Bién fid dugc gan cho mot gia tri bang 1 so nguyén to duy
nhat, dic trung cho file sé sir dung (sd ndy con goi 1a s6 chi thi cua file).
Sau nay mdi khi nhic dén file nay ching ta s& sir dung s6 chi thi fid.

- Doc vao bd nho ting cap so tir file (file c6 s6 chi thi 1a fid), mot s6 co 3
chir s6 va mot s6 c6 4 chir so.

. Dong file (file co so chi thi 1a fid). ‘
Qua trinh nay tao ra mot véc to cdt chira cac phan tir 100 2256 200 4564 ...500
6432. Vécto nay c6 thé dugc chuyén doi vé ma tran 5x2 bang 1énh:

A = reshape(2,2,5)'; <J

Tuy nhién, thuong ta s€ khong doc/ghi file thu cong nhu vay. Matlab hd trg mot loat
dinh dang file dir li¢u quan trong. Vi cac file s6 liéu phan tach (delimited), Matlab
cung cap lénh dimread va dimwrite. Lénh doc file nay dugc minh hoa & Muc 7.4.

Hay xem thém trg gitip Help dé biét thém thong tin vé cac dinh dang file nay.
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6. CHUONG VI: DO THI DANG BUONG

6.1. Biéu dién dwong qua trinh

Trudng hop don gian nhat 13 biéu dién su bién thién ting giam s liéu trong mot
day. Chang han voi day so li€u muc nudc z do dugc ta c6 thé bicu dién dudi dang
duodng qua trinh nhu sau:

z = [-0.05 0.18 0.28 0.33 0.19 0 -0.26 -0.35 -0.31 -0.22 0.05
0.14 0.31 0.38 0.18 0.09 -0.11 -0.20 -0.36 -0.11 0.08];

plot(z)

Chua y ¢ 1énh gan trén rang & 1énh gan trén, ma 1énh keo dai xudng dong dudi do
han ché bé ngang cua tai liéu. Khi lap trinh khéng 4n Enter vi may s& hiéu nham z
thanh mot ma tran.

Lénh plot(z) sé v& biéu dd dang duong véi s6 liéu cho boi vec-to z. Trudong hop
nay truc hoanh s& danh s6 thir tu 1an luot 1, 2,... Diéu nay khong gitp ich gi trong
truong hop thong thudng khi truc hoanh can biéu thi khoang cach khong gian hozc
thoi gian. Chéng han, néu s6 liéu z & vi du trén 1a myuc nude do duoc tai cac thoi
diém 0's, 10's, 20 s... (cach nhau 10 gidy) thi ta c¢6 thé bd sung ma Iénh nhu sau:

figure;
t = 0:10:200;
plot(t, z);

O day 1énh figure co tac dung tao ra mot hinh mai.

Chu y: Céc vec-to can ve thuong cé rat nhi€u phan tu, va do dé ta can dung dau ; ¢
cuoi cau I¢nh d€ ngan khong cho may hién lai ndi dung cia toan bd vec-to.

Tom lai dé vé& biéu d6 dang dudng noéi chung ta theo 3 budc sau:
1) Phat sinh mot vec-to chira cac toa do x cua cac diém

2) Phat sinh mdt vec-to chtra cac toa do y, co thé 1a tr s6 liéu sin c6, hodc 1a mot
ham tinh tir cac gia tri twrong ung cua x. Trong trudng hop sau can luu y phép tinh
can dugc ap dung cho tirng phan tir mot.

3) Thuc hién 1énh v€ plot(x, y)

Trong cac bi€u do ta phai ghi ti€u dé cua biéu do va dién céac dai luong va don vi
1€n céc truc (x, y). C6 thé thuc hién viéc nay bang céch:

title('Tiéu dé biéu dd')
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xlabel ('Tiéu dé& truc x')

ylabel ('Tiéu dé truc y')

Chang han véi vi du vé mau quan trac muc nuéc theo thoi gian nhu trén ta c6 thé
viet:

title('Qua trinh muc nuoc thuc do')

xlabel('t (s)')

ylabel('z (m)')

Két qua biéu dd thu duoc nhu trén Hinh 6.1. Trong mdt s6 ban vé ki thuat, can biéu
dién cac s6 mi hodc ki hiéu toan hoc. Chang han véi s6 md, c6 thé dung dau ~. Hay
thir viét v (m~3) dé thu duoc V(m?).

Matlab ty dong can chinh pham vi cua truc tung va tryc hoanh sao cho c6 thé hién
thi toan bo sb liéu can vé. Tuy vy trong mot s6 truong hop ta can thé hién timg

phan cua biéu dd, hodc vi tinh thAm m§y ma c6 thé chinh sira pham vi cta céc truc.
Cau lénh nhu sau:

axis([xmin xmax ymin ymax])

trong do:

xmin, xmax lan luot 1a gidi1 han trai va phai cta truc hoanh
ymin, ymax lan lugt 13 gidi han duéi va trén cia truc tung.

Ta can nhép ca 4 gi tri néi trén ctia vec-to pham vi tryc. Chang han khi muén biéu
thi muc nudce chi trong khoang thoi gian tir t = 100 s dén t = 150 s, va han ché cao
dd mat nudce tir 0 dén 0.4 m, ta gd 1énh sau dé thu dugc biéu d6 nhu Hinh 6.2:

axis([100 150 0 0.4])

Qua trinh muc nuoc thuc do Qua trinh muc nuoc thuc do
0.4 - 0.4
0.2 0.3
E o E o2l
N N
-0.21 0.1L
-0.4 3 c c c 0 c e e e
0 50 100 150 200 100 110 120 130 140
t(s) t(s)

150

Hinh 6.1: Vi dy vé biéu do dang duwong Hinh 6.2: Biéu dé sau khi chinh lai pham vi truc

Pé x6a toan bo do thi hién thoi, ta gd 1énh:

clf
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6.2. Lwa chon mau vé, nét vé
Trudng hop cé nhiéu dudng nét vé khac nhau, ta nén phan biét bang nhiing kiéu va

mau nét v€ khac nhau. Nhiing lya chon nay c6 ngay trong cau 1énh plot.
plot(x, y, 'Iua chon')

Trong d6, Iwa chon 13 mot chudi ki ty ¢6 3 phan qui dinh nhu sau:

md--

v6i  m1a mot ki ty chi mau vé, thuong 1a chir ddu cua tir tiéng Anh twong ng
d 1a ki hiéu danh déu c4c diém nat
-- 12 mot hay hai ki ty thé hién kiéu nét vé

Vi du:
plot(x, y, 'r') v€ do thi nét v€ mau do (red). Khong c6 lya chon kiéu nét vé cu
the, do d6 may s€ vé ki€u nét lién (mac dinh).

plot(x, y, 'g--') vé& do thi nét v& xanh luc (green). Nét v€ dugc chon 1a kiéu nét
dat (--).

plot(x, y, 'b*-') v& do thi nét v& xanh lam (blue). Nét vé duoc chon la kiéu nét
lién véi cac diém dau sao (*-).

File Edit Wiew Insert Tools Desktop Window Help N~

DEE&E (M RQ"D € 08 =0

Qua trinh muc nuoc thuc do

04r

14
/ﬂ/ Cut
L4

02 Copy
Delete
Color...

£ o Line Width 8 ‘i /“'
~N

caa N
Marker » dash /
0.2r Marker Size p dot ‘\/'J
Show Property Editor dash-dot

none
04 Show M-code

0 50 10U 150 200
t(s)

Hinh 6.3: Kiéu nét vé cung cdc thuoc tinh khac co thé lua
chon truc tiep sau khi chon ché do Edit Plot va nhay phdai
chuot vao duwong biéu do
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Nhu vay c6 thé t6 hop cac kiéu mau va nét vé khac nhau, theo bang sau day?:

Mau vé Nét vé Diém nut
red, do - nétlién du sao
g green, xanh luc |-- |nét dut dau cong
b blue, xanh lam nét cham hinh vuéng
k black, den - |nét cham gach tam giac

Theo mac dinh, khi c6 mot duong moi duogc ve ra thi duong cii s€ bien mat. Be vé
nhi¢u duong trén cung mot biéu do ta can god 1énh:

hold on

trude khi v& cac dudng tiép theo.

Chéng han ta ¢ thé thém mot dudng nét durt ndm ngang biéu thi myc nude bang 0
theo cach sau:

hold on; plot ([0 200],[0 O0],':");

Ban than trén duong muc nude co6 thé thém céc diem dau *:

plot(t,z,'*-");

0.4

Qua trinh muc nuoc thuc do

o

z (m)
o

-0.2

-0.4

Hinh 6.4: Biéu do dang dwong véi hai nét vé cé

0 50

100 150
t(s)

kiéu khdc nhau

200

0.4

0.2

-0.2

-0.4

Qua trinh muc nuoc thuc do

P

| T

\

\ /

v

2

50 100
t(s)

150 200

Hinh 6.5: Biéu d6 c6 khung va dwong dong

Néu mubn dong khung d6 thi va tao cac dudng dong ta lan luot gb vao cac 1énh:

2 Thuyc ra ta c6 thé lya chon kiéu va nét v& truc tiép trén biéu d6 cua Matlab béng cach chon Edit Plot

(hodc nut by trén thanh cong cu) 101 nhay phai chudt vao duong can chinh va lya chon Line Style (kiéu
dudng), Line Width (bé rong) hodc Marker (kiéu diém niit) (xem Hinh 3).

_48 -



Bai gidng Tin Ung dung 2 — Matlab 7

box on
grid on

Nguoc lai, dé x6a cac duong dong khung va duong dong, chi can go:

box off
grid off

6.3. Tao cac chu thich, chu giai trén hinh vé

Mot biéu d6 mic di mang nhiéu thong tin nhung d6i khi ta van mudn lam r6 thém
bang nhimg chi thich (thuong 1a nhiing net v€ don gian bang tay va chu thich bang
chir). Chang han, vé6i vi dy trén ta mudn chi ra trén biéu dd vi tri muc nude dat cuc
dai (nhu Hinh 6.6). Cach lam c6 thé theo cac budc sau:

~  Vao menu Insert — Ellipse, v&€ mdt vong tron vao vi tri dinh ciia duong qua trinh
Vao menu Insert — Text Box, vach ra mot khung chit nhat va gd vao z max vao do.’>
~  Vao menu Insert — Arrow, vach miii té€n chi tir khung chir vao vong tron
Mudn x6a céac cha thich, chi can chon ddi tuong can x0a, an Delete.

Qua trinh muc nuoc thuc do

Z max
-0.2 L.
-04r¢ r r r r
0 50 100 150 200
t (s)
Hinh 6.6: Biéu dé véi cac chii thich
* Chu gidi (legend):

Khi c¢6 nhiéu dudng biéu do trén mot d6 thi, can co chu giai (legend) dé phan biét
chung. Gia st ciing trén d6 thi qua trinh myc nudc & trén, ta bd sung thém mot
duong myc nudc tinh toan dugc tir mo hinh:

z2 =[0.05 0.2 0.34 0.38 0.28 0.08 -0.21 -0.35 -0.23 -0.18
0.11 0.22 0.4 0.45 0.2 0.13 -0.02 -0.11 -0.32 =-0.02 0.0971:
hold on; plot(t,z2,'-0');

3 Mudn ¢6 Zmax, hdy thir gb z_{max}. GO z_max c6 dugc khong, tai sao?
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title('Qua trinh muc nuoc tai N23');

Trén thanh cong cuy, an nat = (hodc menu Insert — Legend). Sau d6 hiy nhay dap
phan chu giai méi xuat hién, go vao tén chu giai can dat (Hinh 6.7).

Qua trinh muc nuoc tai N23

06

—4#— Thuc do

z(m)

_04 1 L 1 J
0 50 100 150 200

t(s)
Hinh 6.7: Chinh swa tén chu giai twong wng voi cac
duwong qua trinh

6.4. Xoa dworng biéu do, Iwu biéu do

- Néu vé& sai mot dudng biéu dd nao dé ta c6 thé x6a bang cach chon menu Tools —
Edit Plot; chon dudng biéu dd d6, 4n Delete hoic chon Delete trong danh muc khi
nhdy phai chuét trén Hinh 3.

- MatLab c6 thé luu lai biéu d6 chung ta tao ra, du¢i dang nhiéu dang file 4nh chuan
hién nay: *.gif, *.png, *.jpeg, *.emf, *.eps v.v... Bén canh do, Matlab con c6 mot
dang file riéng goi 1a *.fig, trong d6 luu toan bd thong tin cua cac dudng, neét, diém...

trén biéu d6. Do vay ma file fig chi tiét hon dong thoi thuong cé kich thudc file 16m.
- Pé luu biéu db trong Matlab ta chon Menu File — Save, sau d6 nhép tén cho file

hinh ma ta muén lru. Ciing ¢6 thé nhan vao biéu tuong Save (ﬂ) trén thanh cong
cu. Chu y chon kiéu file hinh (Save as type) thich hop.

6.5. DO thi Logarit

Trong mot sb truong hop, cac dd thi logarit can duoc su dung, chéng han biéu dd
duong cip phdi hat. Mudn dit thang logarit v6i truc hoanh ta chi can thay tén 1énh
plot bﬁng semilogx.

Chang han ta can v& dudng cap phoi hat véi mau bun cat sau:
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Puong kinh Khoi lugng
(mm) (mg)
d<0.15 900
0.15<d<0.21 2900
0.21 <d<0.30 16000
0.30<d<0.42 20100
0.42 <d <0.60 8900
0.60 <d 1200
(Toan bd) 50000

Trudc khi v& d6 thi hdy tinh ti 1é bun cat twong Gng véi mdi khoang duong kinh va
ti 1¢ cong don:

Khoiluong = [900 2900 16000 20100 8900 1200];
Tile = KhoiLuong / 50000;

Ham cumsum giup ta tinh cong don, chang han:
>> cumsum (TiLe)

ans =
0.0180 0.0760 0.3960 0.7980 0.9760 1.0000

Ta can tinh ti 1¢ P theo phan tram, cho nén:

P = cumsum(TiLe) * 100;

DPuong kinh Khoi lugng | Til¢ Til¢ cong | Puong kinh
(mm) (mg) (%) don, P (%) d (mm)
d<0.15 900 1.8 1.8 0.15
0.15<d<0.21 2900 4.8 7.6 0.21
0.21 <d<0.30 16000 32.0 39.6 0.30
0.30<d<0.42 20100 40.2 79.8 0.42
0.42 <d<0.60 8900 17.8 97.6 0.60
0.60 <d 1200 2.4 100 1
(Toan bd) 50000 100

S6 liéu dung dé v& do thj 1a hai cot sau cing: ti 18 cong don (P) va dudng kinh (d).
Co6 P (%) khdi lugng bun cat min hon d (mm). O day da gia thiét rang dudng kinh
16n nhat bang 1 mm nhu 1a gidi han trén cua biéu do.

d=1[0.15 0.21 0.30 0.42 0.60 1];
title('Bieu do duong cap phoi hat');
xlabel('d (mm)');

ylabel ('P (%) ')

semilogx(d,P,'*-");

grid on; box on;
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Bieu do duong cap phoi hat

—

100

80 /WF

60

P (%)

40

T

oat-/

10
d (mm)
. Hinh 6.8: Vi du véi biéu do cé truc theo thang logarit
Céc d6 thi vdi thang logarit trén truc y va trén ca 2 truc cling dugc thuc hién tuong
tur vOi cac cau Iénh l1an luot 1a semilogy va loglog.

6.6. Day biéu do

Bang Iénh figure ta o thé tao ra nhiéu hinh vé& doc 1ap trén nhiéu clra s0. Tuy vay,
nhiéu lic ta mudn c6 mot diy (hodc bang) cac biéu do xep ké tiép nhau, c6 kich
thudce bang nhau dé tién viéc so sanh. Matlab hd trg hé thong subplot (bleu dd nho)
v6i cau Iénh c¢6 dang chung nhu sau:

subplot(m,n, k) ;

[ > Figure 1
File Edit Wiew Insert Tools Desktop Window Help N
sEE K RAMe | E 0B = O
1 2 3
4] 5 6
05
0 " 3
0 05 1

Hinh 6.9: Vi tri cdc biéu do trong day tao bang lénh subplot
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S€ tao ra mot bang gdém (m x n) biéu dd nho (m hang va n cot). Tlep d6 hinh tha &
(tinh tir trén xudng dudi, trai qua phai) s& dugc kich hoat va chuan bi dugc vé.

Chang han, sau khi thyc hién 1énh
subplot(2,3,4);
ta duoc két qua nhu Hinh 6.9.

Gon hon nita ta c6 thé viét (trong trudng hop m, n, k < 10):

subplot 234

Xét mot vi du don gian: ta cn vé duong qua trinh mye nude (z) va van tdc dong
chay (v) theo thoi gian (t), nhung trén hai biéu d6 khac nhau. Pé c6 sy ddi chiéu vé

thoi gian giita hai biéu do ta nén xép chung theo mot cot doc. Nhu vy m =2 va n
= 1.

t = 0:5:100;

z = [-0.14 -0.08 -0.05 -0.04 0.01 0.07 0.15 0.23 0.25 0.37 0.4
0.45 0.55 0.6 0.66 0.76 0.82 0.91 1 1.03 1.14];

v = [0.84 0.89 0.91 0.89 0.91 0.88 0.92 0.97 0.97 0.97 0.99

1.02 0.96 1.03 0.98 1.04 1.04 1.11 1.04 1.12 1.16];

subplot 211
plot(t, z); xlabel('t (phut)'); ylabel('z (m)');
title('Duong qua trinh muc nuoc tai diem Al');

subplot 212
plot(t, v, 'g'); xlabel('t (phut)'); ylabel('v (m/s)');
title('Duong qua trinh luu toc tai diem Al');

Két qua nhu trén Hinh 6.10.

Matlab con c6 Iénh plotyy cho phép hai truc tung véi hai dai lugng khac nhau
(chang han z va v) trén cung mot biéu do (va té mau tryc theo mau dudng ve€ tung
dai luong do). Pay 1a cach bi€u thi thong tin linh hoat va rat hiéu qua.
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z (m)

v (m/s)

Duong qua trinh muc nuoc tai diem A1

1 5 F T 1 T T
1L By
0.5]- / |
77//
o. |
-0.5¢ r r r r
0 20 40 60 80 100
t(s)
Duong qua trinh luu toc tai diem A1
1 4 F T 1 T T
1.2 i
1L i
0.8t r r r r
0 20 40 60 80 100

t(s)

Hinh 6.10: Hai dwong qua trinh trén hai subplot
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7. CHUONG ViI: DO TH| KHONG GIAN

Trong k¥ thuat rit can cac biéu d6 khong gian. Thuong gip nhit 14 cac binh d6 (ban
dd dia hinh ctia mot khu vuc nho). Bén canh do, biéu d6 khong gian con ¢ thé duogc
dung dé biéu dién d6 sau dia hinh hay mot truong khong gian néi chung (nhiét do,
khi ap ...). Trong tit ca cac truong hop nodi trén, ludn c6 mot bién (z) duoc biéu dién
theo hai bién khong gian trén mit dat (x, y).

7.1. Cac dang co ban

Cdc dang co ban

Matlab hd tro nhidu phwong phéap biéu dién so liéu; trong tai liéu nay ta lam quen
v&i mot sb loai co ban, do 1a:

- Mang mau (color patch)

~  Puong dong mirc (contour)

~  Bé mat 3 chiéu (surface)

Hay bat dau v6i mot vi du don gian 1a mo phong dia hinh day bién cia mot khu vuc
gia tuong dugc cho trong ma trdn z. Pay bién ndy c6 dang twong tu nhu mat cat
ngang can bang (Dean) theo phuong trinh:

z=-0.1)"

Véi truc x doc theo bii bién va truc y hudng ra khoi. Ta xét ludi toa do trén mit
bang, cac diém nut ludi c6 pham vi 0 < x <200, 0 < y < 200. Khoang cach giita cac
diém nut ludi theo phuong x 1a Ax = 10, theo phuong y 1a Ay = 4. Nghia 1a toa do
clia tit ca cac diém nut ludi c6 dang:

00 10,0 .. 2000
04 104 .. 2004
XVi=| : :
0,200 10,200 .. 200,200

Lénh meshgrid sé& giup ta 1am diéu do:

[x, y] = meshgrid(0:10:200, 0:4:200) ;

(M4t 1an nira can chu y dau ; ¢ cudi cau 1€nh, néu khdng rat nhi€u con s6 s€ dugc in
ra man hinh!)

Lénh meshgrid léy hai thong $6: thong sb vec-to thir nhat 1 cac toa do trén truc x,
thong sO vec-to thu hai 1a céc toa do trén truc y. Két qua ta dugc mdt ma tran céc

-55 -



Bai gidng Tin Ung dung 2 — Matlab 7

diém trén mot ving hinh chit nhat (51 x 21) ¢6 céac toa d6 twong tng dung tir cac
vec-to trén*, Sau d6 mang z s& dugc tinh tir mang y theo cong thirc Dean:

z=-0.1*y .~ (2/3);
Trong d6 can chii y phép tinh lily thira cho timg phan tir.

Cau lénh don gian nhat dé hién thi mang

LR e T 200
mau bi€u thi z la:

pcolor(x, y, z) 150

Bang mau mac dinh dugc dung c6é ténla £ 100
==

jet.5 Ta c6 thé thay bang mau ndy bang -
mot s6 bang mau khac, chang han: 50
colormap (gray) ; pcolor(x, y, z); B
0

. 0 50 100 150 200 g m)
Can hién tén cac truc x va y theo cach ® (m)
tuong tu nhu ta da lam véi biéu do dang
duong: Hinh 7.11: Bang mau biéu thi dia hinh ddy bién véi

mdt cdt ngang can bang theo Dean
xlabel('x(m)'); ylabel('y(m)');

C6 thé hién‘thi thanh chd thich bén canh
bang mau bang 1énh:

colorbar

Viét thém dong chir z(m) bén canh thanh chi din mau nay bang cach Insert — Text
Box. X6a bé duong bao cta hinh chit nhat bang cach nhdy phai chudt — Line Style
— None.

Chu ¥ rang khi hién cac ban dd dia hinh / ban v& miat bang, trong hau hét cac truong
hop ta muodn dat nhitng ty 1€ bang nhau trén hai truc x va y. Khi doé ta dung I¢nh:

axis equal;

4 xvaydéu la ma tran 2 chiéu. Do cac diém trén ludi xép theo hang nén ta nhan thay cac phan tir gibng
nhau trén mdi cot cua x (cac diém cé cliing toa do x); va tuong tu dbi véi y.

10 - 200 0 0o - 0

o 10 - 200 |4 4 - 4
N B B AR : :

0 10 - 200 200 200 ~ 200

5 Bang mau jet nay di dugc thay bang bang mau parula méi lam mic dinh  trong Matlab. Bang parula
khong chira mau d6 nén nhin d& chéi hon. Viéc chon bang mau phi hop rit quan trong dé biéu dién cac
dai lugng khac nhau!
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Tiép theo ta c6 khung cua db thi lai cho vira véi bang mau:°

axis tight;

Bén canh cach dung biéu d6 mang mau, con co 160F - e
the biéu thi duoi dang duong dong muc. Cach 140l.
nay thuong dung vaGi cac ban in 1én giay:’ 120/ 25 25 25
100
. - 2 -2 2
[C,h] = contour(x,y,z), E gol
\ , , 60 -15 1.5 1.5
Céc duong dong muc cua day bién da xuat a0. 1 y 1
hién song song véi truc x, nhung can phai c6 200
N S \ A , 08 05 05
gia tri sO trén dudng dong muc: 0o T T 0o

X (m)
clabel (C,h) ; \ , ~
Hinh 7.12: Duong dong murc biéu dién dia

- ST \ r A s hinh ddy bién véi mdt cdt theo Dean
Va cling nhu d6i véi mang mau, ta c6 thé can Y '
chinh cac truc mot cach hop ly:

axis equal tight;
xlabel('x(m)'); ylabel('y(m)');

Ta ciing c6 thé biéu dién dia hinh duéi dang khong gian (3 chiéu) str dung 1énh surf
hoac mesh:

figure; surf(x, y, 2z);
figure; mesh(x, y, 2z);

Sau d6 hay st dung cong cu xoay hinh bang cach 4n ntit Rotate 3D trén thanh cong

cu(@)-

6 HaiEnhﬂéncéthéduqcgéplaiﬂmnhmnétwnhaxis equal tight

7 Céch viét nay co vé khac vai cau 1énh thong thudng, tuy nhién theo Matlab, cac 1énh v€ déu co thé viét
dudi dang ham. Chéng han, hay g6 thir 1énh zzz = plot(t, z). Maitkhac, co gi khac néu ta g0 1énh
clabel (contour (x,y,z)); ?
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e . 4
. 200
100 o )
a0 papeetl 150 a0 150
% (m) 9 N , ¥ (m) x (m) 0 200 ¥ (m)

Hinh7. 13: Biéu dién mat cat Dean duoi dang
mat 3 chiéu

150

Hinh 7.14: Biéu dién mdt cdt Dean duwéi dang
lwoi 3 chiéu

7.2. Chi dinh cac vi tri trong khéng gian 2 chiéu

Khi thé hién dir liéu khong gian bﬁpg mang mau, trong mot sd truong hop ta phai
chi ra nhimg vi tri thQa man mot di€u kién nao d6. Cach don gian nhat 1a danh dau
chung bang nhiing diém riéng.

Chang han, hay chi ra cic vi tri c6 z <—3 trong 00
vi du trén. Co6 hai budc nhu sau:
- Tim céc chi s6 (i,f) trong ma tran c6 gia tri 150

thoa man z(i,j) < -3
~ Cham cac diém xac dinh boi x(ij), (i) T 1m0

1én mang mau =
ind = find(z < -3); a0
hold on;
plot(x(ind), y(ind), ... 'k."); 0

0O 80 100 180 200 zm)

x(m)

Hinh 7.15: Pdnh dau trén mang mau 2 chiéu

7.3. Mat cat dia hinh

Trong nhiéu truong hop can biéu dién mot mit cat dia hinh tir biéu do hai chiéu. Va
téng quat hon, co thé 1a phan bd d6 sau nuéc, ap suat, do man, hay bat ki mot bién
dac trung nao doc theo mot tuyén xac dinh trén mat béng.

S4 lidu ctia mat cit duoc léy tir 1 cot (hoac hang) tr mang 2 chiéu tuong Ung. Chéng
han, mat cat c6 x = 100 m (twong Gng voi cdt thir 11 (trong so 21 ¢dt) trong ma tran

Z):
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ymcl = y(11,:);

zmcl z(11,:);

plot(ymcl, zmcl, '*-');

xlabel('y (m)'); ylabel('z (m)');

7.4. Trwong vécto

Trong cac bai toan ky thuat thuy dong luc thuong yéu cau mé phong truong dong
chay. Biéu dién dong chay trong khong gian 2 chiéu duge hd tro rat tot trong Matlab
bang cau lénh:

quiver(x, y, u, V)
trong d6 x, y 1a hai ma tran chira toa do cia tit ca cac diém theo phuong ngang

(thudng dugc phat sinh })ﬁng 1énh meshgrid); u va v la hai ma trn chira thanh phan
luu toc cua tat ca cac di€m (u 1a luu toc theo phuong x, v 1a luu toc theo phuong y).

Gia str trong thu muyc hién thoi da co file data u.txt va data v.txt, moi file chra
mot ma tran gia tri u va v. Khi d6, hai ma tran nay dugc doc nhu sau:

u
v

dlmread('data u.txt');
dlmread('data v.txt');

Gid st u va v da doc c6 kich thudce giong nhau = s6 di€m trén truc x x so diém trén
truc y:

[sizex, sizey] = size(u);

Ta mudn biéu dién 1én hinh véi, chéng han, Ax =10 m va Ay =5 m:

dx = 10; dy = 5;

[x, y] = meshgrid(0:dx: (sizex — 1)*dx, O:dy: (sizey -1) * dy);
figure;

quiver(x, y, u, v);

xlabel ('X(m) '), ylabel('¥Y(m)');

axis equal tight;

-59 -



Bai gidng Tin Ung dung 2 — Matlab 7

NSRS RN
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NN
ANSN RN
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OV
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o

(W)A
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Hinh 16: Biéu dién truong vec-to
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8. PHAN BAI TAP

Bai tap s6 1:
Tinh toan song theo s6 liéu sau: T=8's, Ho=2 m, ao= 30°.

* Gan gia tri cho 3 bién T, Ho, alpha0.
° Tinh Co.
* Tinh L.

* M¢ 1 file disperse.m bang cach go
>> edit disperse

* Véi file méi md hay gd vao ndi dung sau:

function [L] = disperse(h, Lo)
L = Lo;

err = Inf;

while err > 0.1;

Ltry = Lo * tanh(2*pi*h / L);
err = abs(Ltry - L);

L = Ltry;

end;

« Ta d3 thiét 1ap dugc ham tinh L tir cac gia tri h va Lo cho trude

« Hay thiét 1ap mot vecto h chtra 6 sau khac nhau: 3 m, 3.2 m, ..., 4 m. Tinh L tai
cac do sau cho boi h.

* Tinh C tuong tmg v6i L

* Tinh sin_alpha theo cong thirc sina = sinag * C / Co. (chu y don vi dd !)
* Tinh alpha (dung 1énh asin)

* Tinh Kr = sqrt(cosao/ cosa.)

* Tinh Ksh theo cong thirc Ksh =

* Tinh H=Ho x Ksh x Kr

* Ghi lai cac gia tri cia H

*Viét két qua ra file ketqua. txt

Bai tap s6 2

Quan h¢ gitra van chuyén bun cat S va luu tdc u c6 quan hé dang: §= au’. Dé xac
dinh cac hé sb a va b ngudi ta tién hanh thi nghiém va thu duoc két qua sau:

u (m/s) 0.2 0.35 0.57 0.68 0.81 0.96 1.12
S (m*/s.m) | 0.0002 | 0.0018 | 0.0159 | 0.0282 | 0.0609 | 0.1258 | 0.2858
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1) Hay nhép céc gia tri u va S vao hai vecto, sau do6 tinh X va Y 1a logarit tuong trng
cuauvas.

2) V& d6 thi diém ciia X va Y.

3) Hai hé sb a va b duoc x4c dinh béng caich dgya vao quan hé:
log S=loga+blogu,hay Y =56 X+ log a.

Str dung ham polyval dé tinh b va log a trong phwong trinh trén nhu sau:

p = polyval(X, ¥, 1)

Phén tir dau ctia vecto p chinh 1 b; phan tir thit 2 ctia p bang log a.
Hay tinh a.

4) V& d6 thi duong thang: Y = b X + log @ 1én cung hé truc véi cac diém chim &
cau 2).

Bai tap s6 3

1) Mot chudi sb liéu do dac van tdc dong chay duogc phat sinh boi:

t =0:0.5:48;

N 14 day sb ngau nhién c6 chiéu dai bang 1ength (t)
u=20.4+0.12 sin(2n t / 24) + 0.05 N
2) Tinh {mg suat tiép tai ven bo, biét
C =60 m®/s
t=pgu’/C?
Thiét 1ap subplot 3 hang x 1 cot. Hai ving trén vé hai d6 thiu ~t, T~ t.

3) Néu bo c6 thanh phan dat sét voi ing suét tiép t6i han . = 0.65 N/m?2, hiy chi ra
xem c6 bao nhiéu thoi diém xuat hién © > 1. .

4) Cong thirc x61 16 dudong bo dugce xac dinh boi:
Hay tinh khoang cach x6i 16 E.

E=10(t — 1) néut> 1
E=0 truong hop con lai

V@ E ~ t Ién vung dd thi dudi cung tao bdi subplot.
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Bai tap so 4

Cho véctox = [10 20 30] vay = [10 40 30].

1. Tinh dién tich tam gidc tao boi 3 dinh c6 toa d6 X(1)Y(1), X(2)Y(2), X(3)Y(3).
2. Tong quat hon, tinh dién tich da gidc n canh (trén mat phang 2 chiéu) véi toa do
Xi va yi ctia dinh thi i cho boi phan tir thir i clia vécto X va Y twong tng (do d6 X
va Y 1a 2 vécto c6 cung chiéu dai = n).

LOI GIAI

Bai tap so 1
Hudéng dan: tao mot script file co tén baitapl.m, soan thao ndi dung dudi day, va
ghi lai. Sau d6 chay file nay, ta s€ thu dugc két qua.

% baitapl
% Inputs: T, HO, alphaO
% Outputs: CO, LO, L

g = 9.81;

T = 8;

HO = 2;

alpha0 = 30;

% _____________________________________________________________
LO = g*T~2/(2*pi)

CO = LO/T;

h = [3:0.2:4]

% n = length(h) ;

% for i = 1:n

% L(i) = disperse(h(i), LO);

% end;

L = disperse(h,LO0) ; % Wave length

C =L/T % Wave celerity
sin_alpha=sin(alpha0)/C0*C

alpha = asin(sin_alpha) % arcsin

Kr = sqrt(cos(alpha0l)./cos(alpha)) % Refraction coefficient
k = 2*pi./L % Wave number

Ksh = sqrt(l./tanh(k.*h)/(14+2*k.*h/sinh(2*k.*h))) % Shoaling coeff
H = HO*Ksh.*Kr % Wave height
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Bai tap so 2
Hudéng dan: tao mot script file co tén baitap2.m, soan thao ndi dung dudi day, va
ghi lai. Sau d6 chay file nay, ta s€ thu dugc két qua.

(Bai nay lam theo cdc budc nhu trén lop: tinh log(u), log(S), vé lén truc toa do
thwong (khong vé lén truc loga vi o day ta da tinh gia tri cua loga r6i), va xdc dinh
cdc hé sé a, b ciia dwong thang mét cach gan ding trén do thi).

Bai tap so 3
Hudéng dan: tao mot script file co tén baitap3.m, soan thao ndi dung dudi ddy, va
ghi lai. Sau d6 chay file nay, ta s€ thu dugc két qua.

clear all;

t 0:0.5:48

N rand(1l,length(t));

u 0.440.12*sin (2*pi*t/24)+0.05*N
plot(N) ;

hold on;

plot(u,'+');

C = 60;

Rho = 1000;

g = 9.81;

To = Rho*g/C*2*u.”2

plot(t,To)

hold on

grid on

Toc = 0.65

10 * (To - Toc) .* (To > Toc) + 0 .* (To <= Toc)

Bai tap so 4
Huéng dan: Lan lugt thuc hién cac bude sau:
1. Tao mot script file c6 tén baitap4.m, soan thao ndi dung dudi day, va ghi lai.

function Sdagiac = dientich(x,y)
% Tinh dien tich da giac

n length (x);
m length (y):
if m ~=n
'Error: 2 vecto X va Y can co chieu dai bang nhau!'
else
Sdagiac = 0;
for i = 1:(n-1)
Sdagiac = Sdagiac + 0.5* (y(i)+y (i+1))*(x(i+1)-x(i));
end
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Sdagiac = Sdagiac + 0.5* (y(n)+y(1l))*(x(1l)-x(n));
end

2. Vira rdi ta da tao ra mot ham méi trong Matlab, véi tén 1a ham dientich. St dung
ham nay ta c6 thé dé¢ dang tinh dugc di¢n tich da gidc noi chung va tam giac noi
riéng bang cach goi ham tir ctra s6 nhap 1¢énh

>> dientich (X,Y) <J

Luu ¥ rang ham tinh dién tich ngdm dinh rang 2 véc to X, Y ¢ day di chua s6 lidu
cho trude vé toa do cac dinh cua da giac theo nhu quy udc. Hon nira, khi nhap toa
d6 ta danh s6 cac dinh tir 1 dén n theo chiéu kim dong hd. (Néu thtr tu cac diém
nhap vao thuan chiéu kim dong ho thi sao? Hay thir tinh ra két qua xem!)

* P¢ tinh dién tich tam giac S v6i chiéu dai 3 canh cho trudc 13 a, b, ¢, ban co thé
thir thuat toan khac nhu sau:

S=p(p-a)p-b)p-c)
voi p=(a+b+c)/2 1la mot nira chu vi.

- 65 -



Bai gidng Tin Ung dung 2 — Matlab 7

9. TAILIEU THAM KHAO:

1. Matlab R14 - Helps & Demos, The Mathworks, Inc., 2004

2. David F. Griffiths, An introduction to Matlab, Department of Mathematics-
The University of Dundee — Scotland. (Added materials by Ulf Carlsson
KTH Stockholm Sweden), 1997-2005.

3. John M. Stockie, 4 Whirlwind Tour of MATLAB for Students of CS 3113,
Department of Mathematics and Statistics, University of New Brunswick —
Canada, 2003

4. Bill Mason, Introduction to Matlab, Northeastern University - College of
Computer and Information Science — USA, 2003.

5. Tobin A. Driscoll, Crash course in MATLAB, Department of Mathematical
Sciences - University of Delaware — USA, 2006

6. Nguyén Hoang Hai & Nguyén Viét Anh, Ldp trinh Matlab va ing dung,
NXB Khoa hoc va Ky thuat — Ha Noi, 2005

7. Nguyén Phung Quang, Matlab & Simulink danh cho ky sw diéu khién tu
dong, NXB Khoa hoc & K¥ thuat — Ha Noi, 2006

8. Nguyén Phuong Thdo, Programming in Matlab, handouts, 2007

9. BPH. Thuy Loi, Matlab version 7.0 co ban, Khéa tin hoc nang cao cho can
bo giang day cua duw an 95 bo NN&PTNT, handouts, 2007

10. Knight A., Basics of MatLab® and beyond, CRC Press, 2000

11. Timothy A. Davis & Kermit Sigmon, Matlab® Primer, Chapman &
Hall/CRC

12.R. J. Braun, Beginning Matlab Exercises, Department of Mathematical
Sciences — University of Delaware — USA.

- 66 -



