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LGOI GI81 THIEU

Matlab (Matrix Laboratory) theo tén goi clia nd, 1a mdt cong cu phén
mém clia Math Work, han dau nd duge phét trién nham phuc vu chil y&u cho
viéc mo ta cac nghién cfu ky thuat bing todn hoc vdi nhimg phin tlr co ban 1a
ma {ran. Trong cdc linh vue ky thuat chuyeén nganh nhu dién va dién tir, vat ly
hat nhan. diéu Khién ar dong, robot cong nghiép, trong cic nganh xir 1y todn
chuyén dung nhu thong ké - k& todn va ngay ca trong linh vue nghién citu vé
gien sinh hoc hay khi hau va thoi tiél... thuong gap nhimg dir lieu roi rac
(discret) ta ¢6 (he Iuu trir dudi dang ma (ran. Con ddi vdi hé di ligu lien tuc
(continuous) nhw &m thanh. hinh anh, hoac don gian nhu céc dai lugng vat 1y
trong tu (analog): dién dp, dong dién, tan sd, 4p suat, hea leong... phai duge
bien déi thanh cdc tin hiéu s6 (digital) réi mdi tap hgp lai trong céc file dr licu.
Qua trinh d6 ¢6 thé duge xir 1y bang cdc ham todn hoc clia Matlab.

Mifc phat trién clia Matlab ngdy nay da chimg 6 n6 12 m6t phan mém
¢6 giao dién cuc manh ciing nhiéu 101 the trong k§ thuat lap trinh 48 gidi quyét
nhimg van dé rit da dang trong nghién citu khoa hoc ky thuat.

Trude hét, cac cAu lénh cla Matlab duge viét &t sdr véi cdc mo ta ky
thuat khi€n cho vice lap trinh bang ngon ngir ndy duge thue hién nhanh hon, dé
hon so vdi nhiéu ngon ngd da tré nén thong dung nhu Pascal, Fortran... Nhimg
ham sdn ¢é trong Matlab c6 cau tric thiét 1ap gdn gi6ng nhu ngon ngt C, boi
vay ngudi sir dung khong mat nhiéu thi gio hoce hai khi da nam duge nhing van
dé co ban clia mdt s6 ngon nglt 1ap trinh thong dung.

Tigp theo, Matlab khong chi cho phép dat van dé tinh todn ma con ¢6 thé
xir ly di licu, bidu dién dd hoa mot cich mém déo, don gidn va chinh x4c trong
khong gian 2D ciing nhu 3D, k& ca kha nang tao hoat canh cho nhimg mo ta sinh
dong, boi nhitng cong cu nhy cdc thir vién chuan, cdc ham sin ¢6 cho céc tng
dung da dang, cic t&p lenh ngay cang dugc ma rong boi 25 thu vién tro gidp
(Tools box) va ban than cdc ham img dung duoc tao 1ap boi nguoi sa dung.
Khong can nhiéu dén kién thic vé mdy tinh ciing nhu ky thuat 1ap trinh ¢6 tinh
xao thuat, ma chi can dén nhitng hicu bict co ban vé ly thuyét s6, toan ng dung,
phuong phip tinh va kha nang 14p trinh thong dung, ngudi sir dung da c6 thé ding
Matlab nhu mot cong cu hin hicu cho finh vue chuyén nganh cia minh.



Sau hét, viée cai dat Matlab théat 13 dé dang. Ta chi can chi y déi chiit
néu mudn diing thém cdc thu vién trg gidp nhu Simulink, Fuzzy, Toolbox, DSP
(Digital signal Processing) hay mudn tich hgp phan mém nay vdi mot vai ngén
nglt quen thude clia ngudi s dung nhu C, C++, Fortran... Matlab ¢6 thé hoat
dong trén hau hét cdc h¢ mdy tinh, (& mdy tinh ¢4 nhan (PC) dén cic hé may
tinh 16n (SC); véi cdc version 3.5 trd vé€ (rude, nd chay trong moi trudng
MS-Dos., cdc version 4.0, 4.2, 5.1, 5.2 chay trong moi trudng Windows, Con
fai, cdc version Matlab khdc can dén moi trudng wong téc Unix.

buyc cac cong ty phan mém hang diu trén the gidi phat trién, ngdy nay
Matlab da trér thanh cong cu phd bicn, dic lyc trong cdc méi trudng cong tac rat
khdc nhau, (it viée gidng day. dao tao trong cac nhi trudng dai hoe va trung hoc
chuyén nghiép, dén viée trién khai (ing dung trong cdc co s nghién ciu, san
xudt, dich vu va thuong mai; tir cdc linh vire khoa hoc co ban nhu todn hoc, vat
ly, héa hoc, sinh hoc... dén cic linh vue ky thuat cong nghiép, kinh t&, quéc
phong... Nhan thifc rd kha nang tng dung manh mé clia nd, tap thé tic gia gém
cdc nha chuyén mon cla Trudng cao ding Su pham K¥ thuét 1 va Truong dai
hoc Bich khoa Ha Noi da diy cong swu tap va bién soan cuén "C( SO
MATL.AB VA UNG DUNG" d¢ kip thoi cung cdp cho ban doc mét cong cu
hinu hi¢u cla tin hoc dng dung, khi¢n c¢b6 mdy tinh cia ban try nén thi vi hon,
hi¢u qua hon trong cong viéc hang ngay.

Cuon sdch duge soan thao cho muce dich tr dao tao, cé dan y sing sia,
£0m cdc van dé mang tinh hé thong tr nhirng khéi niém co ban d&n k¥ thuat 1ap
trinh. Cédc tdc gia da trinh bay hét stte ty my nhitng van dé do hoa trong khong
gian 2D va 3D, k& ca cie van dé mau sac va kiém sodl cic hé mau, von 1a mot
khia canh dugc phan 16n ban doc quan tam. Pac biét & phan nhimg ham trong
thu vi¢a trq gidp, nhimg van dé xir Iy tin hiéu s6 cling nhu viéc ng dung phan
mém Simulink d¢ md phong va phan tich mot heé théng hoat dong véi cdc dac
tinh tuyén tinh hay phi tuy&n, theo thdi gian lién tyc, gidn doan hay hén hop véi
nhiéu t6c do khac nhau, sé cung cap cho ban doc nhitng kién thitc nang cao
trong qua trinh st dung Matlab. ,

V@i niém tin vé sic thuyét phuc clia ban than phin mém Matlab, ching
101 xin tran trong gidi thi¢u cing ban doc cudn sach cé gid tri nay.

Ha Now, He 1999
Pgs. Pts. Ta Duy Liém
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LOI NOI DAU

Cac nha khoa hoc, cdc k§ su va ky thuat vien luon luon quan tam dén
vi¢c phdt trién, nang cao kha nang tinh todn vi xir Iy trén mdy tinh nhimg v4n
dé chuyén mon rdt da dang cia hy. Nhung d€ viét duge mot chuong trinh bang
ngodn ngir 1ap trinh ¢&p cao nham giai quyét nhimg van dé nbu vay, thudng phai
ton nhiéu cong sic va thoi gian, nhat [ bén canh nhimg kién thic sau sic cia
chuyén nganh khoa hoc ky thuat, ngudi [ap trinh cdn phai ¢4 hiéu biét tuong tan
vé h¢ thong mdy tinh, vé ban than hd mon todn hoc va nhimg xao thuat clia ky
thuat lap trinh. Boi khi diéu d6 1a nan giai d6i véi cdc nha chuyén mon k¥ thuat.

D¢ tao diéu kien g dung nhanh chéng va hiéu qua cho cdc nha chuyén
mon ngodi nganh (in hoc, cdc chuyén gia phit tri€n phin mém da thigt lap
nhitng cong cy wy gidp cho nhimg muc dich st dung da dang wrén nhiéu linh
vire chuyén mon khidc nhau. Matlab cting chinh 12 mot trong nhimg phan mém
nhu vay.

Matlab ¢6 thé 1Am dugc nhimg gi? Matlab hoat dong ra sao? Ai ¢4 thé
hoc va s dung Matlab?

Matlab 12 chyong trinh phan mém trg gilip cho viéc tinh toan va hién
thi. NG ¢ the chay trén hau hét cac hé mdy tinh, t mdy tinh c4 nhan dén cac he
super computer. Matlab duge diéu khién bdi tap cdc Ienh, tic dong qua ban
phim trén cita s8 diéu khién. NG ciing cho phép mot kha nang lap trinh vdi cd
phip thong dich [¢nh - con goi 1a seript file. Cic I¢nh hay bo 1énh clia Matlab
Ien d&n con s6 hang tram va ngdy cang duge mad rong badi cdc phan Tools box
(thu vién teg gidp) hay thong gqua cic ham ung dung duge tao Jap bai ngudi st
dung.

Cdc lenh cta Matlab rat manh va hi¢u qud, né cho phép gidi cac loai
hinh todn khic nhau va dac biét hitu dung cho cac hé phuong trinh tuyén tinh
hay cdc bai todn ma tran. Cung vai 25 Tool box khdc nhau, Matlab cho ban mot
sy lwra chon hoan chinh va phong phd cic cong cu tro gitip dic luc cho nhimg
linh vire nghién citu chuyén mdn khic nhau.
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Véi Matlab, cic van dé can giai quyét coa ban sé duge phan tich va xir
ly theo 5 bude nhu sau:

Budc 1: bat van dé

Bai todn dua ra cdn duge phan tich, bicu dién mot cach ro rang va cu
thé. Day 1a budc md déu rat quan trong, né quydt dinh toan bo hudng giai quyst
ti€p theo cla bai todn dat ra.

Budc 2: Mo ta cde gid tri dir 1idu vao/ra.

Vigc mo (a cdc thong tin can giai dip c6 lién quan truc tiép dén cic
tham s6 dugc sir dung trong tinh todn, boi vay budce nay can dugc tién hanh cin
trong. Trong nhidu trudng hyp, so d6 khéi duge st dung @€ xac dinh vi trf céc
ludng vao/ra, tuy nhicn doi khi chiing chi 1a cdc hop den vi khong thé x4c dinh
duoc ludng ra tai mot didm ndo do trong cic bude. Mac dau vay, (a vin chi ra
duge nhimmg thong tin d€ tinh todn lu6ng ra.

- Burde 3: Cée tinh todn bang tay vdi cac tap dir lieu dau vao don gian

Day la budc tién dé nhaAm tim ki¢m nhimg giai phap cu thé, ban khéng
nén bo qua k& ca ddi vdi cdc bai todn don gian. Neu trong budc ndy ban chura
jay duge dir ficu hay chua tinh duge dau ra thi ¢6 thé chuyén sang bude k& ticp.

- Budc 4: Chuy@n bai todn sang gidi phdp bing Matlab

3 bude nay ban sé sir dung cdc ham todn, ciing 1a cdc 1enh dé mo ta bai
toan theo MatLab.

- Budc 5: Kiém tra

Pay 1a budc cudi cling trong (i¢n trinh giai bai todn. Bai todn duge kiém
tra bang cac dit ligu dau vao. Matlab thue hién bai todn va cho ban k& qua @
dau ra.

Trong trudng hop khong ¢é két qua hoac k&t qua sai thi diéu dé6 cd
nghia [a Matlab chira thye hién duge hai toan, ban can kiém tra lai c¢a tinh todn
hang tay va thao tic bang Matlab.

¢ minh hoa cu thé, ta hiy lay mt vi du:

bat vin dé: Gidi bai todn "Tinh khoang cach gitta hai di€ém cho trude
trén mot dudng thang thuge mat phang xac dinh”

Mo ta: Diém 1: P1 =(1,5) Khoang céch giita hai diém

bidm2:P2=(4,7)



Thao tdc tay: Tinh khoang cdch giita hai diém bing cong thic
Pythagorean '

Giai phap bing Matlab: >>P1 =(1,5]
>>P2 = (4,7)
>>d = sqrt (sum(P2-P1)*2)
Kiém tra: >>d =
ans
3.6056

MatLab ngay nay da trd nén thong dung va 1a mot cong cu trg gitip hiru
hié¢u cho cdc nha chuyén mén, nhirng sinh vién dang theo hoc trong cic trudng
dai hoc va trung hoc chuyén nghiép, cic k¥ su, cdn bo.ky thuat ... nham giai
quyct cdc van d€ rat da dang trong cong viéc thudng ngay clia ho.

bé cung cap cho ban doc thém mdt cong cu hiu fch nifa c@a tin hoc Ung
dung, ching to1 gidi thiéu cudn sdch "Co sd Matlab va img dung"”. Tap thé tic
gid xin chén thanh cam on céc ban be, dong nghiép da déng gép nhiéu ¢ ki&n
b6 fch cho viée soan thao; cam on cdc cén bO bién tap cia nha xuft ban Khoa
hoc va K thuat da bo nhidu cong st dé gidp cho cuén sdch sém ra méat phuc
vu ban doc. Chung t6i cling xin cam on Pgs. Pts. Ta Duy Liém da gianh thi gid
hiéu dinh va gidi thi¢u cling ban doc cudn sach ndy. Chéc chin 14n xuit ban diu
tien khong thé trdnh hét cic thi€u sét, ching t6i mong dugc su chi gido clia ban
doc va dong nghicp.

CAC TAC GIA



PHAN THU NHAT
CO SO MATLAB

CHUONG 1

CAC KHAI NIEM CO BAN

1.1. HOAT PONG CUA MATLAB

Matlab 3.5 tr& xu6ng hoat dong trong moi trudmg MS-Dos.
Matlab 4.0, 4.2, 5.1, 5.2 ... hoat dong trong moi trudng Windows.

Con cac version Matlab khac thi lam viéc v6i moi trudng tuong téc
Unix.

i MATLAB Command Window

: R
Commands to get star elp help
Commands for more in atspew, info, subscribe i

Hinh 1.1. Giao dién man hinh khi khoi tao Matiab 4.2.

Viéc khoi dong Matlab trén m&i hé th6ng mdi khédc. Trong méi trudng
Window hay Macintosh chuong trinh thutmg duoc khoi dong thong qua viée
nhén chudt trén cdc icon hay con goi la céc bidu tugng. Con véi moi trudng
Unix, Dos théng qua dong 1énh



\ Matlab

Giao dién cua Matlab st dung hai cia s6: cta s6 thd nhat duge s
dung dé dua cic lénh va dit lieu vio dong thoi dé in két qua; cira s6 thi hai
tro gitip cho viéc truy xuat do hoa dung dé thé hién nhiing lénh hay két qua
dau ra dudi dang d6 hoa.

Viéc ngat chuong trinh dang thuc hién hoac cac chuong trinh thuc hién
khong ding theo yéu ciu déu thong qua phim néng Ctrl + C.

Dé thodt ra khoi moi trudng lam viéc Matlab, chiing ta ¢6 thé st dung
lénh cua Matlab la :

oo iy
ommands to get started: intro,
ommands for more information: h

whitebg

load logo

surf(L,R)

title( ' Giao dien Matlab ')
mesh(R)

mesh(L,R)

title{ ' Giao dien Matlab ')

Hinh 1.2 Hai cia s6 giao dién cia Matlab



1.2. CAC PHIM CHUYEN DUNG VA CAC LENH THONG
DUNG HE THONG

T hoac Ctrl + p Goi la1 Iénh vua thuce hién trude do

$ hoac Ctrl +n Goi lai fenh d3 dinh vao trude do
— hoac Ctrl + f Chuyén con tro sang phai | ky tu
<« hoac Ctrl + b Chuyén con tro sang trii | ky tu
Ctrl + 1 hoac Ctrl + « Chuyén con tro sang trii 1 tiy
Ctrl + r hoac Ctrl + » Chuy&n con tro sang phai 1 tu
Ctrl + a hay Home

Chuyén con trd vé dau dong
Ctrl + k

Xod cho dén cudi dong
Cac 1énh hé thong
casesen off - B thude tinh phan biét chi hoa v ¢cht thudng

Casesen on - Sir dung thude tinh phan biét chit hoa va chit thudng

cle - Xod ¢lra $6 dong 1énh

clf - Xod ctra s6 d6 hoa

computer - Lénh in ra mot xau ki ny cho higt loai mdy tinh

demo - Lénh cho phép xem cic chuong trinh mau (minh hoa
khi ning cia Matlab )

exit, quit - Thoat khoi Matlab

Ctr-c - Dung chuong trinh khi nd bi roi vao tinh frang lap
khong ket thic

help - Lénh cho xem phan trg gigp mot sd cic lenh duge si
dung trong Matlab

input - Nhap dit lidu tir ban phim

load - Tai cde bién da duge [uu trong 1 file dua vao ving
tam viée.

pause - Ngimg tam thai chuong trinh

save

- Lun il cic hign vao file ¢d ten 1a Matlab.mat



1.3. BIEN VA THAO TAC CUA CAC BIEN
1.3.1. Bién trong Matlab

Ten céc bién trong Matlab ¢6 thé dai 19 ky tr bao gom cdc chit cai
A-Z hay a-z cang céc chir s ciing nhu mot vai cdc ky tu dac biét khdc
nhiung Tudn phéi bat dau bang chit cdi. Ten cla cac ham da dugc dat ciing ¢6
thé duge sit dung lam tén cla bien vdi didu kién ham nay s& khong duoc sir
dung trong sudt qua trinh ton tai clha bién cho dén khi c6 1énh clear xo4 céc
bi€n trong bo nhd hay clear + tén cha bién.
clear - Xod c¢lta s dang sir dung, xod ving nhd danh
cho cdc bién. Trong trudng hop nay tat ca cac bién
duge dinh nghia trude 46 déu bi xo4.
clear name - Chi x0d bién ¢6 tén la name
clear namel, name2, ... - Chi xod bién c6 tén dugc liet ké sau lénh clear
(namel, name2 ...)
clear value - Xoi bién theo gid tri cho trudc
pack Leénh dugc thuc hién nham muc dich sép xép lai
céc bién cliing nhu vung chia bién cia bd nhg.
Khi bé nhd cia mdy tinh diy, lénh pack cho
phép tao ra thém ving bd nhd cho bién ma
khong phai xoa di cdc bién da ton tai. Cong vigc
dugc thue hién nhu sau:
[. Tat ca cac bién trong bd nhd duge nap lai trén
dia dudi file pack.tmp.
2. Vung bd nhd co s s& duge giai phong
3. Cidc bién sé duge nap (load) vao bd nha tir file
pack.tmp
4. File pack.tmp bi huy bo
pack filcname Sédp x&p lai bd nhad véi file trung gian ¢6 tén la:
filename
Binh thudng Matlab c6 sy phan biét cdc bién tao bdi chir cdi thuong va
chit cdi hoa. Cédc lénh ciia Matlab néi chung thudng sir dung chit cdi thudng.
Viéc phan biét dé ¢6 thé duge bo qua néu ching ta thyc hién 1énh
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Kigm tra sy ton tai cha cdc bign trong bd nhd thong qua bo lenh

who
whos

who global
exist( namestr )

Hién thi danh sdch cdc bién d3 duge dinh nghia

Hién thj cdc bién di duge dinh nghia cling kich thudc cia
ching vi thong bdo ching ¢6 phai 1a s§ phite khong.
Hién thi cic bien cuc bo

Hién thi cdc bién phu thudc vao cich cic bign duge dinh
nghia trong ¢hudi namestr. Ham s€ trd ai gid tri sau:
Né&u namestr 1a tén cua 1 bign

Neéu namestr 1a tén cta 1 filean

N&u namestr 1a tén cioa 1 MEX file

Néu namestr la ten cha ham dich bd SIMULINK

Néu namestr {a en cda ham duge dinh nghia trude baoi
Matlab.

1.3.2. Bg 16n cua bién

Do 1on hay chigu dai coa bign vector cing nhu ma tran ¢6 thé duge
xdc dinh thong gua mot s6 ham ¢d san caa Matlab.

size ( A)

| mn|=size( A)

size (A, p)

size(x)

lengh(x)
lengh(A)

Cho ra mdt vector chita kich thude ma tran A. Phian
dau tien cla vector 1a 88 hang cta ma trin, phan t
tha hai 1a <3 ¢ot cda ma tran.

Trd gid tri do Idn cun ma tran A vio vector xde dinh
hai hai bign m va n.

BPua ra gia tri s8 hang cia ma trin A néu p =1 va sd
cot ca A néu p >= 2.

Pua ra vector md ta do 1dn cda vector x. Néu x [a
vector hiang m phan nr thi gid tri dau cia vector Ja m
va gid tri th hai 1a 1. Truong hop x 1a vector ¢dt n thi
gid tri thit nhat s¢ 1a § va tha hai la n.

Tré gid tri chiéu dai cha vector x

Tra gid tri chidu dai cda ma trin A. Gid tri thu duoe
s& 12 m néu m>n va nguce lai $€ 1 n néu n>m.



1.3.3. Mot s6 bién dugc dinh nghia truée

ans

esp

rcalmax

rcalmin

1.3.4. S6 phirc

Bign cho trude duge gin cho phép tinh cudi cung cia

_cong viee tinh todn khong bién gin.

Trd ra do chinh xde tinh todn cua mdy xdce dinh boi
khoing tir 1 dén mot bién ddu phdy dong tiép dé. Bién
esp duge st dung nhu 13 sai 80 trong mot viu phép
todn. Ngudi sir dung ¢d thé gdn gid tri mdi cho esp
nhung gid tri do s& khong bi xoa di bdi ham clear.
Pua ra gid tri coa s¢ 1on nhdt ma mdy tinh (chuong
trinh) ¢6 theé tinh todin dugce .

Pua ra gid tri cha s3 nhd nhdt ma mdy tinh (chuong
trinh) ¢6 thé tinh toin duye .

a) Cac phép toan doi vdi sd phie:

12

Pliép toin Ket qua
cr+ ¢ (M1 + a3) + (bt + b2)
Cl- ¢2 (&) - a2) + (b1 - b2)
Cl. C2 (a1. a2- by, b)) + i(wr. a2+ bi. ba)
¢l (a,.a,-b.b)+1(a.a,-b.by)
2 afj + b3 al + b
(el } 312 + b%

(DO 1am hay tri tuyét doi coa Ci)
2 at- i

(30 Tien hop cla sd phac)




b) Mot s6 ham dac biét cua s6 phic

real(x) Ham cho gid tri phin thye ca s6 phite x. Néu x=a+ib thi
real(x)=a

imag(x) Ham tra lai gid tm phan do cha s6 phite x. Néu x=a+ib thy
mag(x)=b

conj(x) Tinh s& Jién hop cia 86 phide. Néw x=a+bthy conjix)=a-ib
abs(x) Tinh do 19n, gid tri tuyét ddi cha sa phic.
angle(x) Tinh goc cd gid w1 ha aran2(imag(x). real(x)). gia tri géc

nam trong khodng -n dén 7.

¢) Toa d6 bi€u dién s6 phiic

Ta ¢d thé bidu dién s6 phic a+ib trén he truc toa do. Bdi va hé ruc
toa do décdc phan thue duge bidu dién trén truc x: x=a, phan do dugc
biéu dién trén truc y: y=b. Bt vdi he toa do cuc, s6 phire duge bidu dién
bair, B,

Trong dé:
Yy
_ 2 2
< S .
b ot
9 = t‘dn'[ —_— ) 41 K |
a PR
_ 1 JL !
Nguaoc lai - '/95 '.
___{__|_\ 4 X
a=rcos B JL 1 2 3 4
b =rsin 6 1
N

Hinh 1.3 Bidu dién <6 phic

Trong hé toa do cuc: do ldn (magnitude). va pha (phase) cha s§ phic
s€ duge tinh todn nha sau:
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>> r = abs(x);

Bicu dién sd phic theo do tdn va pha nhu sau:
2> ¥ = rlexpi’theta);

Trong hé toa do décic, phan thue (real) va phian do (imaginary) sé
duae tinh todn nhur sau:

22 3 = real(x);
>> b £ imag(x);

Bicu dién s phie: y=a+ily
1.4. SO LUGC VE PO HOA TRONG MATLAB

1.4.1. Cac lénh thong dung trong dé hoa bang Matlab

Mutlab si dung lénh X-Y Plots dé vé do thi, bi¢u do cho cdc thong tin
mot cich deé ding. Trong khong gian 2D, ve do thi tong gudt theo dur liéu
duoc luu trong hai vector x,y. Trong trudmg hap cidce biéu do hay do thi mong
mudn duge biéu dign trong khang gian 3D thi don gidn vai Matlah, ching ta
chi ¢an doi sang dung lenh X-Y-Z Plots dé ve,

plot(x.y) V& do thi theo toa do x-y
plof(x,y.7) Vé di thi theo toa do x-y-z
title

Dua cdc title vao trong hinh vé

xlabel Pua cic nhan theo chigu x caa do thi
ylabel Pua cic nhiin theo chigu y cia do thi
zlabel Pua cic nhin theo chiéu z cua do thi
grid Ve cic dutmg giong grid line trén do th
plot(y) Ve do thi theo y b qua chi so theo y

N&u y la s@ phic thi dd thi duge vé sé 1a phan thyuc va phan
Ao cla y.



>>plot{ real (y ), image (y))
plot(x,y,S) plot ( x,y, s ) vé theo x,y
plot(x.y,z.5) plot (X,Y,Z,S)vetheox,y,zvdi
s la cde chi s s iét ké & chuang sau
Vi du:
>> plot (X, y, ‘b+')
VE do thi theo x viy y vdi mau cioa dudng 1a mau xanh
duong va ky tu tao nén dung 1 dau +

Vi du vé plot 3D trong Matlab
40

304
204

10

Matlab rat manh trong viec xtr ly do hoa. Ta sé d¢ cap van dé nay ro
hon & chuong sau.



1.4.1.2. In an trén man hinh do hoa

Viéc in cdc anh trén man do hoa ¢6 the duge thue hién thong qua céc
menu 1énh hay céc 1&nh cua Matlab.

- In man hinh dé hoa ra file

>> print esp lilename

- copy man dd hoa theo khudn dang eps. File thu duge ¢6 thé dua vio
cdc trang van ban

1.4.3. Mot so vi du mo ta do hoa

D6 thi ham sin2x, sin(xA2) va sin(x)*2

1 r\ N

AL b

Hinh LS Ham sin2x, sin(x)*2 va sin(x*2)

16



a) Vi du md ta kb nang vé hivu do hoa trong khong gian 2D. Gid s
vai ham sin2x, cos(x)?2 va (cosx) 2 trong khoing 0 < x < 10. Viée thao tic
dé dang trén tap cic lénh sau.

»>> hoid on

>> x = {inspace(0, 10);

>> y1 = sinf2*x);

2> y2 = sin(x."2),

>> y3 = (sinfx)). 42

>> plot ( x.y1 J; plot { x.y2 ), plotl( x,y3 };
Ham plot ( X,y ) s& cho ra trén man hinh 46 hoa hiim y theo vector x
h) Ham mo ti dudcrg cong tham bién trong khong gian 2D va 3D

Puimg cong tham bign theo t vai ¢ trong khoang tr [ O 2*pi ] cho
két qua nhu trén hinh 1.6,

Him tham bicén 7

T R e T S r T \—‘ﬁ
T 1
05| )
of -
0.5 r .
al )

1.5 —_t L I - ' ! )
2 -1.5 -1 05 o] 0s 1 156 2

L

Hinh 1.6 Hamr tham bién 2D

(7



Véi gid tri cia t trong khang tir { O 2*pi ] va khoang ctaula[0 1].
Boan chuong trinh sau cho ra hinh vé ham tham bién 3D.

1.5. CAC HAM AM THANH TRONG MATLAB

Matlab cho phép tao am thanh thong qua cdc vector béi 1énh sound.
sound (y) - G tin hiéu cua vector y ra loa. Vector duge sap
x&p vdi bién do 1dn nhit

sound (y,f) - Thuyc hién cong viéc nhu ham sound (y) véi f 1a dai
tin do bdi Hz. Lénh nay khong thuc hién trén céc
hé miy SunSPARE.

saxis - Tra gia tri giéi han coa truc 4m thanh trong vector
hi&n hanh.

axis( [min max)) - Xét thang cida truc 4m thanh. Tang gia tri s€ cho 4m
thanh hon. Giam gia tri s& cho &m trdm hon.

saxis (str) - Xét truc 4m thanh theo chudi str.

18



Vidu:

a) Tao séng hinh sin trong khoang sau:

V& Matlab trén hé MS -Window cho phép ngudi st dung thao tdc véi
filc Am thanh dinh dang wav bang bd 1¢nh sau:

wavread ( fstr) = |y] = wavread (wavfile)

- Doc dir licu am thanh tr file.wav xdc dinh bdi chudi fstr vio tham
bién y.

[y, fs | =wavread (... ) nhu wén vdi fs 1a tin s6
wavwrite (sv, f, wavfiles )

- Ghi dit lidu am thanh (r vector sv vdi tin s f vao file xdc dinh bai
hi¢n wavefile

19



CHUONG 2

MA TRAN VA CAC PHEP TOAN MA TRAN

Trong chuong nay, ta s& xem xét cac bi€n don, cic dai luong vo
hudng, cac bién ma tran cing cac phép tinh cd ban, cic ham chice nang sén
¢6 va céc toan to duge s dung trong phan mém Matlab.

2.1. VECTOR - PAI LUONG VO HUGNG VA MA TRAN

Khi gidi quyét mot van de ky thuat nao d6, can xem xér cic dit lieu
lién quan t61 vdn d& do. Mot sa dir liéu ¢6 gid tri don nhu dién tich hinh
vuong, mdt s dir liéu lign quan ti nhiéu dai luong nhu toa do 1 diém trong
khong gian gom 3 gid tri X.y,z ...

Tat ca nhitng dir liéu nay ¢é dang cdu tric ma tran (matrix). Cic phin
tir cia ma tran dugce sdp x&€p theo hang va cot. Mot gia tri don ¢é thé coi la
mot ma tran chi ¢ duy nhiat 1 hang va 1 ¢ot hay ¢on goi la dai lugng vo
huéng (scalar). Ma tran chi ¢6 mat hang hodc mot ¢ot duge goi 1a vector, Dé
truy nhap tdi 1 phan td cba ma tran ta st dung chi s§ hang va ¢4t cta n6
(subscriprs).

Vidu: C44
Kich thudc cia ma tran duge thé hién bai (mxn) ¢6 nghia 1a ¢é m hang
va n cot.
2.1.1. Cach nhap gia tri cho ma tran hay cac dai lugng vo huong
C6 ban cach vao dit licu cho cdc bién vo hudng hay ma tran.
+ Liét ké tryc tiép cdac phan tir cha ma tran
+ Doc dit ligu tir mot file dix ligu

+ St dung todn 1 ()
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+ Vao s0 liéu tryc tiép tis ban phim.

* M6t s6 quy dinh cho viéc dinh nghia ma tran

Ten ma tran phai duge bit dau biang chir cdi va ¢d thé chia toi 19 ky
tu 2 80, chif cdi, hodce diu gach dudi duge dat & bén tedi ddu bang.

Bén phai cia ddu bang la cde gid tri cia ma tran duge viét theo thi tu
hang trong diau ngoac vuong.

Diu chdm phiy (i) phan cdch cic hang, Céc gid tri trong hang dugc
phan cdch nhau bdi ddu phdy (,) hodc ddu cich, ching ¢6 thé fa s6 am hay
duong. Dau thap phin duge the hign la dau chdm (). Khi két thdc nhap mot
ma tran phat ¢é dau ().

a. Liét ké truc tiép

La cdch dinh nghia ma tran mot cich don gian nhat. Cic phan tf cua
ma tran dugce het ké trong dau ngoac vuong.

. m AS[3.5)

»> B=(1.53.1) , .

>> ©={-1,0,0; -1,1,0; 1,-1,0, 8.02)

Co thé xudng dong dé phian biét timg hang ma tran.

Vi du:

>>0= 1 0 0

-1 1@
e 0 2)

Khi & phan ti trén mdt hing cda ma trin qua Idn, ta ¢6thé ding ddu
ba chdm (...) d€ thé hién sd phan td cha hang van cdn. Va Hiép tuc viét cic
phan tr ¢ dong HéEp theo.

Vi du: Vector F ¢6 10 phan 17 ta ¢6 the viét nhur sau:

>>Fzf1, 52, 64, 197, 42, 42..

55 82 22 109])



C6 thé dinh nghia mot ma tran tir mot ma tran khdc nhir san

Ma tran S ¢6 thé hiéu nhu sau: S =[3.0, 1.5, 3.1];

s

Cé the truy nhap t6i timg phin t& mot bing cdch st dung chi s cha
no:

Gi4 tri cia phin n thit 2 trong ma trin S s& thay dai tir 1.5 thanh - 1.0,

Ciling c6 thé md rong ma tran bing cich thém cho né phan ti mdi.
Thuc hién 1énh sau:

>>S@) =55 « o i
Ma tran S ldc nay s ¢6 4 phan ta: S=[3.0,-1.0, 3.1,5.5);

Néu ta thyc hién lénh:

thl ma tran S s& ¢6 8 phan tlt, cic phin nr S(5), S$(6), S(7) s& ty dong nhan
gid tr11a G.
b. Poc tu mot file di fiéu da co

Thong qua Iénb load cho phép nhdp viio df lidu cda ma tran luu trir
trude trong dia

¢. Su durg todn tu ()

Dau hai chim (:) duge su dung dé tao vector tit ma tran. Digu nay tao
dieu kién cho thuan lgi trong viée xit ly s liu.

- Vi du: Mudn vé bicu do theo hé toa do x,y cho 1 file dit liéu nio d6,
ta dé dang ghi cdc sd lidu x vao [ vector vi cde s0 ligu y vao | vector khdc.

Tai vi tri coa diu (2) trong ma tran, no dai dién cho tat cé cdc hang
hodc tat ca cde cot.

- Vi du: Cic lenh sau day s dua tat ca cic dir licu & ¢dt thi nhdt rong
ma tran datal vao vector x va toan bd dit lidu ¢ ¢dt thi 2 cia ma tran vao
vector y:
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22 x=datal b, 1)

»>y = datal (1, 2)

Dau hai cham con ¢6 the st dung lam Ky hién téng quat trong ma tran
moi. Néu ddu hai chim nim ¢ gitta 2 ~0 nguyén, thi né dai dién cho tat ca
cde sO nguyen nam gita 2 5§ nguyen do. Vi du: didu “ : 7 12 ky hiéu tdng
quat cua vector H ¢ chifa cic sd ti | dén K.

»> H= 1.8

Neéu dau hai cham nam & gilva 3 50, thi noé dai dién cho tit ca cdc s6 ¢6
gia tri tir 53 thir nhat dén <6 tha 3, s0 thi 2 duge s dung [am mie tang.

- Vi du: diu " : 7 1a ky hicu tong quit trong vector hiang ¢é ten TIME
¢6 chifa cde 6 tir 0.0 dén 5.0 ¢é mdc tang ta 0.5:

Mitc tang am duge the hién trong vi du sau:
> VALUES = 10, -1:0;
Dau * : ™ con duge sit dung dé chon cde ma trdn con tt mot ma trin
khac.
- Vi du: Gia st ¢ ma trin C dugce cho nhu sau:
>>0= f-1 0 0
-7 70
1.4 0
0 Q 2}
Dang lénh:
2> PARTIAL_1=0C(.,2:3)
>> PARTIAL_2 = 6{3:4,1:2);

Ta s& nhan duge ma trqn sau:

C_PARTIAL_1=[0 0 C_PARTIAL_2 =[1 -1
10 0 Of
-1 0
0 27§
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Neu ddu = : " dinh nghia cde chi s6 khang hop 1¢é nhu C(5:6,2), thi sé
¢6 hién thi thong bio 1.

Trong Matlab ma tran rong (empty marrix) 1a gid tri hap 16, Ma tran
rong ¢6 thé duge dinh nghia nbu sau:

22 A=[]

>>B=4:-1:8

Mu tran rong khidce vai ma tran chi toan sé 0.

Cudi cung, C) trong duagng vai mdt ¢ot dai ¢ chifa ¢ot dau tién cla
ma trdn C, tiEp dén Li cor that hai cia ma trin C, va cit nhu viy tiép tuc. Day
fa todn t it manh cia Matlab.

d. Vao sé liéu truc tiép tir ban phim

Ta ¢ theé nhip ma trdn wr bin phim.

Cu phip:

=> Z = [nput('Nhdp gid frf cho 27,

Khi thye hién tenh nady, may s hién thi xau ky tu ‘Nhap gid tr cho Z
va doi nguoi st dung nhap s& ligu vao. Ngudi s dung ¢6 thé go ot bidu
thic nhusau [S.1 6.3 -1K.0] dé xic dinh gid tri cda Z. Néu ngudi su dung
chi g6 enter ma khong ohip gid tri nao vio thi ma tran Z s& duge coi 1a ma
tran réng. Néu lénh két thdce vai diu ;) thi gid tri cia Z s& duge hién thi.
N&u khong ¢6 dau ;) thy khong duagc hién thi.

2.1.2. Hién thi ma tran

Cd nhidu cdch dé hién thi ma trin. Cich don gidn nhidt gd tén cda ma
trin roi enter. Tuy nhién, ¢6 mot sa lénh duge dung dé hidn thi ma tran vai
cic phan tr ma trin duge biéu dién theo nhigu kigu khic nhau.

Dang mac dinl [y 5 chd s& ¢d nghia sau ddu thap phan (goi 1y shorr
format). Mot s6 dang hién thi khic duge liet ke dudi day:

Jormat long Dang s chif s cd nghia dai (15 chir 8§ ¢d nghia san
dau thap phan trd leén)
Jormat short Con goi Liv default format (¢d 5 chit 8o ¢6 nghia)

Jormat short e Dang s& phiy dong ngin (dudi 10'%)
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Jormat long e

Jormat

Jormat compact
Jormal loose

disp

fpriny

Dang 6 phdy dong lon (wr 10"

6.023e+23)

trd fén. Vi du

Hién thi diu (am, duomg) cia cdc phin td cda ma tran.
Cho phép giam khodang cach giita cic phan td trong ma
triin

Huy DO 1enly formar compact wré lai ché do hién thi
thong thuomg.

Hién thi thong bio trong didu ngoac don hodc hién thi
no1 dung cia ma trin.

Vi du:
>> disp(temp), disp’dé F );
Ta »é nhan duroe: 78 do F

Trong do femp 13 tén cha ma trdn chia 1 gid tri ahiet do
Fla 78,

Lenh nay cho phép in tham s& ddu ra theo ding dang
ma ta mong muon: ¢a text vi ¢a gid tei so. Trong lénh
nay co theé ¢d chida ca nhimg dong trong. Ci phédp cla
no nhu sau:

>> forint( dinh1 dang, ma trén);

Trong dinh dang <6 the ¢hifa ca text v cie ky hi¢u dang dic bigt (%e,
%1, %g, /v —duge ghi trong cip dido nhdy don) dicu khién cich in cic gia
trf ctia ma tedn. Néu su dung:

- Gne cide gid tri dude in ra dudi dang & phiy dong.

- 9t cdc gii tri duge i ra dudi dang 80 phay tinh.

- %y thi gia tri duoe in ra o thé cd dang so phay dong hodc tinh
tuy thudce vao bin than no.

-\t thi ) dong trong s€ duce in ra. Vidy:
> Ipriptfy ‘Nhiét dé la: \n %4. 1f d6 F In’ lemp);

Nghita la sa vi tri danh dé€ i gid tei cta bién fenip 10 4 va mit 86 sau

dau phay.

No sé duage hién thi nhu sau:
Nhict do 14 78.0 d6 F



2.2. CAC MA TRAN PAC BIET

Matlab ¢6 san mot s6 ham luu cde hiing, gid tri ddc biét va cic ma tran
dac biet.

Matlab ¢6 mét s ham d& tao ra ¢dc ma tran déac biét.
2.2.1. Ma tran ma phuong (magic(n))

Ma phuang bac n la ma trdn vaong ¢ip n bao gom cic s8 nguyeén tu 1
dén n2. Cic 86 nguyen duge sdp xép sao cho tdng cdc phan 1 trén mot hing,

mot ¢ot, duomg chéo 1a bing nhau. Him cGa ma tran ma phuong téng quat
chi ¢an mot tham s3 13 bac ¢a nd.

Vi du:

2> magicd)

ans =
6 2 3 13
5 11 10 8
9 7 6 12
4 14 15 1

2.2.2. Ma tran 0 (zero)

Ham zeros(m,n) la ma trin ¢é kich thude mxn chida toan s6 0. Néu
tham s6 cila ham chi ¢d 1 gid tri th ham li ma tran vudng. Dé tao ra ma trin
0, ding ham zeros(n), zeros(m,n), zeros(A) vai A la ma tran bat ky.

Vidy:

»>zeros (4,4)

ans =

o o o @
©c o o ©
©o o © O
o o o ©
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2.2.3. Ma tran 1 (ones)

Ham ones duge dinh nghia giong nhu ham zeros nhung s8 0 dugce thay
bai so 1.

Vi du:

»>pnes( 4,4}

ans =
S S B
L7t 1
EEE S
I B

2.2.4. Ma tran duong chéo dac biét (Identity Matrix)

Ma tran duong chéo 13 ma trin ¢6 cdc phan td  nin trén dudmg chéo
chinh fa 1, con cac phan tr & vi tri khic 12 0.

Vi du:

»>eye (4}

ans =
1 0 0 0
0 1 0 O
0 0 1t 0
0 0 0 i

Chid y la khong chi ¢6 ma tran vadng maét ¢6 dudmg chéo chinh ma
khdi niem nay con mad rdng cho ca ma tran ch@ nhit.

2.2.5. Ma tran duong chéo mo rong eye(m,n)

- La ma tran dumg chéo hinh chit nhat ¢é m hang, n ¢ot. Cac phan it ¢6
chi 0 hang va ¢ot bang nhau ¢6 gid tri 1a 1, tai cdc vi tri khde cde phan tr ¢é
gid tri 13 khong. Khi ham chi ¢d 1 gid tri tham so tht ma tran duang chéo ma
rong s€ trd thanh ma tran duong chéo. Ma trin ndy duge tao ra béi ham
eye(m.n) eye(n). eye (C)(gidng cic dinh nghia trén).
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Vi du:

>xaye (4,5)

ans =
I 0 0 0 O
0O 1 0 0 0
6 0 1 0 O
0 06 0 1 O

2.2.6. Ma tran Pascal (pascal(n))

La ma tran chira cdc gid tri cda tam gide Pascal.

Vi du:

>> pascal(4) :

dans =
S TS I
| 2 3 4
I 2 6 10
Il 4 10 20

2.2.7. Cac ma tran dac biét khac

compan

gallery

hadamard

hankel
hith
invhilb
kron
rosser
loeplitz
vander

wilkinson

Companion mateix.

Several small test niatrices.

Hadamard matrix.

Hankel matrix.

Hilbert matrix.

Inverse Hilbert matrix.

Kronecker tensor product.

Classic symmetric eigenvalue test problem.
Toeplitz matrix.

Vandermonde matrix.

Wilkinson's eigenvalue test matrix.



2.3. CAC PHEP TOAN VO HUONG
2.3.1. Biéu thic so hoc:

Phép toan Biéu thirc s6 hoc Matlab
Cong atb atb
Tra - a-b a-b
Nhan axb a*b
Chia a/b a/b
Chia phai a:b a:b
Chia trai b:a b:a
Luy thira ab a’™b
Vi du:
»>a=3,b=12; % Phep nhap di lidy
=>a+bh % Phép cdng ( trir }
ans =
4.2000
2> a/h % Phép chia ( nhan )
s =
2.5000
>>b a. % Phép chia traj
ans =
1.2000 2.200
>> atb % Phép lly thira
ans =
3.7372

2.3.2. Thit ty vu tién cua cac toan tu

Khi mot 56 tadn tr ¢é the ket hop trong mot bicu thie s6 hoc, thi diéu
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quan trong nhat 12 phai bi€t thit tu uu tién cha cdc todn fir trong bidu thic.

That 1y wu tien Todn tix

1 Ngodce don
2 luy thira

3

nhén va chia, tir trai qua phai

4 cong va telr, tir trdt qua phai

Vi du:

3 -2x2 4+ x- 6.3

x? + 0.05005x - 3.14

Néu x 1la mdgt gid i vo hudng thi gid tri cua f s& dugce tinh theo cic
Ienh sau:

2.3.3. Cac phép toan vector

Phép todn Cong thie Viét duai dang Matlab
Cong a+b a+bh
Trur a —Db a-Db
Nhan mang axh a.*b
Chia phai mang a/b a/b
Chia trdi ming bfa a\b
Luy thira ming al aAb

Cic phép todn trén khong chi dp dung gita ¢dc ma tran ¢ kich thude
bing nhau ma con dp dung gida cic dai lugng vo hudng va dai luong ¢o
hudng.

Vi du: B = 3*A; C = A/S5;
B=AX* C=AJS
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Véc ta B va C la véce t ¢d kich thude bing vée ta A. Xét hai vée tu
nhu sau:

2> A=[2 5-6)
»>B=f2 3 &5}
Tich hai véc to la vée ta C se dugce viét nhu sau:
2> CzAG -
Véce tu C s€ chia cde phin to nhu sau:
C=[4 15 30]
Matlab ¢é hat phép chia:
Chiatrii: C=A/B; % GiitrictaCthudugesela: C=[1 1.667 1.2]
Chia phii: C=ANB; % Gidtricoa Cthudugeséla: C=[1 0.6 0.883]
Todn t& ma dai vai vée ta:
C =AM BC=[4 25 36]
D=AAB;, %D=[4 125 7776)
E=30/A; % E=[Y9 243 729}
Lénh pay con ¢ thé viét la; E = (3).AA;
Chuy: E=32A; % S¢ duge xét suu,
E =3 AA; % Néu ¢ khoang trong gitta s 3 va ddu cham tht ding
Cic vi du trude xét cho cde vée tg, nhung k&t qua van ding cho cic

ma fran hang va cot. Xét cac 1énh sau:

Q=18 ~1-1-3)

P =08

K&t qua thu duge s [a nhimg ma tran nhu sau:



_ — * _
12 3 4 5§
. ,_ L1 1 1
| 12 -3 -4 5| I S S T U N
01 2 3 4 02 6 1220
S: P=
| 23 4 -5 -6 | 26 12 20 30_|
1 8 27 64 125
SQ =
18 27 -64 -125

Thong thuomg, cic dit licu ky thuat duge lau dudi dang ma tran. DE xd
1y ching mat cdch thuan tién, phan mém Matlab do d6 duge xay dung gdm
nhiéu ham ¢6 thé xir Iy cdc s6 lién dudi dang ma tran.

2.4. CAC PHEP TOAN MA TRAN

2.4.1. Ma tran chuyén vi

Ma tran chuyén vi cta ma tran A la mot ma tran mdi, trong dé ¢ot cia
ma tran mdi la hing ca ma tran goe. Ki hieu 1a AT,

Vi du:

Al= 1 2
1 3
1 4

Cic phin ti hang cda ma tran A trd thanh phan tir ¢ot cia ma tran AT
Trong Matlab ki hiéu ma tran chuyén vi la A’ C6 thé su dung toan tr ma
tran chuyén vi dé chuyén vects hang thanh vectd cot va nguge lar.
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2.4.2. Tich vo hudng cua hai ma tran cung co
Ki hiéu toan hoc la:
dot-product = A.B =X a;.b;
Trong Matlab:
dot-product = sum(A.*B);

Néu ca A va B deu la vects cot hoac hang thi A *B ciing 1a mot vecta.
N&u A la vectd hang va B 1 vecta ¢t thi tich vo hudng duge tinh nhu sau:

dot-product = sum(A"*B) = sum(A.*B");
Vidu:

>>5?{34.~ﬁ§-"ﬁ78];

*>>C=AB
C=

3 8B IS
24 35 48
>» sum(G}
ans =

27 43 63

2.4.3. Nhan ma tran
C=AB
Trong dé: GCij=2X AuBy

S6 hang cha ma tran A phai bing s6 ¢Ot cia ma tran B. Cha y la
AB=BA (¢6 thé ton tai tich AB nhung khdng ton tai tich BA). Ki hi¢u phép
nhan ma trin trong Matlaly:

Vi du: V§i dir liéu cho trong hai ma tran A va B. Phép nhan ma tran
duge thue hién dudi day.

2> B =g % Ddo ma kdn B dé o6 58 higng, oot efw a‘um barp

> C=A*8: % 'phép nhén ma tan'A,B



C =
26 44
62 107

* Phép luy thira:
Cu phap: ANk =CA*¥A*.. *A) #A Ak

57 78
156 213

2.4.4. Cac thao tac ma tran
a) Rotation (phép quay)
Cu phip:
>> B = rot90(A);

Cidc phan i coa ma tran A duge guay mot gée 90° theo nguge chigu
kim dong ho.

Vi du:
2 1 0 0 -1 6
A= 25 -1 ==> B = rot90(A) = 1 S5 4
34 6 2 -2 3

Ham rot90 ciing ¢6 tham s6 thi hai dé xidc dinh thue hién s& [an quay
¢ha cic phan td trong ma tran A.

Vi du:
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Hai dong lénh trén tuwong duong véi dong Iénh sau vdi tham sé lan
quay la 2

»> C = rot90(A2);
b) Bgo ma trén

Trong Matlab c6 hai ham dugc sir dung dé ddo mét ma tran tao ra ma
tran mdai:

flipIr(A) ham dao cdc phan tit clia ma trn ma tran A tir trai sang phai.

Vi du:
| 2 3
5 8 s
8 o
B =
302 1
6 5 4
9 8 7

fipud(B) ham dao cic phin ti caa ma tran B tr trén xudng dudi. Ma
tran thu dugce k&t qua nhu sau:

3> € = flpud (8) S
C=

9 &8 7

6 5 4

3 2 1

¢) Reshape

Ham nay cho phép dinh dang lai ma tradn vai s6 hiang va sd cot khdc
v ma tran géc. SO phan td cda ma tran goc va ma tran di dinh dang lai
phai bang nhau. Ham ¢6 ba tham sd: tham s6 dau la ma tran géc, hai tham
s8 con lai 1a 80 hang va s0 ¢oOt ¢cda ma tran mai.
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>2.8.5 rashapeiA; 1,9}

B=

2 -2

1 540-1 6

d) Trich cdc phan tu tir mét ma tran

Cdc ham diag, triu, tril cho phép trich cac phan 0 t&r mot ma tran. Co
3 ham lién quan té duong chéo chinh:

diag(A)

diag(A,k)

A=diag(V)

B=triu(A)

triucAk)

trii(A)

tril(A,k)
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Lay cdc phan td tren dudmg chéo chinh va luu vao mot
vecty ot

Chon dudng chéo tuy thude gid tri k.

k=0 chon duimg chéu chinh.

k>0 chon dutmg chéo thit k & trén duding chéo chinh
k<0,chon duimg chéo thi k & dudi duong chéo chinh.

Néu V 1a vecto ta duge ma trin vuong A vdi vectd la
duong chéo chinh.

Sinh ra ma trdn B cing & chita cic phan td cta A nam
mén duong chéo chinh va phia trén duong chéo chinh.
Cic vi trif khidce bang 0.

La ma trin cing ¢@ vdi A chia 6 phan ta tir A & ngay
tren va & phia trén duging chéo tha k, cice vi tri khdc bang
0.

L3 ma tran ciing ¢d v4i A chida 6 phan tf tir A nam dudi
dudmg chéo chinh. Céc vi tri khic bang 0.
La ma tran cung ¢ v8i A chifa sd phin tr tr A & ngay

trén va ¢ phia dudi dudng chéo thi k, cdc vi tri khac
bang 0.



Vi du: Vai dir liéu 12 ma trin A da cho sau
2>AT (12345678910 11.12)

Cic ham trich phan tr cda ma tran dugce viét va thé hién két qua trén
man hinh thé hién :

ans =
I
6
11

1 2 3 4
5 6 7 8
0O 10 11 12
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B=
1 0 0 O
S 6 0 O
9 10 11 O
>> B = tilfA,~1)

% Cic phin tr con lai duge cho =0




CHUONG 3

LAP TRINH TRONG MATLAB

3.1. CAC PHAN TU CU BAN CUA LAP TRINH

3.1.1. Gidi han cua céc gia tri tinh toan trong Matlab

Déi véi phan 18n cdc mdy tinh, khodng gid tri cho phép tir 10°% d&n
10*®%, Gia st ¢6 nhimg lénh sau:

Tuy gia tri cta x va y ndm trong khoang cho phép, nhung gia tri cda z
la 2.5e400 lai nim ngoai khoang gid tri cho phép. Lbi nay duge goi 1a tran
s mi trén (exponent overflow). Gid tri cia két qua qué lon déi véi ving
nhd clia mdy tinh. Trong Matlab, két qua nay dugc bidu dién la .

Tran s6 mi dudi (exponent underflow). Gia sir ¢6 nhitng 1énh sau:

Gia tri clia z sé 12 2.5e-400.

Trong Matlab két qua nay dugc biéu dién la 0. Chia cho 0 1a mot toan
tir khong hop 1e. Néu mot gia tri ¢6 han duge chia cho 0, két qua nhan duge
s€ 1a oc. Matlab s€ in ra mot 131 canh bdo va str dung gia tri oc dé tiép tyc tinh
*»an cac phép tinh sau do.
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3.1.2. Cic ky tu dac biet
[ 1

(

>>

%

\n

)

Dang ma tran. Dung d€ quy udc cho viéc biéu dién hay vio s6
lidu cho cdc bign vector hay ma tran. Cdc phan tf trong bién dé
dugc cdich nhau bdi dau space hay ddu *,” néu trén cang hang hodc
cdr. Cic ¢t hay hang sé phan cach nhau bdi diu ;" hay Enter.

vi du:

>>a=[123;456;789)

ans =

123

456

789

Dang chi s6. Danh cho cic bién cGa ham hay cdc chi s6 cdc phan
tlr trong ma tran khi ¢an duge nhap hay biéu dién.

Phan tich gita cac chi sd va cac phan I cia ma tran

Phan tich cdc ma tran, cic leénh, cic hang cua ma tran

Dau nhic cho 1énh sau

Thé hién sy tiép tuc cla lénh ¢ dong sau

Phan chd gidi dong lenh duge ghi sau ddu ndy dung dé hiéu ro
nghia 1 dong lénh chd khong tham gia vao chuong trinh

Cich ghi tong quit ma tran

Dau hi¢u tao dong mai

3.1.3. Cac gia tri dac biét

pi
1]
fnf

NaN
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Gid tri cha 7 ty dong duge dua vao bign nay ( 3.14156 ..)
Cic bin ndy 6 gid tri 4o V-1

Bi¢n nay dai dién cho gid tri oc cda Matlab, thé hién két qua chia
cho 0. Mat 1i canh bido s& hién ra, néu ban mudn hién thi k&t qua
chia cho 0, gid tri hién thi 1 oc,

Gia tri vo dinh, biéu thac khong xde dinh: 0 chia O.



clock Ham cho biét gid tri cba thoi gian hién tai bao gdom nam, thang,
ngay, gid, phat, gidy.

date Ham cho biét gia tri hién tal cua ngay dugce cho bai 1 xau ky t.
Vi du:
>> date
ans =
10-Jun-97
eps Ham xdc dinh do chinh xdc cna s6 thue trong qui trinh tinh todn
ans Bich ndy dugce ding dé chia gid tri tinh todn cta biéu thdc nhung

khong ghi vao tén bién.
3.1.4. Bién string

Bigh string trong Matlab duge s dung nhu cdc bign s thong thuong
khdc ciia Matlab. Diéu do ¢ nghia bién duge nhap, thao tic va luu trie trong
cac vector vai mai phiin nr cta vector 1a 1 ky tu. Cac ky ty duge luu trd
trong vector dudi dang ma ASCII cua chinh nd, tuy nhién khi hién thi trén
man hinh dong ky tr s& dugce xudt hién chir khong phai ma cua ching.

Viée xdc dinh vi tri cda mdi phan tr coa bién string thong qua chi s6
cla nd trong vector. Ma tran cia cic ky tu hay string ciing ¢6 thé dugce sit
dung nhung mdi phan t& trong dé phii bang nhau.

Vi du:

>> name = ' Truong Pal hoc Bach khoa Ha nbi

ans =

Truong Pai hoc bach khoa Ha ndi

Matlab cho phép thao tdc trén cic ky tu theo vi du dud day.
a) Ddo nguoc chudi ky tr

Function d =dao_tu ( name )

for i = length (name) :-1: 1

newname ( t ) = name( length(name) + 1 -1 );

41



end

d = newname;

énd

b) Ding 1 phan cia chudi string

dans =

Truong tot la @ Truomg Pai hoc bdch khoa

¢) Két hop cdc string khdc nhau tao ra I string moi
2> text] = ' TOi | text?2 = " yéu ¥

>> text = [ text!"text2 ' name |

>> lext

dans =

Toi yéu Truomg Pai hoc bach khoa

d) Céc [énh vor bién string

abs (str)

setstr ( x)

num?2str ( )

num2str ( £,k )

mt2str (n)

rats (x, strlen)
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Tra lai gid tri 1a | vector véi cac phian t caa vector 12
cic ma ASCI caa cdce kY tu trong chudi str.

Chuyén vector x vdi cidc phan wr Ja cdc s6 nguyén
trong khoang 0 -> 255 thanh chudi str theo ma ASCIL.

Chuyén déi dai lugng vo hudng f thanh chudi string
cho viée biéu dién cdc 8§ ¢6 ddu phiy dong. Lénh nay
thuomg di cing vai disp, x label hay cic lénh truy xuat
dau ra khac. Gid tri mac dinh la 4 chit so.

Chuyén ddi dai lugng vO hudng f thanh chodi string
cho viée bidu dién cdc s6 ¢6 diu phdy dong vdi k chit

sO.

Chuyén ddi s3 nguyén n thinh chudi string cho viéc
bigu dién sd& nguyen do.

Chuyén ddi s0 ¢6 diu phay dong x thanh chudi string



phan thite x3p xi cho viéc biéu dién s8. strlen 1a bién
mo ta chidu dai cua chudi véi gid tri mac dinh 1a 13
chir 6.
hex2num (hstr)  Chuyén d6i s3 theo hé hexa thinh chudi string bidu
dién cdc s6 theo h¢ decimal bao gdom ca ddu phdy
dong.

hex2dec (hstr)  Chuyén déi s6 theo hé hexa thanh chudi string bidu

dién cdc s6 nguyén theo he decimal.

dec2hex (n) Chuyén dai s6 thea hé decimal thanh chudi string bidu
dién cic s6 heé hexadecimal.

3.2. CAC HAM TOAN HOC TRONG MALAB -

Matlab cing st dung cic ham logant, cic ham lugng gidc, cic ham
mi, cdc ham dai so ... d& tinh toan.

Cic ham nay ding ddi vai cdc tham 88 la cdc dai lugng vo hudng va
ca ma tran. N&u ham duge dung doi vai cac tham s6 1h ma trin thi ham sé
cho k&t quia la mdt ma tran ¢o cung kich thude va méi phan tr ca ma tran
nay cd gid tri trong Gng vdi cac phan t& cia ma tran di cho.

Tham bién va tham tri caa ham duge dat trong dau ngoac don di cung
vl tén haim. Him ¢S thé khong ¢6 hodc ¢6 nhieéu tham s§ phu thudc vao
dinh nghia cia né. Néu ham ¢6 nhiéu tham so thi gid tri cia cdc tham s8 sé€
duge truyén dén theo ding thit tu cha nd. Mot s8 ham doi hoi truyén tham so
theo nhimg don vi quy dinh.

Vi du nhu cdc bam lugng gidc thy don vi cda cic tham s8 phai la
radian. Trong Matlab, mdt s6 ham sir dung tham s& dé truyen gid tri dau ra.
Vi du ddi v8i ham zeros c6 thé st dung mot hodc hai tham s8, tham s thia
hai dé chira gid trj dau ra.

Céc ham nay khong duge dat & ben phai dau biing va bi€u thic vi né la
gid tr1 chit khong phai 1a bign. Mot ham c¢6 the 1a tham s6 ctia mot ham khéc.
Khi mot ham duge s dung lam tham s, né phai duge dat ddng vi tri. Theo
mac dinh tén ham duoc viét bing chd thuomg trir khi ban sa dung 1énh case
off.



3.2.1. Ham toan hoc co ban

abs(x) Ham tinh gia tri tuyét doi cia x

sqrt(x) Ham tinh ¢an bac hai cta x

round(x) Lam tron x vé s0 nguyén gin nhat

fix(x) Lam ron so x vé 0

floor(x) Lam tron vé phia -oc

cell(x) Lam tron vé phia o

sign(x) Ham cho gid tri 12 -1 néu x nhd hon 0, gid tri bing O néu x
bang 0, ¢0 gid tri 1a | néu x 1dn hon O

rem(X,y) Ham trd lai 8¢ du cia phép chia x choy

exp(x) Ham tinh gid tri cda ¢

log(x) Ham tinh gid trf In(x)

log 10(x) Ham tinh gid tri log, (x)

3.2.2. Ham lugng giac co ban
Quy ddi radian ra do va nguge lai duge tinh todn theo cdc lénh sau:
> angle degrees = angle_radians*(180/pj);

>> angle _radians = angle_degrees*{ pi/180);

sin(x) Tinh sin cia gdc x, khi x ¢é don vi do 1a radian

cos(x) Tinh cos cia goc x, khi x ¢é dom vi do 1a radian

tan(x) Tinh tan coa goc x, kin x ¢6 don vi do la radian

asin(x) Tfnh arcsin cua x, khi x nim trong khoang {-1,11, hamn tra
lai gée ¢a gid o radian trong khoang -7/2 dén n/2

acos(x) Tinh arccos cia x, kbi x nam trong khoang [-1,1), ham tra
lar gée ¢6 gia tri radian trong khoang 0 dén =t

atan(x) Tinh arctang cda x trong khoang -7t/2 dén /2

atan2(x,y) Tinh arctang cia y/x trong.khoang -7 dén mt, tuy thudc vio

div cha x vay
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Vi du:
2> x =-2%i 20 2°pf % Tao l8p vector x vdi cac gia tr tir -2pi - 2pi
K=
-6.2832 -4.2832 -2.2832 -0.2832 1.7168 3.7168 S5.7168
> Sinfx)
any =
0.0000 0.9093 -0.7568 -0.2794 0.9894 -0.5440 -0.5366
>> atan(x)
ans =

-1.4130 -1.3414 -1.1580 -0.2760 1.0434 1.3080 1.3976

3.2.3. Cac ham hyperbolic

sinh(x) Ham tinh hyperbolic sin cuda x
cosh(x) Ham tinh hyperbolic cosine cua x
asinh(x) Ham tinh nghich ddo cha hyperbolic sin cia x
acosh(x) Ham tinh nghich dio cia hyperbolic cos cia x
atanh(x) Ham tinh nghich dio cba hyperbolic tangent x
Vi du:
> ginhfx}
ans =

-267.7449 -36.2286 -4.8520 -0.2870 2.693(; 20.5544 151.9660
>> atanhfx}

ans =

Columns | through 4

-0.1605 + 1.57081 -0.2379 + 1.5708i -0.4697 + 1.57081 -0.2911

Columns 5 through 7

0.6662 + 1.5708t 0.2758 + 1.57081 0.1767 + 1.5708i1
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3.3. CAC DANG FILE SUDUNG TRONG MATLABR
3.3.1. Script file (M-files)

Cidc chuong trinh, tha tuc bao gom cic dong lénh theo mot thi g nao
dé do nguai sir dung viét ra duge luu trir trong cdc files ¢6 phan md rong la
*.m. File dang nay con duge goi 1a script file. File duge luu dudi dang ky tu
ASCII va ¢6 thé sit dung cac chuong trinh soan thao néi chung dé tao nd.

Ta ¢6 thé chay file nay gidng nhu cdc 1énh, tha tuc caa Matlab. Tixc la
¢6 thé gb tén file khong can ¢b phan md rong, sau dé enter. Khi sit dung, ndi
dung cia M-file khong duge hién thi 1én man hinh.

Ciu tric ngdn ng, todn t hay cdc bo lénh cda *.m file, chidng toi gidt
thi¢u ky hon 3 phan sau. Dudi day 1a mot 58 lénb hé thang tuong tic vat *.m
files thuomg gap.

echo Leénh cho phép xem cic 18nh ¢6 trong *m files khi ching
duge thye hien

type Lénh cho xem ndi dung file, ngam dinh file 8 dang M-file.

what Lénh nay cho bi€t 1ar ca cac files M-file vi MAT-file ¢o
trongvung lam vigce hién hanh hay khong.

Sau day 1a vi du dom gian nhdt dua dong lénh HELLO ra man hinh
cung val mdt s yéu ciu. File tao thanh duoe v trir dudi ten HELLO.m

% chuong trinh hello.m , Vi du v& phan 18p trinh trong Matiab.
% Xin chao barr { Hay lam quen voi toi '
disp ( ‘Xin chao ! Ban 13 af 7 *);

name = input ( “Tén ban la gi ');

d = date;

answer = [ ' Hello *name ! Hom nay la ngay 'd ]

disp ( answer );

disp { ' Chue ban 1 ngay (6t lanh *);
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Sau cic ky tu % Ja chi din cho hoat ddng caa file.m. N6 khong tham
gia vao hoat dong ciia chuong trinh va cang khong hién thi lén man hinh triv
khi ta ding 1énh help + tén file.

>> help heflo

Xin chao ban ! Hay lam quen vor (67
3.3.2. Ham va tao ham trong Matlab

Cdc ham do ngudi s dung vigt cing duge luu trong M-file. Ching
dugce su dung giong nhu cic ham cda Matlab. Cic file ham phai duge viét
theo mot quy dinh chat ché.

* Cdc quy tac viét ham M-files
FUNCTION:

1. Ham phai duge bt dau hing tir function, sau do Tan lugt 1a tham s
dau ra, dau bang, tén hiam. Tham s6 dau vio duge viét theo tham s dau vao
va duve bao rong ngoac dan. Dong nay dinh nghia tham s6 dau vao va
tham 86 dau ra; phan bigt sy khic nhau gita tile ham va cic file script.

2. Mot sa dong diu tién nén viér chd thich cho ham. Khi st dung lenh
help var ten ham, cha thich cda hiam sé duge hién thi.

3. Ciic thong tin tra lai cia ham duge luu vao tham so (ma tran) dau ra.
Vi vay ludn kiém tra chice chdn ing trong ham ¢d chia cao 1énh in dinh gid
tri cua tham so diu ra.

4. Cic bign (ma tran) cing tén ¢d the duge sa dung béi ¢d ham va
chuang trinh can dén né. Khong ¢d sy ldgn xon nao xay ra vi cac ham va cic
chuong trinh deun duge thie hien mot cich tich biet. Ciac gid try tinh todn
trong ham, tham s0 dau ra khang chio tic dong cda chuong trinh.

5. N&u mdt him cho nhigu hon mot gid tri dau ra phdi viét tat ca cdc
gid tri fra lai coa hiim thinh mot vece to trong dong khai bio ham.

Vi du:

function [ dist, vel, acce/ ] = motion(x}

% Ca ba gid tri phai duoc tinh toan trong ham
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6. Mot ham c6 nhiéu tham s3 dau vao can phai liét ké ching khi khai
bao ham,

Vi duy:

7. Céac bién dic biét nargin va nargout xac dinh s6 tham s& dau viao, sd
tham s8 dau ra duge st dung trong ham. Cac tham s6 nay chi 12 bién cuc bo.

Vi du mat hiaun M-file s€ dudgce viét nhu sau:

function ¢ = chuvifr)

% Tinh chu vi cua dudng tron cd bén kinh r

% Nélu ham duog 4p dung cho ma trin thi gid U (rd fai 58 13
% mét ma trgn twong ung voi mbi phin lr cd gid tr 1
% chu vi cua duong trén o ban kinh tuong tng voi méi

3.3.3. Files dir liéu

Cic ma tran bicu dién thong tin duge luu trii trong cic files di hiéu.
Matlab phéan biét hai loai file dit lid¢u khdc nhau Mat-files v ASCII files.

Mat-files Ivn cde di licu & dang s nhi phan, con cic ASCI! file luu
cdc dit hiéu dudi dang cidc ki tu ASCIIL. Mat-file thich hop cho dit liéu duge
tao ra hodc duge su dung bai chuong tiinh Matlab. ASCII files duge sit dung
khi cdc dir ligu duge chia s¢ (export - import) véi cde chuong trinh khdce cde
chuong trinh cda Matlab.

Khi mudn hru cic d@ lieu ta ding 1énh save nhu sau:
>> save <tén file> x,y;
Lénh nay s€ luu cde ma trin x,y vio file ¢o tén la <tén file>, ngam

dinh cic files ndy ¢é phan md rong 13 *.anat. D€ goi cdc ma tran nay, ta
dung lénh:

2> foad <tén fle>;

ASCII files ¢6 thé duge tao hai cie chuong trinh soan thao néi chung
hay cdc chuong trinh soan thao bing ngdn ngit may. NG clng ¢6 thé dugc
tao ra b chuong triinh Matlab bing cich s dung cau lénh sau day:
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Lic nay moi mot hang ciia ma tran duge lru & mot dong cia file da
licu. Phan md rong *.mat khong duge tu dong thém vao file ASCII. Tuy
nhién, phan md rong *.dat ma ta them vao s& dé dang phan biét 2 loai Mat-
files va ASCII files.

Bé goi ma tran loai ndy ta ding lénh sau:

Lénh nay sé tu dong dat tén cho ma trin trang vdi tén file.
Vi du:

>>x = 0 pi /66 ; 2'pi;

>>y=sinfx)

>>t=[xy}

Ghi dir liéu cta t vao file ¢4 tén nhu sau : dl1.mat
>>save dff.mat ¢

Viée 1dy dif lieu ra dat duge qua bign « thong qua lénh load. Céc tham
s ciin dén i lidu & 1y qua bién t.

>> load dit
S x=t(:, 1)
22y =f(:,2)

>>plot (x, y ), grid on;

3.4. CAC BIEU THUC QUAN HE VA LOGIC
3.4.1. Cac phép toan quan hé

Todn tir quan hé Y nghia
< NhIio hon
<= Nho hon hoac bang
> Ldn hon
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>= Ldn hon hodc bing
== Bing
~= Khong bing

Phép so sdnh hai ma trin 1 phép so sénh timg phén t coa hai ma tran
¢6 cung Kich thude, két qua sinh ra mot ma tran cong cd ¢6 cic phan td nhin
gid tri 1 néu phép so sinh 1a ddng, nguge tai phin td nhin gid tri 0. K&t qua
caa phép tadn quan heé duoe goi la bang sy that (ma trdn 0-1).

3.4.2. Cac phép toan logic

Todn i logic Ky higu
and &

ar |

not ~

Bicu thic logic cho phép so sianh cdc bang su that gidng nhu céc todn
tr quan hé. Bicu thic logic luon 1a hap 1€ néu 2 bing su that ¢6 kich thuadce
bing nhau. Trong bidu thic logic todn tir nof ¢6 thé duge dat & phia trude.
Mot bicu thire logic ¢ thé chnta nhigu todn fir.

V¥ du: ~(b==c/b==55)

Thit ty cdc todn t trong bidu thice logic tir cao dén thap la not, and. or.
Tuy nhién, cing ¢d thé dung ngoge don dé thay ddi thir oy nay.

Bang cic phép logic
A B ~A A|B A&B
false false true false false
false true true true false
true false false true false
true true false true true

Trong Matlab tit ¢d cic gia tri kKhiac 0 déu duge coi 1a ding (frue). con
gid tri bang 0 dugc coi la sai (false). Chinh vi vay, phii hét sitc than trong
khi dicu khién chuong trinh bang cac bi¢u thie quan he va logic.
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3.4.3. Cac ham quan hé va logic

any(x)
all(x)

find(x)

exist('A')

isnan(x)

finite(x)

isempty(x)

isstr(x)

strcmp(y1,y2)

Ham cho gid tri 1a | néu mot phan tir cia x khde 0, nguoc
fai cho gid 1 O

Ham cho gid i 14 1 néu tat i cdc phin tif cha ma tran x
khéc O, ngugc lai cho gia tri 1a O.

Ham tra lai vector chira chi 86 cba cdc phan i khiac O caa
x. Ne¢u x ta moOt ma tran thi chi s6 duge chon tir x(¢) va la
MmOt vertor cot fao nén bai cic ¢ot cha x.

Ham tra lai gid tri 1 n€u A la bién, 1a 2 néu A hodc A.m la
file, 1a O néu A khong ton tai trong ving 1am viéc. Tén bién
phai duge dat trong ddu nhay don.

Gid tr] tra vé [d ma trdn ones néu cde phan tir cla ma trin x
liv NaN, nguac lai trd vé ma tran zeros.

Gia tri tva vé )i ma tran oges néu cac phan tr cua ma tran x
la gid tei hitu han, tri vé ma tradn zeros khi ching 1a vo han
hoac NaN,

Gia tri tra vé | néu ma tran x la rdng, va 0 néu ngugc lai.
Gid try tra ve 1d 1 néu x 1a mdt xau, 0 néu nguge lai.

So sanh hai xau yl,y2. Gid tri tra vé 12 | néu hai xau giong
hét nhau vi bang 0 néu nguge fai. So sdnh 0 day bao gom:
phin biet chr hoa vi chir thuomg, cdce ky tu dau dong va cdc
dau cich ¢ trong xiu.

3.5. CAU TRUC CAU LENH PIEU KIEN
3.5.1. Lénh if don

Ca phap: if <biéu thic logic>

nhén lénh;

end

N&u biéu thic logic 14 ding, nhém lénh s& duge thue hién. Néu biéu
thitc logic 1a sai thi chuong trinb s nhay tdi lenh end



Vidu:
¥ a<50

count = count +1,;

Trong trudong hop a la dai lugng vo hudng, néu a < 50, thi count ting
them 1 va a duge cdng vao sum; trdi lai ciu 1énh thd 2 khong duoce thuc
hién. Trong trudng hop a2 12 mot ma tran thi count tang them 1 va né chi
dugce cong vio sum Khi moi phan tr cia né nho hon 50.

3.5.2. Lénh if 16ng nhau
Cu phap:

if <biéu thic logic 1>
nhom lénh A;

if <biéu thic logic 2>
nhém lénh B;

end

nhom lénh C;

end

nhém lénh D;

Néu bidu thitc dieu kién | diing, chuong trinh s& thuc hién cic nhém
1énh A va C; néu biéu thuc diéu kién 2 ding, nhém lénh B s& dugc thire hién
truGc nhom lénh C. Néu biéu thite digu kién 1 sai, chuong trinh thuc hién

ngay nhom lénh D.

3.5.3. Lénh else
Ci phdp:
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if <biéu thic logic 1>
nhdém lénh A;

else

nhom lenh B;

end



Cho phép thuc hién nhém Iénh A néu bidu thyc logic 1a ding, nguoc
lat thuc hién nhoém [énh B.

3.5.4. Lénh elseif
Khi ta ¢é mot cdu trac 1ong nhiéu cau lénh if-else, rit khé xdc dinh
nhom lénh nao s€ duge thuc hién khi bidu thic logic ding (hodc sai). Trong
trudmg hop nay, ngudi ta st dung meénh dé elseif 1am chuong trinh trd nén
trong sdng va dé hiéu hon.
Ca phip: if <bidu thiic logic 1>
nhom Iénh A;
elseif <hiéu thic logic 2>
nhém lénh B;
elseif <biéu thirc logic 3>
nhom énh C;
end
Cdc menh de efseif ¢6 theé dung nhicu hon nita. Néu bidu thitc 1 diing
thi thuc hién cau lénh A, néu biéu thic 1 sai va biéu thic 2 ding thi chi ¢6
nhém 1énh B dugc thuce hién. N&u biéu thie 1, 2 sai va 3 ding thi chi ¢
nhéom C duoc thuc hién. Néu ¢6 tir hai biéu thic logic trd 1én ding thi biéu
thirc logic ding dau tién xdc dinh nhém 1énh s€ duge thuc hién. N&u khong
¢6 biéu thic dieu kién nao ding thi khong ¢6 1énh nao trong ciu tric Jf -
elserf dugc thi hanh.
Co thé két hgp 2 ménh dé else va elseif:
Ciu phap: If <biéu thic logic 1>
nhdm lenh A;
elseif <bidu thic logic 2>
nhom Iénh B;
elseif <biéu thic logic 3>
nhém lénh C;
else
nhom lénh D;

end
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Neéu ca ba bidu thite logic déu sai thi nhom 1énh D duge thi hanh. Doi
lde, cdu trace if-elserf con duge got b cdu frac case bai vi cd mot s6 truong
hop duge kidm tra. Mai trudmg hop duge kidm tra b mot bidu thic logic
tuong ung.

Vi du sau day minh hoa cic ciu tric ménh dé cau diéu kién. Chuong
trinh dugce ghi trong file hello2.m

% Chuong trinh helfo2 mé ta cau tric cau didu kién trong Matlab

% Bai todn so sanh tubi cla ban véi 86 ngdu nhién sinh ra boi ham
rand

disp (' Xin chao ! R4t han hanh duoc Iam quen );
X = fix ( 30" rand );
disp { * Tubi cda 151 trong khoang tir 0-30 ),
gu = input ( * Bua véo tudi cua ban.: );
fogu <x
disp { ' Ban tré hon 161 );
elseif gu > x
disp ( ‘ Ban lon hon i ),

else
disp { * Tubi ban béng twbi téi );
end

3.5.5. Cii phap cau diéu kién va break
Cu phdp: if <biéu thic logic >, break , end

Tir khod break vai cau leénh if cho phép thodt ra khoi vong lap néu
<hidu thie logic> trong ciu diéu kién 1d ding, nguogc lai s& thye hién nhom
lenh tiép theo trong vong tap do.

Vi du:

Nhip mot 8 duong, néu s0 d6 < 0 thodt khoi chuomg trinh. Néu 6 do
chia hét cho 2 hien két qua. Néu sd dé khang chia hét cho 2 nhap s6 mé.
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while 1
n = input ¢ Cho vao 1 s& duong , thodt khin < 0);
ifn<=0, break, end
while n> 1
frem(n,2)==0
disp( ' S8 duong cho véo chia hétcho 2 n ),
break;
else
disp( * S8 duong cho vao khdng chia hét cho 2 ! Xin nbap s6 khdc *);
end

end

3.6. CAU TRUC VONG LAP
3.6.1. Vong 1ap for
Ci phip: for ¢hi s& = biéu thite
nhom lénh A;
end

Bidu thitc la mat ma trian (cling ¢4 thé 12 mot vecta hay mot dai tugng
vo hudng), nhom lénh A duge thi hanh lap di lap lai so [an bang sa ¢t coa
ma tran bidu thitc, Mai [an lap, chi sd s& nhdn gid tri cia mot phian td coa ma
tran.

Cha y: N&u trudmg hap ta khong biét kich thude cia vecta, ta su dung
ham Jength dé xic dinh 86 Tan ta muén lap.

* Qui téc su dung vong lap for:
+ Chi s cia vong 1ap phai lia bien.

+ N&u ma tran bidu thde [ ma tran rong thi vong 1ap for sé khong thue
hién. Chuong trinh bo gua vang lap.

+ Né&u ma tran bidu thac 1d mot dai lugng vo hudng. Vong 1ap duge



thyce hign mot [an va chi $8 nhdn gid tri cda dai lugng vo hudng.

+ Néu biéu thitc ma tran 12 mot vecto hang, sau mi [an lap chi sd lai

lay gid tri tiép theo cua vecto.

+ Néu biéu thic ma tran 1a ma trian, sau moéi [an 1ap chi s6 s& ldy gid tri

cua cot ti€p theo cia ma tran.

+ Khi két thic vong 1ap, bién chi s8 nhan gid tri cudi cang.

+ Néu st dung todn 0¥ (3) vao bidu thitc ma tran:

N&u gid tri la mot so6 am thi khong thue hién vong lap.

Néu mudn thodt khoi vong lap truGe khi vong 1ap thue hién xong dé

do 161 ¢6 trong vong lap, stir dung enh break .
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Vi du mé ta cho vong lap for duge ghi trong file hello3.m

% cho bdi cac [3n thy tao baj vong 13p for
x = fix { 100* rand }; |

n=7
test= 1;

number = inkz i n);




alseif gu > x

gid

disp { “Ban khéng dodn ra rdi *);
amx = inB2strl x )y

disp { *S& dd la . “numx);

end

3.6.2. Vong lap While

Cu phip: while < bidu thac>
nhom lénh A;
end

Né&u biéu thirc ding thi thuc hién nhém lénh A. Khi thuc hién xong thi
lai kiém tra dicu kién. Né&u dieu kién van con ding thi nhom lénh A lai dugc
thuc hién. Khi dieu kién sai, vong lap k&t thic. Trong nhém lénh A nén ¢6
cdc bién trong bidu thifc, hodc cdc gid tri cla biéu thic khong thay déi. Néu
biéu thic luan ludn ding (hodc ¢d gia tri Judn khdc khong), vong lap sé bi
quin. DE thodt khdi vong liap quin, fa st dung Ctrl+C.

Vi du:
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% Baf toan cho ra tr hello trén man hinh vdi s6 14n nhép vao tur ban
phim

disp { “ Xin chao ! Hello 3 ),
gu = input (* Nhdp vao s& /an in . );
=0;
while i~= gu
disp {f "Hello “ i),
f=f{+1;

end
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CHUONG 4

DO HOA HAI CHIEU TRONG MATLAB

4.1. CAC PHEP BIEN DOI PO HOA

Nghich dao ma tran va dinh thic gigi thiéu trong phﬁn nay duge hinh
dung nhu cac phup bi&n ddi tao nén cic pht,p chuyén vi cha cédc thyc thé
hinh hoc hay céc vector trong cua s8 d6 hoa ctiia Matlab.

Noi dung cla cdc phép bién ddi mo ta cdc phuong phap duge su dung
trong hiu hét cdc linh vuc ky thuat khdc nhau nhu dd hoa mdy tinh hay
robotic.

Ngoai ra d€ ¢6 thé khai thic tiém niang vé dd hoa cta Matlab céc ham
tuong tdc trén cra s6 do hoa clia Matlab ciing dugc liét k¢ mdt cdch chi tiét
nhim dem dé&€n cho ban mot thy vidn cdc ham, higdu dng cha cdc hdm nhu
phuong phap ti&p c¢an cdc ham dé.

4.1.1. Quay hé truc toa dé trén mat phang

y
$y1

x1

o x

¥

Hinh 4.1. Quay hé (ruc (rén mdt phing.



Trén hinh 4.1. hé toa do cla diém P duge bidu didn bdi cdc dudng lién
nél x, y va diém P trén h¢ tryc da quay duge biéu didn bdi cic dudng dit nét
X, Vay,. X, vay, quay mot géc o nguge chiéu kim dong ho so véi hai wruc x,
y. Quan h¢ gitra hai cip h¢ truc toa do duge bidu din bdi cong thitc sau:

X, = X .cosa + V. sina 4.1)
¥, ==X sina + ¥ coso (4.2)
X X i
_ . | COSOL SIn
vii P - va Pl = 5 A= )
Y, - SINCL COs,

ta cé thé vict (4.1) vi (4.2) duéi dang sau:
P, = AP (4.3)
Quan hé nghich ddo cua hai cap toa do duge thé hién nhu sau:
X = X;.COSL + Y, . Sina (4.4)
V=-X,.5na+ Yy, . cosa (4.5)

bicu do6 ¢é nghia ma tran bidu dién phép quay mot gée -ou tir hé toa do
X, ¥, dén hé toa d6 x, y la:

cosoL — st
sina  cosa

Luc d6 (4.4) vi (4.5) duge vict thanh ;

P=B.P, . (4.6)

4.1.2. Nghich dao ma tran
Viy quan hé gia A v B duoc hiéu ra sao?

Tu phuomg trinh (4.5), (4.6) 1a thdy ring v& | diém P bt ky, sau hai
phép chuyén ta déu thu duce chinh né:

P=BAP

néu loai bo bién P ta ¢d the viét nhu sau:
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1

B.A=
0 j (4.7)

simt  Cco
—Sito.co

Mot 1an nifa ta thdy rang AB chinh bang ma tran don vi va c6 thé phat
bi€u ma tran B [2 ma tran nghich dio ctia A va bidu dién 13 A™.

cogr~—sina
Sina  ¢co
tuong tu ta co:

P, = ABP,

Dinh nghia ma tran nghich dao duge phat bidu nhy sau:

Cho mot ma tran vudng A, ma irin nghich ddo A" cla A 13 ma trén
sao cho khi nhéan phai hay trdi vdi A déu cho ta két qua 1a ma tran don vi 1.

A.A'=AT A=
Nghich ddo ma tran 2 x 2 ¢6 thé d& dang tim dugc theo cach sau. Vi

du a la cdc phan tr cha ma tran nghich dao tir A, viée nhan A . B cho két qua
nhu sau:

["‘n 312} |:bn blz} _ ’1 01 4.8
2, Ay | |by by 0 1

Tiur phuong trinh (4.8) cho két qua sau:

b,, = 92 (4.9)
44y —dyaAp,
b, = 12 4.10)
A11Ay; T Ay,
-
b, = 21 (4.11)
a1y — ay8,
a
b,, = L (4.12)

A1 @y — Ay,
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Tir day ching ta d¢ ding thu duge ma tran nghich dao B tir A. Trong
Matlah, ham nghich dao duge viét san trong thu vién va duoc goi ra thong
qua [&nh Zny. Vi Ienb inv (A) cho ra ma tran nghich dao coa A.

Vi du:

- Quay hé truc 10a do di mot g6e 307 58 duge vidt nhu sau:
>> ajpha = 30

>> A={cos(pi*alpha/180) sin(pi*alpha/180)

-sin(pi*alpha/180) cos(pitalpha/180)]
A= 0.866 Q.500
-0.500 0.866

- Ma tran nghich dao B tao thanh tor A

>> B = inv(A)
B=0866 -0.500
0.500 0.866

- Nhan 2 ma triin A va B, k&t qui thu duge nhu sau

> A"B
ans = 1.000 0.000
0.000 1.000

- Quay truc qua dicmx =3 |y
>>P, = A3, 7]
P1=

6.0981

4.5622

- Nghich dio lat ma tran hoan ra fai toa do cho diem

7

>>P=B*P,
P=



4.1.3 GGoc Euler

G6e Euler 13 thamy »8 quy ude dé mo (a viée quay trong hé khong gian
3 chicu hay h¢ toa do true gide. Nhimg tham so trén ¢6 rat nhiéu dng dung
trong linh vyce co khi. Cé mot vin cdch dinh nghia khac nhau vé géc Euler
duge bict dén nhu: Meitroviteh (1970), Guggenheimer (1977) va Crichos
(19R9).

(3 bai todn vdy, toa do coa diém P duge xac dinh bdi hé 3 gid tri x, v, 7
vii chdng ta phai xac dink diém wong ang x;, y,, 7, sau khi quay hé toa d6 di
1 gde. Vide xde dinh chidu quay am/duong ctia he truc toa do thong qua quy
tac han lay phai.

Tren hinh 4.2 vdi cong thie duoe hoe trong phin do hoa, khi ta quay

hé tog d6 xung quanh truc 2 mot gée y, diém x*, y*, 7* tao thanh s& duoc
mo ta theo cong thie sau:

‘x* cos\y sinys 0* [x<
ly*‘zx*:l—-sill\‘l cosy O ly|=A.X (4.13)
z*| l 0 0 1} [z}

Ticp theo quay h¢ rue quanh true x vdi mot goc 0. HE gid trn toa do
mddi cda didm da quay duge vidt dudi cong thie:

>x**5 10 0 x
l,y**sz X**:é() coso sin@l {y* =B X* (4.14)
|2**| | 0-5sind cosd {z*

Budc 3 quay he truc quanh truc 2 mdt gée ¢. Gid i toa d cudi cung
thu ducye sé la:

'[x,} ‘coap sing O ’x*"j
}.V.l=P1=-snwcosq>d§y**J; =CX* (4.15)
iz, 0 0 1|
K&l gqui 3 tién tinh quay:
P =ABCYX=DX (4.16)

63



-sin(si)  cos(si) 0

0 cosftheta)  sin(thels)

0 -sinftheta)  cos(theta)l;
0
0

0 0 1)
R=C*B*A

Phép bidn ddi Czichos (1989) duge bidu dién dudi cong thitc sau: Gid
st C8 = cos (8), S8 = sin(B)... ta ¢ ma trin quay

)Cd)C\]I — S$pCBSvy CoCy + SeCOSy S¢SO
R = |- S¢Cy — CHCBSy ~ S¢Sy + CHCOCy CoSo| (4.17)
S6Sy - S6Cy Coe
Vidu:

Khi cho diém P vdi cic gid tri toa do {2. 5. 3] cho cdc pée quay 1 30°,
45", 20". Vidc bidu dién bing Matlab dugc vidt nhu sau:

R =
0.6929 0.6793 0.2418
-0.6284  0.4044 0.6645
0.3536 -0.6124 0.7071
>> X, =R*2,;5,3]}
X1l =
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5.5077
2.7587
-0.2334
>> X=inv(R}* X,
X =
2.0000
5.0000
3.0000
“Trong ham Elrotate tao ra cdc bi¢n trong A, B, C tuy nhi¢n khi ki€m
tra bang
>> A
hay dung 1énh
>>Who

Céc bien A, B, C cung khong xudt hidn vi A, B, C la cdc tham bién
trong clia ham Elvotate vi chi ¢6 tic dung trong ham.

4.2. PHEP BIEN POI AFFINE TRONG KHONG GIAN 2D

Céc déi tugng d6 hoa duge mo i trong chuong nay ¢é mot y nghia hét
stic quan trong trong ing dung cta céc linh vue ky thuét hién dai ahar d6 hoa
mady tinh hay robotics. MOt nhém cic Iénh duge st dung thuong xuyén goi
la Affine transformation. Chiing bao gém: translation, rotation, scaling... &
day ta hiy xem xét viéc thyc hi¢an chiing trong Matlab.

4.2.1 Toa d6 thuan nhat

Trong thyc t& d& hiu dign cdc phép hien déi Affine ngudi ta thudng sir
dung phép bién d6i ma tran. Thudng dd hoa may tinh va ky thuét robotics
ddi héi mot xich ghép ndi licn tuc (concatenation) ca vai phép bién déi.
Pidu dé duge thue hidn bdi mot loat cde phép nhan ma tran. Viée nhan céc
ma tran chuyén d6i dugc thyc hién cling véi viée sir dung hé toa do thuan
nhat.

Pé gidi thicu hé toa do thuan nhét ta gid sir ¢6 1 diém P rong hé toa
do DE cac vai 2 gid tri toa do x, y.

Vige bidu didn P dudi dang hé 10a do thudn nhat s& duge viét nhu sau:
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x
, /\' x=x,/W
=1Y)
v — /W
\lV| ) Y

Uu vi¢t cta vide bicu dién theo hé toa do thudn nhat la chiing cho phép
bi¢u dién cic didm & xa vo cling.

Vige bicu didn cdc didm ndy chi thong qua W = 0 vdi x,, y, 1a mot s6
hiu han bat ky. Ban doc ¢6 the tham khado cdc 1ai ligu v& dé hoa mdy tinh va
cae bai todn chi¢u phdi canh, & day ta chi ndi v& phuong phip tao ra cic
phcp hicn dai trong khong gian 2D.

Vi h. 4.2 cice diént tao nén hinh vuong dude cho bdi céc pid tri

I e N I B e Y 8
HEENREnE

Nhu di thay, d day gid tri toa do thit 3, W duge cho bang 1. D4 1a
mot gial phap cta ky thudt do hoa va trong Matlab viét nhu sau:

>> P, =[-0.5 0, 1], P,={-0.5 1; 1]

>> P;=(0.5; 1; 1] P,=[0.5; 0; 1}

(Chii y rang ma tran P chita hai vector P, ding cho vice déng hinh
vudng)

Vide (o ra hinh vuong (r1én man do hoa thong (ua bicn square

>> square = [ P, P, Ps P Pl

>> plot ( square{ 1,: ), square( 2,: } )

>> axis([~4 4 -1 5]); >> title (hinh vudng vaitiié truc {-4 4 -1 51);

[ hnhvunngvolti'e iruc [ -4 4 -1 5]
1 S . ! --
38, 4
3
06 |
,
04 N !
€2 ul I
. . ) el U
-05 a as -4 2 O 2 4
Hinh 4.2 a. Hinh vuéng chudn b. Hinh vudng sau khi thay doi ti I¢ truc toa dé
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4.2.2 Phép chuyén dich tinh tién

Ham chuyén vi tinh tién véi cde khoang dx va dy song song trén 2 (ruc -
X vay.

function T = Translate (dx, dy )
T=[1 0 dx; 0 1 dy; 0 0 1]
% ma tran dich chuyén trong hé toa do déng nhat

| 0 dx
% T = 0 1 dy
0 0 ]

Vice dich chuyén hinh vaong 1 khoidng don vi theo x v 2 khodng don
vi theo y duge (he higén hang cde dong 1¢nh:

>> P = transiate (1, 2} * square

>>plat (P(1,:),P(2,:));

>>axis([-4 4 -1 3])

>> title (' Hinh vubng thay dbi vi tri theo dx va dy ')

. Hinh vuong dich theo dx=1, dy=2

5 —_— .
[_

-—

I
4 a
z sl
| O |




4.2.3 Phép quay

Ham quay quanh gdc toa do véi mot gée ¢ bat ky nguoc chiéu kim
déng h6 duge viét.

cosd — sin ¢ 0

%R = sing cosd 0

0 0 1
R=  [cos({fi) - sin{fi} 0
sin(fi)  eos(fi) 0
o 0 1]

Hinh vuodng quay theo géc 45°

4

3l

5l

11

) >

3 2 1 0 E 2 3

Hinh 4.4 Hink vuéng quay mét goc 45 theo goc tog doé
Hinh 4.4 thu duge thong qua dong 1enh Matlab nhu sau, vdi gée quay
0 = 45°
>> £ = rotate (45*pi/180)* square
>>plot (P(1,:},P(2,:)), axis({-3 3 -1 4)
>> fitle (‘Hinh vudng quay theo goc 45 ')
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Quay theo géc 80° dich chuyén trén doan dx=1, dy=2 W
> - —

F -9

w

.

@]

L]

4 -2 0 2 4

11inh 4.5 T hop ciia hai phép bién déi
Hinh 4.5 thu duge 1 cdch dé dang trén co s& két hgp cua 2 phuong
phip chuyén déi.
>> P = rotate (30*Pif180)translate{1,2) square
>>plot (P(1,:),P(2,:)), axis(-4 4 -1 4))
>> title ('"Hinh vudng quay va dich chuyén '

4.2.4 Phép t1 lé (Scaling)
Ham dudi day cho phép bién hinh theo mot ty 18 nhat dinh. Viéce bicn

déi ty 16 duge thue hicn qua phép nhin ma tran S véi Sx, Sy la hai h¢ s6 bién
doi.

S x 0 0
%s = |0 Sy 0
0 0 1

function S = scale (Sx, Sy)
S=[Sx 00 0Sy 0 001])

Vi du viée bidn ddi hinh vuong 2 lin theo x va 3 1an theo y duge thue
hién nhe cac 1€nh sau.
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»> P = scale {2,3)*square
>>plot (P(1,.:),P(2,:))
>> titte ('Hinh vudng thay doi ti 16 theo x = 2 theoy = 3 )

5 Hinh vudng bi&n doi ti 1&

B ﬁ

| o
)

-4 -2 0 2
Hinh 4.6 Phép bicn dos i 1é

Hinh 4.6 cho thiy su bidn déi ¢fia hinh vudng qua ham scale. Viéc
thay doi d6 thuc hién qua gac toa do.

Phép chuyén vi, phép quay hay scale déu ¢ thé k&t hgp 1an véi nhau
mot cach d& dang. Viee chuyén doi thit ty cha cde phép bign ddi s& dem dén
¢dc hinh anh khic nhau.

>> P = Scale(2,2)*roate(30*Pi/180)translate(1,1)*square

>>plot (P(1,:),P(2,:)) axis({-3 3 -1 5})

>> title ("Hinh vubng guay’)

5[ - — - Sl - - _ v =
| |
4 4 !
|
3 ' 3
!
2 2i
1 1
1 ]
0 | Or J
! |
1 —— - 1l — I — ___ 1
3 2 -1 0 1 2 3



plot ( x,y)

plot
plot

plot

plot ( x,A)

plot ( Ax)

plot ( A,B)

>> P = translate(1,1) *rotate(30*Pi/180)*Scale(2,2) *sqtiare
>>plot (P(1,:),P(2,:)) axis(f-3 3 -1 5))
>> title (‘Hinh vubng quay’)

4.3. CAC HAM CHUAN PE BIEU DIEN PO HOA 2 CHIEU

Nhu da gidi thicu qua v ban doc & phan trén, Matlab 1a ¢ong cu rit
manh cho vice xur ly va (thé hi¢n dd hoa. Ham Plot trong Matlab thuomg duce
str dung licn e cho vige ve vi o Lap cde dang d6 thi 2 chiéu. Dang don
gian nhat de the bidn do 1i¢u 1 Plot nhung kicu dudng hay mau cha dudng
duge xdce dinh trén bicn str cua him. Bang dud day s cho phép ching ta
nam day du moi thong tin v& ham.

4.3.1 Cac bo lénh vé
a. Lénh PLOT

(y)
(2)

(A)

plot (..., str)

plot( xl,

strl.

x2,

yl,
v2,

V& theo vector y va x (y true tung cta hé, x truc hoanh).
o thi thu duge s& 1atap cua cac diém (xi,yi).

VE ra ap cdc diém (xiyi) vdi y 1a cde diém trén truc
tung va xi la cdc dicm trén true hoanh.

V& theo (4p cde saao (real( 7 ), image( 2 ) ). True hoanh
L tap cde SO thige va trye tang 12 tap cice o ao.

V¢ ra theo cde et clda A vdi chi s6 tuwong dng xdc dinh
bt chuong trinh.,

V& ra theo cic ¢Ot cua A vai chi s tuong tng xac dinh
b vector x.

V& x theo A. N&u A 1a ma tran m hang n ¢dt, vector x ¢d
the theo chi s6 tuong dng trén m hoidc n néu chidu dai
cta x = m hay bing n. Vector x ¢4 the 1a ma tran hang
hay cot.

VE cic et cha A theo cde edt caa B.NEu A va B1a 2 ma
tran ¢o cung do 1 mxn thi ta s¢ thu duoe m do thi n
diém .

VS ham ¢6 cdc bién s6 xae dinh nh tién v cde chi s
vé mdu sac va kidu dudmg theo bién str

V& him vector yl, y2. .., yn theo vector x1, X2, ..., xn (
y truc tung cia he, x truc hoanh ). Do th thu duge s€ lay



Cac gid tri cua bign str trong him Plot vé miu sic hay ki€u déng cha
duong duge 1i¢t k& theo bang dudi day.

Kiéu dudng Kiéu duimg Mau sic Mau sac
dicm - dutmg hién nét Y vang C xanh 14 ma
* sa0 -~ dudmg din né1 G xanh 14 cay W trang
X chi cai x -. dudmg cham M do tumi R d&
gach
O chi cdi o - duimg chim B xanh lam K den

+ diu cong

Kidu dutmg thang ¢6 thé 1 t8 hap cha hai hay nhidu y&u 18. Vidu 'y- -
1a ky hicu cho dudng vang lién nét hay ' b+ fa dudng xanh cdc ddu cong. Do
rong cua duomg hay kich thude cdce ky hi¢u ¢6 thé thay doi ty y. Cic truc
toa d¢ sC ty ddng thay déi pha hgp vai don vi ctia d6 thi néu khong ¢6 sy tic
dong nao khic coa ngudi st dung.

Viduy:

a. Vao dit lidu cho cdc bign 50 x,y

>»x=[-4-20137]

>y=[154019 20]

>> plot( x,y, w); hold on

>> plot( x,y/2 );

Hinh 4.9 Dé thi ham y va y/2 theo x



b. B4 thi ham sin(x) vit x/2 + 1/2

>>x=0:0 1:2;
>>A = [sin (pi*x); 0.5+ 0.5%x];
>>plot (x,A)

* Truc clla d6 thi xoay khi ta giao hodn vi trf ctia A va X
>>x=0:0 1:2;
>>A = [sin (pi*x}; 0.5 + 0.5*x];

>>piot (A,x)
‘I.SI- — — 2 -
1 i
151
05 '.
! 1.
I
o] 4
05,
05 .
|
-1 - - _—— J— PR 0: _ . I - 1 -
0 Q5 1 15 2 -1 05 0 05

Hinh 4.10 D6 thi ciia ma trin A Lrén truc x va x trén A

¢) Him y = sin(x). cos(x) vdi cde didm 12 cde vong tron nhd
>> x = -pi0: 0.05: pi;

>> A = sin(x).*cos{x) ;

>> plot{ x,A );
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[linh 4.11 Ham y = sin(x) - cos(x)

d) Ham plot vdi tham s6 phiec.

Hinh 4.12 S6 phiix duor biéu dién dudi dang xodn éc

% tao vector
% tao vector cia goc

>> R = linespace (0,2);
>> tt = linespace (0,10°pi);
% chuyén toa db

>> [x,y] = plot2can(tt,r),



¢) Tao mot [ile *.m thuc hi¢o chudi I8nh sau

n=input (" S6diémn=")
a = input { Khoang xac dinh trén a =" );
b = input ( Khoadng xac dinh dudib=")

y=1[1

e, =[fe,=[] es=[Jed=[] % X04 &, - 8,
fori=1:n

xx=a+(b-a)*(i-1)/(n-1),

x(i) = xx;

e4(i) = exp( -(xx*2) ).

e,(l) = xx"2 * exp (-(xx*2} );
eyl = xx*exp ( -(xx*2) ),
€.i) = exp (-xx);

end

Seript fite trén sau khi thue hién vdi tham so:
Sa diem n = 50
Khoang xdc dinh tréna =0

Khoang xic dinh dudi b = 3

0.8

0.6}

0.4;

0.2

Hinh 4.13 D46 rhi ciia cdec ham el e2, e3, e4
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plot{x,e1,'w',x,62,'w'x,e3,'wW'x,e4,'w)

Céc 1énh trén tuong duong véi chubi cac 1énh dudi day. Tuy nhién véi
cdc bd 1énh dudi cho phép ching ta dé dang trong khi doc ciing nhu vio dit
lidu.

»» x = llnespace (a,b, b)

>> e, = exp (-x*2),

>>8,= (X22)* exp (-x * 2);
>> .= X. ¥ exp (-x*2);

>> e4 = exp (-%)

,e

v
u=>50
a=0
b =30

Hinh4.14. Vé dd thi cang vdi khodng sai s6
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Errorbar (x, y, ¢, 8tr) v vector y theo x clng vdi cédc thanh sai s6 ¢6

do dai ei trén dudt yi.
Errorbar (x, y, 7, u) V& d06 thi vector y theo x véi |, va u la doan sal
8 cta yi trong dng vdi phan dud va tén.
Vidu: Tao dé thi ¢ khoang sai & 1a 15%

>> x = linspace (0, 10, 50);

>> y = exp (sin (x));

>> delta= 0.15"y;

>> erorbar{ x, y, delta)

3.5

Hinh 4.15 D4 thi cang khodng sai lich 15%

b. Vé hoat hinh (comet)

Lanh comet plot cho phép ngudi sir dung vé theo timg diém trén man
hinh gay hi¢u ding hoat hoa khi v&. Dudi day 1a mot s6 trong bd 1énh comet.

Comet (x, y) V¢ vector y trén truc x. Néu tham s6 vao khong ¢é
hay thi€u (hi chuong trinh ty dinh ra chi s

Comet (x, y, f) V& theo ham comet vai phan kéo dai 7 khi khong khai
bdo chi s6 ¢ thi chugng trinh tu 14y gia tri = 0.1
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c. Ham d6 hoa

fplot (fku lim,str) Dang dé v& mot ham todn hoc bat ky duoe khai béo
bai mang ky to. Mang ky ¢ thé Td cde ham
chufin hay ducge dinh nghia boi nguii sir dung trong
file M fku.m.

Vector lim = {Xmin  Xmax]| dung d& gidi han
khoang xidc dinh cia dé hoa. Né ¢6 thé bao gbm 4
thanh phan trong do thanh phan thd 3 va 4 la
khoang xiie dinh trén trge y. Néu bién st khong
khai bdo trong ham thi chuong tinh sé ty 18y cédc
gid 1 mac dinh v& kidu dumg hay méiu cho phan

do hoa.
fplot V& do thi ahu uen vdi sai 6 licn quan nho hon gid
( fku, lim, str, tol ) U1l

Vi du:
Dine hiim fplot vE phuong winh sin x
>> folot( sin(x*2} [0, 10]);

(=]

e —

B

INinh 4.16 Phavng Irinh sin X qua ham fploi()
4.3.2 Cic hé toa do trong mat phang
Ham plot cho phép ngudi s dung v& vai toa dé BE cdce. Tuy nhien mot

56 bl todn trong k§ thuat lai yéu cau cae he toa do khac. B¢ dip ung nhu
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cau d6 Matlab cung cip mot loat cac ham cho phép tao dung d6 hea trén céc

loai hé toa dé.

polar ( thet, r)

scemilogx ( x, y)

semilogy ( x,y)

loglog ( x,y)

- V& trén hé tea do cuc. Cac phan tur cua vector theta la
cdc bign do bang radian va cdc phéan (lr ca vector r la
khoing cach dén diém goc.

- Cho phép v¢ trén hé toa do cua truc loga, thang do’
log10 duge st dung cho true x. Dicu dé cang tuong
dugng véi vice chang ta viél plot (Jog10(x,y) nhung sé
khong ¢6 161 vdi ca trong trudong hop log10(0).

- V& trén he toa do ciha truc loga. Thang do log10 dugc
st dung cho tue y. bidu d6é tuong dpong plot
(x.log10(y) va cling s¢ khong bio 181 khi vit 1og10(0).
- Ham cho phép v& trén hé (oa d¢ loga 2 truc clia hé toa
do déu dua tren thang do log10. Diéu d6 twong duong
vdi viee plot(log10(x), log10(y)) va ciing khong bio 16i
ncu ta str dung log 1H(0).

Vi du: a)
>> x = linespace (0,7); % tao gia tri x
>> y = expfx) % tao y theo x
>> subplot {x,1,1); plot(x,y }; % vé ham chuén
>> subplot(2,1,2); semilogy( X,y ); _ % vé ham loga
1200 10°
1000 | F
10’}
800 |
600 I 10° ;
400
10’
200
%0 5 o %% 5 10

Hinh 4.17 D6 hoda trén hé truc Dé-cdc thang do logl0
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b) V& ham sau trén hé toa dd cuc theo cong thitc:

s
R = &“"-2¢cosd + | sin v
12

© % vBtrénhé togdpoye ¢

% gia tri tirh§toa:dd-cyc saniyhé H8 cée.-
= oplotyl; v el e e o L% polarcto_catasian: ¢

Hinh 4.18 D4 Aoa trén A¢ tog d6 car

RO



4.3.3 Mt phang do hoa cho s phiic

quiver (x,y)

quiver
(x,y,dx,dy)
quiver

(an9mss)

quiver
(X, ¥,y Str)
feather (2)

feather (x,y)
feather ( z, str)

compass ( z2)

compass ( X,y )

compass (z, str)

V& miii (&n cho mdi cdp cla hé toa da cho bai xij va
yij cing bién s6 va do 16n 1a dxi va dyi.

V& 1 mii t&n véi toa 346 xi yi cling bi&n s§ va do 16n
12 tdp dxij va dyij.

V& mili t&n nhu trén nhung he s6 ty 18 dugc cho bai
£ia tr 8.

Néu s khong duge khai bdo thi gid t1 mac dinh 1a 1

VE 1 mii tén vdi kidu mlu dudng duge xidc dinh
thong qua bién str

V& mii tén chi ra phin thuc va ao cla cac phéin tu
hay ma tran cua céc s8 ao 2.

Tuong ty v feather(x+y*i)
V& miii t1én véi vide sit dung kiéu dudng thing str

V& mii t&n khdi tao tir g6c chi ra phédn thuc va ao cia
cdc phén tir trong ma tran s6 ao z

Tuomg duang ham compass (x + y*i1)

V& miii ten sl dung kidu dudng va miu sic duge dinh
nghia bai str

rose (V) V& hidu dé d6i véi biu dé tron cho phép thd hién tn
suit cua déi sd trang vector v.
rose (u) Tuong ty nhung véi khoang x4c dinh v
rose ( x ) V& bidu d6 déi s8 véi x 1A vector cha cic khoang x4c
dinh.
Vi du: Ma tran z duge xac dinh nhu sau:
1+ 2-i 3-5i
% Z=|-4+3i 5-5i 1
-1-1 3-31 -1
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ofl. . [(1+v)  @2-)  (3:-5)
zs (A3 (550 0

(~ I') (3 3. (-7) ]_.

ham feather

—

ham comnass

-5

0

5

ham rose

10
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4.3.4 Lénh kiém soat

figurc ( gef)  Hién thi clra sé graphics hién hanh. Lénh figure ciing c6
thé dung d€ kich hoat clta s graphic hay tao ra moét clra
s6 d6 hoa mdi.

cif Lénh dung dé xo4 cira s6 d6 hoa hi¢n thdi. Viéc xod vin
thyc hién ké ca khi chiing ta di diing 1&nh hold on

clg Lénh xo0d wong ty nhu elf va cé thé khong t6n tai & cic
version mdi clia Matlab.

cle Lénh xod4 man hinh 1&nh

home Chuyén con trd dén vi tri 'home' 12 vi tri & trén bén trii
man hinh.

hold on Gi lai (4t ca man hinh di vé. Céc 12nh sau s& thém vao
man hinh d8 hoa chit khong xod man hinh ci di.

hold off La trang thdi mac dinh cia man hinh d6 hoa khi & trang

thai nay cic thuc thé dé hoa mai s& thay th& céc thuc thé
cu (rén man hinh. -

-hold Chuyén trang thai tir on sang off v nguyc lai

ishold Tra gia tri mot vai trang thai hold 12 on, trudong hop con
lai 1a off

subplot Lénh subplot duge sit dung @€ v& nhiéu dé thi 1én cing

mdt man hinh d6 hoa. subplot khong dung d€ v& ma chi
dung dé x4c dinh hay chia viing mau dé hoa.
subplot Chia man hinh d6 hoa lam m hang, n c§t va p la phin cira
s6 hién thoi. Cic ctra s8 con ctia man hinh dé hoa duoc
danh s6 theo ham tir trdi sang phai, ti trén xudng dudi.
subplot Dua mau dé hoa vé ch& d6 mic dinh 12 man hinh don.
biéu d6 trong duong subplot(1,1,1)

(m,n,p)

Vi du:

a) Tao ma tran v&i cac s6 nglu nhién. Poan chuong trinh duge ghi vao
file *.m bat ky
cle; efg; .

fhomie
Azrand(5) ... . - Sitgovaibmel
end

K2



b) Tao ham s& sau:
% fx) = -xsinx
% £'(x) = ~XCOSX-SinX -
X= Iinspaca {(-10, 10 1000)
. ¥11 = (-x) sin(x} ' _
y12= (x)* cos(x) - 8it (x); % dao hém
y21 = diffy )2 (1)) % 980 ham xdp x7
y22 = {y21 - y12 (1:999)).horm(y12};
subplot(2,2,1); plot (x.y11);
title (hamf{x) = -xsin (x));
subplot(2,2,2); plot (x,y12);
titls (‘dap ham’);
subplot (2,2,3); plot (x(1: 999) y21);
tite ("dao ham x4p x1"); '
subpiot(2,2,u); plot (x(1:999),y22);
title('sai s& lién quan’)

ham f(x} = -xain dao ham
10 10
0 0}
-10 -10
-10 0 . 10 -10 ) 0 10
dao ham x8p xi X 10 eaisd fidn quan
10 10
5!
of
0
-10 -5
-10 0 10 -10 0 10

Hinh 4.20 Mom -xsin(x) va cdc ham lién quan




Ham subplot ¢6 thé sl dung cho d6 hoa ba chidu va subplot c6 thé
thay déi kich thudc

Vi du:

Ham Mandelbrot va vide hidn thi bing ba phuong phip khic nhau véi
cdc gid tri dac trung phu hap.

7,=0
|+I"Z +c

NZu 7, la sai s6 thi ¢ khong phii la tap cla Mandelbrot. S6 lap lai tai
mdi diém ¢ cba mat phang phifc duge ghi vio ma trin Madelbrot cung véi
viée gial vector

cleat;

apsilon =:1e-14; L

renum—mput{'sd diém thu'c renum = ‘)r; B

imnum=input('sd diém &o imnum =

remin=-2; immin=-18§;

remax=1; immax = 1.5;

revall = fin-space { remin remax, renurn );_.

{reva!, imval] = mesh.grid(ra.vaﬁ,lmvaw),

imvalreal =i mval,
imval = imvaf'l ;
cgrid = rgval + imval;
%

for reind =1: renum % Vbng {ép cho phén
L the c&a céc 35, g

disp( [' reind = *, int2stt( reind )} ),
for imind =1 : imnum

¢ = ¢grid (reind, imind),
nume = 0,
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Zzold= 0.0 + 1* 0.0;

Z=20ld"2 + ¢,
snd; % End cla cong Iép wmle |

alf; . % x04 mau dé hoa
% thiét I3p men hinh den

86



Hinh 4.21 hdam Madelbrot hién thi 3 cdch

.“'IEI. In theo lwsi b. Theo contour c. In theo phé mdu

4.3.5 Thao tac va kiém soat man hinh dé hoa

" Axes, sciling va zooming.

Céc'truc Khi v& thudmg dudé tu dong bién déi ty 1¢ kich thude sao cho
thich hop véi viée thé hién cdc diém trén man hinh cho phép c6 khung nhin
t6t nhdt. Cac gid tri thu duge qua cac ham min va max.
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Vidu:
[ min{x), min(y), max(x),min(y), min(x), max(y), max(x}, max(y} ]

Tuy nhién trong mdt 36 rudng hop muc dich hién thi cia ngudi
sit dung khdc so vdi vidge tu dong dan x&p cda Matlab. Chinh vi viy {&nh
axis s& cho phép ta thay déi ty I¢ cla truc hay zoom trén co s& st dung
mMOousc.

a. Axis:

axis - Tra lai gid tri khodng gidi han cha 1énh in hign thoi vao
1 mang. V&1 khong gian 2D ta ¢é [xmin xmax ymin
ymax| va [xmin xmax ymin ymax zmin zmax] cho
khong gian 3D.

axis (V) - Xét ty 1& theo veetor L vdi xmin V|, Xmax = L ,, ymin
= Vv, ymax = L, vdi khdng gian 3D zmin_ U ¢ vd zmax
=V o

axis (axis) - Khod ty 1¢ git khong cho Matlab ty dong thay déi ty 18
khi thém cic thye thd mdi vao man hinh d6 hoa.

axis (str) - Dua ra cdie k&1 qua khdc nhau phu thude vao chudi str

'auto’ - Cho phép Matlab ti dong thay déi 1y 12

‘equal’ - Pua ra true 10a do ¢6 ty 12 X,y twang duong

i’ - Quay truc y v hudng dudi cho chidu duong, trén cho
chi¢u am

'y’ - X¢ét lai trye y vdi hudng ban dau (nguce vai ‘i)

"image’ - Thay d6i kich thude cia man hinh d6 hoa sao cho cdc
diém ¢d kich thude trén chidu dai va hé rong nhu nhau

‘square! - Thay d8i man hinh dd hoa dé tao ra clra s6 vuong

‘normal’ - Thay d6i man hinh dd hoa cho ra kich thuéce ban ddu

‘off* - D4u cic truc ghi kich thude, khong cho hién thi

'on’

- Hidn thi cac truc hi ddu
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b. Grid
arid on
erid off
grid

C. 200m

Zoom on

zoom off
zoom out

700Mm

Vidu:

- Bat Judi vé trén min hinh d6 hoa
- Tat ludi

- Chuyd@n trang théi cha ludi i on sang off hay nguoc lai

- Cho phép ngudi str dung phéng to dd hoa 2 chiéu bang
cdch kich phim ben trai chudt I¢n irén man hinh. Con
kich phim bén phii chudt sir dung d€ thu nhd, né ciing
cho phép lua chon vang bing “click va drag" (kéo tha).
Ty 1¢ s& thay dai dé vang lya chon phu hgp v6i man
hinh 44 hoa.

- Loai b Inh zoom
- Thay ddi cho ddy man hinh

- Chuydn trang thai gifta on va ofl

a) Vi du cho vide bidu didn dudimg tron
>>t=0:02:2pi+ 0.2,
>> x=sin (1);

>> y=cos (1),
>> plot { x,y,1,-1 ); grid on

b) Thay d8i d¢ (ao ra dudmg tron ding hinh dang
- >>axis ('square’);

>>grid on

¢) BO 18nh sau cho ra man (hinh 4.22¢)
>> axis ('normal’);

>> grid on;

>>axis([-2 2 -3 3))
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Hinh 422 D¢ hoa Zoom-on
a) Trude lic cdn chudn b) Sau khi cdn chudn square c) Sau khi trd lai trang théi normal

4.3.6 Van ban trong man hinh dé hoa

Phan nay dé cap dén cic I&nh tao text 18n man hinh d6 hoa. Tap céc
1&nh nhu title, zlabel cho phép viét cdc chit chuin. Con véi text cho phép viét
chir 1én moi noi thudc man hinh d6 hoa. Cic [2nh vidt chit déu 4p dung trén
co s& 1énh subplot

title ( txt ) Vigt miy ky tu txt nhu dong tidu dé trén dinh can

gilta man d6 hoa

50



xlabel ( txt) Viét mang ky tu txt nhu nhu nhau can giita truc x

ylabel (txt) Viét mdng ky tu txt nhu nhu nhau cin gilta tryc y

zlabel (txt ) Viét mang ky tu txt nhu nhu nhau can gida truc z

text(x, y, txt) Vigt chudi txt 1&n min d6 hoa tai vi tri x, y. Gi4 tri

toa d§ x,ycé cung ty 1& véi 1enh plot. Néu x va y 1a 2
veetor thi gid tri txt duge viél tai vi tri (xi, yi). N&u
{xt 12 vector thi cdc gid tri txt duge viét ra tai vi tri xi,
yi

text(x,y,txt,'sc") Vi&l ra chudi ky tu txt tai vi tri x, y trong hé toa dé

véi hai didm gid han 1a 0,0 va 1, 1
gtext ( txt) Viét ra chudi ky tu i1xt tai vi tri duge xdc dinh bai
diu + hay con trd duge didu khién bai chuot.

legend (St1,8t2,..)  pua ra man hinh cde chudi ky tu stl, st2... trong
hinh hop box ma vi i clia box ¢6 thé duge didu
khiéa bdi chudt

legend (11, stl, 12, Dung nhu {&nh legend(stl, st2, ...} véi 11 va 12 13

st2...) kidu cta dudng thang
legen off Loai b6 chide nang legend khoi man hinh dé hoa

Lénh chuyén ddi tir s6 sang chudi ¢6 thé duge dung trong viée in bao
£Om sprinf, num2str, int2str.

Vi du:

Chuong trinh mo ta chuyén dong hén loan bing céc bude chuyén déng
tr do.

n=input (*Nhap giatrin =),
x = egumsum{rand (n,1)-05});
y=cumsum{rand (m1)-05);

plot (x.y),
hold on;
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plot {x{1), y(1), '0' x(n), y(n), 0%
axs = ax:s,
scale = axs(.?) axs(?}

#sfabeifwc x): ylabelftruc yj; -
title ('ohuyé’n dén hén lean’);

Vi du ve chuyen dong hon loan

Hinh 4.23 Chuyén déng hén logn véi busdc koat ddng n = 200

4.3.7. Poc dir liéu tr man hinh dé hoa

Lénh ginput duge sit dung d€ 18y dit lidu t& man hinh d8 hoa. Lénh
nay s& ding dé thay th& con tré trén cita s6. Con trd s& duge dich chuyén
thong qua con chudt hay ban phim bdi ngudi sit dung. Khi 4n chuét hay
phim enter thi gi4 tri toa d6 s& dugc chuyén vio Matlab. Né&u gi tri toa do
diém khong xdc dinh thi Matlab s& gii lai cho dén khi ¢6 14n dir liéu khéc.
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*[ X, ¥ | = ginput

Poc toa do didm  tir man hinh dd hoa va rao k&t qua cho 2 vector x, .
Vi trf cua diém duge xdc dinh bai mouse hay ban phim.

*I' x,¥ ] =ginput (n)
Boc n toa d6 didm 1t man hinh dd hoa
*(x,y,t]=ginput(..)

Tra gid tri toa d6 cho x vit y; t 12 médng Ky ty tuong dng véi 1 12 phim
trai chudt, 2 la phim plu"u‘ 31a phun gitta. N&u ban phim duge st dung thi t
s€ nhan gia (r1 cho bdi md ASCH ctia phim.

*[ x,y | =ginput( ..., 's")
Boc gia tri toa d¢ v gidi han cua man dd hoa trong khoang tir O dén 1.
*Waitforbuttonpress

Dimg Matlab cho dé&n kbt tdc dong I2n chudt hay ban phim. Néu 4n
chudt thi 18nh s& (ra gid tri O nu ban phim s& (ra gid tri 1.
Vi du cho sau diy s& minh hoa cho viéc dung ginput va
waitforbutionpress trong lap trinh Matlab dé tao nén nhidu tuong tic don
gian trén man dé hoa.

Vi du:

_nﬂﬁgum--‘ A!aaa&asé’déhoamaf

% doc tog-db 1t man dt

PW (X ¥ 0y
Xg= X yp= ¥
hold; axis ([0 1 0 1]) % khoé truc

while t== 2 %né’ukhénga'npfﬁlchugt

«f%, ¥, § = ginput(1),
plot {x,y.°0' );
x¢= g ¥
yi=ivé vk
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end

line (xg, yp ),
disp ( *&n vao hinf1 vé ' );
waitforbuttonpress;

% doi cho dén khi &n véo phim
telete [ n)

Hinh 4.24 Twong tdc man hinh dé hoa bdag chuét va ban phim
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CHUONG 5

PO HOA TRONG KHONG GIAN BA CHIEU

5.1, CAC HAM TAO LAP BIEN DANG (CONTOUR)

Lenh contour trong khong gian 2D va 3D d&u duge v& bdi ham hai
bign z = f(x,y) tuong Ung vdi 2 ham contour va contour3. Hai I1&nh trén chi
¢6 the sir dung trén ludi tf gidc.

Cédc ham tao lap contour gdm cé:

contour (7))

confour (z,n)
contonr ( z,v)

confour(x,y,z)

contour( x, ¥ ,zZ,n)
contour { x,y,z,v )
contour ( .., str )

contour (... )

- V& contour vdi céc gia tri trong ma tran z. Cic
phin w0 duge dich va bidu dién trén mat phang x,
y. Néu 2 14 ma trin m x n thi ty 1§ trén cac truc
tuong \ng s€ la n, m.

- V& contour cho n cAp do. N&u n khong xic
dinh thl ham s€ lay gid tri mac dinh n = 10.

- V& contour véi cdp do duge xdc dinh bdi mot
vector v

- VC contour véi gid m thude ma trdn z. Cic
thude ty 18 duge xdc dinh 1rén 2 true tuong Ung
cho bai vector x va y.

- V& irén n cap do véi x, y 1 vector ti 1 trén cic
truc.

- V& contour ¢6 cip do xdc dinh bdi vector L va
ty 1& trén céc truc duge xac dinh boi x vay

- V& contour véi vide sit dung kidu va mau sac
cua ducmg dudc xac dinh bai bién str.

- Tinh 10dn cho viée thu d liéu vao ma (rén ¢
boi vide st dung contour va clabel ma khong v&
duong, ¢ 1a ma tran hat dong chia dir idu ve.
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contour3(x,y,z,n ) - V& dudmg contour n mice do trong khong gian
3 chiéu, khong thé hién cdc dudmg chiu xubng
mit phang x,y viéc trd gid tri vio ma trin contour
cho ba 1&nh clabe).

clabel (¢) - Cho chi s6 muc d§ caa contour ¢. Vi tri duac
xde dinh ngdu nhi¢n. Ma trin ¢ 1a ma tran contour
duge cho ra hdi 1enh contour hoac contours.

clabel (¢, v) - Tra lai gid i chi s& midc d6 duge xdc dinh
frong matran v.

clabel (c,'manual ') - Cho phép ngudi st dung dua ra chi s6 xac dinh
mite do tai didém con 1rod tac dong [en. Ngudi st
dung ¢6 thé dich chuyén con trd bang chudt hay
ban phim. Viée vdo gid tri ¢6 thé thong qua phim
chudt hay s6 trén ban phim. Tién trinh kEt thic khi
an phim enter.

Vi duy

a) Gid st ma tradn z duge mod (4 nhuw mat ctua ham 2 bi¢n. Qua gia tri
cua z ta thu duge d6 thi contour hinh 5.1 bing chudi lénh dudi day.
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tlinh 5.1 Po thi contour cho boividu a
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>> subplot (2,1, 1)
>>[X,Y] = meshgrid(-3:1/8:3);
>>z = peaks(X,Y).” sin(X)
>»vl=-4:-1;
>>v2=0:4;

>> contour (z, v1, 'k ');
>> hold on;

>> contour (z,v2 , 'k--');
>> hold off;

>> subplot (2,1, 1);

>> ¢ = contour {(Z);

>> clabel (¢ );

>> grid on

% v& dudng dac v6i z duong

% vé dudng dac soloid véi z am

% tao nhéin cho dudng contour

h) Vi vi du b ta st dyng zsmalf. Chuong trinh chi thé hién 2 muce do

nhu viy zsmall lay 2 pid tri 1 va 2.
>>y=12;
>> zsmall = z;
>> ¢ = contour (zsmall v );
>> glabel (c ) ;

>> size (c);
T |

45
40 // N
. (@R
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o (L 1) AR

\J )
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N
° 7
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Hinh 5.2 Po thi contour 2 mdc do cho boi vidu b
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5.2. LUGI - GRID

Bé v duge cde contour trude hét khi xac dinh lud cha vang, noi ta s8
v¢ dudmg contour. Vang ndy duge xac dinh boi 2 vector x va y véi chidu dai
n va m tuong ng vai cde gid i x va y teen ludi. Gia s khoang cdch cua cdc
phan 1 trén x va y 1a khong bang nhau, ludi duge tao ra boi Iénh:

>> [ v ] = meshgrid (x,y);

Trong d4, i tri toa d6 diém cha hudi duoc Tun tri vao 2 ma tran u, v.
- u chaa vector x vai m dong.

- v chita vector y vidi n ¢t

Hinh 5.3cho thay anb cua ludi {u, v

w
_a
ﬁr
¢
y
.
A

2 5p— D + b D

24% ﬁL jL b —— p———@

1. 50— D
1o H——¢ G H— —O— —O &—

1 1.5 2 25 3 35 4 4.5 5

Hinh 8.3 Ludi 4 x 5 Licong ving voi x vd y

Vige tao ludi tru hay ludi cdu ciing duge thue hién tuong tu
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L.énh tao luoi
>> fu, v]=meshgrid (x,y)

dua ra ma trin dinh dang ludi theo toa do x,y tir 2 vector tuong dng x. y.
Vector ¢6 chicu dai n chida toa dd x va vector y ¢4 chiéu dii m chia toa do
y. Ma tran u, v 1ao thanh ¢6 do Idn tuong dng m x n. Ma tran biéu dién bao
trum mién chi nhat. Cap toa do twong dng (u, vy, ) véii=1,...,mj=1, ..,
n. Gid tri z, = {(u,, v,) tuong duong vai 1énh 2 = f(u,v)

>> fuv,w]=meshgrid (x,y,z)
Tao ma tran ludi 2 chidu tir ham 3 bicn
>> [x, ¥, 2] = oylinder (r,n)

Toa do tao thinh duge xdy dung bdi matl caa hinh tru hoac nén. Ban
kinh cha hinh tru duge bidu dién b vector r(uong Gng vdi n dudng (ron tao
nén hinh. N&u n khong duoe khai bao thi ham s¢ iy gia tri mac dinh n = 20.
NE&u ca r va n déu khong duge khai bdo thi gid tri mac dinh coa ham r = 1 vi
n=20.

>> cylinder {r, u)
V& hinb tru theo cde dit licu dau vao rva u.
>> [x,y.z] = sphere(n)

Tra cdce gid tri toa do khong gian cia hinh cau vio ma trdn x, y, 2 vdi n
i s6 manh bing nhau coas hinh theo cdch thé hién hinh theo ty 1@
(n+1) x (n+1)

>> sphere(n)
In hinh ciu ra man hinh thay vao vide tra gid tei vao cdc ma tredn.

Vidu

Cin dinh nghia ludi U,V 1rén 1 don vi mat vuong vdi 5 diém trén truc
x va 4 diém trén truc y.

* Pau tien ta phii dinh nghia 2 vector x va y.

>> x = linspace (0, 1, 5 );

>>y=linspace (0, 1,4);

>>[u,v]=meshgrid (x,y)

* Tiep theo

- tinh todn giad trt ham 7 = ((x,y) trén mién ving da dinh nghia luéi.
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-7 =f(uv,)

a) G1a su can v& dudng contour cia 3 ham sau:

7, = [(x,y) = sinx . siny x, y € [0, ©)

. =f(xy)=x-x'"+y +1 x,ye€[-5,5]

7, = f(x,y) = sinx (x> + y)'"*/(x* + y)'? xy € [-10, 10]

boan chuong trinh sau tuo ludi va cde gid tn coa ham. Sau d6 véi ham
plot s& dua k& qua ra man hinh do hoa.

ham sin(x) * sin{y) ham sin(s)/s
4 - \
3r \
21
1

1 2 3 4

ham x - x"3 + y"2 + + 1

1linh 5.4 Ilinh vé cho boividu a
Phin chuong trinh ngudn cia vi du a
>>X=0:0.2:3pi;
>> Y=0:025: 5pi;
>> [X,Y]= meshgrid (x,y),
>> z, = sin (X).* sin(Y);
>> x=-5:0.25:+5;
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>y =X

>> X, Y] = meshgrid( x, y );
>> 2= X - X 3+ Y A2+ T,
>» x= -1 0.85: 10

2ZY=X :

>> X, Yi= meshgrid {x,y);

>> r= sqri(X.*2 + Y.*2) + esp;
>> 25 = Sin(r).A;

>> cif;

>> subplot (2,2,1); contour(z,);

>> subplot ( 2,2,2 ), contour ( x,y,2s);
>> title {ham sin{o)/o’);

>> subplot(2,2,3); contour3(x,y,z,);
>> title (ham x - x"3 + "2+ + 1)),
>> subplot (2,2,4); contour3 (x,y,24);
>> title (ham 3D sin(n)/r'),

b) BE [am sdng (6 hinh anh cGa ham, ¢é thé v& contour nhu 1a vé
gradients. Gia tri gradient duge tinh bdi 1énh gradient va ¢6 thé duge dua ra
man hinh bdi 1énh quiver.

>> [x,y] = meshgrid ( -pi/2 : 0.1: pi2 , -pi : 0.2 : pi );
>»>z=abs(sin(Y)*cos(X));

>> [DX, DY ]= gradient (z,0.1,0.2)

>> contour (Z J;

>> hold on,

>> quiver { DX, DY );

>> hold off;
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Hinh 5.5 Mo ta chovidu b

Hinh 5.5 cho bdi doan ma chuong trinh vict & trén.,

5.3. PO HOA BA CHIEU

Matlab sé tu dan x&p canh nhin va géc nhin véi bo 1énh plot3 va ban
chét plot3 tuong duong vai plot, chi khidc plot3 yéu ciu thém vector thit 3
hay ma tran déi s6. Kiém tra mau ctia dudmg ¢6 thé thay ddi thong qua bién
string.

5.3.1 Lénh vé do hoa 3D thong thuong

plot3(x,y,2) - V& d6 hoa thong qua diém xdc dinh bdi (xi, yi,
zi). Cic vector X, y, z phai ¢6 do dai bang nhau.
plot3( X, Y,Z) - V& d6 hoa vdi céc cOt cua ma trin X, Y, Z cdc ma

tran phai ¢é do 16n nhu nhau, déng thai chiéu dai cua
cdc ¢t trong ma tran phai bang nhau.

plot3(x,y,z,str) - V& db hoa tuong ty lénh wén véi mau va kidu
dutmg duge xdc dinh bai bién str.
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plot3 (x,, ¥.. 7, - V& dd hoy tai (x,, y,, z,) vdi mau va kidu dudng

ST, Xa, Vi Zsy xdc dinh bai str, vd twong (o sty cho x., ya, 2,0 Néu

str,,...) str, vi str. khong duge dinh nghia Matlab s€ tu chon
mau va Kicu cho dutmg.

Vidu

Chuong trinh méd phong chuyén dong hdn loan n budc trong khong
gian 3D.

n = input ( 's6 budc chuyén dong');

X = cumsum (rand (1,n }-0.5);

y = cumsum (rand( 1,n ) -0.5 );

z = cumsum (rand( 1,n ) -0.5 );

plot3 ( x.y,z );

text (x( 1), y( 1), z( 1) Tdiday),

text (x(n), y(n ), z{ n), két thuc’);

™Y
1\//‘/<]§ >Q A.
o-/// (

Hinh 5.6 M6 td chuyén dong hén loagn trong khing gian 3D
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5.3.2 Cac lénh vé hoat hinh 3D

comet 3 (x)

comet3(x,y,7)

comet3(x,V,z,p)

- Tuong ¢ nhu IEnh comet trong khong gian 2D,
Comet3 cho ra hinh dnh chuyén dong hoat hinh md
phong lal qua trinh vé

- V& md phong qui trinh vE cua ham z = f(x,y).

- Cho ra ti€n trinh v&é mo6 phdng tuong tu nhu trén
vii do kéo dai tinh theo p. Chicu dai caa p duge cho
trude nhu vector y. N&u p khong dwge xde dinh thi
ham so lay gid tri mac dinh 1a tdp cua cde gid i 0.1

Chir trong cira s6 khong gian 3D dugc the hién (uong (g nhu cac bd
1&nh trong khong gian 2D nhu title, text, xlabel, ylabel va zlabel.

5.4. MAT LUGI TRONG KHONG GIAN 3D

Matlab cho phép tao ra cac mat ludi (rén man hinh d6 hoa cda bam 7z =
f(x,y) theo tung budc sau day.

- Xay dyng luds gnd

- Tinh gid i 72 = {(u,v) vi3i U va V 1 2 ma trin diém oa 49 cua cic gia
{1 trén (rye x vi y tuong fog.

- V& mat ludi bing I¢nh dé hoa cho phép trong Matlab. Chi y rang
ludi grid khong cdn thict cho loai ludi (& gide. Trong cdce teudng hop khdc
toa do ludi phai dude cho vio Khi goi han.

5.4.1 Bé lénh tao luai

mesh (7))

mesh(z,¢)

mesh( u, v, z,¢)
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- Incde gl tn trong ma trin 2 nhu la cic do cao
trén mat lud grid hinh chit nhit. Noi cde diem dé
vdi cde dicm xung quanh tao nén mat lud (mesh)

- VG cic gia tri cba 2 1én trén mat ludi grid chir
nhat vdi mau sac caa dicm dudge xic dinh bai tap cace
bidn trong ma tradn c.

- V& ham mit ludi wen di lidu 1a cde phan nr trong
ma tran 2 Cae dicém fan cin trong Wueéi duge néi vai
nhau b cde dudmg thing. DO hoa duge vE trong
khong gian 3D vai gde chidu phoi canh, trong dé
phan (& zij [a chiéu cao trén ludi erid(Uij, Vij)).



- Pi¢m nhin duye lay (o dong dé 6 gdée nhin phdi canh rong nhat. Vi
tri diém nhin ¢S the duge thay doi thong qua ham view.

U: ma tran toa do theo x

V:ma iran toa do theo y

Z: ma trdn toa do theo 2

7ij = f(Uij. Vij)

C: ma tran mau cho méi dién.

N&u ma tran C khong xdc dinh thi C = Z dugce sit dung. Néu U va V la
hai vector ¢6 chidu dai m va n tuong dng thi 212 ma tran ¢ kich thude m x n
va mit ludi duge xdce dinh bai 3 diém (uij, Vi, Zij).

meshe (...)

meshz (...)

waterfall(...)

hidden on

hidden off
hiddcen

- Ding d¢ v& budc ludi cho cdc bé mat ludi tuong

w nhu 1¢nh mesh nhung déng thot vé thém dudng

contour & dudt b mat lud

- Diung d¢ v& mat ludi trong te nhu 1énh mesh
nhung cd thém ludi god én mat x,y

- Tuong tw nbv [&nh mesh nhumg (u6i grid chi duoc
ve theo T hudmg.

- Matlab khong vé cic dudmg khuat sau mat ludi
tao bdi 1Enh mesh

- Matlab s€ v¢& cdc duong khuit sau mat ludi

- Chuyén trang thai  hidden (r on sang off hodc
nggoe la

5.4.2 Quay ma tran d6 hoa 3D

Viée quay cac ma tran do hoa ¢d the thao tée thong qua 18nh rot90.

rot90(A)

rot90(A.k)

- Ted lal gad (1 cua ma trdn anh A qua phép quay
90" theo chidu kim dong hd, 1Enh thuong dugce sir
dung v 1&nh mesh

- Tra jai gia i ma wAn A quay theo chiéu kim
dong ho 1 gac k * 90
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Dudi day la mét s6 vi du minh hoa cho céc 1&nh d6 hoa néi trén.

a) Trong Matlab ¢4 san mdt s§ ma (rin anh chi ¢d tén Matlabmatrix.

Vi ly do ma tran qué to ta chi quan sdt (rén e s nhimg gi tao thanh t nd.

>> clif:

>> subplot(2,2,1); mesh( Matlabmatrix ),

>> title{'gcs nhin chudn’);

=> subplot(2,2,2); mesh{Matlabmatrix);

>> view([1 -4 2]);axis([0 200 0 20 0 3));
>> title(viewed tir diém [1 4 2]);

>> subplol(2,2,3);, mesh (Matlabmatrix);

>> view({-1 -2 -7));

>> title('nhin dudi tén 1 diém nhin [-1 -2 -7});
>> subplot(2,2,4); spy {Matlabmatrix);

>> title(‘'cau tric cda ma trén anh Matlabmatrix’);

Vi 1énh spy( ) cho phép md ta mot cach rd rang nhit vé ma tran diém

anh.

h) Ding Matlab dé mo ta cdc mat hinh hoc sau:

7, = {(x,y) =sinx.siny xye {0 x|

=fxy)=+x=x'+y +1x,ye[-3, 3]

7, =1{x,y) = .s;in[\/x2 +y’ )’\/(XZ +y?x,ye|-R.8]

Viée dinh nghia x, y Va 2,, 75, 2, dugc mo ta vdi cde khoang xdce dinh
nhu sau: -
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>>x=0:02:3pi
>>y=0:025: 5i;
>> [X,Y] = meshgrid(x,y);

>> 7z, = sin(X} . *sin{Y),



>> subplot(2,2,1); mesh(z,);
>> title('ham sinx . siny’);

Ham sinx . siny
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Hinh 5.7 Mo ta ham sin x * sin y

>>x=03:025:3

S:» y= x : ;

>> [X.Y] ?_:rﬁeshgrid .Y

> 2,5 XAXA3H YA2+ 1,
> subplot (2, 2,2 ), mesh (z2);
>> title (' Ham x - x> + P + 1.9);

107



Hamx -x3+y2+ 1

Hinh 5.8 Mo tda ham z=X - X3 +y./2 +1
>> subplot (2,2, 3);
>> waterfall (z2 );

Hi¢u mg waterfall cho phép hién thi cde dudmg mo ta chidu cao cua
cta ting dinh wén ludi.

Hinh 5.9 M td hiéu iig waterfall
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- >>x=-8:05:8; as i : i
>XY=X _
>> [X,Y] = meshgrid ( x, y );

P> rEsqrt (X A2+ 2 );
>>z3=sin(r)/r; :

>> subplot ( 2, 2, 4 ), meslice (23 );
>> title { ' D6 hoa ham sin(x)/x ' );

Ham sin{x)/x

IMinh 5.10 Pé thi lui cua ham sin( x ) [ x

¢) Xay dung cdc ma trin LU va QR thong qua 2 ham fu va gr tir ma
tran A. Ma chuong trinh sau ddy s¢ cho két ra qué thu duge 1én man hinh d6
hoa nhu trén hinh 5.11.

I~ exist ('A’)

disp ( ‘Ma tran A da ton tai');
end
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disp( ' Press any key to continue '),

pause;
elf;
subplot (2,2, 1 );

mesh (L ) title (‘Matran L');

subplot (2,2,2)
mesh (U), title ( ‘Ma trén U');
subplot(2,2,3);
mesh ( Q ), title( 'Ma trén Q' );
subplot (2,2,4);
mesh (R), title ( 'Ma tran R');

Ma tran L
1
0
-1
10 » 10
5
00
Ma tran Q
1
0
10
5 : 10
0 0

Ma tran U
50
Q
%
5 5 10
¢ 0
Ma tran R
50
0
%
5 . 10
0 ¢

Hinh 5.11 Mé ta cic ma tréan LU va QR

Khi tao ra cdc bé mat ludi ¢6 do bong hay dnh sdng tuong tac 1&n hé
mat thi cdc ham hay do 1&ch duge si dung sé khdc vd mang thém théng tin

vé cédc dang d licu do.
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Ca thém thong tin v¢& cic loai, dang dnh sdng hay cdc giai thuat tao
hang b& mat, ban doc ¢6 thé tim hidu trong gido trinh do hoa hodc gido trinh
CAD.

5.5. PO HOA BE MAT

surf (X, Y, Z,C) - Tao mat ba chidu 1&n mian hinh déd hoa xdc
dinh bdri cde toa do xi), yij, 21j. N&u x va y 1a
cde vector ¢ do dn m, n thi 2 la ma tran
fwong tmg m x n vii b¢ mat duge dinh nghia
bl xi, yj va zij.
- N&u X, Y khong duge dinh nghia Matlab
& st dung luGi gnd hinh chr nhat dén gid tri
cta ludi duge xdc dinh bdi gid tri cde phan ti
trong ma trn C.

- N¢&u C khong duge xidc dinh thi gia
mac dinh caa C=7.

surfe ( XY, Z,C) - Him thue hién cic chie nang tuong tu
nhu surf(...) trtr chide nang v& cic dudmg
contour cta mat I2n mat phang dudi hé mat
L.

surfl (X ,Y ,Z,Is) - Tuong 1y nhy ham surf (...} nhung can ¢6
thém dnh sdng theo hudng Is = | v,h | hoac Is
=[x, ¥, 7 ]. rong dé cdc bicn sd tuomg tu nhu
aIenh view.

surfe ( X, Y,Z,1s, 1) - Ham thuc hidn cac chirc nang nhu teén,
tuy nhién ngudi sir dung ¢d thé cho them cdc
thong tin lién yuan nhu dnh sdng xung quanh,
dd phin xa khuycceh tdn, phan xa dai va do
phan chidu.

- r={ ambicnt, diffuse, specular, spread |

surfnorm ( X, Y, 7)) - Ham (a0 b& mat ludi wi cde chi sé chiace
ning khic & mdc dd binh thuimg hay mac
dinh.

- | Nx, Ny, Nz |
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surfmorm ( X, Y, 7))

difuse(Nx,Ny,Nz,(ls)

specular{(Nx,Ny,Nz,IsN)

pceolor ( 2)

pcolor( X,Y,Z)

file (x,¥,¢)
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- Bua gid i don vi vdo bé mat tao cac ma
tran X,Y,Z nhung khong vé ham 1&n man d6
hoa nxij, nyij, nzij 1a vector don vi xdc dinh
bat xij, yij, 21). Gid tri don vi ¢é do dai 1.

- Tra lai do phan xa cua mat khuyéch tdn
cing véi cdc thanh phan don vi cho bdi: Nx,
Ny, Nz st dung Juat Lambert, Is 1a vi tri coa
nguon sdng xdc dinh bai vecotr 3 thanh phan.

- Tra lai d0 phan xa b& mit cho cdc thanh
phan don vi Nx, Ny, Nz sir dung ngudn sing
Is va g6e nhin v.

- V& mOt mang miu nham tao véi mdi 6 la
1 mau x4c dinh badi cde phan (0 trong ma tran
7.

- Giong 1&nh surf(Z,Y.7) v&i goc nhin
view(2).

- V&1 da gidc vai cdc gde xde dinh boi toa
do trong vector ¢ vdi ¢ 1a vector ¢6 cing chidu
dai v@i x vd y. Néu x va y la ma trén thi da
gide duge vE bdi mbi cot.

Sau day 1a mot vai vi du minh hoa.

a) V& hinh phuong trinh sinr/r vai do thi dudng muc ¢ dudi.
>>x=-8:05:8,y=x

>> [X'Y]=meshgrid (X, y ),

>> R=sqrt ( X.22+Y.A2 ) + eps;

>>7Z=sin{R)./R; -
>> surfe (XY, Z );
>> title ( ‘Ham sin th' );



Ham sin(x)/x tren view( [1 0 0]

Hinh 5.12 Mo (a mat luoi sin (r )/ r. Vai dai mau C phu thuge vao Z

b) Vai gid tri X,Y,Z xdc dinh nhu & phiin a) véi I¢nh
>> surfnorm( X,Y,Z )

>>grid on

[ X Y ]= meshgrid ( -3:1/8:3 );

Z = peaks( X,Y ).*sin ( X );

[ Nx Ny Nt ] = sutfnorm ( Z ),

S=[-3-32] % vi tri nguén séng
k;=[0,1,0,0] : % mufc d6 phan xa
k,=[0,0,1,1] % mure do anh sang xung quanh
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Hinh 5.14 Madt lieii vii cde do phan xa cho boi nguon sang S

sutfl (X, Y, Z, S ); shading interp;
sufl (XY, Z, S, k;); shading interp;
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Hinh 5.15 Mat luoi 3 chiéu véi cde mo hinh dnh sdng khdc nhau.
surfl ( X,Y, 7, S, k.); shading interp;
D = diffuse ( Nx, Ny, Nz, S );
surf (X, Y, Z, D), shading interp;
colormap ( gray ).

5.6. PIEM NHIN VA PHEP PHOI CANH

Vi¢e quan sat do hoa s¢ dé dang va gdn vai thue (¢ hon néu duge nhin
tir cde gée khdc nhau. Lenh view ding dé thay déi géc nhin trén man hinh
dd hoa. NG cho phép khi nang xde dinh dong thoi ca diém nhin 1in gdc,
phuong do nhin va do cao. Phép chidu phdi canh con ¢4 thé thay déi thong
qua I¢nh viewix.

View
>> view (v, h)
- Xét g6e nhin cho man dd hoa. Thanh v [a gée phuong vi vai chiéu

duong trén mat phiang x, y dugce tinh theo chiéu kim dong hd. Chidu cao trén
mat phang duge xdc dinh vai thang do h.

>>|v h| =view
- Trd lai gée rén mat phang X,y vio v va chidu cao trén mat phang vio h.
>>View (1)

- it diém nhin vao vi i xdcdink bir=| x,y, 7 |
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>>view (n)
- X¢&t g6e nhin phu thude theo gid tri cua n.
n = 2. Gée nhin chuén hai chiéu. Hay top-down nhin tir trén xudng.

n = 3. Géc¢ nhin chudn 3D cho bdi ma trin 4 x 4 dé chuyén déi dir licu
khi vé cic thuc thé do hoa.

>>View (T)

- Str dung g6e nhin xdc dinh béi ma tran 4 x 4T Khi vé d6 hoa.
Viewtx (v.h,s.r)

- Tra lai gid tri ma trdn 4 x 4 xdc dinh di¢m nhin vd hudng nhin.

Vidu

M6 hinh mat sin (x)/r v&i gdée nhin tir canh sang
>>z=s8in{x)/n,

>> surf(z );

>> title (' Ham sin(x)/x tren tren view [1 0 0]);

>>grid on '
>>view([100]);

Ham sin(x)/x tren view( [1 0 0]

0.8

0.6

0.4

0.2

Hinh 5.16 Mdi sin(x)/r vii diém nhin tic canh sang
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b) Vi 1enh view cho phép nhin 3 chidu v hinh anh 2 chiéu

Vi du hinh qua béng vé gde nhin

>>view ([1 1 1))

Hinh qua béng phang vdéi gdée nhin trong khong gian 3D.

Lénh surf v mesh ¢6 (hé duge st dung dé vE cac ham trong ca hé luéi
grid khong déu.
Vidu

Khi nghién ctiu nhing s6 Mach trong linh vie hing khong, viée tinh
todn va tao ra ludi grid don gidn chi bang miy dong 1éph text va hinh vé s6
duge tao bdi Matlab. Ludi grid s& duge ¢t vao hal ma trén X,, Y, boi ma
tran Mach chita cde gia tnn S, Mach.

>> surf ( X, Y., Mach );

>> view (2 );

>> axis ({-0.5 1.5 -1 1]);

>> shading interp;

Bé nhin 1hay grid ta sir dung énh mesh véi cdc ma tran ¢8 dinh. Tuy
nhién mudn hién thi dugce ludi, can im dugce dit lidu ctia ma tran X1 va Y 1.

>> mesh({ X,, Y., ones (size (X)) );

>> view (2 );

>> axis ([-0.5 1.6 -1 1]),

5.7. SLICE TRONG KHONG GIAN 3D

B¢ nghién citu nhimg d6 hoa 3 bién Matlab dung [&nh slice. Lenh nay
dé v& cat lat trong khong gian 3D vdi mau tai mbi dicm tén bé mat Wuéi
tuemg g vai cdc gid te cha hdm tai diém da.

>> shice (V. xs, ys, ZX, 0x )

V& phin 13p cua hadm ba bién xdc dinh bdi ma tran V. Ma tran V 13 tap
ctia nx [ap ludi tinh wén ba ma trin tao bai 1énh meshgrid cing ba tham bién
vector xs, ys va zs s¢ xde dinh nhing 1at vé.



Vi du
Cho ham F(x,y,z) = X* + Y* + 77 trong mot hinh khai ¢6 gid tri
[-1 Tx[-1 1 ]x[-1 1]

bau tién dinh nghia ludi grid tron; khong gian 3D thong qua ham
meshgrid vi tinh cdc gid tri cia him F(x,y,/ ' thong qua cic diém trén ludi
erid dé.

>>[X, Y. Z]=meshgrid (-1:.1:1,-1:.1:1,-1:0.1:1);

>> V= XA2+ Y A2+ 2472

SO trén duge tinh tai 217 diém va ta phai chon nhitng manh nio song

song vdi truc toa do can va. Vector [1 3 2] cho biét nhimg manh 1, 3 va 2, 1
s¢ duge vé ra..

bicéu do duge thue hién qua Iénh :

>>slice(V /[ i 1], [1 11, [111]21)

P

)

=
2

T

Iinh 5.17 Cdc manh duoc xdc dinh boi mat phang X =11,
Y =11, Z = 11 ciang vii cdc mdu lwong ting
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5.8 MAU SAC VA KIEM SOAT CAC HE MAU

Trong linh vuc dé hoa, vice kiém sodt dnh séng vii mau sic 1a nhimg
chite nang khong the thi¢u duge d& cho ra nhimg hinh anh that sac nét.
Trong Matlab, ngudi su dung duge cung cdp mot sd ham dé kiém sodt mau
sac, anh sing, do bong v.v... cta nhimg hinh anh duge tao ra.

Vi du:

Lénh shading cho phép dat ciu hinh cua viée in ra b& mat Tudi. BE mat
¢6 the duge v ra ¢4 hoac khong ¢ ludi cong vai thang mau ndi suy.
5.8.1 Cac thugc tinh bé mat

Kicu shading, type : Dang dé v& bé mat cimg mot si thude tinh sau

- Faceted dung dé v& ludi trén bé mat va day 1a ki¢u mac dinh cua hé

thong

- Interp s dung nhimg mau ndi suy (rén b& mat

- Plat tat ca cde bé mat duge vé vai cang mot mau tir cde dinh cta bé
mit.
Vidu

Ham sin (R) /R vdi hicu dng bong shading nterp

Ham sin(x)/x tren shading interp

Hinh 5.18 Phan bd mau trén bé mat luoi vai hiéu ing bong
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x=-10:0.5:10;

y=x

X,Y] = meshgrid { x, y )

r=sqrt ( X22+Y A2 )

z3=sin(r)./r;

graymon,

surf(z3 ),

shading interp;

title (' H m sin(x)/x tren shading interp');
grid on

5.8.2 Gidi thiéu cic hé mau trong man hinh do hoa

Mo hinh mau i ky thuat bicu dién mdu sic cia mot thé mau trén mot
h¢ toa do mau ba chidu bao gém tap cic mau thanh phin ¢ thé trong thay
duye trong hé thdng toa dd mau thude mdt gamy mau dac trimg,

Vi du ohu mo hinh mau RGB (Red, Green, Blue): Ta mot don vi tap
cde mau thanh phin sap x&p theo hinh lap phuang cla he truc toa do Dé cic
dung bicu dién maot mau bit ky.

Muc dich cda md hinh mau 1 cho phép hicu dién v chuyén dai theo
quy ude mot s6 loal miu tr gam miu nay sang cac gam mau khic.

Mau can ban trong loai gam mau cho cic man hinh CRT (Cathode ray
(ube) duge xde dinh bdi cde mau goc RGR. Ta ¢d the nhin thdy trong mang
mau ndy moi gam mau [d tdp hap nhd hon cta (3t ca cde mau ¢d thé nhin
thay duge, vi viy mot mo hinh mau khong the st dung d¢ dinh 15 (81 ca
nhimg g1 ¢ the nhin thay.

Ba md hinh miu dinh hudng phan cing la:

- RGB duge st dung vii cie man hinh CRT.

—-  YIQ duoe st dung trong he thong ti vi mau bang tan rong

—  CMY (xanh tim, dé i, vang) st dung cho mot s@ thiét bi in
mau.

Khong mot mo hinh miu ndo trong cdc mod hinh mau k& teén ¢6 the st
dung trong thuc t&, bai vi ching khong ¢é méi quan hd true tiép véi cac y
nidm mau cta trge gide cua con ngudi biao gom:
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— Hue - sac mau.
—  Sturation - dd hao hod.
- Lighness - do sdang.

Bt vay mSi mo hinh miu khde shau duge phat tién chi sir dung cho
mdt tiéu chi nhat dinh.

Dudi day ta hdy cling tim hi¢u ha md hish mau HSV, HLS va HVC,
trong d6 mdi mo hinh mau cho ta mdt phuong 1ién phuc vu cho mdt muc
dich t€p can khdc nhau khi the hién miu sic. Sy ton (ai cha cde md hinh
mau néu trén cing ddng 1 din dén nhu ciu vé sy bich doi (r mdt mo hinh
méu sang mo hinh RGB dya theo sy bich doi trong khoang khong gian mau
(X,Y.7) do Uy ban Qudc (& v¢ chicu sing CIE (Commission Internationale
de I’ éclairage) quy dinh. Quy tac bicn doi ndy rat quan trong béi vi CIE 13
mdt ticu chuin duge ap dung rong khap the gidi déi véi (a1 ca cde mo hinh
mau.

5.8.3 Mo hinh mau RGB ( Red - Green - Biue )

Mau do, xanh 14 cay, xanh da troi (RGB) duge st dung rong rit tén
man F.nh CRT vi céde loai man hinh do hoa Raster mau dua vao he tod do
B¢ cdc. Nhiang mau trén mo Kinh RGB duoe xay dung rén cg sd thém vao
nhimg miu goc, dicu dé o nén sy déng gdp ricng cta timg mau goe dé
mang lai k&t qua.

Tap hap mdu hianh phin sip x&p theo khoi 1ap phuong don vi duge chi
ra trong hinh 5.19. Buimg chéo chinb cia khdi Jap phuang vai sy can bang
vé 6 lugng ting mau gdc tuang dng, di tr mae do den 130, 0,0 ) cho dén
trang (1,1, 1),

Blue=(0,0,1) cvan= (0,1,1)

magenta(1,0,1 <1 —  white= (1,1,1)

black=(0,0,0) T 7 Green=(0,1,0)
__
Red =(1.00)  yellow=(1,1,0)

Hinh 5.49 M hinh khong gian mau RGB
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Gam mau duge thé hién trong h¢ mau RGB duge x4c dinh bang nhifng
dac tinh cba hién tugng phit quang cta cdce chat phot pho trong man hinh
CRT. Hai man CRT vt 2 loai chat phot pho khdc nhau s&€ cho ra cde gam
mau khdc nhau. Sy bién déi mau duge dinh rd trong gam mau cia mot CRT
so v4i gam miu cta mot CRT khde. Chdng ta ¢6 (hé thay d6i gam mau cla
mot CRT nady sang mot CRT khdc thong qua cdc ma tran chuyén déi Mi va
M2 it khong gian mau RGB cua timg man hinh téi khong gian mau (X,Y,Z).
Cong thuc hidn doi ¢

X Xr Xg Xh R
Y = Yr Yg Yh G
7 7r /g 7h B

Va Xr, Xg, Xb la cde trong s6 titomg dng v cdc mau trong hé RGR
caa man hinh, tuomg ar véi X, Y. 7. Viée xde dinh M 1d hé 56 chon mau
thong qua ma ran 3x3 cuda cde rong 86 trén. Chiing ta vidt lai cong thitc nhu
sau:

X | R
Y = M G
7. B

Vi M1 va M2 1a nhitng ma tean he 56, sy bién doi qua lai gita gam
mau cda hat man hinh theo CIE duge md ta bang M, * M,. Diéu d6 ¢é
nghia vide bicn doi d6 thong qua RGB cia man hinh mot (di RGB clia mian
hinh hai. N&u mau Ci t gam mdu caa man hinh mét nhung né khong 1a
gam mau cua man hinh har, miw tvong dng C2 = M2 M1.Ci s & bén ngoal
khai 1ap phuong dun vi va vi viy s khong the hién thi duoc. Viée chuyén
déi tuy don gidn nhung khong phii 1a gidi phap thoa min cho moi gia tri.
Vin dé niy cd th gidi quydt bang cdch thay the cic gid tri coa R, G hoic B
khi cde gid (i nay nho hon 0 bang 0 vi 1én hon 1 bing 1.

Cdc do sac mau cho méi mo hinh phdt pho GRB ludn ¢§ sdn nhu 1a
cdc thong s@ ky thuat cua cong nghe CRT. Néd khong, cic thigt bi so mau
cang ¢6 the duge s dung d¢ do trye GEp cde gid tri toa dO mau, hay mot
thict bi do quang pho ciing ¢6 thé duge st dung dé do P(A) va sau d6 ching

¢6 thé duoc biEn déi thanh toa dd mau hing cdc phuong (rinh (5-1), (5-2) va
(5-3).
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100

kK = (5-1)
[Py (%) yad
x:_.l,_$y:—,y‘,_‘z:~_.l_,_ (§-2)
(X+Y+2Z) (X+Y+2) (X+Y+2Z)
X=Xy voyz=12X"Yy (5-3)
v ¥

Bicu thi cic toa dd thong qua (Xr, Yr) cho mau do, (X, Yye) cho mau
xanh va (Xb.Yb) cho mau xanh da tron v xdc dinh C, nhu sau :

Cr=Xr+Yr+7r
Ta ¢4 thé tinh cho mdu dd gde theo:
Xr =Xi/(Xr+Yr+71) = Xr/Cr, Xr=xt*Cr
Yr = Yr/(Xr+Yr+75) =Yt/Cr, Yr = yr*Cr
Zr=(1-xr-yr)=7c/(Xv+¥Yr+7x) =7/C, , 7y = 2+*Cr

Vai céch xdce dinh tuong ty cho Cg viy Cb phuong trinh ¢6 the dudce vidt nhu
sau @

X xrCr xg(Cg xbChb R
Yl = yr(r veCg ybCb Gl (5-4)
7. (I-xr - yr)Cr (1-xg-vg) Cg (1-xb - yb)Cb B

Cic an 56 Cr, Cg v Cb ¢ thé duge tim bang mdt trong hai cdch. Cdch
thit nhat, nhing (hé sdng Yr, Yg vi Yb clia mdu dd mdu xanh da trivi sang
nhat c6 thé duae do vai mot quang k& ¢hat lugng cao. Nhimg thude do (hé
sang niy ¢ thé duge k&t hap vdi cic dai hugng yr, yb vie yp di bidt dé 1inh
cde gid e

Cr =Yr/ye,Cg =Ye/lye , Ch =Yh/yn

Nhimg gid tri nay sau do duge thay the vao phuong trinh (5-4) va ma
trin chuyén d6i M duoe didn ta rong quan he cva cic dai luomg 33 bidt (xr,
yr), (Xg, ye), (Xb, yb), Yr, Y, Yh.

Ta clng ¢6 the loai nhimg bicn khong bict 1 phumg trinh (5-4) néu
hict duge hodc do duge cde gid i Xw, Yw vi Zw ciia mau trang duge tao ra
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khi R=G=B=1. Troug trutmg hop nay phuong trinh (5-4) ¢6 (hé duwee vidt lai
nhu sau:

Xw X, X, Xy, R
Yw = v, A\ Y. C,
7w (I-x; - y,) (1-x, -v,) (I-x, - ¥,) “n

Lot giar cho Cr.Ce Ch la cdc gid tr cin tim vdi nhimg gia i d3 bidt
duge thay vio phuong trinh (5-4). Mat khidc cde gid tri clia miu tring x4c
dinh boi xw yw.ze. trong dé Yw s&duge (im v v phuong teinh trén:

Xw=xwYW/yw. Zw=7wYwW/yu.

5.8.4 Mo hinh mau CMY (Cyan, Magenta, Yellow - xanh tim, do
tuoi, vang)

Ra mau CMY 1 cdc mau ba tueng (mg cho cde mau do, xanh 14 cay,
xanh da 1rdi v chiing duge st dung nbu nhitng bo loc d¢ loai trir ¢céic mau
niy trdnh sing rang. Vi vdy MCY con duge goi 1a cde mau bu Joai trir cia
cde mau poc RGB.

Tap hop mau thanh phin bicu didn tong e 1oa do BE-cde cho mo
binh miu CMY cing giong nhu cho mo hinh miao RGB ngoai trr mau irang
(doh sdng wring ) duge thay (hd mau den (khong ¢6 dnh sdng) § tai ngudn
sang. Cac miu thutrg duce tao thinh bang cich loai bd hoac duge b tir dnh
sdog trang hon I duge thém vio nhitng mau t6i.

Nhimg kidn thic vé CMY la quan trong, khi xem xE& cée thict by in
mau rén giay. Chang han nhu in finh dién hay mdy in phun. Khi b& mat giay
duace bao pha bdi ldp muce mau xanh tim, ¢ khong ¢6 tia mau do phan chicu
1 bé miat d6. Miu xanh tfim dd loal bd phan mau d6 phan xa khi ¢6 tia sing
trang. ma bin chat 13 tong cha 3 miu do, mau xanh 14 cay, xanh da (rii.

Vi the ta ¢6 the coi miw xanh (im (cyan) 12 miu triang (el di mau do va
dé cang [a miu xanh da tran cong mau xanh la cdy. Tuong tu nhu vay ta ¢6
mau do (ol (magenta) hap (hu mau xanh 14 cdy  (green) vi the nd tuong
duang véi mau do cong mdu xanh da &, VA cudi climg mau vang (yelow)
hap thu nidiu xanh da troi, 06 sS hang maw do cong v mau xanh 13 cay.

Khi bé mat cta thue the duge bao philt bdi xanh tim va viing, chiing G
hap thy hét cae phan mau do va xanh duong coa be mat. Khi do chi 10n tai
duy nhat miu xanh 4 cay bi phan xa (i sy chidu sing clia dnb sdng trang.
Trong (rucmg hop khi bé mat duge hao phit bt ci 3 man xanh tim, vang vi
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do thdm, hi¢n tuong hip thy xay ra rén ca 3 mau do, xanh 14 cay va xanh da
tron, do d6 la mau den s€ [d mau cha b& mit. Nhimg mai lign hé nay ¢ thé
duge midu ta bt phuong trinh sau:

C 1 R
M =]1] - [G
Y 1 B

Vée 1o don vi ¢ot RGR midu ta cho mau trang vdA CMY miéu td cho
mau den .

Su bién doi tr RGB thinh CMY la:

R 1 C
Gl =1 -M
B 1 Y

Cong thice bidn déi don gian nay ¢6 the duge xi dung cho vice bién
doi tdm mau tao thanh tir 18 hgp cua 3 mau dd, xanh 14 cdy, xanh da rii
thiinh tdm maw 16 hop cda mau xanh tin, 4 thim va miu vang. Su bidh déi
nay duoc tng dung rat hicu qua trong ¢ong nghé in phun va in Xcrox.

|

Ilinh 8§20 Cdc manu bi (cyan, magenta, yellow) va su pha tron giita ching



Mé hinh CMYK

M6t mo hinh miau khac, CMYK 12 md hinh st dung thém mau den
(viél tat 12 K) nhu mau thit tu, dugce sir dung trong qué trinh in bdn mau trén
mot s& thidt bl in an.

Vi cdc chi sd k§ thuat CMY quy dinh, mau den duge sir dung dé thay
thd cho cde vi tif ¢4 thanh phan ngang bang theo CMY. M3i quan he <au
duge vict theo cdng thife:

K =min(C,M, Y);

C=C-K;
M:M-K;
Y=Y-K.

5.8.5 Mo hinh mau YIQ

Mao hinh mau YIQ 1a md hinh mau duge dug dung trong truyén hinh
mau bang (an rong tai My, va do dé né ¢ méi quan h¢ chat ch véi man
hinh dé hoa mau raster. YIQ L sur thay doi cla RGB cho kha nang truyén
phédt va tinh twong thich véi ti vi den trang the hé trude. Tin hicu truyén s
dung trong h¢ thong NTSC ( National Television System Committee).

Thanh phin Y ca YIQ khong phai 1d mau vang nhung [ thé sdng va
duge xdc dinh gidng nhu miau goc 'Y coa CIE. Chi thanh phan Y cia mdt tin
hiéu (i vi miu duoc the hién (rén nhimg ti vi den tring. Mu duge mi hoa
trong hai thanh phin con lai 1a I vd Q. M6 hinh YIQ st dung hé toa do
Pécic ba chiéu vai tap cic thinh phan nhin thdy duge bidu dién nhu mot
khoi da di¢n 16i rong khai [ap phuang RGB.

Su bién déi RGR thanh YIQ duoe xéc dinh theo cong thic sau:

Y 0,299 0.587 0,114 R
I =105 -0.275 -0,321 G
Q 0.212 -0.532 0,311 B

Nhitng dai lugng trong hang diau tién phan dnh mitc quan trong cha
mau xanh [ ciy va mau do cliing nhu mic khong quan trong cia mau sdng
xanh da trdi. Nghich ddo cha ma tran bién déi RGB thanh Y1Q dugc sl
dung cho su bién dai YIQ thanh RGB.
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Phuong trinh trén duge viét vdi gid thiét chi s6 mau RGB dua trén co
s& tieu chudn Phosphor RGB NTSC vdi cic gid tri (toa do) theo CIE 1

Red Green Blue
x 0.67 0.21 0.14
y 033 0.71 0.08

Vi cho nhimg diém trang phét sang C la: xw =0.31, yw = 0.316 v
Yw = 100.0.

Cic chi dinh cy thé trong m6 hinh mau YIQ, tao tidn dé cho viéc phat
tri€n rong rai sy truyén phdt vo tuyén bang tin rOng.

Hai mau khic nhau duoc hién thi cling nhau trén man hinh mau s&
khac nhau, nhung khi dugc bi€n d6i thinh YIQ va duge hién thi trén man
hinh den trang ching lai ¢6 thé giéng nhau. VaAn dé nay c6 thé duge tranh
bdi viée dinh r6 hai mau véi hai gid 1 Y khdc nhau trong khong gian coa
md hinh mau YIQ .

M6 hinh mau Y1Q khai thic hai thudc tinh hitu ich cta hé théng hién
thi.

Thit nhat he thdng nay thay déi trong thé s{mg nhay hon la su thay déi
trong mau sic hodc sy bio hoa. Khd nang cta mat cop ngudi phan bigt
khong gian da mau y&u hon 13 don mau. Diéu ndy dua ra ia thi&l rang nhidu
bit (don vi do thang tin) cta dai t4n cd thé dugc st dung tugng trung, cho Y
hon 13 duge sir dung A€ tuong trung cho [ va Q vi nd cung c&p do phan giai
cao hon trong Y.

Thir hai, cdc déi tugng bao phl phén rat nhd ctia ving cam gidc mau
han ché clla mat con ngudi, diéu nay cé th duge chi rd khé nang tuong
xting véi mau mdt chidu hon la mau hai chidu. Giad thiét ndy cho 1, Q hoac
¢4 hai 12 ching cé thé c6 mot dai tdn thap hon Y.

Hé thdng ma NTSC clia md hinh mau YIQ trong tin hiéu truyén bang
tan rong st dung céc thudc tinh dé dat gid tri 1dn nhat v& s6 lugng cua thong

tin dugc chuyén dao trong su k&t hgp dai tan: 4MHz duge 4n dinh cho Y,
1.5 cho 1 ,va 0.6 cho Q.

5.8.6 Mo hinh mau HSV ( Hue, Saturation, Value )
C4ic md hinh mau RGB, CMY, YIQ dugc dinh hudng cho phan cing
trdi nguge vdi mo hinh mau HSVceda Smith [SMIT78] hay con duge goi la

mo hinh HSB vdi B 12 Brightness (d9 sdng), dinh hudng cho ngudi su dung
trén cd sO trye gidc vé tong mau, sac miu va sac thdi my thuat.
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Hé théng toa dd c6 dang hinh tru va tdp miu thanh phan ctia khong
gian bén trong mo hinh mau duge xac dinh 1a hinh chép sdu canh nhu trong
hinh 5.21. Ddy hinh chdp sdu canh khi V=1 chia dung moi quan hé gilta céc
mau séng. Nhimg mau trén mat phang ddy chép véi V=1 déu khong nhan
mau sang .

Mau sac (hue) hoac H duge do bdi gée quanh truc ding véi miu do la
0° mau xanh 14 cay la 120°, mau xanh da (rdi 13 240°. Cic mau b8 xung
trong hinh chép HSV @ 180° d6i dién véi mau co ban. Gid tri cia S 1a mot
diy s6 truyén tir gid tri O d&€n 1 trén dudng trung tAm (truc V). Su bdo hoa
duoc do trong ddi cho gam mau tuong tng véi md hinh mau nay, va 1a mdt

tap hgp nhd trong toan bd biéu d8 mau CIE do d6 sy bio hod 100% trong
mo hinh {t hon 100% su kich thich tinh xéc.

Trong hinh nén sdu canh, dudng cao V véi didm & dinh 12 mau den va
cé gi tri toa dd mau V = 0, tai didm nay gia tri cta H va S 1a khéng lién
quan v§i nhau. Diém ¢é S =0 vd V=1 13 diém mau trang, nhiing gid tri trung
gian clla V d6i vdi S = 0 (trén dudmg thing qua tam) 13 cdc mau xdm. Khi S
= 0 gid tri cha H phu thude duge goi bai cic quy ude khong xac dinh, ngugce
lai khi S khdc 0 gid tri cua H s€ 1a phu thude.

v

Green 120° N\ yellow

cyan

Red 0°

0.0
black

Hinh §.21 M6 hinh mdu IS
Vi du nhu d6i véi mau d6 thuin xdc dinh tai H=0, V=1, 8§ =1,

Nhu vy mot mau ndo d6 V = 1, S =1 12 gi6ng nhu mau thuin khiet
trong my thuat duge st dung nhu dlém khoi ddu trong cdc mau pha trén.
Thém mau tring phl hop d€ gidm S (khong c6 sy thay d6i V). Sy chuyén
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mau duge tao ra boi vide giit S =1 va giam V. Sic thai duge tao ra bdi viec
gilt ca hai S vad V ¢@ dinh. Di nhién sy thay ddi H tuong dng s& fua chon
dugc mot chat mau can thiét. Bdi vay H, S va V phi hop véi khdi niém mau
cua hor hoa va rat chinh xéc.

green yellow

cyan

blue magenta
[linh 5.22 Hinh chiéu bang mo hinh mdu ISV

bidm cao nhat cba hinh nén sdu canh HSV phil hgp véi hinh chidu
dugc nhin doc hinh chéo chinh cba khoi lap phuong mau RGB. T mau
trang hudng dén miu den duge chi ra trong hinh 5.22.

Khai lap phuong RGB ¢6 cdc khdi 1ap phuong nhd bén trong, nhu
duge minh hoa trong hinh 5.23. Mi hinh 1ap phuong nho khi duge nhin thiy
doc theo dudmg chéo chinh cta né gifng nhu hinh sau canh & hinh 5-22, trir
nhimg hinh nhd hon. M3&i mat V bit bién trong khoang khong gian HSV
tuong tmg véi mot hinh 1ap phuong nhd bén trong cda khoang khong gian
RGB.

Blue Cyan

magcta

Green

Red Ycllow
Hinh 5.21 Khéi ldp phuong RGB va mot khoi lap phuong nho bén trong

buimg chéo chinh ctia khong gian RGB trd thanh tuc V cba khong
gian HSV. Nhu viy ta ¢6 thé nhin thdy bang truc gidc sy phi hgp gitta RGB
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va HSV va thuit todn Va,Vb xdc dinh ding sy phit hop 4y trong khi bién d6i
tt mét mo hinh sang mdt mo hinh khic.

5.8.7. M6 hinh mau HLS ( Hue, Light, Saturation - mau sac, do
sang, sur bao hoa) '

M6 hinh mau HLS duge x4dc dinh bai tap hgp hai hinh ¢hép sdu canh
chung ddy nhu hinh 5-24, Mau sac 13 géc quanh truc Black-White, k& tir
mau do6 tai géc 0° Mac du trong thao luan v& HSL ¢6 y kién cho mau xanh
da trdi 1 diém 0° nhung ta vin dat miu dd tai 0° cho sy chac chan véi ma
hinh HSV.

Ciac mau s&€ xac dinh theo thd tr gidng nhy wong bidu d6 CIE khi
ranh gidi cia né bi xoay nguge chidu kim déng hé: Mau dd, mau vang, mau
xanh 13 cdy, miu xanh tim, mau xanh da trn va dd thAim. Biéu nay ciing
gidng nhy (it ty sap x&p trong md hinh hinh ndén sdu canh don HSV.

1.0 white

cyan

v

0.0
Black

Hinh 5.24 Mé hinh mau hinh nén sdu canh déi HLS.

Tém lai ¢6 thd coi m6 hinh HLS nhu mot su bign dang cta md hinh
HSV trong dé6 mau traing duge kéo hudng 1én dinh chop séu canh tir mat
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¥ = 0,5. Tuong tv mo hinh hinh chép sdu canh don, phin b8 xung cta maiu
sdc duge dat & vi tri 180° xung quanh hinh nén sdu canh doi, su bio hoa
duge do xung quanh truc ding, tr 0 trén truc t61 1 trén b mat.

Do sdng (lighness) = 0 cho mau den (tai didm muit thap nhét cda hinh
nén sdu canh doi) va bang 1 cho miu trang (tai ddu mdt cao nhét). Thuat
ng¥ sic mau, do sdng vd sy bio hoa trong mod hinh nay ciing tuong tu nhu
nhu cdc thuat nglr duge gidi thidu @ cic muc trén nhung xdc dinh mot cich
khong chinh xéc.

Cic thi tuc thuc hién sy hién déi gita HLS va RGRB thue chat 13 phép
bi€n ddi d¢ doi (6i H khong xac dinh khi S=0 vi dén khi H=0 cho mau d6
hon la cho mau xanh.

Mo hinh HLS gidng mo hinh HSV 1a d@ sa dung. T&t ca cdc mau xdm
¢d 8=0 nhung cdc mau bdo hoa 1én nhat 13 tai S =1, L = 0.5. N&u thiét bi do
dién k& duge s dung d¢ xdc dinh tham s6 md hinh mau thi thyc & L phai 1a
(0.5 dé€ dat t§1 mau manh nhit. DG 12 mot bt 1gi cta md hinh HSV wrong
truong hop S=tva V=1

Tuy nhién tyong ty nhu md hinh HSV cdc mau cha mang L =0.5 déu
giong nhau {a khong nhan mau sdng. Vi th€ hai mau khdc nhau nhan dé
sang nhu nhau s& ¢é gid tri cda L khdc nhau.

He¢ théng mau Tektronix TekHVC (Hue, Value, Chroma) phat trién
gdn day 12 mot sy sita d6i cia cdc mo hinh CIE LUV cing loai da cung cdp
mat khong gian mau ¢6 thé do va nhan bigt duge khoang cich gifta cdc mau
13 x4p xi nhu nhau. Diéu ndy thé hieén mot [gi the quan trong cla hai mé
hinh CIE LUV va TekHVC trong d6 cdc chi tit cta sy bié€n d6i tix m6 hinh
CIE sang mo hinh TekHVC di duge phan tich.

Tuy nhién sy chuyén déi d6 tir CIE XYZ sang CIE LUV la khong
phic tap. Nhu vay cdc khong gian mau cung loai s€ duge nhan biét va sir
dung rong rél trong tuong lai.

5.8.8 Cac lénh chuyén déi mé hinh mau

Matlab st dung nhimg hé mau khac nhau diung d& v& bé mit luéi.
Bang mau 12 ma tran m x 3 vdi m&i ham gom 3 gid tri d€ xac dinh cdc mdu
sac thanh phin theo tha ty dd, xanh lyc, xanh da udi (R.G,B). Mau sac ctia
bé mat duge an dinh bdi chi s6 cta bang mau, chi s6 nay thuong duge tinh
twong quan v8i gid tri t min dén max cla bé mat.

Lénh colormap duge sit dung d& 4n dinh mau sac cho bé mat 1uéi.



* colormap

colormap (C)

colormap
colorbar

colorbar (‘horiz')

- Xét C thanh gid i bang mAu ding hién thdi, ma
tran C ¢6 thé 1a mdt trong nhimg ban mau chuin clia
Matlab hoac do ngudi s dung tv dinh nghia ra
colormap '

- Tra gia tri bang m6 hinh hién tai dang dung vao ma
fran m x 3.

~ V& ra dii méu thing ddng trong man hinh dé hoa
hien thoi.

VE ra dai mau nam ngang trong man hinh dé hoa
thoi. Dudi day 1a Liét k& cha 11 ban d6 mau cia
Mattah.

- gray (m) dua ra dai mau xdm tuy&n tinh trén m
mc do.

- hsv (m) dua ra dai méu sdng bio hoa chay tir gia
tri do qua gid tri xanh dén gid tr} d6. HE mau hsv
duge xde dinh trén ba chi s6 hulg, saturation, volume.

- hot (m) dua ra gam méiu néng 13 hdn hop gida
mau den 1an d0 xen gitta vang 1an tring.

- cool (m) dua ra gam mau lanh hon hop gida cyan
{xanh) va mau magenta khéc

- bone (m) dua ra gid tri cia dai mau gam mau phdt
Xxanh.

- copper (m) dua ra dai miu d6ng
- pink (m) dua dai bién d8i theo miu héng

- flag (m) dua ra mau theco miu c& UK va US (d6
trang hoac xanh cling mau den lidn tiép thanh chudi.

- prism (m) dua ra chudi mau gdém 6 mau: do, da
cam, vang, xanh luc, xanh duong va tim.

- jet (m) dua ra bang mau tuong tu h¢ hsv véi gid
tri di tir 46 dén xanh '

white (m) dua ra gam mau trang cho hé thdng



Ham sin(x)/x va thanh colorbar theo truc tung

0.8

0.6

0.4

0.2

1
I s 000
I

nY
1
]

-0.2

0.4
0

10 20 30 40 50

Hinh 5.25

Ddi mdu cua mdt ludi va thang bdc mdu cua thanh colorbar

5.8.9 Thao tac vGi mau sac

rgb2hsv ( C)

hsv2rgb ( C)

rgbplot ( C)

caxis(v)

caxis
caxis ('auto’)

spinmap (t,s)

spinmap( inf)

- Chuyén gia tri ctia ma trin (m x 3) C tir hé méu rgb
sang hé méu hsv '

- Chuyén ma trin C (m x 3) tir h¢ mdu hsv sang hé
mau rgh.

- V&6 thi cia bang mau rgb xdc dinh béi ma tran C
vdi cde cOt tuong tng cho 3 miu do, xanh luc, xanh da
tron.

- bua ra khodang xdc dinh gidi han cia bang méu véi
V= [Vii Vanox]? Viins Vs 12 €dc thanh phan giéi han dudi
va trén cta dai mau .

- Pua ra khoang xac dinh gid tri cia bang mau hién
thoi

- Xét lai dai mau cho hé thong véi gid tri duge 1dy tu
hé thong Matlab.

- Quay bang mau trong thdi gian t gidy sit dung budc
nhay s. Néu s khong duge dinh nghia thi gid tri mac
dinh = 2. N&u t khong duge xdc dinh thi thoi gian mac
dinh 1a 3s.

- - Quay bang mau khong xéc dinh thoi gian



brighten ( s ) - S dung bing méu sing néu s e (-1, 0) va bang
mau thdm ndu s e (-1,0).

Nt=brighten(c,s) - Dua ra bang miu ddm nhat cia ma tran C ma
khong v& lai man hinh.
contrast (¢,m) -  Dua ra bang mau c6 chiéu dai m tr bang miu ma

trdn C. N&u m khong x4c dinh thi chiéu dai cla bang
s& 14y bing chiéu dai cia ma tran.

whitebg - Chuyén mau nén cla man d6 hoa tix den sang tring
hoac nguge lai. X '
whitebg ( str ) - Xét mau nén theo chudi str, hay vevior h¢ méu rgb.
graymon - Xét bién 56 cho man hinh den trang
Vi du

Cho ra dé thi ciia hé mau hsv trén cd s 1énh rgbplot. Ba dudng d6 thi
chi dinh cho 3 m4u trén co sd 11 1¢ tham gia thanh phan cia m&i mau.
. > tgbplot ( hsv);

He mau hsv boi rgbplot

1 RE y
0.8} w
06F b
0.4f BLUE .
0.2F 1

0 GREEN

0 20 40 60 80 100

Hinh 5.26 Hé mau hsv trén co sd lénh rgbplor.
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BAI TAP UNG DUNG PHAN THU NHAT

Bai 1
Xay dung ham bac nhét y = ax + b vdi ciac tham s6 a,b duge dua vao
ban phim. Truy xuit k&t qua l&n man hinh d6 hoa
Bai gidi:
%A1 VE theo phuong trinh ham bic nhat
hy=ax+b

clg

a=0;b=0;c=0,;d=0;e=0;

disp ('Khong gian hai chieu')

disp('Ve do thl ham bac nhat y = ax + b');

a=input ('Vao he so bac nhat ; a = ');
b=input ('Vao he so tu do : b = ');
Xx=-5:0.1:5;

y=a*x+b;

hold on

plot(x,y, 'm-"')
plot (y, zeros(x), 'c-")
plot({zeros(x),x,'c—")
text (-1,-1.5,'0")
text (-0.05,max{(y),'"")
text (max(x),0, "'>")
title{'Ham bac nhat')
hold off
clc

Bai 2

Xay dung ham bac hai y = ax™2 + bx + ¢ vdi cac tham s6 a, b, ¢ duge
dua vio tiY ban phim. Truy xuit k&t qua 1&n man hinh d6 hoa
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Bai gidi:
%B.1VE theo phuong trinh ham bac 2
D y=ax"2 +bx+c

disp('Next : Ham so bac hai')
pause
clg
disp('Ve do thi ham bac hai y = ax"2 + bx +c');
a=input ('Vao he so bac hai ; a = ");
b=input ('Vao he so bac nhat : b =
c=input('vVvac he so tu do c = ')
Xx=-3:0.1:3;
y=a* (x."2)+b*x+c;
hold on
plot(x,y, 'm-")
plot(y, zeros(x),'c—"')
plot (zeros(x},x, 'c=")
text(-1,-1.5,'0")
text (-0.05,max{y), "' ")
text (max (x),0,'>")
title('Ham bac hai')
hold off
clc

-

)

’

Bai 3

Xay dung ham nghich ddaoy = 1/( ax + b ) véi cdc tham s8 a, b duge
dua vao tif ban phim. Truy xuat k&t qua lén man hinh d6 hoa

% V& theo phuong trinh ham Ham so
% y=V(ax+b)

disp{'Next : Ham so y=1/{ax+b)"')

pause

clg

disp('Ve do thi ham vy =1/(ax + b)"');
a=input ('Vao he so bac nhat ; a = '),
b=input ('Vao he so tu do : b = ');

x=-5:0.1:5;
v=1./(a*x+b);
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hold on
plot(x,y,'m-")
plot (y, zeros (x), 'c-")
plot(zeros(x),x,'c-"'}
text(-1,-1.5,'0")
text (-0.05,max(y),"'"")
text (max(x),0,'>")
title ('Ham y=1/{ax+b) '}
hold off
clc

Bai 4

Xay dung ham r = a” phi véi cdc tham s0 a duge dua vao tir ban phim.
Truy xudt két qua Ién man hinh dd hoa véi he toa dd dung 1a he toa dd cuc

Bai gidi:

% Vi du vé hé toa db cuc
disp ('Next : He toa do cuc')
pause
clg
% D.1 V& dudmg xoin
% r=a"phi
disp('Ve duong xoan : r = a*tt')
pause
clg
a=input ('Vao he so a = '});
tt=0:0.1:8%pi;
r=a*tt;
axis('equal','off")
polar(tt,r)
title('Duong xoan')
disp('Ve nhieu lan')
pause '
axis('equal', 'off")
for m=1:8

hold on

ril=r*m;

polar(tt,rl)



hold off
end

Bai 5

Xay dung hdm r = a”cos ( phi ) + b vSi cac tham sé a,b duge dua vao ti
ban phim. Truy xuit k&t qua 1&n man hinh dé hoa vdi hé toa d6 dung 1a
hé toa dd cuc

Bai giai:
%D.2 Pudmg xodn 8c r = a*cos ( phi) +b
disp('Next :duong oc sen r=a*cos{tt)+b')

pause

clg

a=input('Vao he so a = ");
b=input ('Vao he so b = ")

tt=0:0.1:8*pi;

r=a*cos (tt)+b;
axis{'equal','off")
polar{tt,r)

title ('Duong xoan oc')
disp('Ve nhieu lan')

pause
for m=1:8
hold on
rl=r*m;
polar(tt,rl)
hold off
end
Bai 6

Xay dung ham Astroit vdi cdc tham s6 a duge dua vao tir ban phim.
Truy xuit k&t qua I&n man hinh d6 hoa véi he toa 46 ding 14 hé toa d6
cuc

Bai gidi:
3D.3 Pudng astroit

disp('Next :duong Astroit ')
pause



clg

a=input ('Vaoc he so a = ');
£t=0:0.1:8*pi;
r=a*sqrt(abs(l-sin(3*tt}/4));
polar (tt, r)

title ("Duong Astroit!')
disp('Ve nhieu lan')

pause

for m=1:8
hold on
rl=r*m;
polar (tt,rl)
hold off
end

Bai 7

Xay dung phuong trinh dudng Lemniscat Bechulli v&i cdc tham s6 a
duge dua vao tir ban phim. Truy xuat két qua ién man hinh 46 hoa véi hé toa
do dung 1a hé toa do cuc

Bai gidi:

% D.4 Puomg Lemniscat Becnulli

disp('Next :duong Lemniscat Becnulli')
pause
clg
a=input('Vao he so a = "),
tt=0:0.1:8*pi;
r=a*sqgrt (abs(2*cos (2*tt) ) ),
axis('equal', 'off’)
polar (tt, r)
title ('Duong xoan oc')
disp{('Ve nhieu lan")
pause
for m=1:8

hold on

rl=r*m;

polar(tt,rl)

139



hold off
end

Bai 8

Ding ham bucky dé& xay dumg hinh gid 3chiéu. Truy xuat két qua 1én
man hinh d6 hoa

Bai gidi:

%Khéng gian 3D

disp('Khong gian ba chieu ")
pause
clg

%e.1 V& hinh qué bong

disp('Ve qua bong da')
[B,V]=bucky;
H=sparse (60, 60) ;
k=31:60;
H{(k,k)=B(k, k};
x=V(:,1);

y=V{:,2);

gplot (H,V, 'm-")
axis('equal', 'off');
hold on

gplot (B-H,V, 'c-")
hold off

Bai 9
V& him d8 thi trong khong gian 3 chiéu. Dung plot3()
Bai gidi

%e.2 V& dudmg cod hinh anh khbng gian

disp('Ve duong cc hinh anh khong gian')
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pause

clg

t=0:pi1/50:8*pi;
plot3(sin(t),cos{t), t):

Bai 10

Vé mot s8 bé mit vi du trong khong gian 3 chidu véi cic tham s8 tuy
chon. Mat parabolloit, mat tru.
Bai giai

%e.5 V& mat khdng gian 3D

disp ('Next: Ve mat khong gian ba chieu')
disp('Ve Parabolleit')

pause

clg

t=-5:0.1:5;

(x,y]=meshdom(t, t);

Z=X N 2+y .7 2;

mesh {z)

title('Paraboloit!')

disp ('Next: Mat tru sinh boi y=x"2"')
pause

clg

z=sqrt(x."4+y."2);

mesh (z)

title('Mat tru')

pause

Bai 11

Xay dung menu trong méi truong Matlab va thuc hién mét s6 cac thao
tac xay dumg cdc ham d6 hoa don gian. Bao gém: V& mot hinh cau, phuong
trinh dudng sin(x)*2, sin(xA2)*¥exp(-x), sin(1/x)A2/x va tich phan xdc dinh
cua ham bat ky.

Bai gidi
function Thuctap(action);
% Thuctap Chuong trinh nay ve mot do hoa bac gom
chuc % nang ve mot so ham va tich phan
14]



./ Nhung viec can lam:
“ Nutl :Sphere (Hinh cau)
Nut2, 3,4 : Phuong trinh cac ham co ban
L Nut 5 : Tich phan xac dinh
if nargin<l,
action="batdau';
end;
if strcmp(action, 'batdau'),
figNumber=figure({ ..
"Name', 'Bai tap’,
"NumberTitle', 'on’',
'Visible', "off'"};

% Nhung thong tin de tao cac phim chuc nang
labelColor=[0.8 0.8 0.8];
yInitPos=0.9;
xPos=0.8;
btnLen=0.12;
btnWid=0.10;

* Khoang cach giua nut va nhan cua lenh tiep theo
kc=0.03; '

s Khung nen cho cac phim chuc nang :The CONSOLE
frame
frmBorder=0.01;
yPos=0.01;
frmPos=[xPos+0.02 yPos-frmBorder
btnlLen+4*frmBorder 0.9+11*frmBorder];
uicontrol(
'Style', 'frame’,
'Units', "normalized',
'Position', frmPos,
'BackgroundColor’, [1 0 Q1) ;

. Nut 1 hien thi lai do thi hinh cau
btnNumber=1;
yP0os=0.90- (btnNumber-1) * (btnWid+kc) ;
labelStr="'Nutl';
callbackStr='Thuctap(''Sphere'")';
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Cac thong tin chung ve kieu nut kich hoat.
btnPos=[xPos+4*frmBorder yPos-kc btnLen
btnWid];
ulicontrol (

'Style', "pushbutton'

'Units', 'normalized’
"Position',btnPos,

'String', labelStr, ...

'Callback', callbackStr);

14

4

4

¥ Nut 2 hien thi ham sin(x)"2
btnNumber=2;
yPos=0.90- (btnNumber-1) * (btnWid+kc) ;
labelStr='Nut2';
callbagkStr="hinhcaunl (' 'nut2'"')"';

sday la nap lai ham thuctap

% Cac thong tin chung ve kieu nut kich hoat.

btnPos=[xPos+4* frmBorder yPos-kc btnlen
btnWid] ;

ulicontrol {
'Style', "pushbutton?',
'Units', 'normalized', ...

'"Position',btnPos,
'String', labelStr,
"Callback',callbackStr);

% Nut 3 hien thi ham sin(x"2)*exp(-X)
btnNumber=3;
yPos=0.90- (btnNumber-1) * (btnWid+kc) ;
labelStr="'Nut3';
callbackStr="hinhcaul (' 'nut3""')":

% Cac thong tin chung ve kieu nut kich hoat.
btnPos=(xPos+4*frmBorder yPcos-kc btnLen btnWid];

uicontrol {
'Style', 'pushbutton’,
'Units', 'normalized’',

'Position', btnPos,
'String’',labelStr, ...



"Callback',callbackStr):

00

Nut 4 hien thi ham sin(l/x)"2 / x
btnNumber=4;
YPos=0.90- (btnNumber-1) * (btnWid+kc) ;
labelStr="'Nut4"';
callbackStr="hinhcaul (''nutd4'")"';

% Cac thong tin chung ve kieu nut kich hoat.
btnPos={xPos+4*frmBorder yPos-kc btnLen btnWid];
uicontrol (

'Style', 'pushbutton’,
'Units', 'normalized-,
'Position', btnPos,
'String’', labelsStr,
"Callback',callbackStry);

LSRR

% Nut 5 Tinh va hien thi wvung tich phan cua mot ham
btnNumber=5;

yPos=0.90- (btnNumber—-1) * (btnWid+kc) ;
labelStr='Nuts";

callbackStr="hinhcaul (' 'nutb5' "} *';

R

Cac thong tin chung ve kieu nut kich hoat.

btnPos=[xPos+4*frmBorder yPos—-kc btnlen btnWid];
uicontrol(

'*Style’', 'push’,
'Units', "normalized’,
'‘Position',btnPos,
'String',labelStr,
'Callback',callbackStr):

% Nut kich hoat phan thong tin giai thich
labelStr="'Info';

callbackStr="hinhcaul{(''info'"')"';

4day la nap lai ham thuctap

ulcontrol ( ...
'Style', 'push’',
'Units', "normalized?',
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"Position', (xPos+4*frmBorder 0.22 btnLen
btnWid], .
'String', labelStr,
'Callback',callbackStr);

L Nut xoa man hinh do hoa:The CLOSE button.
labelStr='Close’;
callbackStr='close(gcf)';
ulcontrol {

'Style’', "push’',

'Units', 'normalized', ...

'Position', [xPos+4*frmBorder 0.05 btnLen
btnWid), ...
'String', labelStr,
'Callback',callbackStrj;

4% vE HINH CAU
clc reset;
set (gca, 'XTick', [}, 'YTick', (1, '2Tick', [1);

. Reset the arrow and the nextplot information for
this window.
set (figNumber, ...
"Nextplot', 'new’,
'Visible', "on');

elseif strcmp(action,'info');
ttlStr=get (gcf, '"Name') ;
hlpStr=["' BAI TAP CHUYEN DE MATLABR
[}

! Sinh Vien: Nguyen thi Nhung !
] ]
' File name: thuctap.m Ver 1.0 ‘13
helpfun(ttlStr, hlpStr);
tend;

4 end cua if strcmp(action,
elseif strcmp(action, 'nut2')

3 Ve hinh NUT 2
x=0:0.05:5;



y=sin(x.”2);
plot(x,y);
title("Ham sinx"2"');
elseif strcmp{action, 'nut3')

ve hinh NUT 3
clc reset;
x = 0:0.1:4;
Y sin(x.”2) .*Yexp (-%);
stem(x,vy)
title{'ham y=sin(x"2)*e*-x');
elself strcmp{action, 'nutd')

I

.ve hinh NUT 4

x=logspace (-2, 0,500} ;
plot{x, ((sin(l./x)} .2} ./%X);
set (gca, '"XScale','log', 'YScale', 'linear’);
title('Ham y=(sin(l/x)"2)/x");
elseif strcmp(action, 'nuth")

"ve hinh NUT 5
fplot (*humps', {(0,2]), hold on
patch ({0.5 0.5:0,02:1 1 0.5},
[0 humps (0.5:0.02:1) 0 01,'r");
hold off
title{('Tinh tich phan xac dinh.'),grid
elseif strcmp(action, 'Nut 1')

Ve hinh cau
clc reset;
n=225;
[%x,Y,2z]=sphere(n)
surf(%,v,2),...
title ('3-DIMENSION DO THI HINH CAU')
clc reset;
set{gca, "XTick', [1,'YTick', [],'2Tick"', (1)
end;
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Bai 12

Vi du vé& 2 hinh cau 1éng nhau va cdc phuong phdp t6 mau (rendering)
trong Matlab.
Bai pidi

(xx yy zz] = sphere;

s = surf (xx,vyy,22);

set (s, 'EdgeColor', 'r', 'FaceColor', 'none');

axis off;

set {gca, 'DataAspectRatio' , [1 1 11);

light;

set (s, 'LineWidth', 6)

hold on;

(XX yy zZ] = sphere;

s2=surf(xx/2, yy/2, 22/2);

set (s2, 'Chata', rand(21l), 'FaceColor', 'interp')

colormap{cocl {(100))

lighting phong;

set (gca, 'CameraViewAngle', 7y ;

set (gcf, ‘'color', [1 1 11]);

Bai 13

Xay dung vd v& hinh duimg B-Spline trong khong gian 2D va 3D tu
cdce diém kiém sodt duge vao tir ban phim hay cdc file dir lidu. Trén co sd
dudng cong phat tricn thinh mat B-splinc.

Bai giai
s=2;81=0;
while s>1
sl=sl+1;
s=input ('Neu tiep tuc thi s<l=');
n:input('n—')'
k=input ('k="');
for i=1: (n+4)

if i< (k+1)
u(1)=0;
elseif i>n
u(i)=n-k+1;
else
u(iy=1-%k;
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end
end
x=input ("Nhap vao n toa do Px="')
y=input ("Nhap vao n toa do Py=')
z=input ("Nhap vao n toa do Pz='});

Y

m=input ('vac khoang can ve(l,2..n)=");

for 1=1: (n+3)

1f u(i)< u(i+l)

if u{i)==m-1

N(i,1)=1;

else

N({(i,1)=0;

end

else

N(i,1)=0;

end

end

for i=1: (n+3)

t=N{(i,1);

end

t=0;

for U=s{(m-1):0.125:m

3U=0.125*1;

t=t+1;

for 3j=2:4

if j==

for 1=1:(n+k-2)

if u(l+j-1)y==u(l)

1f u{l+j)==u(l+1)

N(1,3)=0;

else

N({1,3)={(u(l+3)-U)*N(1+1,3-1)/ (u(l+3)-u(l+l));
end

else

if u(l+3)==u(l+1)
N(l,3)={(U-u(l)}*N(1l,j-1)/(u{l+j-1)-u(l));
else . .
N(L,3)=(U-u(l))})*N(l,)-1)/(u(l+3-1)-u(l)) +{(u{l+j)-
Uy *N(1+1,3-1)/(u(l+]3)-u(l+1));
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end
end
end
end

if §==3

for 1=1:(n+k-3)

if u({l+j-1)==u(l)

1if u(l+i)==u(l+1)

N(Ll,3)=0;

else
N(1l,3)=(u(l+3)-U)*N(1+1,3-1)/(u{l+3)-u(1l+1));
end

else

1f u(l+j)==u(l+1)

N(l,3)=(U-u(l))*N(1l,3-1)/ (u{l+3-1)-u{l));
else

N(1l,3)=(U-u(l))*N(L,3-1)/(u(l+j=-1)-u(l)} +{(u({l+l)-
U)*N(1+1,3-1)/{(u(l+3)y-ua(l+1));

end

end

end

end

if ==

X (L£)y=0;Y(t)=0;2(t)=0;

for 1=1:(n+k-4)

if u(l+j-1)==u(l)

if u(l+j)==u(l+1)

N(1l,3)=0;

else
N(l,3)=(u(l+3)-U)*N(1+1,3-1)/(u(l+3)y-u{l+1));
end

else

if u(l+j)==u(l+1)
N(Ll,3)=(U-u(l))*N(l,J-1)/(u(l+j-1)-u(l));

else

N(1,3)=(0-u(3))*N(1,3-1)/ (u{l+J-1)-u(l)) +{ull+])-
U)*N(1+1,3-1)/(u{l+3)-u(l+1});
end
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‘hold on:

if sl==
subplot (2,1,1):
plot3(X,Y,Z):;
line(x,vy,z);
hold on

subplot (2,1,2);
hold on
plot (X,Y,'M");
line(x,vy):
hold on

end

1f sl==
subplot(2,1,1);
plot3(X,Y,Z);
line(x,y,z):
hold on
subplot (2,1,2):;

plot(X,Y,'G");
line (x,vy);
hold on

end

if sl==
subplot(2,1,1);
plot3(X,Y,Z);
line(x,vy,2):
hold on
subplot(2,1,2);
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plot (X,Y,'R');
line(x,y);
hold on
end
end
elseif strcmp(action, 'Plane');

n=input ('n=’};
m=input ('m=");
k=input ('Vao bac k="):
h=input ('vao bac h='});

qzlyl

while g=="'y’

g=input ("Neu tiep tuc thi danh y nguoc lai la n =');
for i=1: (n+k)

if i< (k+1)

u(i)=0;

elseif i>n
u{i)=n-k+1;
else
u{i)=i-k;
end

end

for i=1: {(m+h)

if i<(h+1)
w(i)=0;
elseif i>m
w{l)=m-h+1;
else
w{il)=i-h;
end
end
x=input {'Nhap vao n.m toa do Px="
“y=input ('Nhap vac n.m toa do Py='
{z=input ('Nhap vao n.m toa do Pz='

!

14

)
)7
)
4
2,1)y=-1;%x(2,2)y=-1;x(2,3)=-1;%x(2,4
3,1 1;
3;

x(1,1)=-3;x(1,2)=-3;x(1,3)=-3;x(1,4)=-
X ( ) ==
X(3,1)Y=1;%x(3,2)=1;%x{(3,3)=1;x(3,4)=1;
X(4,1)=3;%(4,2)=3;%x(4,3)=3;x(4,4)=3;
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v, 1)=0;y(1,2)=3;y(1,3)=3;y(1,4)=0;
y(2,1y=3;y(2,2)=5;y(2,3)=5;y(2,4)=3;
Y(3,1}=3;y(3,2)=5;y(3,3)=5;y(3,4)=3;
y(4,1)=5;y(4,2)=5;y(4,3)=5;y(4,4)=5;
z(1,1)=5;2(1,2)=3;2(1,3)=-3;2(1,4)=-5;
2(2,1)=5;2(2,2}=3;2(2,3}=-3;2(2,4)=-5;
z(3,1)=5;2(3,2)=3;2(3,3)=-3;2(3,4)=-5
z{(4,1)=5;2z(4,2)=3;2(4,3)=-3;2(4,4)=-5;
v=input ('vao khoang can ve cua u(l,?2.
g=input ('vac khoang can ve cua w(l,2.
for i=1: (n+k-1)

1f u(iy< u(i+l)

1f u(l)==v-1

N(i,1)=1;

else

N({(i,1)=0;

end

else

N(i,1)=0;

end

end

for i=1:(n+k-1)

£=N(1,1);

end

for i1=1: (m+h-1)
t1=M(l/ ]—);
end
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X1=[1;Y1=[]);21=
for U=(v-1):0
t=0;

for W=
t=t+1;

[1;
1: (v-0.1)
0.1:

(g-1): (g-0.1)

for i=2:h
if i==

for 1=1: {(m+h-2)

if w(l+i-1)==w (1)

if w(l+i)==w(l+1)

M(1l,1i)=0

else

M(1l,i)=(w

end

else

if w(l+i)==

M(ll l):

else
M(l,i)=(W-w(1l

WHy*M (141, 1i-1)

end

end

end

end

if i==

(L+iYy-WY*M(1+1,1-1)/ (w(l+1)

{(1+1)
(W=w (1)) *M(1,i-1)/(w(l+i-1)
yXM(1,1i-

) Y/ {w({l+i-1)
/! (l+l)

w(l+l));

for 1=1: (m+h-3)
if w(l+i-1)==w(l)
1t w{l+i)==w(1l+1)
M(1l,1i)=0;
else
M(l,i)=(w
end
else
1f w(l+i)y==
M(1,1)=
else
M(l,1)=(W-w({l))}*
Wy *M(1+1,1-1)/(w

(1+1)-W)*M{1+1,1i-1)/(w{l+i)

(1+1)
(W-w {1}y *M(1,i-1)/(w{l+i-1)

M(l,i-1)/{w
(1+1) -~

(1+1-1)
w(l+1))

-w(l}))

-wW(l))

-w(l+1l));

~w(l));

+{(w(l+1i)~

“w(l+l));

-w(ly);

+{w(l+l) -
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end
end
end
end
end
for j=2:k
if j==2
tor 1=1:{(n+k-2)
if u(l+i-1)y==u(l)
if u(l4+q)==u(l+1)
N(1l,3)=0;
else
N(l,j)=(u{l+3)-U)*N{1+1,3-1)/(u{(l+]3)-u({l+1));
end
else
1f u(l+3)==u(l+1)
N(l,J)=(U-u{(l)}*N(1,3-1)/{(u{i+j3-1)-u(l));
else
N(LlL,3)=(U-u(l))*N(1l,]- l)/(u(l+j—1)—u(l}) +(u(l+3i)-
U)*N(1+1,3-1)/(u{l+j)-u(l+1));
end
end
end
end
if j==
for 1=1:(n+
if u{l+3-1)
if u{l+j)==
N({1l,3)=0
else
N(L,3)=(u(l+3)-U)*N(1+1,3-1)/(u(l+3)-u(l+1));
end
else
if u(l+jy==u(l+1)
N(l,3)={(U-u(l))*N(1,3-1)/(u(l+j-1)y-u(l)):
else

N(1l,3)=(U-u(l)}*N(1,i-1)/(u(l+J-1)-u(l)) +{u(l+3)-
U)*N(1+1,]-1)/( (l+j)—u(l+l)):
end
end
end
end
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if j==
for 1=1: (n+k-4)

if u(l+j-1)==u(l)
1f u(l+j)y==u(l+l)
N(—]—/j>:0;

else

N(L,3)=(u(l+3)-U)*N(1+1,3~-1)/(u(l+3)-u(l+1));

end

else

1€ u(l+]y)
N(1,3)=(U-

else
N(1,3)=(U-u(

Uy*N(1+1,3-1

end

end

end

end

end . kt for j=2:k

=u({l+1)
u(l))*N(1,3-1)/(u(l+j-1)-u(l));
y*N(1,3-1})/(u u{l+j-1)-ui(l)) +{(u(l+3j) -

u(3)
b/ (u(l+3)-u(l+l));

X1 (£)=0;Y1(t)y=0;21(t) ;

for 1=1:n

for i=1l:m

X1(t)=X1{t)+x{1l,1) .*N(1,k).*M(1,h);
YI{C)=Y1{(t)+y(l, 1) .*N({l,k).*M(i,h);
21(t)=21(t)+z(1,1).*N(L,k).*M(1i,h);
end

end

plot3(X1,Y1,21);

hold on

view({([(3 3 6])

end

end

view([3 3 31])
end
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