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Matlab toan tap

cai dat

1. MATLAB for WIN
Yéu cau hé théng

+ Hé théng IBM hoac tuang thich 100% véi bo vi x{ Ii 486 Intel cong véi bd déng xu li toan
hoc 487 ( ngoai trir 486 DX c6 bd xU li bén trong ), Pentium hodc Pentium Pro
Processor.

* Microsoft Window 95 hodac Window NT.

a) 6 CD ROM

- BO diéu phdi d6 hoa 8 bit va card man hinh ( 256 mau déng thoi )

- Khoang tréng dia dG dé cai dat va chay cac tuy chon. Su yéu cau dia cliing thay d&i tuy
theo kich c@ cac partition va cac tép trg gilp help dudc cai dat truc ti€p theo tuy chon. Qua
trinh cai dat sé thong bao cho ban biét ti mi vé dung luong dia yéu cau. Vi du:

Partition véi mét lién cung mat 0 cdn 25 MB cho riéng MATLAB va 50 MB cho ca
MATLAB va HELP.

Partition vGi lién cung 64 KB can 115 MB cho riéng MATLAB va 250 MB cho ca
MATLAB va HELP.

b ) B6 nhé.

Microsoft Window 95: 8 MB té&i thi€u va 16 MB khuyé&n nghi.
Microsoft WIN NT 3.51 hosc 4.0: 12 MB t6i thiéu va 16 MB khuyén nghi.

Cac khuyén nghi

« B6 nhd phu vao (Bd nhé bé sung: additional Memory).

« Vimach tang t&c d6 hoa b6 trg cho Microsoft Window.

e May in trg giup cho Microsoft Window.

« Vimach am thanh trg giip cho Microsoft Window.

» Microsoft Word 7.0 hodc hon ( néu ban c6 y dinh s&t dung MATLAB NoteBook ).

* Trinh bién dich Watcom C, Borland, Microsoft (xay dung file MEX).

« Netscape Navigator 2.0 ho#c version cao hon hodc Microsoft Internet Explorer 3.0 dé
chay MATLAB Help Desk.

Qua trinh cai dat

1. Dat dia vao 6 CD. Trén WIN 95 chuong trinh SETUP bat dau chay tu déng néu nhu
MATLAB cha dudc cai tu truéc. Con khdng, nhan dup vao biéu tuong setup.exe dé bat dau
qua trinh cai dat.

2. Chap nhan hay bd di nhiing khuyén cao vé cap dang ki phan mém trén man hinh.
Né&u chap nhan ban méi cé thé bat dau qua trinh cai dat.

3. Trén Custumer Information, nhap vao tén ban, dia chi cla ban. Tén khéng dudc qua
30 ki tu. Nhan nat NEXT.

4. Nhan vao cac hop tréng thanh phan ddu Ovd néu nhu ban mudn tuy chon dé va
nhan ti€p néu ban cé y dinh khéng mudn tuy chon d6 ( c6 thé thém vao sau nay néu muén
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). Trén man hinh hién thi C:\MATLAB |a thu muc dich m&c dinh cla qué trinh cai dat. Néu
ban mudn cai d4t vao thu muc khac hodc déi tén thu muc thi ban lua chon Browse.
MATLAB cho Macintosh.
MATLAB cho may Macintosh chay dugc trén:
» Moi may Macintosh cé cdu hinh di manh ( power Macintosh ).
« Moi Macintosh dudc trang bi b vi x li 68040 ( bd déng xUr |i toan hoc bén trong ).
« Moi may Macintosh dudc trang bi bd vi xU li 68020 hoac 68030 va bd dong x{ Ii toan
hoc 68881 hodc 68882.
Yéu cau t6i thiéu dé chay MATLAB.
« Dia ciing tréng t6i thiéu 26 MB, can thém 60 MB cho hé théng tuy chon HELP truc
tuyén.
e 16 MB cho phan vung b6 nhé.
« 8 CDROM.
» Color Quick Draw.

000

Chuong 1
Gl6l THIEU chung

Baygid ban da cai dat xong, ching ta hdy xem MATLAB c¢6 thé lam dudc nhiing gi.
Trong phan nay ching ta sé trinh bay mét s6 nhiing éng dung cla né; vi dé trinh bay tat ca
nhiing (ing dung clia MATLAB sé& rat dai va tén thdi gian. Néu ban doc quyén hudéng dan
nay, ban sé& thdy MATLAB la ngén ngif rat manh dé& giai quyét nhiing van dé quan trong va
khé khan ctia ban. N6 sé rat hiiu ich khi ban doc phan huéng dan cd ban vi né sé cung cap
cho ban nhiing kién théic co ban dé ban hiéu r& MATLAB va phat trién dudc nhiing kha
nang clia minh sau nay.

C6 & cach dé nhat dé hing dung vé& MATLAB 1a n6 c6 dady di cac dac diém cla may
tinh ca nhan: gidng nhu cac may tinh co ban, né lam tat ca cac phép tinh toan hoc co ban
nhu cdng, trl, nhan, chia; giong nhu may tinh ky thuat, né bao gém: sé phic, can thic, s6
m, logarithm, cac phép toan lugng giac nhu sine, cosine, tang; né ciling gidbng nhu may tinh
c6 kha nang |ap trinh, c6 thé luu tri, tim ki€m lai dir liéu, cling c6 thé tao, bao vé va ghi trinh
tu cac |énh dé tu ddng phép toan khi gidi quyét cac van dé, ban cé thé so sanh logic, diéu
khién thuc hién I&énh d& dam bao tinh ding dan ctia phép toan. Giéng nhu cac may tinh hién
dai nhat, n6 cho phép ban biéu dién dir liéu déi nhiéu dang nhu: biéu dién théng thudng, ma
tran dai s8, cac ham t8 hop va c6 thé thao tac véi dir liéu thudng cling nhu déi véi ma tran.

Trong thuc t& MATLAB con (ng dung réat rong rai trong nhiéu linh vuc va né ciing st
dung rat nhiéu cac phép tinh toan hoc. V6i nhiing dac diém d6 va kha nang than thién véi
ngudi s dung nén né dé dang s dung hon cac ngén ngit khac nhu Basic, Pascal, C.

N6 cung cap mét mdi trudng phong pha cho biéu dién dir liéu, va c6 kha ndng manh mé
vé db hoa, ban c6 thé tao cac giao dién riéng cho ngudi si dung(GUIs) dé gai quyét nhiing
van dé riéng cho minh. Thém vao d6 MATLAB dua ra nhiing céng cu dé gidi quyét nhing
van dé dac biét, goi la Toolbox (hdp céng cu). Vi du Student Edition ciia MATLAB bao gom
ca Toolbox diéu khién hé théng, Toolbox xU Ii tin hiéu, Toolbox biéu tugng toan hoc. Ngoai
ra ban c6 thé tao Toolbox cho riéng minh.

V6i nhitng kha nang manh mé, rong 16n cia MATLAB nén né rat can thiét cho ban bat
dau tir phan co ban. Sau day ching ta sé nghién ciu tiing phan, va cuén sach nay sé gilup
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ban hiéu dudc ching. Trudc tién, mét cach don gidn nhét 1a ching ta quan niém nhu 1a mot
may tinh co ban, tiép theo la nhu may tinh kj thuat va nhu may tinh c6 thé 1ap trinh dudc,
cudi cling 1a nhu may tinh hién dai nhat. B&ng cach quan niém nay ban sé dé dang hiéu
dudc nhiing cach ma MATLAB giai quyét nhimng van dé théng thudng va xem MATLAB giai
quyét nhiing van dé vé sé phic mém déo nhu thé nao.

Tuy thudc vao kién thic ctia ban, ban c6 thé tim thdy nhimg phan trong cuén sach hu-
éng dan nay hiing tha hay buén té...

Khi ban chay chuong trinh MATLAB, n6 sé& tao mét hoc nhiéu clra sé trén man hinh cta
ban, va clra s6 |énh (command) |& cra s6 chinh dé ban giao ti€p véi MATLAB, ciia s6 nay
xuat hién nh hinh déi day.

Céc ki tyv OEDU>>0 1a ddu nhac cla MATLAB trong student MATLAB. Trong cac
version khac clia MATLAB, dau nhac don gian chi 1a 0>>0. Khi clra s6 1énh xuat hién, 1a
clia s6 hoat ddng, con trd xuat hién bén phai ddu nhac nhu & hinh dudi. Con tré va dau
nh&c nay clla MATLAB bao r&ng MATLAB dang dgi dé thuc hién 1énh.

Hinh 1.1  CUa s8 lénh cGa Student MATLAB

1.1 Cac phép toan don gian

Giéng nhu may tinh don gian théng thudng, MATLAB c¢6 thé thuc hién cac phép toan
don gian, nhu vi du duGi day:

Mary d&n mét clra hang van phong pham va mua 4 cuc tay, 25 xu mét cuc, 6 tap vd, 52
xu mot tap, hai cudn bang dai, 99 xu mét cudn. Hay tinh xem Mary mua bao nhiéu vat, va
téng s6 tién 1a bao nhiéu?

Néu dung may tinh théng thudng, ta vao cac so:

4+6+2=12 (vat)
4x25 + 6x52 + 2x99 = 610 (xu)

Hinh 1.2  Ctra s8 Iénh cia MATLAB version 5.2

Trong MATLAB chuing ta c6 thé giai quyét van dé nay theo nhiéu cach. Trudc tién giéng nhu
may tinh & trén, ching ta cé thé tinh:

>>4+6+2
ans=
12
>> 4*25 + 6"52 + 2*99
ans=
610

Cha y rang MATLAB khéng chi y dén nhiing khoang tréng, cho tat ca cac phan, va
phép nhan c6 miic dd uu tién cao han phép cong. Va moét chi y khac la MATLAB goi két
qua ans (viét tat clia answer) cho ca hai phép tinh.

Nhu da néi G trén, van dé trén co thé gidi quyét bang cach chita cac théng tin vao
bién clla MATLAB:

>> erasers =4
erasers=
4
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>> pads = 6
pads=
6
>> tape = 2;
>> jterms = erases + pads + tape
iterms=
12
>> cost = erases*25 + pads*52 + tape*99
cost=
610

& day chung ta tao 3 bién MATLAB: erases, pads, tape dé chita s ludng méi loai vat.
Sau khi vao cac gia tri cho cac bién nay, MATLAB hién thi k&t qua ra man hinh, trif trudng
hop bién tape. Dau hai chdm dang sau cau Iénh O0>> tape = 2;00 théng bao cho MATLAB
nhan gia tri gan nhung khong hién thi ra man hinh. Cuéi cling khac véi goi két qua ans,
ching ta yéu cau MATLAB goi két qua téng sé cac vat |a iterms, va téng s6 tién 1a cost. Tai
mbi buc MATLAB déu da ra cac théng tin. Vi cé luu gili cac bién nén ching ta c6 thé yéu
cau MATLAB tinh gi4 tri trung binh cho méi vat:

>> everage_cost = cost/iterms
everage_cost=
50.8333

Bdi vi everage cost c6 hai tir, ma MATLAB yéu cau bién chi c6 mét tir, nén ching ta dung
d&u gach dusi dé ndi hai tir nay thanh mot tur.

Ngoai cac phép tinh trén, MATLAB con c6 mét s6 phép tinh co ban khac nhu bang dudi
day:

Phép tinh Biéu tuong Vi du
Phép cong,a+b + 5+3
Phép trt,a- b - 7-4
Phép nhan, a.b * 1824
Phép chia, ab / hoac \ 56/8 = 8\ 56
Phép luy thira, a° A 572

Trong cac phép toan trén cé mdc do uu tién khac nhau, khi tinh tir trai sang phai cta
moét dong gdm nhiéu Iénh thi phép toan Iluy thira cé mldc do uu tién cao nhat, tiép theo 1a
phép nhan va phép chia c6 mic dé uu tién bang nhau cudi clng la phép cong va phép tris
cling c6 mic d6 uu tién bang nhau.

1.2 Khdng gian lam viéc ctia MATLAB

Ciing nhu ban lam viéc véi clra s6 Lénh, MATLAB nhé cac 1énh ban gé vao ciing nhu
cac gia tri ban gan cho né hodc né dudc tao lén. Nhiing 1énh va bién nay dudc goi la luu gilt
trong khong gian lam viéc cla MATLAB, va c6 thé dudc goi lai khi ban muén. Vi du, dé kiém
tra gia tri cGa bién tape, tat ca nhiing gi ban phai lam 1a yéu cdu MATLAB cho biét bang
cach danh vao tén bién tai ddu nhac:

>> tape
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tape=
2

Né&u ban khéng nhé tén bién, ban c6 thé yéu cdu MATLAB cho danh sach cac bién bang
céach danh lénh who tir ddu nhac 1énh:

>> who

Your variables are:

ans cost iterms tape
average_cost erasers pads

Chua y rang MATLAB khéng dua ra gia tri cQa tat ca cac bién, néu ban muén biét gia
tri, ban danh vao tén bién tai ddu nhac l1énh cia MATLAB.

D& goi lai cac 1énh ban da dung, MATLAB dlng cac phim mi tén (1 ¢ ) trén ban phim cla
ban. Vi du d& goi lai Iénh ban g& vao lic gan hién tai nhat, ban nhan phim mdi tén |, tiép tuc
nhan phim nay, n6 sé lai goi ti€p Iénh truéc d6, Néu ban dung phim mi tén t nd sé goi lai
|énh tir Iénh dAu tién cho dén Iénh gan hién tai nhat. Cac phim mii tén —« va - c¢6 thé
dling dé thay déi vi tri con trd trong dong 1énh tai ddu nhic clia MATLAB, nhu vay ching ta
c6 thé slra dong Iénh, thém nira, ching ta c6 thé dung chudt cung v6i bd nhé dém dé cat,
copy, dan, va sfa van ban tai ddu nhic cla dong lénh.

1.3 Bién

Giéng nhu nhiing ngdén ngir 1ap trinh khac, MATLAB c6 nhiing quy dinh riéng vé tén
bién. Trudc tién tén bién phai 1a mét tl, khong chita diu cach, va tén bién phai c6 nhing
quy tuan tha nhimng quy tac sau:

Quy dinh vé tén bién
Tén bién c6 phan biét chir hoa chir thudng.
Vi du: lterms, iterms, itErms, va ITERMS la cac bién khac nhau
Tén bién c6 thé chira nhiéu nhat 31 ki tu, con cac ki tu sau ki tu thi 31 bi |3 di.
Vi du: howaboutthisveriablename
Tén bién bat d4u phai la chir cai, tiép theo c6 thé la chii s8, s6 gach dudi
Vi du: how_about_this_veriable_name, X51483.a b ¢c d e
Ki tu chdm cau khéng dudc phép dung vi né cb nhitng y nghia dac biét
Cung véi nhimng quy dinh trén, MATLAB c6 nhing bién dic biét trong bang sau:

Cac bién dac biét | Gia tri

ans Tén bién mac dinh dung dé tra vé két qua

pi = 3.1415..

Eps S8 nhd nhét, nhu vay dung coéng v6i 1 g8 dudcs6 nhd nhat 16n hon 1
flops Sé clia phép toan sé thuc

inf DE chi s vo cling nh két qua clia 1/0

NaN hoac nan Dung dé chi s6 khéng xac dinh nhu két quéa  cla 0/0
i (va)] i=j=

nargin S6 céac doi s6 da vao ham dugc sl dung

narout Sé cac doi sé ham dara

realmin S6 nhd nhat cé thé dudc cla sé thuc

realmax S6 16n nhat cé thé dudc cla sé thuc
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Nhu ban c6 thé tao mét bién cia MATLAB, va ban ciing c6 thé gan lai gia tri cho mét
hoac nhiéu bién.
Vi du:

>> erases = 4;
>> pads = 6;
>> tape = 2;
>> jterms = eases + pads + tape
iterms=

12
>> erases = 6
erases=

6
>> jterms
iterms=

12

3 day chung ta st dung lai vi du trén, ching ta tim dudc s6 vat ma Mary da mua sau d6
chung ta thay d8i s6 cuc tay 1én 6, gia tri nay sé dé lén gia tri trudc clia né I1a 4. Khi ban lam
nhu vay, gia tri cla iterms van khéng thay déi, vi MATLAB khéng tinh lai iterms véi gia tri
mdi cla erases. Khi MATLAB thuc hién mot phép tinh, n6 18y gié tri cla cac bién hién thai,
nén néu ban mudn tinh gia tri m&i cla iterms, cost, average_cost, ban goi lai cac lénh tinh
cac gia tri do.

DPé&i véi cac bién dac biét & trén, né c6 sdn gia tri, nhu vay khi ban khdi déng
MATLAB; néu ban thay d&i gia tri cGia n6 thi nhiing gia tri dac biét ban d4u sé bi mat cho
dén khi ban xoa bién d6 di hodc khdi dong lai MATLAB. Do d6 ban khéng nén thay déi gia
tri cGa bién dac biét, trir khi n6 thuc su can thiét.

Céc bién trong khéng gian 1am viéc clia MATLAB c6 thé bi xoa khéng diéu kién bang
cach dung Iénh clear. Vi du:
>> clear erases

chi xoa mét bién erases
>> clear cost iterms

x04 ca hai bién cost va iterms
>> clear cl*

d&u * dé chi rang xo4 tat ca cac bién bat dau bang hai ki tu cl.
>> clear

x04 tat ca& cac bién trong khoéng gian lam viéc!. Ban sé& khéng dudc hdi dé xac nhan cau
Iénh nay va tét ca cac bién da bj xoé khong thé khéi phuc lai.

C6 thé n6i rAng dung I&énh clear rat nguy hiém, vi vay khi dung 1énh nay ban nén ding ddng
vi tri.

1.4 Cau qgidi thich (comment) va su chdm ciu

Tat ca cac van ban dang sau ki hiéu phan tram (%) déu la cau giai thich. Vi du:

>>erases =4 % S6 cuc tay.
erases=
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Bién erases dudc gan gia tri la 4, con tat ca ki hiéu phan trdm va van ban dang sau n6 déu
bi |13 di. D&c diém nay giup cho ching ta dé theo déi cong viéc ching ta dang lam.

Nhiéu l&énh cé thé dat trén cing mét hang, ching cach nhau bdi dau phdy hodc ddu cham
phdy, nhu:

>> erases = 4, pads = 6; tape = 2
erases=

4
tape=

2
d&u phay dé yéu cau MATLAB hién thi két qua trén man hinh; con ddu chdm phay la khong
hién thi k&t qua trén man hinh.
>> average_cost = cost/ ...
iterms
average_cost=

50.83333

Nhu vi du trén, ta c6 thé dung dau ba cham (...) d& chi cau lénh dudc tiép tuc & hang dudi,
phép tinh thuc hién dugc khi ddu ba chdm ngan cach gilra toan tlr va bién, nghia la tén bién
khéng bi ngan cach gitra hai hang:

>> average_cost = cost/ it...

erms

??7? age_cost = cost/iterms

Missing operator, coma, or semicolon.

gidéng nhu vay, trang thai ctia 16i gidi thich khéng thé tiép tuc:

>> % Comments cannot be continued ...
>> either
?7?? Undefined function or variable either.

Ban c¢6 thé diing chuong trinh bang cach nhan déng thai Ctrl va C.

1.5 _Sé phirc

M6t trong nhiing d&c diém manh mé nhat ctia MATLAB 14 1am viéc véi s phic. S8 phic
trong MATLAB dudc dinh nghia theo nhiéu cach, vi du nhu sau:

>>¢c1=1-2i % Chénthém ki tui vao phan 3o.
cl=

1.0000 - 2.0000i
>>c1=1-2] % jG&daytuong tunhui 4 trén.
cl=

1.0000 - 2.0000i
>> 2 = 3*(2-sqrt(-1)*3)
c2=
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6.0000 - 9.0000i
>> ¢c3 = sqrt(-2)

c3=

0+ 1.4142i
>>c4 =6 + sin(.5)%i
c4=

6.0000 + 0.4794i
>> ¢5 =6 + sin(.5)%
c5b=

6.0000 + 0.4794i

Trong hai vi du cudi, MATLAB mac dinh gia tri clla i = j = dung cho phan do. Nhan vdi i
hodc j dudc yéu cau trong trudng hop nay, sin(.5)i va sin(.5)j khéng c6 y nghia déi véi
MATLAB. Cuéi cung véi cac ki tu i va j, nhu & trong hai vi du dau 4 trén chi lam viéc véi s6
c6 dinh, khéng lam viéc dugdc véi biéu thic.

M6t s& ngdn nglt yéu cau su diéu khién dac biét cho sé phic khi n6 xuat hién, trong
MATLAB thi khéng cau nhu vay. Tat ca cac phép tinh toan hoc déu thao tac dudgc nhu doi
vGi s6 thuc théng thuang:

>>c6 = (c1+c2)/c3 % Tucac dir liéu & trén
c6=
-7.7782 - 4.9497i
>> check_it_out=i*2 % Binh phuang cla i phai la -1
check_it_out=
-1.0000 + 0.0000i

trong vi du nay chi con lai phan thuc, phan do bang khéng. Ching ta cé thé ding ham real
va imag dé kiém tra tiing phan thuc va o.
Chung ta c6 thé biéu dién s6 phiic dang d6 I6n va géc (dang cuc):

M M.€ = a+bi

& trén sé phlc dugdc biéu dién bang do 16n M va géc , quan hé gitra cac dai lugng nay va
phan thuc, phan do cla sé phc biéu dién duGi dang dai s6 la:

M=

= tan”(b/ a)
a = Mcos

b = Msin

Trong MATLAB, dé chuyén tir dang cuc sang dang dai s6, dung cac ham real, imag,
va angle:

>> ¢ % Goi lai c1
cl=
1.0000 - 2.0000i
>>M_c1 = abs(c1) % Tinh argument cla s6 phuc
M_c1=
2.2361
>> angle c1 = angle(c1) % Tinh gbc cla sé phic theo radian

angle_c1=
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-1.1071
>> deg_c1 = angle_c1*180/ pi
-63.4349
>> real_c1 = real(c1)
real_c1=
1
>>imag_c1 = imag(c1)
imag_c1=
-2

ChuongZ2

% Chuyén tur radian sang do

% Tinh phan thuc

% Tinh phan do

000

CaC DAC tinh Ki THUAT

Ebook Team °

Giéng nhu hau hét cac may tinh ky thuat, MATLAB da ra rat nhiéu cac ham toan hoc, ki

thuat thong dung, ngoai ra MATLAB con cung cap hang tram cac ham dac biét va thuét

toan, né rat hitu ich dé gidi quyét cac van dé khoa hoc. T4t ca cac ham nay duoc liét ké

trong online help, con & day chi dé cap dén nhiing ham thong dung nhat.

2.1 Cac ham toan hoc thdng thudng

Céac ham toan hoc cla MATLAB duodc liét ké trong bang dudi day, ching déu co
chung mét cach goi ham nhu vi du duéi day:

>> x = sqrt(2)/2
X:
0.7071
>>y = sin(x)
y:
0.7854
>>y deg = y*180/pi
y_deg=
45.0000

Nhiing |&nh nay dé tim mét géc (tinh bang do) khi biét gia tri ham sin ctia né la / 2.
Tat ca cac ham lién quan dén géc ctia MATLAB déu lam viéc vdi radian.

Bang cac ham:

Céac ham thdéng thudng
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abs(x) Tinh argument ctia s6 phiic x
acos(x) Ham ngudc clia cosine
acosh(x) Ham ngudc clia hyperbolic cosine
angle(x) Tinh gbéc cla sé phiic x
asin(x) Ham ngudc cla sine
asinh(x) Ham ngudc clia hyperbolic sine
atan(x) Ham ngudc clia tangent
atan2(x, y) La ham arctangent clia phan thuc clia x va y
atanh(x) Ham ngudc clia hyperbolic tangent
ceil(x) X&p xi duong vo cung
conj(x) S6 phic lién hop
cos(X) Ham cosine cla x
cosh(x) Ham hyperbolic cosine clia x
exp(x) Ham e*
fix(x) X&p xi khong
floor(x) X&p xi &m vé cung
gdc(x, y) Uéc s6 chung I6n nhat cla hai sé nguyén xva vy
imag(x) Ham trd vé phan 4o clia sé phic
lem(x, y) Boi s6 chung nhd nhat clia hai s6 nguyén x va y
log(x) Logarithm tu nhién
log10(x) Logarithm co sé 10
real(x) Ham tra vé phan thuc cla x
rem(X, y) Phan du clia phép chia x/ y
round(x) Ham lam tron vé s6 nguyén td
sign(x) Ham dau: trd vé dau clha argument nhu:
sign(1.2)=1; sign(-23.4)=-1; sign(0)=0
sin(x) Ham tinh sine cla x
sinh(x) Ham tinh hyperbolic sine cla x
sqrt(x) Ham khai can bac hai
tan(x) Tangent
tanh(x) Hyperbolic tangent
>> 4*atan(1) % Mot cach tinh x8p xi gia tri cGa pi
ans=
3.1416

>> help atant2

% Yéu cau giup dd déi vGi ham atan2

ATANZ2 four quadrant inverse tangent

ATAN2(Y, X) is the four quadrant arctangent of the real parts of the elements of X and
Y. -pi <= ATAN2(Y, X) <= pi

see also ATAN.
>> 180/pi*atan(-2/ 3)
ans=

-33.69
>> 180/pi*atan2(2, -3)
ans=

146.31
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>> 180/pi*atan2(-2, 3)

ans=
-33.69
>> 180/pi*atan2(2, 3)
ans=
33.69
>> 180/pi*atan2(-2, -3)
ans=
-146.31

M6t s6 vi du khac:

>>y = sqrt(3°2 + 4*2) % Tinh canh huyén clia tam giac pitago 3-4-5
y=
5
>>y = rem(23,4) % 23/4 c6 phan dula 3
y:
3
>> x = 2.6,y1 = fix(x),y2 = floor(x),y3 = ceil(x),y4 = round(x)
X:
2.6000
y1=
2
y2=
2
y3=
3
ya=
3
>>gcd(18,81) % 9 la udc sé chung I6n nhat clia 18 va 81
ans=
9
>>1cm(18,81) % 162 la bdi s6 chung I6n nhat cla 18 va 81
ans=
162

Vi du: Uéc lugng chiéu cao cGa ngdi nha
Vén dé: Gia thiét biét khodng céach tir ngsi quan sat dén ngdi nha 1a D, goc tir ngdi quan
sat dén ngbi nha la ; cbié‘u cao cla ngdi quan sat la h. Hoi ngdi nha cao bao nhiéu?
Gidi phédp: Ta biéu dién kich thic nhu hinh 2.1:
(khéng thay)
Hinh 2.1

Ng6i nha c6 chiéu cao la H + h, H |1a chiéu dai cia mot canh cla tam giac, chiéu dai nay
c6 thé tinh dudc bang cong thiic quan hé gilra géc va canh clia tam giac:

tan() =
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Tu d6 ta 6 chiéu cao cla ngdi nha 13
h+H=h+D.tan()
Né&u h =2meters, D =50meters, va 1a 60°, MATLAB sé da ra két qua la:

>h=2
h =
2
>> theta = 60
theta =
60
>>D =250
D=
50
>> buiding_height = h+D*atan(theta*pi/180)
buiding_height =
54.3599

Vi du su suy giam do phan ra

Vén dé : Su phan ra phan t& polonium c6 chu ky phan ra 1a 140 ngay, tic la sau 140
ngay thi lugng poloniun con lai 1a 1/2 lugng ban dau. Hoi néu ban dau c6 10 grams
polonium, né sé con lai bao nhiéu sau 250 ngay?

Gidi quyét Sau 1 chu ky phan ra hodc 140 ngay, con lai 10x0.5 = 5 grams; sau 2 chu ky
phan rd hoac 280 ngay, con lai 5x0.5 = 10x(0.5)? = 2.5grams, ti d6 ta c6 két qua nam trong
khoang 5 va 2.5 grams, va ta c6 céng thic tinh phan con lai sau khoang thdi gian bat ky:

kh&i lugng con lai = khéi lugng ban dau x(0.5)" g chuky

vi du thdi gian la 250 ngay, va két qua MATLAB da ra la:

>> jnitial_amount = 10; % Khéi lugng ban dau
>> half_life = 140; % Chu ky phan ra
>> time = 250; % Thdi gian tinh khoi lugng
>> amount_left = initial_*0.5"(time/half_life)
amount_left=
2.9003

Vi du tinh toan vé 1ai xuat

Vén dé Ban dong y mua 6t6 mai vGi gia 18,500 dollars. Ngugi ban 6td da ra hai giai phap
vé tai chinh la: th( nhat, trd 2.9% lai xuat clia sé tién trén trong vong 4 nam. Th{ hai la tra
8.9% lai xuét cla s tién trén trong vong 4 nam va gia ban dudc giam di moét khoan 1a 1500
dollars. Hoi véi gidi phap nao thi ban mua dugc 6t6 véi gia ré han?

Gidi phdp: S6 tién trd hang thang la P, trén téng s6 tién 1a A dollars, ti s6 I&i xuat hang
thang 1a R, tra trong M thang:

P=A
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Téng s6 tién phai tra sé 1a: T = PxM
Giai phap MATLAB da ra la:

>> format bank % Dung dang hién thi ngan hang
>> A = 18500; % Téng so tién

>> M = 12*4; % S6 thang phai tra |ai

>> FR = 1500; % Tién giam gia cla nha may

>> % Giai phap thir nhat

>> R = (2.9/100)/12; % Ti I& 13 xuat hang thang

>> P = A*(R*(1+R)"M/((1+R)*M - 1)) % Khoan tién phai trd hang thang
P=

408.67
>> T1 = P*M % Téng gia tri cta 6td
T1=
19616.06
>> % Giai phap th hai
>> R =(8.9/100)/12; % Ti |& 13i xuat hang thang

>> P = (A-FR)*(R*(1 + R)AM/((1+R)™M - 1)) % Tién phai tra hang thang
P=

422.24
>>T2=P*M % Téng gia tri clia 6t6
T2=
20267.47
>> Diff =T2-T1
Diff=
651.41

Nhu vay ta c6 gidi phap th( nhat gia ré hon giai phap thi hai.

Vi du: V&n dé ndéng dd acid

Vén dé: Nhu mot phan cla qua trinh san xuét bd phan cla véat dac tai mét nha may tu
doéng, bé phan d6 dudc nhing trong nudc d& lam ngudi, sau d6 nhang trong bén dung dung
dich acid dé lam sach. Trong toan bé cla qua trinh ndéng d6 acid giam di khi cac bd phan d-
uoc 18y ra khédi bon acid vi khi nhiing bd phan cla vat duc vao bon thi mét luong nuec con
bam trén vat ddc khi nhing & bé truéc ciing vao theo va khi nhac ra khéi bén mét lugng acid
bam theo vat. D& ddm bao chét lugng thi nédng d6 acid phai khéng dudc nhd hon mét lugng
t6i thiéu. Ban hay bat dau véi néng do dung dich 1a 90% thi néng do t6i thiéu phai la 50%.
Lugng chét 16ng thém vao va Iay di sau méi 1an nhiang dao dong trong khoang tir 1% dén
10%. HAi bao nhiéu bd phan cé thé nhung vao bé dung dich acid trudc khi néng dé ctia nd
giam xuéng dudi miic cho phép?

Gidi phap:

Ban dau ndng d6 acid 1a initial_con = 90% = acid/ (acid + water)

sau lan nhang th{r nhat néng do acid con:

con =
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Oacid] 1a lugng acid ban dau trong dung dich, Owater(] |a lugng nuGc ban dau trong dung
dich, Olost] la lugng phan tram nuéc thém vao. Sé acid con lai trong dung dich sau lan
nhdng th nhat la:

acid_left =
Nghia 14, khi nhiing 1an tht hai ndng dé dung dich sé la:

con =

Tiép tuc qua trinh nay, sau n lan nhang, néng doé acid la:
con =

Né&u néng dé acid con lai 1a muc t6i thiu chdp nhan dudc, sé 1an nhang cuc dai sé& la mot
s& nguyén bang hoic nho hon n:

n =
Trong MATLAB giai phap sé la:

>> jnitial_con = 90
initial_con=
90
>> min_con = 50
min_con=
50
>> |ost = 0.01;
>> n = floor(log( initial_con/min_con)/log(1+lost))
n:
59

Nhu vay c6 thé nhang 59 1an truéc khi néng d6 acid gidm xudng dudi 50%. Cha y ham
floor ding dé lam tron s6 n xudng s6 nguyén gan nhét, va & day ta cling c6 thé dung ham
logarithm cc s6 10 va Jogarithm co s6 2 thay cho ham /fogarithm tu nhién & trén.

00o
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chuong 3
NHGNG D&C BIEM COA CGA S6 LENH

Clia s6 lénh (comand) clia MATLAB c6 rat nhiéu nhiing dac diém can cha y, mét sé chdng
da duoc gidi thiéu & chuong truée, va sau day ching ta tim hiéu ré hon vé ching.

3.1 Quan li khéng gian lam viéc ctia MATLAB

Cac dir liéu va bién dugc tao I&n trong clra s6 1énh, dudc luu trong mét phan goi la khéng
gian lam viéc cla MATLAB. Mu6n xem tén bién trong khong gian lam viéc clia MATLAB ta
dung Iénh who:

>> who

Your variables are:

D h
buiding_height  theta

Céc bién nay dudc dung trong vi du udc ludng chiéu cao ngdi nha. P& xem chi tiét hon vé
cac bién ta dung I1énh whos:

>> whos

Name Size Bytes Class

D 1x1 8 double array
buiding_height 1x1 8 double array
h 1x1 8 double array
theta 1x1 8 double array

Grand total is 4 elements using 32 bytes

Mbi bién duoc liét ké véi kich ¢& cla nd, sé bytes s dung, va cac I18p cla chang (class),
trong vi du d&c biét nay, cac bién déu 1a s& don, cé dd chinh xac hai s& sau diu phay. Lénh
whos dac biét c6 ich khi nghién ctu d&n phan mang va céac kiéu dir liéu khac.

Ngoai cac ham nay, trong muc Show Workspace trong bang chon file tao ra cita s6
GUI goi la Workspace Browser, n6 chta cac thong tin tuong tu nhu Iénh whos. Thém nira
né tao cho ban kha n#ng xo4, lam sach cac bi&n ma ban chon. Ctta s6 nay ciing cé thé tao
béng cach nhan nut Workspace Browser, trén thanh céng cu cla clta sé lénh.

Nhu d& trinh bay & trén, 1énh clear c6 thé xoa bién tir khéng gian lam viéc cua
MATLAB.
Vi du:
>>clear h D % Xoa cac bién hva D
>> who

Your variables are:

buiding_height  theta
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Céc tuy chon khac ctia ham clear ching ta c6 thé tim hiéu thém bang lénh help:
>> help clear

CLEAR Clear variables and functions from memory.
CLEAR removes all variables from the workspace.
CLEAR VARIABLES does the same thing.
CLEAR GLOBAL removes all global variables.
CLEAR FUNCTIONS removes all compiled M-functions.
CLEAR MEX removes all links to MEX-files.
CLEAR ALL removes all variables, globals, functions and MEX links.

CLEAR VAR1 VARZ2 ... clears the variables specified. The wildcard
character "' can be used to clear variables that match a pattern.
For instance, CLEAR X* clears all the variables in the current
workspace that start with X.

If X is global, CLEAR X removes X from the current workspace,
but leaves it accessible to any functions declaring it global.
CLEAR GLOBAL X completely removes the global variable X.

CLEAR FUN clears the function specified. If FUN has been locked
by MLOCK it will remain in memory.

CLEAR ALL also has the side effect of removing all debugging
breakpoints since the breakpoints for a file are cleared whenever
the m-file changes or is cleared.

Use the functional form of CLEAR, such as CLEAR('name’),
when the variable name or function name is stored in a xau.
See also WHO, WHOS, MLOCK, MUNLOCK.

Cudi clng, khi lam viéc trong khong gian lam viéc clia MATLAB, né thudng thuan
tién d& ghi ho&c in mot ban sao cong viéc cla ban, Iénh dliary ghi dif liéu ngudi dung dua
vao va clra so lénh va dua ra file van ban dang ma ASCII ¢c6 tén la diary trong thu muc hién
tai.

>> diary frame % ghi dir liéu vao file frame
>> diary off % két thac Iénh diary va doéng file

Khi clta s6 l1énh dudc chon, chon print... t&r badng chon file d€ in mét ban cta clia s6
lénh, ban cé thé dung chudt dé lua chon phan minh muén ghi, chon Pint Selection... ti bang
chon file, d& in mot phan van ban da lua chon.

3.2 Ghi va phuc héi dit liéu

Dé& nhé cac bién MATLAB c6 thé ghi va goi lai di liéu tu file trong may tinh cla ban.
Muc Workspace as... trong bang chon file m& hép chuén héi thoai dé ghi tat ci cac bién
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hién tai. Giéng nhu vay, trong muc Load Workspace trong bang chon file m& hép hoi thoai
dé goi lai tat ca cac bién ma ta da ghi lai tir khéng gian 1am viéc trudc, n6é khéng lam mat
cac bién nay trong khong gian lam viéc hién tai. Khi ta goi lai cac bi€n, ma cac bién nay
triing tén vdi cac bién trong khéng gian 1am viéc cia MATLAB, n6 sé thay déi gia tri clia cac
bién theo gia tri clia cac bién goi ra tu file.

Né&u bang chon file khéng thuan tién hodc khéng dap (ing dudc nhimng yéu cau cla
ban, MATLAB cung cép hai lénh save va foad, n6 thuc hién mot cach mém déo hon, trong
trudng hop dac biét, 1énh save cho phép ban ghi mét hoac nhiéu hon moét bién tuy theo su
lua chon cula ban.

Vi du:
>> save

Chta tat c& cac bién trong MATLAB theo kiéu nhi phan trong file MATLAB.mat

>> save data

chira tat ca cac bién trong MATLAB theo kiéu nhi phan trong fle data.mat.

>> save data erasers pads tape -ascii

Ghi cac bién erasers, pads, tape trong dang ma ASCII 8 s6 trong file data. File dang ma
ASCII c6 thé slra d6i bang bat cir chuong trinh soan thao van ban nado, chu y rang file ASCII
khéng c6 phan ma réng .mat.

>> save data erasers pads tape -ascii -double

Ghi cac bién erasers, pads, tape dang ASCII 16 sé trong file data.
Lénh /oad cling dung v&i cu phap tuong tu.

3.3 Khudn dang hién thi s&

Khi MATLAB hién thj két qua dang s&, n6 tuan theo mét sé quy dinh sau:
Mé&c dinh, néu két qua la s6 nguyén thi MATLAB hién thi né la mét s6 nguyén, khi két qua 1a
moét s6 thuc thi MATLAB hién thi s& x&p xi v6i bén chir s6 sau dau phay, con cac sé dang
khoa hoc thi MATLAB hién thi cling giéng nhu trong cac may tinh khoa hoc.

Ban c6 thé khéng dung dang mac dinh, ma tao mét khuén dang riéng tU muc
Preferences, trong bang chon file, c6 thé mac dinh hoic danh dang xap xi tai dau nhic.
Chung ta dung bién average_cost ( trong vi du truéc) lam vi du, dang s6 nay la:

Lénh clia MATLAB Average cost Chu thich

format short 50.833 5s6

format long 50.83333333333334 16 sO

format short e 5.0833e+01 5 s6 v6i sé mii

format long e 5.083333333333334e+01 | 16 s6 vGi s6 mi

format short g 50.833 chinh xac hon format short
hodc format short e

format long g 50.83333333333333 chinh xac hon format long
hoac format long e

format hex 40496aaaaaaaaaab hé co s6 16
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format bank 50.83 hai s6 hé 10
format + + duong, am hoac bang khéng
format rat 305/ 6 dang phan s6

Mét chd y quan trong |a MATLAB khéng thay déi s6 khi dinh lai khuén dang hién thi dudc
chon, ma chi thay d6i man hinh thay déi.

000

Chuong 4
Script M _files

M6t van dé don gian 14, yéu cau cla ban tai ddu nhic clia MATLAB trong clia s6 Iénh 1a
nhanh va hiéu qua. Tuy nhién vi s& I&énh tang I&n, hodc khi ban muén thay déi gia tri cla
mét ho&c nhiéu bién va thuc hién lai mét sé 1énh véi gia tri méi, néu cl&r danh 13p lai tai ddu
nhac clla MATLAB thi sé trd 1én budn té, do vy MATLAB cung c&p mét gidi phap cho van
dé nay la: né cho phép ban thay thé cac Iénh ctia MATLAB bang mét file van ban don gian,
va yéu cau MATLAB md file va thuc hién 1énh chinh xac nhu 1a danh tai ddu nhéc cla
MATLAB tai ctia s6 1énh, nhiing file nay goi 1a script file, hodc don gian 1a M_file. Danh tur
"script" d& chi rang thuc t& MATLAB doc tu file kich ban tim thay trong file. Danh tir "M_file"
dé chi rang tén script file d6 phai két thic bédng phan md réng Ia '.m' nh vi du example1.m.

Dé& tao mét script M_file, chon New trong bang chon file va chon M_file. Thi tuc nay
sé tao ra man hinh soan thao, va ban c6 thé danh dudc cac l1énh clia MATLAB trong d6. Vi
du dudi day la cach Iénh trong vi du udc lugng chiéu cao ngdi nha & trudc:

function example1
% example1.m Vidu uGc lugng chiéu cao ngdi nha
h=2
theta = 60
D = 50;
building_height = h + D*tan(theta*pi/180)

Ban c6 thé ghi va luu gilt file naybang cach chon Save ti bang chon file. Khi ban ghi &n
file chd y phai danh tén file tring véi tén ham (example) khéng can danh vao phan mé rong,
MATLAB tu gan vao cho né. Khi d6 tir ddu nhac ta c6 thé danh:

>> example1
h=

2
theta=

60
building_height=

54.3599

Khi MATLAB dién gidi cac trang thai clia example1 & trén, né s& dudc néi kj hon &

chuong sau, nhung mét cach ngan gon, MATLAB dlng céc trang théai cla bién MATLAB
hién tai va tao 1&n cac Iénh cla nd, bt dau bang tén M_file. Nghia 1a, néu example1 khéng
phai & bién hién tai, hodc mét Iénh MATLAB xay dung 1én, MATLAB md file example1.m
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(néu nb tim thay) va tinh gia tri cac 1énh tim thdy chi khi ching ta vao céac théng sé chinh xac
tai ddu nhac cta clra s Iénh. Nhu da thay 1énh trong M_file truy cap dén tat ca cac bién
trong khéng gian lam viéc clla MATLAB, va tit ca cac bién trong M_file trd thanh mot phan
clia khong gian lam viéc. Binh thudng cac Iénh doc trong M_file khéng dugdc hién thi nhu &
né dudc tinh trong clta s6 1énh, nhung Iénh echo on yéu ciu MATLAB hién thi hoc I3p lai
lénh d6i véi clra s6 1énh nhu ching ta da doc va tinh. Tiép theo ban c6 thé doan dudc Iénh
echo offlam gi. Giéng nhu vay, 1énh echo |4p lai bdi chinh né lam thay déi chinh trang thai
cla nd.

V6i dac diém nay cta M_file ban c6 thé thay déi lai ndi dung cla file, vi du ban c6 thé
md M_file example1.m thay d&i lai cac gia tri cGa h, D, ho&c theta, ghi lai file d6 va yéu cau
MATLAB tinh lai 1énh trong file. Thém nita, bang cach tao M_file, cac Iénh clia ban dudc luu
trén dia va c6 thé (ng dung vé sau khi ban can.

Nhiing (ng dung cla chi dan ctia MATLAB gilp chang ta hiéu dudc khi dung script
file nhu trong example1.m, chi dan cho phép ban luu gilt ciing cac lénh trong script file, vi
vay ban nhé dudc nhiing Iénh d6 lam gi khi ban nhin lai file sau day. Thém nita, ddu cham
phdy dang sau cau I&nh khéng cho hién thi két qua, tir d6 ban c6 thé diéu chinh script file da
ra nhimng két qua can thiét.

Vi nhiing Gng dung cua script file, MATLAB cung cp moét s6 ham dac biét co ich khi
ban s dung trong M _file:

Cac ham M file

disp(ans) Hién thi cac k&t qua ma khong hién tén bién

echo Diéu khién clra sé |énh |8p lai cac Iénh ciia script file

input S dung dau nh3c dé da dir liéu vao

keyboard Trao diéu khién tam thdi cho ban phim

pause Dung lai cho dén khi ngudi dung nhan mét phim bat
ky

pause(n) Dung lai n gidy

waitforbuttonpress Ding lai cho dén khi ngudi dung nhan chubt hoac
phim.

Khi 1énh clia MATLAB khéng két thic bang ddu chdm phday, két qua cla lénh dudc
hién thi trén clra s Iénh cling v6i tén bién. D6i ltc né thuan tién khi khéng cho hién tén
bién, trong MATLAB ta dung lénh disp dé thuc hién viéc nay:

>> h % Cach truyén théng dé hién két qua

h=
2

>> disp(h) % Hién két qua khong co tén bién
2

D& gilp ban soan thdo script file khi tinh toan cho nhiéu trudng hop, Iénh jinput cho
phép ban tao cau nhac dé vao dir liéu duodc an toan. Vi du example1.m véi nhiing phan du-
dc sUa:

function example1

% example1.m Vidu uéc lugng chiéu cao ngdi nha
h=2
theta = 60
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D = input(CJ Vao khoang cach gitra ngugi va ngdi nha: [J)
building_height = h + D*tan(theta*pi/180)

chay file nay:

>> example1
h=
2
theta=
60
Vao khoang cach gilta ngudi va ngdi nha: 60
D=
60
building_height=
64.8319

& vi du trén ta g6 vao sd 60 va dn Enter. Nhiing 1énh sau d6 sé tinh vdi gia tri ctia D la 60.
Chu y rdng ham input c6 thé dung véi cac phép toan khac giéng nhu déi véi cac ham théng
thudng khac, ham input ciing chap nhan d6i véi bat c kiéu biéu dién s nao, vi du ta vao
mot so la: +5.

>> example1
h=
2
theta=
60
Vao khoang céach gilta ngudi va ngdi nha: sqrt(1908)+5
D=
48.6807
building_height=
52.9783

Dé& xem nhiing tac déng clia 1énh echo, ta diing chiing trong script file:

echo on
function example1
% example1.m Vidu uéc lugng chiéu cao ngdi nha
h=2
theta = 60
D = input(CJ Vao khoang cach gitra ngugi va ngdi nha: )
building_height = h + D*tan(theta*pi/180)
echo off

chay chuadng trinh ta dugdc:

>> example1

% example1.m Vi du uGc lugng chiéu cao ngdi nha
h=2

h=
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2
theta = 60
theta=

60
D = input(C Vao khoang cach gilta ngugi va ngéi nha: )
Vao khoang céach gilta ngudi va ngdi nha: 60
building_height = h + D*tan(theta*pi/180)
building_height=

64.8319
echo off

Nhu ban da thay trong trudng hdp nay, 1énh echo lam cho két qua khé doc hon, nh-
ung nguac lai 1énh né cé thé rat co ich khi g& réi nhiéu script file (ng dung.

00o

Chuong 5
QUAaN Ly Tép

MATLAB cung cdp mét s6 cac ham file hé théng va cac Iénh cho phép ban liét ké tén file,
xem, va xoa M_file, hién thj va thay déi thu muc chita n6. Mét sé téng két cac l1énh duoc d-
wa ra trong bang duéi day. Thém vao d6 ban cé thé xem va slra dudng dan cla MATLAB
(matlabpath). Nhiing dudng dan nay chi cho MATLAB noi chiia script file va ham M_file
trong may tinh cla ban. C6 rat nhiéu trudng hogp cac ham trong MATLAB la cac M_file don
gian dudc cha trong 6 dia, nhung MATLAB théng bao khéng biét ham nay, nhu vay do né
khéng tim dudc dudng dan clia MATLAB, ban can phai thay déi lai dudng dan:

Cac ham hé théng file

addpath dir1

Thém thu muc dir1 vao bt dau clia dudng dan

cd Hién thi thu muc hién thoi

p=cd Gan thu muc lam viéc hién thai cho bién p

cd path Thay d6i thu muc da ra bang dudng dan

delete test.m Xoa M _file test.m

dir Danh sach tt ca cac file trong thu muc hién thdi

d =dir Tra lai file trong thu muc hién thai trong cau tric
biénd

edit test MG test.m dé soan thdo, giéhg nhu Open trong

bang chon file

exist(Jcowl,[Ifilel])

Kiém tra su ton tai clia file cow.m trong dudng
dan

exist(LJdL,Cldirl])

Kiém tra su ton tai clia thu muc d trong dudng dan

filesep

Téach file nhul\ [ trong Windows95 va NT, [:L] trén
Macintosh

fullfile Tao tén file véi dudng dan day da

inmem Danh sach ham M file, goi ra ti bd nhé
Is Giéng nhu dir

MATLABrc.m MATLAB chi khéi dong script M_file, thuc

hién truéc khi startup.m
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MATLABroot Tra dudng dan thu muc cho chuong trinh thuc
hién MATLAB

path Hién thi hodc stia dudng dan ctia MATLAB
(MATLABpath)

pathdef.m Ham M _file, noi ma mmatlabpath la dung

pathsep Chia dudng dan cho matlabpath

pwd Giéng nhu cd

rmpath dir1 B di thu muc dir1 tir dudng dan matlabpath

startup.m script M_file thuc hién khi MATLAB khéi déng

tempdir Tén cla thu muc tam thdi

tempname Tén cla file tam thoi

type test Hién ra M _file test.m trong c(ra s6 I1&énh

what Tra lai danh sach tat ca M_file va MAT _file
trong thu muc hién thoi

which test Hién thi dudng dan thu muc dén test.m

Pudng dan cla MATLAB |a danh sach cla tat ca cac thu muc luu trir cac file cla
MATLAB. Hon nita, néu ban tao mét thu muc ctia M_file thi dudng dan cla né phai dudc
thém vao matlabpath, néu khéng thi MATLAB khéng thé truy cap dén céc file clia ban duoc,
tru khi file d6 dat trong thu muc hién thai.

D& xem MATLAB sit dung matlabpath nhu thé ndo, hay xem trudng hop dudc mé ta
trong bang sau:(Khong thay)

Pudng dan ctia MATLAB
Khi ban g6 >> cow, MATLAB sé lam nhu sau:

(1) Kiém tra néu cow |a mét bién trong khéng gian lam viéc cia MATLAB, néu khéng

thi...

(2) N6 kiém tra néu cow la mét ham dudc xay dung, néu khéng thi...

(3) N6 kiém tra néu mét tén M_file cow.m tén tai trong thu muc hién thdi, néu khéng

thi...

(4) N6 kiém tra néu cow.m tén tai bat c( noi nao trén dudng dan cla MATLAB bang

céach tim kiém dudng dan.

Khi nao su phd hgp dudc tim thay thi MATLAB chap nhan nd. Vi du nhu cow ton tai nhu
mot bién trong khong gian lam viéc cia MATLAB, thi MATLAB khong dung ham hozc bién
cé tén la cow. Vi vay ban tranh khéng nén tao bién c6 tén trung vGi tén ham nhu:
>>sqrt = 1.2;
>> sqrt(2);

Nhiing I&nh trén sé tao ra 16i, bdi vi sqrt 6 day khéng phai 1a ham tinh c&n bac hai, n6
la bién c6 gia tri 1a 1.2. Tha tuc dudng dan con dudc dung khi 1énh Jfoad dudc dung. PAu tién
MATLAB tim kiém trong thu muc hién tai, sau d6 né tim theo dudng dan ctia MATLAB dén
file dUr liéu.

Thuc t€ thd tuc tim kiém cla MATLAB phiic tap hon la trinh bay & trén rat nhiéu vi
MATLAB dung rat nhiéu file c6 phdn md rong 1a O.mO . Ham M_file ¢6 thé chita nhiéu hon
moét bién, thu muc trong matlabpath cé thé c6 thu muc con goi 1a private, va MATLAB cung
cdp chuong trinh hudng d6i tuong véi cac toan tir dinh nghia lai M_file & trong thu muc con,
bat dau bang ki tu @. Néu tat ca nhiing dac diém nay dudc cdng thém vao bang trén thi né
sé day du hon, nhung sé rat kho hiéu. Néu ban mudn nghién ciu thém vé phan nay thi xem
céac tai liéu cung cap trong dia CD.
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Né&u ban c6 M_file hoac MAT _file ch(a trong thu muc khéng phai & trong dudng dan clia
MATLAB va khéng 6 trong thu muc hién tai, MATLAB khong thé tim thay ching. C6 hai giai
phap cho van dé nay la:

(1)_Tao thu muc thiét k&€ thanh thu muc hién tai, dung lénh cd hodc pwd tir trong bang
truGe.

(2)_Codng thém thu muc thiét k& trong dudng dan clia MATLAB .

Cuéi cung né rat dé dang khi ta st dung phuong phap duyét qua cac dudng dan

(path browsen hoac cac |Iénh trong clia s6 1énh path va addpath. D& dung path browser, ta
chon set path ti bang chon file hoic nhan chudt trén nut path browser trén thanh cong cu
clia clra s6 1énh. Lam nhu vay ta s& dudc man hinh giéng nhu hinh 5.1:

Giéng nhu thiét k& cac GUI, né lién quan truc tiép khi ta st dung. Budng dan matlabpath
duoc hién thi & bén trai, thu muc con ndm trong dudng dan dudc chon nam & bén trai, con
cac nut thay déi dudng dan nhu thém dudng dan méi (add to path), loai bd dong dan
(remove from path) & phia trén. D& ghi lai su thay d&i ta chon save path tir bang chon file
clia clia s8

path browser truc khi dong GUI.

2 Path Browser =] E3
File Edit %iew Path Toolz Help

Current Directary Filez in general
IE:EHATLABEZEhin Emwg&nl H-[] @char -

Path | . @ binpatch.m

G- WMATLAEBEZ\toolboxwmat lab® o= i R @ od.m
CoAMATLAESZWCoolboxmat labhop | | 6. @ clear.m
C:wMATLAREZ\toolboxhmwatlabhla | | i @ computer.m
CoAMATLAESE W Coolboximatlabyel ) ¢ @ Contents. m
C:AWMATLABSZWtoolboxhmat labhel T
C:4MATLAEEZ\toolboximatlabysp | | [ copyiile.n
C:WMATLAEEZ\toolboximatlabima | | [ apelear.u
C:wMATLABEZ\toolboxhwatlabhtda | @ dhcont . m
ConMATLABEZVCoolboxhmat labypo = | b @ dbdomm . m
CoAMATLABSEVtoolboxhmatlabyfu 4y | i @ dbmex . mw -
=L MATT ADC 7L = m Tl mar v == 1 = 1e —r
4| | b 4] | B
Ready | [1:26 PM 2

Hinh 5.1 path browser trong MATLAB 5.2

C(ta s8 path browser trong MATLAB 5.0 khong khac 1dm so v6i MATLAB 5.2, chii yéu la
céac nut thay déi dudng dan trong MATLAB 5.2 thi né d4t & trén dinh con 8 MATLAB 5.0 n6
dudc dat & bén phai. Dé ghi lai su thay déi dudng dan trong MATLAB 5.0 tréc khi déng GUI
ta nhan nat save settings.
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& MATLAE Path [_ (O] x|
Current Directany Filez in general Add to Path... |
IE:&M&TL&Ehbin Erowse. .. | H-[] @Echar |«

..... [ addpath. Bemove fram Path |
Fath | @ binpatch s |
bt maao ] | B edm
c:hmatlabitoolboxhmatlabhol | |
c:matlabhtoolbosbmatlabhla [E] clear.m Refrezh |
c:hmnatlabbtoolbosSmatiabhel ] 5 [E compute
c:vmatlabhtoolboxbmatlabhel - || [E] Contents .
c:matlabtoolboximatlabhep || G [ dbclearr Save Seftings |
o Smatlabtoolboshmatlabhrm | | (o @ dhant i
o Smatlabhtoolboxhmatlabhd. dbd ) Restore Defaults. .. |
o hmatlabhtoolboshmatlabhp | @ 2l
o hmatlabtoolboshmatlabhfe. | ETI dbmes. m
chmatlabstoolboxhmatlabhep | e @ dbaquit.m | Cloze I
o hmatlabtoolboshmatlabhor | | G ETI dhstack.
c:vmatlabtoolboxtmatlabhgr | ¢ El dbstat
o Smatlabhtoolboxhmatlabheg Rl
|::f\mat!a!:ufxtu:u:u!!:u:u:-:'\mat!a!:uf'\gl | | @ ':!!:'StEF'-'T -
4 I I 3 4 I I 3

Hinh 5.2 path browser trong MATLAB to Student

5.1 MATLAB khi khdi dong

Khi khdi dong MATLAB, né tao ra hai script M_file 1a matlabrc.m va startup.m, trong d6
atlabrc.m di cing MATLAB, va nhin chung la khong dudc stia no.

Cac lénh trong M_file tao mét cau hinh méc dinh vé kich ¢ clia clra s6 va vi tri clia nd,
ciing nhu cac dac diém mac dinh khac trong Windows95, WindowNT. Budng dan méc dinh
dudc tao bang cach goi script file pathdef.m tir matlabrc.m. Trong cac phan, cac Iénh trong
matlabrc.m kiém tra su tén tai cGa script M_file startup.m trong dudng dan clia MATLAB
néu nd ton tai, cac Iénh trong nd dugc thuc hién.

Su lua chon M_file startup.m chifa cac 1énh c6 nhiing dic diém riéng déi Véi
MATLAB. Vi du né rat théng thudng néu ta thém mot hodc hon céac Iénh path hoac addpath
trong startup.m dé chén thém cac thu muc vao trong dudng dan clia MATLAB. Giéng nhu
vay, mac dinh hién thi khuén dang sé c6 thé thay d&i dudc nhu format compact. Néu ban
c6 man hinh can bang xam, Iénh graymon sé& c6 ich khi tao mac dinh d6 hoa cho ché do
nay. Hon nita, néu ban vé dé thi c6 cac kiéu mac dinh riéng thi mét su goi téi colordef c6
thé xuat hién trong startup.m. Khi startup.m 1a mét file chuén trong script M_file, thi khéng
moét 1énh nao c6 thé thay thé& dudc trong né. Tuy nhién ta c6 thé thay thé& I1énh quit trong
startup.m.

000
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chuong 6
cac phép toan véi MaNg

T4t cd moi su tinh toan déu duy tri mot diém 1a cé s dung dén cac sé don, goi la
scalars. Phép toan c6 lién quan dén scalars la cac phép toan co ban, nhung mét lic nao
d6, phép toan phai 13p lai nhiéu lan khi tinh trén nhiéu s&. D& gidi quyét van dé nay,
MATLAB dinh nghia thao tac trén mang di liéu.

6.1 Mang don

Gia s{ ta xét ham y=sin(x) trong mét nra chu ky (O O x O 0 ) trong khoang nay s6
diém gia tri cGa x 1a vo tan, nhung ta chi xét nhimg diém cach nhau mét khoang gia tri la
0.10 nhu vay sé cac gia tri clia x la dém dugc. T d6 ta c6 mang cac gia tri clia x 1a
x= 0, 0.1, 0.201,..., I

Néu ta ding may tinh ky thuat dé tinh thi ta dugdc tuong (ng cac gia tri cla y, ti d6 ta co
mang cla y

X 0 010 020 o030 0.40 050 060 o0.70 o080 090 0O
y 0O 031 059 081 09 1.0 095 081 059 031 0

trong mang x chlra cac phan t& x1, x2, ..., x11
trong mang y chla cac phan t y1, y2, ..., y11

Trong MATLAB dé& toa nhiing mang nay rat don gian; vi du dé tao hai mang trén ta danh
céc lénh sau vao ddu nhac cia MATLAB:

>> x=[0 .1*pi .2*pi .3*pi .4*pi .5*pi .6*pi .7*pi .8*pi .9*pi pi]
X:
Columns 1 through 7
0 0.3142 0.6283 0.9425 1.2566 1.5708 1.8850
Columns 8 through 11
21991 25133 2.8274 3.1416
>>y = sin(X)
Columns 1 through 7
0 0.3090 0.5878 0.8090 0.9511 1.0000 0.9511
Columns 8 through 11
0.8090 0.5878 0.3090 0.0000
Két qua trén ta dudc mang clia y gébm cac phan ti tuong (ng 1a sine cla cac phan t cia x,
& day MATLAB ngam hiéu la ta tinh sine clia ting phan t& cla x.
Dé& tao mang, ta dat cac phan tr cia mang vao gilra hai ddu ngoac vuéng "[...]"; gilia

hai phan t& clia mang c6 thé 1a dau cach hodc ddu phéy ",

6.2 Dia chi clia mang

& trén mang x c6 1 hang, 11 ¢t hay cé thé goi 1a vector hang, mang cé do dai 11
+) D& truy nhap dén cac phan ti clla mang ta dung cac chi s6 thd tu cGa phan ti d6 trong
mang
vi du x(1) la phan t th& nhat ca mang, x(2) la phan t thi hai cia mang...
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>> X(2) % phan t th(r nhat ca mang
ans=

0.3142
>> y(5) % phan ti th( 5 cia mang
ans=

0.9511

+) D& truy nhap dén nhiéu phan ti cia mang, vi du ta truy nhap tir phan t& th( nhat dén
phan t& th nam cda mang x:

>> x(1:5)
ans=
0 0.3142 0.6283 0.9425 1.2566

Truy nhap ti phan t& thr 7 dén phan t& cudi cia mang y:

>> y(7:end)
ans=
0.9511 0.8090 0.5878 0.3090 0.0000

Truy nhap ti phan t& tht ba dé€n phan ti th nhat cia mang y:

>>y(3:-1:1)
ans=

0.5878 0.3090 O
G vi du trén 3 1a phan ti thir 3, 1 la chi phan t& dau tién, con -1 1a gia tri cdng (vi tri phan tdr
sau bang vi tri phan tir trudc cong véi -1)
Truy nhap dén cac phan t& trong khoang tir phan tir thi 2, dé€n phan ti thr 7, vi tri cla
phan t{ sau bang vi tri clia phan t tru6c cdng v6i 2, clia mang x:

>> x(2:2:7)
ans=
0.3142 0.9425 1.5708

Tao mang gém cac phan tir thir 1, 2, 8, 9 cla mang v:

>>y([8291])
ans=
0.8090 0.3090 0.5878 0
Néu ta truy nhap vao cac phan ti clia mang ma thi tu cac phan ti tang déu véi 1, ta c6 thé
danh 1énh:

>> x(1:3)
ans=
0 0.3142 0.6283

6.3 C4u tric cla mang
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V6i mang c6 s6 ludng phan t it thi ta ¢ thé nhap vao truc ti€p, nhung véi mang c6 sé |-
uong I6n cac phan tir thi ta ding mét trong hai cach sau:
+) Tao m6t mang bat dau 1a phan tir 0, sau bang phan t trudc cdng véi 0.1, phan t& cudi |a
1, tat ca cac phan t& cia mang dudc nhan vai O

>> x= (0:0.1:1)*pi
X:
Columns 1 through 7
0 0.3142 0.6283 0.9425 1.2566 1.5708 1.8850
Columns 8 through 11
2.1991 25133 2.8274 3.1416

+) Tao mang gém cac phan ti cla x bang ham Jinspace. Cu phap clia ham nay nhu sau:

linspace(gia tri phan tir dau, gia tri phan tl cudi, sé cac phan tl)
vidu

>> x = linspace(0,pi,11)
X=
Columns 1 through 7
0 0.3142 0.6283 0.9425 1.2566 1.5708 1.8850
Columns 8 through 11
21991 25133 28274 3.1416

Céch thr nhat gilp ta tao mang ma chi can vao khoang cach gia tri gilra cac phan ti
(khdng can biét sd phan tl), con cach th{ hai ta chi can vao sé phan ti cia mang (khéng
can biét khoang céach gia tri gilta cac phan tu).

Ngoai cac mang trén, MATLAB con cung cdp mang khéng gian theo logarithm bang
ham
logspace. Cu phap cla ham /logspace nhu sau:

logspace(sé mi dau, s6 mi cudi, s6 phan t()

vi du:
>> logspace(0,2,11)
ans=

Columns 1 through 7
1.0000 1.5849 2.5119 3.9811 6.3096 10.0000 15.8489

Columns 8 though 11

25.1189 39.8107 63.0957 100.0000

Tao mang, gia tri bat dau tai 10°, gia tri cudi 1a 10°, chita 11 gia tri

Céac mang trén la cac mang ma cac phan ti clia né dugc tao Ién theo mét quy luat
nhat dinh. Nhung déi khi mang dudc yéu cau, nd khéng thuan tién tao cac phan ti bang cac
phuong phap trén, khéng c6 mét mau chuan nao dé tao cac mang nay. Tuy nhién ta cé thé
tao mang bang cach vao nhiéu phan tir cing mét ltc
Vidu

>>a=15b=1:2:9
a:
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1 2 3 4 5
b=
1 3 &5 7 9
>>c =[aDb]
1 2 3 4 5 1 3 5 7 9
& vi du trén ta da tao hai mang thanh phan 12 a va b sau dé tao mang ¢ bang cach ghép hai
mang a va b.
Ta cling c6 thé tao mang nhu sau:

>>d=[a(1:2:5) 1 0 1]
d=
1 3 5§ 1 0 1

a la mang gébm cac phan t& [1 3 5], mang d 1& mang gém cac phan ti clia a va ghép thém
cacphanti[1 0 1]
Tom lai ta c6 bang cau tric cac mang co ban:

x=[2 2*pi sqrt(2) 2-3j] Tao vector hang x chita cac phan ti dac biét.

x= first : last Tao vector hang x bat dau tai first, phan ti sau
bang phan t{ truéc cong vai 1, két thic la phan ti
c6 gia tri bang hodc nhd hon last .

x= first : increment : last Tao vector hang x bat dau tai fist, gia tri cong la
increment, két thac 1a phan tlr c6 gia tri bang hodc
nho hon last.

x= linspace(fist, last, n) Tao vector hang x bat dau tai first, két thac 1a last,
¢ n phan ta.
x= logspace(first, last, n) Tao vector hang khéng gian logarithm x bat dau tai

10", k&t thdc tai 10, c6 n phén t.

6.4 Vector hang va vector cét

Trong cac vi du trudc, mang chira mét hang va nhiéu cét, ngudi ta thudng goi la vector
hang. Ngoai ra ta con ¢ mang |a vector cét, tdc |a mang c6 mét cot va nhiéu hang, trong
trudng hop nay tat ca moi thao tac va tinh toan déi véi mang nhu & trén |1a khong thay déi.

TU cac ham tao mang minh hoa & phan trudc (tat cd déu tao vector hang), c6 nhiéu
cach dé tao vector cdt. Mot cach truc tiép dé tao vector cot la vao ting phan ti clia mang
nhu vi du sau:

>>c =[1;2;3;4;5]
C:

A wWODN -

Khéac véi trudc 1a ta dung dau cach hay dau phdy dé phan cach gilta hai cot cla
vector hang. Con & vi du nay ta diung ddu cham phdy dé phan cach gilta hai hang cta
vector cot.
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M6t cach khac dé tao cac vector cot 1a dung cac ham finspace, logspace, hay ti cac
vector hang, sau d6 dung phuong phap chuyén vi. MATLAB dung toan tir chuyén vi la (')
dé chuyén tur vector hang thanh vector cot va nguoc lai.

Vi du tao mét vector a va vector b la chuyén vi clia vector a, vector ¢ 1a chuyén vi cla
vector b:

>>a=1:5
a:

1 2 3 4 5
>> b= 2a'
b=

1

2

3

4

5
>>c=Db'

1 2 3 4 5

Ngoai ra MATLAB con st dung toan ti chuyén vé6i dau chdm déng trudc (') ( toan tir
chuyén vi chdm). Toan t& nay chi khac véi toan tir chuyén vi (') khi cac phan ti cia mang
la s& phic, tic 1a tir mot vector ngudn vGi cac phan ti 1a sé phirc, toan ti (') tao ra vector
phuc lién hop chuyén vi, con toan ti (.') chi tao ra vector chuyén vi.

Vi du sau day sé lam rd diéu trén:
>>c=a.' % Tao vector ¢ tif vector a & trén bang toan t{ chuyén vi chadm
C:
1
2
3
4
5
>>d=a+i*a % Tao vector sé phic d ti vector a
d=
Columns 1 though 4
1.0000+1.0000i 2.0000+2.0000i 3.0000+3.0000i 4.0000+4.0000i
Columns 5
5.0000+5.0000i
>>e=d. % Tao vector e tir vector d bang toan t&r chuyén vi chdm (.")
e:
1.0000 + 1.0000i
2.0000 + 2.0000i
3.0000 + 3.0000i
4.0000 + 4.0000i
5.0000 + 5.0000i
>>f=d % Tao ra vector f ti vector d bang toan t& chuyén vi (')
f=
1.0000 - 1.0000i
2.0000 - 2.0000i
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3.0000 - 3.0000i
4.0000 - 4.0000i
5.0000 - 5.0000i

3 trén ta chi xét dén mang c6é moét hang hay mot cot bay gid ta xét trudng hop ¢
nhiéu hang va nhiéu cot, n6 con dudc goi la ma tran. Vi du sau day |a ma tran g cé
hai hang va bon cot:

>>g=[1234:567 8]
g:
1

2 3 4
5 6 7 8
Trong vi du nay ta ding ddu cach dé vao cac phan ti trong hang va dau cham phay (
:) dé tao hai hang; ngoai ra ta ciling c6 thé tao ma tran nhu sau:

>>g=[1234

5678

910 11 12]

g:
1 2 3 4
5 6 7 8
9 10 11 12

Chu y: Khi nhap vao ma tran thi gilia cac hang s6 phan t&f phai bang nhau néu khong
chuong trinh sé bi bao 16i nhu vi du sau:

>>h=[123,4567]
Numbers of elements in each row must be the same

+) Phép toan gilta mang véi sé don.

Trong vi du trudc ching ta da tao mang x bang cach nhan cac phan t& cia mét mang
vGi . Cac phép toan don gian khac gilra mang véi s6 don 1a phép cong, phép tris, phép nhan,
va phép chia clla mang cho sé dé bang cach thuc hién phép toan déi véi ting phan t clia

mang.
Vi du:
>>g=[1234:5678;910 11 12];
>> -2 % Trir cac phan t& clla mang g di 2
ans=
-1 0 1 2
3 4 5 6
7 8 9 10
>> 2*g - 1 % Nhan tat ca cac phan ti cia mang g véi 2 sau dé trur di 1
ans=
1 3 5 7

9 11 13 15
17 19 21 23
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+) Phép toan gilta mang v6i mang

Thuét toan thuc hién phép toan gilra cac mang khong phai don gian nhu trén ma né con
bi rang budc bdi cac diéu kién khac nhu d6i véi hai mang kich ¢d nhu nhau thi ta c6 cac
phép toan sau: phép cong, phép trlr, phép nhan, chia tong Ung gitra cac phan t cla cta hai

mang.

Vidu:

>>g % Goi lai mang g
1 2 3 4
5 6 7 8

9 10 11 12
>h=[1111;2222;3333] % Tao mot mang mdi h.

2 3 4 5
7 8 9 10
12 13 14 15
>>ans-h % L&y két qua tréc trir & mang h, ta doc lai mang g.

ans=
1 2 3 4
5 6 7 8

9 10 11 12
>>2*g-h % Nhan ma tran g vGi 2 sau dé lay két qua trir di ma tran h.
ans=

1 3 5 7

8 10 12 14

15 17 19 21
>> g.*h % Nhan tuong (ng cac phan tir cia mang g véi cac phan ti cia mang h
ans=

1 2 3 4

10 12 14 16

27 30 33 36

G vi du trén ta da dung toan t&r chdm_nhan ( .* ), ngoai ra MATLAB con dung toan tlr
cham_chia ( ./ hoéc .\ ) dé chia tuong (ng cac phan t ctia hai mang nhu vi du dudi day:

>>g./h % Chia phai tuong (ng cac phan tlr clia mang g vGi cac phan ti clia mang h
ans=
1.0000 2.0000 3.0000 4.0000
2.5000 3.0000 3.5000 4.0000
3.0000 3.3333 3.6667 4.0000
>>h\g % Chia trai tuong (ng cac phan ti cia mang g véi cac phan t& clia mang h
ans=
1.0000 2.0000 3.0000 4.0000
2.5000 3.0000 3.5000 4.0000



Updatesofts.com Ebook Team 32
3.0000 3.3333 3.6667 4.0000

Chu y ta chi ¢6 thé dung phép nhan_cham hay phép chia_cham déi véi cac mang g va h ma
khong thé dung phép nhan ( * ) hay phép chia ( / hodc \ ) vi d6i véi cac phép toan nay yéu
cau s6 cot va sé hang cla hai ma tran phai tuong thich.

vi du:

>>g*h
??7? Error using ==>*
Inner matrix dimensions must agree.
>> g/h
Warning: Rank deficient, rank = 1 tol = 503291e-15.
ans=
0 0 0.8333
0 0 21667
0 0 3.5000
>> h/g
Warning: Rank dificient, rank = 2 tol = 1.8757e-14.
ans=
-0.1250 0 0.1250
-0.2500 0 0.2500
-0.3750 0 0.3750

Phép chia ma tran da ra két qua ma khong can thiét phai cling kich ¢& nhu ma tran g
va ma tran h. Vé cac phép toan déi véi ma tran ching ta sé néi dén sau
+) Mang véi luy thira.
MATLAB dung toan t& ( .» ) dé dinh nghia luy thita cla mang.
Vi du ta c6 hai mang g va h nhu & trén, ta c6 thé tao cac mang mdi bang toan t& (A ) nhu
sau:

>>g.A2 % Cac phan tlr cia g dugc luy thira vé s6 md la 2.

ans=
1 4 9 16
25 36 49 64
81 100 121 144
>> g.M-1 % Céac phan t clia g dugc luy thira véi s6 mii la -1.

ans=
1 0.5 0.33333 0.25
0.2 0.16667 0.14286 0.125
0.11111 0.1 0.090909 0.083333
>> 2.g % Cac phan tr clia g la s6 mi cla 2.
ans=
2 4 8 16
25 36 49 64
729 1000 1331 1728
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>>g.Mh-1) % Céc phan ti cla g dudc luy thira vGi s6 mi 1a tuang Ung la cac phan ti
cla h tru di 1.
ans=
1 1 1 1
5 6 7 8
81 100 121 144

Sau day la bang mot s6 phép toan co ban clia mang:
Céc phép toan déi véi cac phan tir cla mang

D{ liéu minh hoa: a=[a, a, .. a], b=[b, b, ... b], clasb vé hudng
Cong véi s6 don atc=[a,+c a,+c ... a,+C]
Nhan vGi s6 don a*c=J[a,*c a,*c ... a,*c]
Coéng mang atb=[a,*b, a,*b, ... a-+b_]
Nhan mang a*b=[a’*b, a’b, .. a*b,]
Chia phai mang a/b=[a/b, al/b, .. alb,]
Chia trai mang a\b=[a\b, a\b, ... a\b,]
Luy thira mang a’c=[a*c a),*c ... a,c]
cra=[cra, cta,... c*a,]a.*b=[a,*b, a,b,... a"b,]

6.5 Mang c6 cac phan tir 1a 0 hosc 1.

Bdi vi ¢6 nhiing (ing dung chung ctia ching ma MATLAB cung cap nhiing ham dé tao
nhiing mang ma cac phan tlr cia chung 1a 0 hoac 1.

Vi du:
>> ones(3) % Tao mang 3 hang, 3 cot véi cac phan tr1a 1.
ans=

1 1 1

1 1 1

1 1 1
>> zeros(2,5) % Tao mang 2 hang, 5 cot véi cac phan tir 1a 0.
ans=

0 0 0 0 0

0 0 00O

Tao mang c6 cac phan t 1a 1, kich ¢d bang mang g da biét.
>> size(g) % Ham tra vé kich ¢ clia mang g.

ans=
3 4

>> ones(size(g))

ans=
1 1 1 1
1 1 1 1
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Khi goi ham ones(n), zeros(n) véi mot thong s6 n thi MATLAB sé tao mang vuong véi s6
hang va s6 cot la n. Khi goi ham véi hai thong s6 ones(r,c), zeos(r,c) thi r la chi s6 hang, c la
chi sé cot.

6.6 Thao tac ddi v4i mang

TU cac mang va cac ma tran co ban cla MATLAB, cé nhiéu cach dé thao tac déi véi
ching. MATLAB cung cép nhiing cach tién ich d& chén vao, |ay ra, sdp sép lai nhiing bd
phan tlr con clia ching bang céac chi s6 clia cac phan t&. Vi du d6i day sé minh hoa nhiing
d&c diém thao tac déi véi mang va ma tran & trén:

>>A=[12 3456789

A=
1 2 3
4 5 6
7 8 9
>>A(3,3)=0 % Gén phan ti hang thi 3, cot thir 3 bang 0.
1 2 3
4 5 6
7 8 0
>>A(2,6) =1 % Gan phan ti hang thit 2, cot thr 6 bang 1.
1 2 3 0 0 O
4 5 6 0 0 1
8 0 0 0 O

7
6 day ma tran A khong c6 6 c6t, kich cd cla ma tran A phai tang 1én cho phu hgp, cac phan
tang thém dugc dién bang cac con sd khong.

>>A(,4)=4 % Gan tat ca cac phan tir thudc cot thir 4 bang 4.

O OO
—

& trén ta dung dau hai chdm ( : ) dé chi tat ca cac hang.

>A=[123;456;78 9] % Gan lai cac gia tri cla ma tran A.

>> B = A(3:-1:1,1:3) % Tao ma tran B bang cach ddo ngudc cac hang clia ma tran
A.
B=
7 8 9
4 5 6
1 2 3
>> B =A(3:-1:1,2) % Cilng tao ma trén B nhu trén

% nhung & day ta dung ( : ) dé chi tat ca cac cot.
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1 2 3
>>C=[A B(,[13])] % Tao ma trdn C bang cach ghép ma tran A va
% cot th(r nhéat, th( ba cla ma tran B vao bén phai ma

tran A.
C=
1 2 3 7 9
4 5 6 4 6
7. 8 9 1 3
>>C=[1 3]
C=
1 3
>> B = A(C,C) % Dung ma tran C lam chi s6 dé tao ma tran B T ma tran A.
B=
1 3
7 9
>> B=A(:) % Tao ma tran c6t B tU ma tran A.
1
4
7
2
5
8
3
6
9
>>B =B % Chuyén ma tran B thanh ma tran hang bang toan ti chuyén vi
cham.

1 4 7 2 5 8 3 6 9

>> B(:,2) =[] % Loai bo cot th(r hai clia ma tran B.

Khi ta gan cot thir hai cia ma tran B cho ma tran réng ([]) thi n6 sé bi xoa, ma tran con lai sé
rat bé di hang th( hai.

>>B=B.
1 4 7
3 6 9
>>B(2,) =[]
1 4 7
>>A(2,))=B % Thay hang th( hai clia ma tran A bang ma tran B.
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1 2 3

1 4 7

7 8 9
>>B=A([2 2 2 2)
B=

2 2 2 2

4 4 4 4

8 8 8 8

Tao ma trén B b&ng cach tao bén cot gidng cot th(r hai clia ma tran A, s6 hang van gilr
nguyén bang sé hang clia ma tran A.

>> A(2,2) = ]
7?77 Indexed empty matrix assignment is not allowed.

& day MATLAB khéng cho phép xoa di mét phan tl clia ma trdn ma phai xoa di mét cot
hoac mét hang.

>> B =A(4,)
??? Index exeeds matrix dimension.

Vi du trén ma trén A khong c6 bon hang, nén MATLAB thong bao nhu trén.
>>B(1:2,)) = A
??? In an assignment A(matrix, :) = B, the number of columns in A and B must be the

same.

MATLAB chi ra rng ban khéng thé gan mét ma tran vao trong mét ma tran khac ma khac
nhau vé kich c8.

>>B=[147]
>> B(3:4,:) = A(2:3,))
B=

1 4 7

0O 0 O

1 4 7

7 8 9

Nhung ta c6 thé gan hai hang clia ma tran A cho hai hang clia ma tran B, khi ma tran A va
ma tran B ¢ cling s6 c6t. Ma tran B chi c6 mét hang nén khi thém hang th ba va hang thi
tu thi hang th hai ca ma trén B dudc mac dinh cho thém cac phan t& 0 vao.

>> G(1:6) = A(:,2:3)
G=
2 4 8 3 7 9

TU phan t& th&r nhat dén phan ti th(r sau clia ma tran G dudc gan bang cot thi hai va cot
th(r ba clia ma tran A.
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Doi khi dé tién Igi hon ta chi diing chi s don dé truy nhap dén céc phan tlr clia mang.
Khi chi s& don dugc ding trong MATLAB thi th(r tu cac phan t& cla mang dudc tinh bat dau
tir phan t& dau tién cha cot, tinh hét cot thi tinh dén cot tiép theo..

Vi du:
>>D=[123456789 10 11 12]
D=
1 2 3 4
5 6 7 8
9 10 11 12
>> D(2) % Phan t& tht hai ciia mang.
ans=
5
>> D(5) % Phan ti thd nam cia mang ( c6t 2, hang 2).
ans=
6
>>D(end) % Phan tl cudi cung clia mang.
ans=
12
>>D(4:7) % TUphén t&th( tu d&n phan ti thir bay clia ma tran.
ans=
2 6 10 3

Ngoai trudng hdp dung dia chi dua trén bang chi s6, ching ta con c6 thé dung dia chi
dua trén mang logic_la két qua tir cac phép toan logic. Néu kich ¢ clia mang logic can
bang v6i mang tao ra né thi dé chinh Ia dia chi ctia mang. Trong trudng hap nay thi phan tlr
True (1) dudc gilta lai va phan t False (0) bi bo di
Vi du:

>>x=-3:3 % Tao mang dir liéu.
X:
3 2 1 0 1 2 3
>> abs(x)>1
ans=
11 0 0 O 1 1
Tra vé mot mang logic véi gia tri moét tai nhiing phan t& ¢6 tri tuyét déi I6n hon mot.

>> y = x( abs(x)>1)
y:
3 -2 2 3
Tao mang y bang cach 18y nhiing phan t& clia x ma ¢ tri tuyét déi 16n hon mét.

>>y=x(110001 1]
7?7?77 Index into matrix is negative or zero. See release notes on
changes to logical indices

Cau Iénh bi 16i mac du abs(x)>1va[1 1 0 0 0 1 1] cung la vector nhu nhau. Trong trudng
hop nay, [1 1 0 0 0 1 1] 14 mét mang s6, khong phai la mang logic. Vi vay MATLAB c6
danh dia chi cac phan tlr c6 sé chi sé trong mang[1 1 0 0 0 1 1] va cau lénh bi I6i vi
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khéng ¢ phan tir 0. Tuy nhién MATLAB cung c&p ham /ogical dé chuyén déi t&r mang s6
sang mang logic

>>y = Xx(logical([1 1 0 0 0 1 1]))
y=
3 -2 2 3
mang logic 1am viéc vGi ma tran ciing nhu la déi véi vector:

>>B =[5 -3;2 -4]

B=

5 -3

2 -4
>> x = abs(B)>2
X=

1 1

0 O
>>y =B(x)

5

-3

4

Tuy nhién két qua dudc chuyén thanh vector cot vi khéng cach nao dé dinh nghia ma
tran chi c6 ba phan t. Dia chi cia mang A(r, ¢ ). Dia chi mét mang con trong mang A, dinh
nghia bang céac chi s vector clia hang thiét ké trong r, chi s vector clia cot thiét ké trong c.
A( r, :). DBia chi mét mang con trong mang A, dinh nghia banh cac chi sé vector clia hang
thiét k& trong r, va tat ca cac cot ciia A. A( :, c). Dia chi mét mang con trong mang A, dinh
nghia bang tat ca cac hang clia A, chi s6 vector clia cot dudc thiét k& trong c.A( : ). Dia chi
tat ca cac phan tlr ciia A nhu mét vector cot, bang cach ghép thi tu cac cot cla vector A. A(
i ) Pia chi mét mang con trong méang A, dinh nghia bang céac chi s6 vector don dudc thiét ké
trong i, véi gia s A la vector cot. A( x ). Dia chi mét mang con trong mang A, dinh nghia bdi
mang logic x. x phai cung kich ¢3 vai A.

6.7 Tim ki€m mang con

Nhiéu khi ching ta muén biét cac chi sé hay danh sach cac chi s6 clia nhiing phan ti
clia mét mang ma né thoa man mét biéu thiic quan hé, trong MATLAB dé thuc hién viéc dé
ta st dung ham find, ham nay trd vé danh sach con chi s6 tai nhilng phan t&r ma biéu thic
quan hé cla chuing la dung:
>>x =-3:3
X:

3 2 1 0 1 2 3
>> k = find(abs(x)>1)

k=
1 2 6 7
tim nhimng chi s6 tai nhiing vi tri ma tai d6 abs(x)>1
y = x(k)
y:
3 2 2 3

Tao méang y, dung cac chi s6 trong mang k.
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Ham find ciing c6 thé st dung trong ma tran:

>>A=[123;456;,7 8 9]

A=

1 2 3

4 5 6

7 8 9
>> [i,j] = find(A>5)
i=

3

3

2

3
j:

1

2

3

3

& day i 1a chi s& hang, con j 1a chi s6 cot; gilia i va j c6 méi quan hé tuong Gng dé chi
nhiing vi tri ma tai d6 biéu thic quan hé 1a dang.

Chu y: khi MATLAB tra lai hai hodc nhiéu bién, ching dudc dat trong ddu ngodc vuong,
va dudc dat bén trai dau bang. Cu phap nay khac véi cu phap thao tac d6i véi mang 4 trén,
khi ma [i,jldudc dat bén phdi ddu bang, va nd xay dung I1én mét mang ma j dudc két néi vao
bén phai dau bang.

Bang dudi day tom tat dang 1énh cla phan tim ki€ém mang:

Tim ki€m mang

i = find(x) Tra lai cac chi s6 clla mang x noi ma cac phan ti cla n6 khac
khéng

[r, c]=find(x) Tra lai chi s6 hang va chi s ¢t clia mang x ndi ma cac phan t
cla no khac khong.

6.8 So sanh mang

Chung ta c6 thé dung ham jsequalso sanh hai mang. Thi du:

>>A=[12 345678 90

A=
1 4 7
2 5 8
3 6 9
>> B =Ax(-1)."A
-1 4 7
2 -5 8
-3 6 -9
>>C=1.9 % Tao mang c6 cung gia tri vGi A nhng c6 khuodn dang khac.

1 2 3 4 5 6 7 8 9
>> jsequal(A,C)
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ans=
0
>> isequal(A,B)
ans=
0
>> isequal(A,A)
ans=
1
>> isequal(C,CL])
ans=
0

Ebook Team 49

Ham jsequal tra lai gia tri logic la dung (1) khi hai mang c6 cung kich ¢8, cac phan ti giéng
nhau. Ngoai ra né tra lai gia tri 1a sai (0).
Thém vao d6, ham ismember chi ra cac phan tr gidbng nhau gilta hai mang:

>> ijsmember(A,B)
ans=

O —-~0~~0~0-~0

>> ijsmember(A,B)
ans=

[ N\ U L (L N N -

% Két qua tra vé la vector cot.

ismembertra lai gia tri dung cho nhiing chi sd & trong A ma phan t& nay cling cé & trong doi
s6 th{ hai. Hai d6i s6 khéng can cd cung kich cd.

>>x =0:2:20
X:

0 2 4 6 8 10
>> ismember(x,A)

ans=

o111 1 0

day 1a mang c6 cung kich ¢8 vdi x, v6i 1 tai cac phan t& chung.

12

0

14

0

0

16

0

% mang véi 11 phan ta.

18 20

0
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>> ismember(x,A)
ans=

O —-~0-~0~0-~0

DPay 1a mang c6 s6 phan tir bang s phan tir cla A, véi 1 tai cac phan ti chung. Vi vay
ismember so sanh déi s6 th( nhat clia n6 vai doi sé thir hai va tra lai mét vector cd cung sd
phan t& vGi d6i s6 th(r nhat.

Nhiing ham tao khac trong thu vién MATLAB:

>> union(A,B) % Tat ca cac phan t cé trong hai mang.
ans=

-9

-7

-5

-3

-1

OCoONOOOAAPRLWN -

>> intersect(A,B) % Phan t& chung cta hai mang.
ans=

2

4

6

8
>> setdiff(A,B) % Céc phan t cé trong A nhung khong c6 trong B.
ans=

1

3

5

7

9
>> setxor(A,B) % Cac phan ti khéng thudc phan chung gita A va B.
ans=

-9

-7
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Nhiing ham nay dudc téng két lai trong bang duéi day:
So sanh mang

isequal(A, B) Pung néu A va B giéng nhau.

ismember(A, B) Dung khi phan t& ctia A ciling 1a phan t& cta B.

intersect(A, B) Céc phan t chung gilra A va B.

setdiff(A, B) Céc phan tlr cé trong A ma khéng ¢6 trong B.

setxor(A, B) Céac phan t& khong thudc phan chung gilta A va
B.

union(A, B) Tat ca cac phan ti c6 trong A va B.

6.9 Kich c8 clia mang

& phan tru6c chung ta da biét 1énh who cung cdp tén bién do ngudi dung dinh nghia.
Trong trudng hdp cla mang, né con rat quan trong khi biét kich ¢ clia mang. Trong
MATLAB, lénh whos cung cap nhiing thong tin nay:

>> whos
Name size Bytes Class
A 3x3 72 double array
B 1x3 24 double array
ans 1x4 32 double array (logical)

Grand total is 16 elements using 128 bytes

Thém vao dé dé danh s6 va kich c& clia bién, whos hién thi téng sé bytes da chiém, va
class cla cac bién. Vi du, & théng tin dé cap trén, ans 1a mang logic

Trong nhiing trudng hop ma kich ¢& clia ma tran hoac cla vector khéng dugdc biét nhung
nd can thiét cho mot s6 cac thao tac, MATLAB cung cadp hai ham (ing dung la size va length

>>A=[1234,567 8]
>> s = size(A)
S:

2 4

Véi mét thong sé ra, ham size tra lai mot vector hang trong dé c6 hai phan t, phan ti
th( nhat Ia chi s6 hang, con phan t th hai chi s6 cot.
>> [r,c] = size(A)
r=
2
C:
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4
VGi hai thong s6 da ra, ham size tra lai s6 hang & trong bién th(r nhat, va sd cot & trong bién
th{r hai.
>>r = size(A,1)
r=
2
>> ¢ = size(A,2)
Goi hai théng s, ham size chi trd vé sd cdt hoic sé hang.

>> |length(A)
ans=
4
Tréa vé gia tri s6 hang hoac sd cot, gia tri nao 16n hon dudc tra vé.

>> B = pi:0.01:2*pi;

>> size(B)
ans=
1 315

Cho biét réang B 1a vector hang, va
>> |length(B)

ans=
315

tra lai d6 dai cla vector.
>> size([ ])

chi ra rang ma tran réng khéng c6 kich cd.
Nhiing khai niém nay duoc téng két trong bang duéi day:

Kich c¢8 cia mang

whos Hién thi cac bién, ma tén tai trong khéng gian lam viéc va kich c&
clia chung.

s = size(A) Tra lai vector hang s, ma phan t thi nhét 1a s6 hang cla A, phan
t& th( hai la s6 cot cla A.

[r,c]=size(A) Tra lai hai s6 v6 hdng r, ¢ chita s6 hang va s6 cét clia A.

r = size(A, 1) Tra lai s6 hang cla A trong biénr.

c = size(A, 2) Tra lai s6 c6t clia A trong bién c.

n = length(A) Tra lai max(size(A)) trong bién n khi A khéng réng.

6.10 Mang nhiéu chiéu

Déi v6i cac MATLAB versions truéc 5.0, mang chi c6 thé c6 mét hodc hai chiéu. Tu
MATLAB 5.0 trG 1én thi s6 chiéu cla mang da tang lén. Vi du:
>>a=[1 0;0 1]
a:

1 0

0o 1
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>>b=[2 2,2 2]

b=

2 2

2 2
>>c=[0 3;3 0]
C:

0 3

3 0
>>d = cat(3,a,b,c)
d(:,:,1)=

1 0

0 1
d(:,:,2)=

2 2

2 2
d(:,:,3)=

0 3

3 O
>> size(d)
ans=

2 2 3

Tao cac mang hai chiéu a, b, ¢, sau d6 ghép chung lai v6i nhau thanh mang ba chiéu
bang cach s dung ham cat Nhu vay mang d |a mang c6 hai hang, hai cét, va ba trang.
Mang a tao trang th(r nhat, b la trang th(r hai, va ¢ Ia trang th(t ba. Théng sé trang dién ta
chiéu th( ba clia mang, cung cdp mot cach hinh dung vé mang ba chiéu nhu mang hai
chiéu, cac trang x&p thr tu t&r mét cho dé&n cudi nhu trong mét quyén sach. Déi véi cac
mang c6 sé chiéu cao han, khong cé tén chung, va né cling rat khé tudng tuong!

Thao tac véi mang nhiéu chiéu cling giéng nhu cac thi tuc dua ra & trén déi véi mang
mot chiéu va hai chiéu. Ngoai ra MATLAB con cung cdp mot s6 ham thao tac truc ti€p doi
v4i mang nhiéu chiéu:

Cac ham vdi mang nhiéu chiéu

s = size(A) Cho n_s6 chiéu cla A, trd vé vector hang s vGi n phan
t&, phan t& th{ i la kich ¢d chiéu thi cha mang A

ndims(A) S6 chiéu clia A, tuong tu nhu ham length(size(A))

permute(A, order) n_s6 chiéu, tuong duong vdi toan & chuyén vi chadm.

ipermute(A, order) Nguadc véi ham permute(A, order)

shiftdim(A, n) Thay d6i s6 chiéu clia mang A bang s nguyén n.

squeeze(A) Tra lai s6 chiéu duy nhat clia méang, tuong duong vdi tra
lai s6 chiéu I6n hon ba.

Vi du: Su suy giam do phéan ra dung mang

Vdn dé: Phan t& polonium cé chu ky phan ra 1a 140 ngay, c6 nghia la do su phan ra ma
khéi lugng cla poloniun chi con lai 1/ 2 so véi khéi lugng ban dau sau 140 ngay. Gia s ban
d4u ta c6 10 grams polonium, né sé& con lai bao nhiéu sau méi tuan trong vong mai tudn?

Gidi phdp: Ta st dung phuong phap giai trong chuong 2, khéi lugng con lai sau sau mot
khoang thai gian la:

khéi lugng con lai = khéi lugng ban dau . (0.5)" 9an chuky

D& giai bai toan nay, gai phap clia MATLAB la:
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>> initial_amount = 10; % Khai lugng chat polonium ban dau

>> half_life = 140; % Chu ky phéan ra
>> time = 7:7:70 % K&t thuc clia cac tuan
time=

7 14 21 28 35 42 49 56 63 70
>> amount_left = initial_amount*0.5.A(time/ half_life)

amount_left=

Columns 1 through 7

9.6594 9.3303 9.0125 8.7055 8.4090 8.1225 7.8458
Columns 8 through 10

7.5786 7.3204 7.0711

Dung toan t& mang lam cho né tinh cac gia tri mot cach don gian hon khi nhan nhiéu
gia tri cila mét bién. Cha y rdng nhan chdm (.A) dudc s dung vi ching ta muén luy thira 0.5
lén ddi v6i mbi phan tir cla mang. Nhimg dir liéu nay c6é thé dé dang vé ching trong
MATLAB nhu hinh duéi:

>> plot(time/7,amount_left)
>> xlabel(LJWeek numberl]), ylabel(LlJAmount of Polonium left])

1 |:I T T T T T T T T

Armount of Polonium left

I'.." | | | | | | | |

1 2 3 4 5 5 7 8 o 10
Week number

Hinh 6.1
Vi du: Tim kiém giai phap st dung vectors

Vén dé: (Van dé cla tuanld trong trudng cép hai la tim mot s6 nhd hon 100 ma chia hét
cho 7, nhung con du lai 1 khi chia cho 2, 3, 4, 5, va 6.
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Gidi phdp: Kndng c6 mot gidi phap phan tich nao cho van dé nay ca, vi vay ching ta phai
giai bang phuong phap tim kiém. Néu ban bat dau véi tat ca cac s6 la bdi s6 clia 7 va nhd
hon 1000, con cac sd khac thi khéng xét dén, ban sé xay dung dudc mét giai phap. Trong
MATLAB giai phap dugdc da ra trong script file la:
function pow

% pow.m script file to solve problem of the week

n=7:7:1000 % all multiples of 7 less than 1000
number=length(n) % number of potential solutions
n(rem(n,2)~=1)=[]; % throw out non solutions by
number=length(n)

n(rem(n,3)~=1)=[]; %setting them equal to an empty array,
number=length(n)

n(rem(n,4)~=1)=[]; % the function rem computes remainders

number=length(n)
n(rem(n,5)~=1)=[l;
number=length(n)
n(rem(n,6)~=1)=[];

Chay script file nay ta dudc giai phap nhu & dudi day:

>> pow
number =
142
number =
71
number =
24
number =
12
number =
2
n:
301 721

Vi du: Tinh toan néng dé acid dung cac phép toan v6i mang

V4n dé: Nhu mét phan clia qué trinh san xuat bd phan clia vat duc tai mét nha may tu
dong, boé phan dé dudc nhing trong nudc dé lam ngudi, sau dé nhang trong bdn dung dung
dich acid dé lam sach. Trong toan bé cla qua trinh néng d6 acid giam di khi cac bd phan d-
udc &y ra khéi bon acid vi khi nhing bé phan ctia vat dic vao bén thi mét lugng nudc con
bam trén vat duc khi nhang & bé truéc ciing vao theo va khi nhac ra khoi bon mét luong acid
bam theo vat. D& dam bao chét lugng thi néng dd acid phai khéng dugc nhé hon mét luong
t6i thiéu. Ban hay bat dau véi néng do dung dich 1a 90% thi néng do t6i thiéu phai la 50%.
Lugng chét 16ng thém vao va I&y di sau méi 1an nhang dao dong trong khoang tir 1% dén
10%. H&i bao nhiéu bd phan c6 thé nhing vao bé nudc acid trudc khi néng dé clia né giam
xuéng dudi muic cho phép?

Gidi phdp: Ta st dung phuang phap giai da ra & chuong 2:
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Trong MATLAB, giai phap viét trong script M_file 1a:

function example6_2
% script M_file example6_2
initial_con=90;
min_con=50;
lost=1:10 % consider 1% to 10% in increments of 1%
n=floor(log(initial_con/min_con)./log(1+lost/100))
stem(lost,n)
xlabel('Percent Lost with Each Dip')
ylabel('Number of Dips')
title('Acid-Water Bath Dipping Example')

Chay chuang trinh trén ta dudc két qua nhu sau:

lost =
1 2 3 4 5 6 7 8 9 10
n:
5 29 19 14 12 10 8 7 6 6

Acid Water Bath Dipping Example
EI:I T T T T T T T

Ebook Team 47

a0

40

a0

Mumber of Dips

20

10

Fercent lost With Each Dip
Hinh 6.2

| [ 11

1 2 3 4 ] 2] 7 g

10

Chu y & day yéu cau phuong phap chia cham vi log(1 + lost/ 100) 1a mét vector
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chuong 7

cac phép tinh véi mang

7.1 Tao phuong trinh tuyén tinh.

Vé co ban, MATLAB dudc viét déi vGi nhitng ma tréan va thuc hién phép toan sé hoc
tuyén tinh don gidn ma xuét hién trong nhiéu g dung. M6t van dé chung nhét cla sé hoc
tuyén tinh Ia viéc giadi phuong trinh. Vi du tao phuong trinh:

AXx=Db

Biéu tuong phép nhan toan hoc (.) dudc dinh nghia trong phép toan trén, khac véi ki
hiéu ta dung d6i véi mang trudc kia. Trong MATLAB phép nhan ma tran nay dudc dinh
nghia bang dau sao (*). Tiép theo dinh nghia ddu bang, ma tran tao ra t& ma tran A va
vector x bang véi vector b. Giai phap ton tai cho su can bang dé cap & trén la nhiing van dé
cd ban cla sé hoc tuyén tinh. Thém nira, khi IGi giadi khong ton tai, cd rat nhiéu cach gan
dung dé tim kiém giai phap, nhu phép loai trir Gaussian, su tim thira s6 LU, hodc tinh truc
tiép A" .b. Dudi day ching ta sé dé cap dén mot sé cach giai quyét nhu trén:

Trudc tién nhap vao ma tran A va b:

>>A=[123;456;7 8 0]

A=

1 2 3

4 5 6

7 8 0
>> b = [366; 804; 315]
b=

366

804

351

Né&u ban c¢6 kién thiic vé s6 hoc tuyén tinh, né rat dé dé ban kiém tra xem dinh thiic cia ma
tran trén c6 khac khéng hay khoéng:

>> det(A)
ans=
27
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Né&u né dung, MATLAB c6 thé giai phuong trinh theo hai cach, mét cach hay duoc dung
hon, mét cach it s&f dung, nhung truc ti€p hon, phuong phap nay la chuyén thanh dang x=A"
1

.b.

>> x = inv(A)*b
X:
25.0000
22.0000
99.0000
& day inv(A) 1a ham clia MAYLAB dung dé tinh A™'; va toan t& nhan ( * ), khéng cé dau
chdm phia tru6c, day la phép nhan ma tran. Phuong phap dudc dung nhiéu hon la dung
toan tir chia ma tran trai:
>>x =A\b
X:
25.0000
22.0000
99.0000

Phuong trinh nay st dung phudng phap tim thira s6 LU gan dung va da ra cau tra 16i
nhu la phép chia trai A cho b. Toan t chia trai (\ ) khéng c6 ddu cham phia truéc la mot
phép toan clia ma tran, nd khoéng phai la cac phép toan gilta cac phan t& cia mang. Phuong
phap th{ hai nay dugc st dung nhiéu hon do nhiéu nguyén nhan, mét trong nhiing nguyén
don gian nhat la phuong phap nay dung it phép toan hon va téc dé nhanh hon. Thém vao
dé, nhin chung phuong phap nay chinh xac hon cho nhing bai toan 16n. Trong trudng hop
khac, néu MATLAB khong tim thdy phuong phap giai hodc khong tim thdy phuong phéap
chinh xéac, né sé hién théng bao 16i.

Né&u ban nghién cu s6 hoc tuyén tinh, ban biét rang khi sé phuong trinh va sé bién
khac nhau, thi khéng thé c6 mét phuong phap duy nhat dé gidi. Trong MATLAB khi gap
nhirng hé phuong trinh c6 s6 phuong trinh 16n hon sé bién né dung toan t& chia trai hoic
chia phai, tu ddng gidm thap nhéat nhimg phan tr thira A.x - b. Cach nay goi la phuong phap
vudng nhd nhat. Vi du:

>>A=[123;456;780;258] % Bo6n phuang trinh, ba bién.
A=

N~ A
o GaN
oo oW

>> b =[366 804 351 514]0]
b=

366

804

351

514
>>x = A\b % Phuong phap vuéng nho nhat.
X=

247.9818

-173.1091

114.9273
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>>res =A*x-b
res=
-119.4545
11.9455
0.0000
35.8364

Mat khac khi s6 phuong trinh it hon sé bién tuong tu nhu trudng hop khong xac dinh, thi
s6 nghiém phuang trinh la vo tan. Déi véi nhiing nghiém nay MATLAB tinh theo hai cach.
Dung toan tlr chia da ra phuong phap ma c6 sé phan t&r 0 cla x la cuc dai. Nhu mét su lua
chon, tinh x=pinv(A)*b da ra phuong phap chiéu dai ho&c tiéu chun ctia x nhd hon cac ph-
uong phap khéac. Phuong phap nay goi la phuong phéap tiéu chuén cuc tiéu.

Vi du:

>> A= Al % Tao ba phuong trinh, bén bién.

N
[©22M&) IF ~N
oo
o 01N

>>x = A\b % phuang phap vGi sé phan t&r 0 cuc dai.
X:
0
-165.9000
99.0000
168.3000
>> xn = pinv(A)*b % Tim kiém giai phap tiéu chudn nhd nhat.
Xn=
30.8182
-168.9818
99.0000
159.0545
>>norm(x) % Tiéu chuan O_clit v6i cac phan ti 0.
ans=
256.2200
>> norm(xn) % Giai phap tiéu chudn nhd nhat
ans=
2541731

7.2 Cac ham ma tran .

D& giai phuong trinh tuyén tinh, MATLAB cung c&p cac ham trg gitp sau:
Céac ham ma trén
| balance(A) | Can bang dé tang do chinh xac \
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cdf2rdf(A) Chuyén tir dang sé phlc chéo sang dang sé thuc
chéo

chol(A) Tim thira s6 Cholesky

cholinc(A, droptol) Thira s6 Cholesky khéng day du

cond(A) S6 diéu kién ma tréan

condest(A) Uéc luong sé diéu kién ma trén theo tiéu

det(A) Dinh thic ma tran

expm(A) Ma tran theo luat mi

expm1(A) B& sung M_file clia expm

expm2(A) Ma tran theo luat ham md, dung th( tu Taylor

funm(A, [Ifunl]) Tinh toan ham ma tran chung

hess(A) MAu Hessenberg

inv(A) Ma tran chuyén vi

logm(A) Ma tréan logarithm

lu(A) Tim thira s6 v6i phép kh(r Gaussian

luinc(A, droptol) Thira s6 LU khéng day dd

norm(A) Ma tran va vector tiéu chuan

norm(A,1) Tiéu chuan 1

norm(A, 2) Tiéu chuan 2

norm(A, inf) Vo cung

norm(A, p) Tiéu chuan P (chi déi véi vector)

norm(A, Ofro) Tiéu chuan F

normest(A) Tiéu chuén 2 uéc luong cho ma tran I6n

null(A) Khoang réng

orth(A) Tinh truc giao

poly(A) DPa thlc dac trung

polyvaim(A) Tinh gia tri clla ma tran

gr(A) Xac dinh truc giao tam giac

grdelet(Q, R, j) Xoa cot tir thira s6 QR

grinsert(Q, R, j, X) Chén cot trong thira s6 QR

rank(A) S6 cla hang hoac cot doc lap

rcond(A) U6c luong diéu kién thuan nghich

sqrtm(A) Ma trén goc binh phuong

subspace(A, B) Goc gitra hai diém

svd(A) Phan tich gia tri don

svds(A, K) Mot sé céac gia tri don

trace(A) Téng céac phan ti chéo

7.3 Ma tran dac biét

MATLAB da ra mét s6 cac ma tran dac biét, trong d6 mot s6 ching cbé nhiing Gng
dung réng rai trong cac phép toan. Nhin chung nhirng ma tran dé la:

>>a=[12 3;4 5 6]
>> b = find(a>10)
b=

[]
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& day b 1a ma tran rong. MATLAB tra lai ma tran rong khi phép toan khong cé két qua.
Trong vi du trén khéng c6 Qhén t nao cla a I6n hon 10. Ma tran rong khéng c6 kich ¢,
nhung tén bién cla ching van ton tai trong khéng gian 1am viéc.

>> zeros(3) % Ma tran khéng 3 hang, 3 cot (3x3).
ans=

0O 0 O

0O 0 O

0O 0 O
>> ones(2,4) % Ma trén mét 2 hang, 4 cét (2x4).
ans=

1 1 1 1

1 1 1 1
>> zeros(3) + pi
ans=

3.1416  3.1416  3.1416
3.1416  3.1416  3.1416
3.1416  3.1416  3.1416

Vi du trén vé tao ma tran 3x3 vdi cac phan ti déu l1a .
>> rand(3,1)
ans=
0.2190
0.0470
0.6789
ma trén 3x1 gém cac phan tr 14 s6 cung cap bdi ham random gitra 0 va 1.

>> randn(2)

ans=

1.1650  0.0751
0.6268 0.3516

ma trén 2x2 cla cac s cung cap bdi ham random véi gia tri trung binh 1a 0. Thuat toan cho
ham rand va randn c6 thé tim thay trong S.K>Park and K.W.Miller,JRandom Number
Generator: Good Ones Are Hard to Find,[L1 Comm. ACM, 32, 10, Oct. 1988-1201.

>> eye(3)
ans=

1 0 O

o 1 0

O 0 1
Ma tran dong nhat 3x3
>> eye(3,2)
ans=

1 0

o 1

0O O

Ma trédn déng nhat 3x2
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Ngoai ra dé chi kich c& clia mot ma tran, ban c6 thé dung ham size dé tao mét ma tran c6

kich ¢8 gidng nhu ma tran khac:

>>A=[12 3;4 5 6]
>> ones(size(A))
ans=

1 1 1

1 1 1

ma tran mét c6 cung kich c& v6i ma tran A.
Cac ma tran trén va cac ma tran dac biét khac dudc gidi thiéu trong bang sau:

Cac ma tran dac biét

[] Ma tran réng

compan Tao ma tran réng

eye Ma trén déng nhat

gallery Ma tran kiém tra nho vai phan t

hadamard Ma trdn Hadamard

hankel Ma tréan Hankel

hilb Ma tran Hilbert

invhilb Chuyén thanh ma tran Hilbert

magic Ma tran vuéng, gia tri cac phan tr bang t&r 1 dén gia tri s6
phan t{

ones Ma trén 1

pascal Ma trén tam giac Pascal

rand Ma tran véi cac phan tif ngau nhién tir 0 dén 1.

randn Ma tran ngau nhién théng thudng véi gia tri trung binh bang
0

rosser Ma tran kiém tra d6i xiing truc chinh

toeplitz Ma trén Toeplitz

vander Ma tréan Vandermond

wilkinson Ma tran kiém tra Wilkinson

Zeros Ma tran khéng

Vidu

Vén dé: Ta c6 mach dién nhu trong hinh 7.1 dudc mé ta bang phuong trinh dién ap nut

khi nguén da vao la séng hinh sin.

% Rz
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E=10°% R1=2; L=10j; C=; R2=10.
& day v, 1a dién ap gilra nat thit i va dat. Héi dién ap tai méi nat 1a bao nhiéu?

Gidi phap: Day la van dé vé phan tich pha. Phuong phap giai bai nay la giai phoung trinh
trén, va chuyén cac két qua vé dang thai gian. Trong MATLAB giai phap sé la:

function circuit
% circuit.m script file to solve circuit proplem

A(1,1)=1/2; % poke in nonzero values as needed
A(1,2)=-1/2;

A(2,1)=-1/2;

A(2,2)=1/2 + 0.2) + 1/10j;

A(2,3)=-1/10j;

A(3,2)=-1/10j;

A(3,3)=1/10 + 1/10j;

y=[-1 0 0]; % right hand side vector

v=Aly % complex solution
vmag=abs(v) % solution magnitudes
vphase=angle(v)*180/pi % solution phase in degrees
theta=linspace(0,2*pi); % plot results in time

vi=vmag(1)*cos(theta-vphase(1));
v2=vmag(2)*cos(theta-vphase(2));
v3=vmag(3)*cos(theta-vphase(3));
thd=theta*180/pi;
plot(thd,v1,thd,v2,thd,v3)

Sau khi chay chuang trinh trén, két qua sé la:
V =

-4.0000 + 6.0000i

-2.0000 + 6.0000i

2.0000 + 4.0000i

vmag =
7.2111
6.3246
4.4721

vphase =
123.6901
108.4349
63.4349
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chuong 8
cac phép tinh LOGIC Va QUAN Hé

Thém vao nhiing toan t& Otruyén théngl, MATLAB cung cép toan ti logic va quan hé.
Ban c6 thé quen thudc véi nhiing phép toan nay, néu ban da lam quen véi cac ngén ngii 1ap
trinh khac. Muc dich clia nhiing toan t& va ham nay 1a dé tra 10i cau hdéi True False
(dung_sai).

Daéi véi cac s6 thi trong toan t logic va quan hé quy dinh cac sé khac khong |1a True con
s6 khéng la False. Két quéa cla phép toan logic va quan hé da ra la 1 cho True, 0 cho False.

8.1 Toan tf quan hé

Toan t& quan hé MATLAB bao gom tt ca cac phép so sanh:
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Toan tir quan hé y nghia
< nhd hon
<= nhé hon hoac bang
> I6n hon
>= I6n hon ho&c bang
== bang
~= khéng bang

Toan t& quan hé MATLAB c6 thé dung dé so sanh hai mang cé cling kich c& hoac so
sanh moét mang v6i mot s6 don. Trong trudng hop th(r hai, s6 don so sanh véi tat ca cac
phan t&r clla mang, két qua trd vé giéng nhu kich ¢ clia mang. Vi du:

>A=19 B=9-A

A=

1 2 3 4 5 6 7 8 9
B=

8 7 6 5 4 3 2 1 0
>>tf=A>4
tf=

00 0 0 1 1 1 1 1 ‘ ‘
tim ki€ém cac phan t& ca A ma I6n hon 4. Két qua bang 0 khi A 4, bang 1 khi A>4.

>> tf = (A==B)
tf=
0000GO0OT OO 0O

Tim kiém céac phan t& cla A ma bang véi B. Cha y su khac nhau gilia = va == dung dé so
sanh hai bién va tra vé 1 khi ching bang nhau, 0 khi ching khac nhau; = diing dé gan két
qua da ra cua toan t cho mot bién.

>> tf = B - (A>2)
tf=
8 7 5 4 3 2 1 0 -1
Tim céc phan t& A>2 va bi trir bdi vector B. Vi du nay chi ra rang két qua da ra cla toan tl
logic 1& mdét mang sé bao gém cac s& khéng va mét, ching ciing cé thé ding trong cac
phép toan sé hoc.
>>B =B + (B==0)*eps
B=
Columns 1 through 7
8.0000 7.0000 6.0000 5.0000 4.0000 3.0000 2.0000
Columns 8 through 9
1.0000 0.0000
Vi du trén da ra céach thay thé cac phan tlr cla B ma trung véi khéng bang s6 dac biét cla
MATLAB la eps, cb gia tri xap xi 2.2e-16. Cach thay thé nay déi khi co ich la tranh trudng
hop chia cho sé khéng nhu vi du sau:

>> x = (-3:3)/3
-1.0000 -0.6667 -0.3333 0 0.3333 0.6667 1.0000
>> sin(x)./x
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Warning: Divide by zero
ans=
0.8415 0.9276 0.9816 NaN 0.9816 0.9276 0.8415
Tinh toan ham sin(x)/ x da ra mét cadnh bao vi phan t& th{ tu bang khéng, sin(0)/ 0 khéng
dugc dinh nghia, MATLAB tra lai NaN ( nghia |a khong phai 1a moét s6) tai vi tri d6 trong két
qua. Th lai vi du trén, sau khi thay thé phan t& ¢6 gié tri bang khéng bang sé eps:

>> x = X + (x==0)"eps;
>> sin(x)/x
ans=
0.8415 0.9276 0.9816 1.0000 0.9816 0.9276 0.8415
Bay gid sin(x)/ x tai x = 0 dua ra két qua gidi han chinh x4c.

8.2 Toan t Logic

Toan ti logic cung cdp mot cach dién dat méi quan hé phi dinh hay t6 hdp. Toan ti
logic MATLAB bao gom:

Toan tif logic y nghia
& AND

| OR

~ NOT

M6t vai vi du vé dlung toan ti logic:

>>A=19,B=9-A;
>>tf=A>4
tf=
O 000 111 11
Tim kiém cac phan t&r cia A ma 16n hon 4.

>> {f = ~(A>4)

1 1 1 0 0 0 O O
ph( dinh cla két qua, tuong duong Vi vi tri nao bang khong thay bang mét va ngudc lai.
>> tf = (A>2)&(A<6)

tf=
oo 11 1 0 0 0 O

Tra lai mét tai nhiing vi tri ma phan t& ctia A 16n hon 2 va nhé hon 6.

8.3 Cac ham logic va ham quan hé

Thém vao nhing toan ti logic va toan t& quan hé dé cap dén & trén, MATLAB cung cép
cac ham logic va quan hé khac duéi day:

Cac ham logic va ham quan hé khac

| xor(x,y) | Toan t& ho3c. Tra lai gia tri 1 khi x hodc y khac khoéng (True), gia tri 0 |
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khi ca x
va cling bang khéng (False) hoic cling khac khéng (True)

any(x). Tra lai 1 néu bat c phan ti nao trong vector x khac khéng. Tra lai 1 cho
moi cot
trong ma tran x ma c6 cac phan t& khac khong.

all(x) Tra lai 1 néu tat ca cac phan ti clia vector x khac khéng. Tra lai 1 cho

moi cot
trong ma trAn x ma  tat ca cac phan ti khac khong.

MATLAB codn cung cap rat nhiéu cac ham kiém tra cho su ton tai clia cac gia tri dac

biét ho4c diéu kién va tra lai nhiing két qua la gia tri logic.

Cac ham kiém tra

isa(X, Cnamel])

True néu X cb I6p d6i tuong 1a COnameld

iscell(X) True néu déi s6 1a mang phan td.
iscellstr(X) True néu déi s6 1a mang phan t clia cac xau.
ischar(S) True néu déi s6 la xau ki tu.
isempty(X) True néu déi s6 1a rong.
isequal(A, B) True néu A va B giéng nhau.
isfield(S, Onamel) True néu Onamella mot trudng cla cau tric S.
isfinite(X) True khi cac phan tf c6 han.
isglobal(X) True khi déi s6 |a bién toan cuc.
ishandle(h) True khi d&i s6 1a su diéu khién déi tugng hop Iy
ishold True néu dé thi hién tai gilr trang thai ON.
isiee True néu may tinh thuc hién phép s6é hoc IEEE
isinf(X) True tai nhiing phan t& vé cung
isletter(S) True khi cac phan tir thudéc bang chir céi.
islogical(X) True khi déi s6 |a mang logic
ismember(A, B) True tai nhiing vi tri ma phan t& cia A va B tring nhau
isnan(X) True khi cac phan tr 1a khéng xac dinh (NaN)
isnumeric(X) True khi d6i s6 la mang sé
isppc True cho Macintosh véi b6 x(t ly PowerPC
isprime(X) True khi cac phan t 1a sé nguyén té
isreal(X) True khi d8i s6 khdong ¢c6 phan ao
isspace(S) True khi cac phan tir 1a ki tu trdng
issparse(A) True néu déi s6 la ma trAn Sparse
isstruct(S) True néu déi s6 |a moét cau tric
isstudent True néu Student Edition clla MATLAB
isunix True néu may tinh 1a UNIX
isvms True néu may tinh la VMS
000
chuong 9

VAN Ban
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Su tién ich ctia MATLAB la x{r ly v6i cac con s6. Tuy nhién ching ta da nhiéu lan dé cap
dén thao tac véi van ban (text), nhu khi da nhan va tiéu dé vao trong do thi. Trong MATLAB
bién text dudc dung dén nhu 1a xau ki tu, hoac don gian |a cac xau.

9.1 Xau ki tu

Xau ki tu trong MATLAB la mang cla cac gia tri ASCIl ma quy uGc cta no la cac ki
tu.
Vi du:

>> t = 'How about this character string?'
t=
How about this character string?

>> size(t)
ans=
1 32
>> whos
Name Size Bytes  Class
t 1x32 64 char array

Grand total is 32 elements using 64 bytes

M6t xau ki tu, don gian 1a dang van ban, dudc dat gitra hai ddu nhay don. Méi ki tu trong
xau 1a mét phan t& cia mang, v6i méi phan ti chiém hai bytes.

Muén xem cac ma ASCII clia mot xau ki tu, ban phai dung cac phép toan sé hoc déi véi
xau, hodc chuyén né sang dang s8, dung ham double . Vi du:

>> double(t)
ans=
Columns 1 through 12
72 111 119 32 97 98 111 117 116 32 116 104
Columns 12 through 24
105 115 32 99 104 97 114 97 99 116 101 114
Columns 25 through 32
32 115 116 114 105 110 103 63
>> abs(t)
ans=
Columns 1 through 12
72 111 119 32 97 98 111 117 116 32 116 104
Columns 13 through 24
105 115 32 99 104 97 114 97 99 116 101 114
Columns 25 through 32
32 115 116 114 105 110 103 63

Ham char chuyén lai thanh xau:
>> char(t)

ans=
How about this character string?
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V6i mang xau la mét mang sé véi thudc tinh d&c biét, ching ta c6 thé thao tac bang
tat ca cac cong cu thao tac v6i mang san cé trong MATLAB. Vi du:
>> U = t(16:24)
u:
character
Dia chi clia xau cling gidng nhu mang. & day phan tr tir 16 dén 24 chira tir character

>>u = 1(24:-1:16)
retcarahc

Day la tu Ucharacterl] doc nguadc lai

>> U = (16:24)0

c
1

- DO "TO Q0 T IO

Dung toan ti chuyén vi d& chuyén tir Ocharacter] sang dang ma tran cét

>> vy ="| cant't find the manual!'
V:
| can't find the manual!

D&u nhay don v6i xau ki tu 1a biéu tuong trong hai ddu nhay don.
Chung ta c6 thé néi hai xau nhu d6i v6i hai mang:

>>w = [u,v]
W=
character | cand t find the manual!

Ham diisp cho phép ban hién thi xau ki tu ma khéng c6 tén bién

>> disp(v)
| can't find the manual

Chu y la trang thai Ov=0 bi bd di, diéu nay rat cé ich cho ching ta hién thi nhing 13i trg gidp
trong script file.

Ciing giéng nhu d6i v6i ma tran, xau ki tu c6 thé cé nhiéu hang, nhung méi mét hang
phai c6 sé codt bang nhau, dé cho s6 cot clia ching bang nhau ching ta cé thé dung ki tu
trong.
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>> v = ['However, this'
'‘does work! ']
V=
However, this
does work!
>> w = ['this"; ' does not']
?7?7? All rows in the bracketed expression must have the same
number of columns.
>> size(v)
ans=
2 13

Ta ciing c6 thé dung ham char dé tao mét mang xau tif cac xau, va né tu thém cac ki tu
trong dé tao ra moét mang day du.

>> w = char('this', 'does not')
W:
this
does not
>> size(w)
ans=
2 8

9.2 Chuyén d8i xau

D& b8 xung thém vé su chuyén déi gitra xau va ma ASCII clia né nhu da trinh bay 6
trén, MATLAB da ra mét s& cac ham chuyén déi hiiu ich khac, ching bao gébm dudi day:

Cac ham chuyén déi xau

base2dec Dua trén xau x chuyén sang hé mdi.

bin2dec TU xau nhi phan sang hé mai

char Tu xéu sang ASCII

dec2base Tu hé mdi sang xau x

dec2bin T s6 hé mai sang xau nhi phan

dec2hex T s6 hé mdi sang xau cla cac s6 hé mdi sau.

double Chuyén ti ma ASCII sang xau

fprintf Viét dang van ban ra file hodc ra man hinh

hex2dec Chuyén tir xau gébm cac s hé 16 sang cac s6 hé mdi

hex2num Chuyén tir xau cac sé hé 16 sang s6 dau phay dong
IEEE

int2str Chuyén tif s& nguyén sang xau

mat2str Chuyén tif ma tran s6 sang xau gém cac s6

num2str Chuyén tir s§ sang xau

sprintf Chuyén tir ma ASCII sang xau

sscanf Chuyén tir sd sang xau c6 diéu chinh kich thdc

str2num Chuyén tir xau sang sé khéng cé diéu chinh kich thudc
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Trong trudng hop ching ta tao mot thong bao cé chita cac s6 khong phai 1a xau, nhiing
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ham chuyén d&i sé giup chung ta lam viéc dé.

>> rad = 2.5; area = pi*rad"2;

>>t = ['A circle of radius ' num2str(rad)...

'has an area of ' num2str(area) "."];
>> disp(t)

A circle of radius 2.5 has an area of 19.63.

& day ham num2str dudc dung dé chuyén tir s6 sang xau. Giéng nhu vay int2str chuyén tur
s6 nguyén sang xau, ca hai ham nay goi ham sprintf n giéng nhu cu phap trong C dung dé

chuyén s& sang xau.

9.3 Cac ham vé xau

MATLAB dua ra mot s6 cac ham cla xau, bao gébm cac ham trong danh sach duéi day:

Céac ham xau

blanks(n) Tra lai mot xau gobm cac ki tu tréng hay dau
cach

deblank(s) Tra lai cac vét tréng tU mot xau

eval(xau) Udc lugng xau nhu la moét 1énh clia MATLAB

eval(try, catch) U6c luong xau va bét 16i

feval(f, x, y, ...) Ham evaluate da ra bang xau

findstr(s1, s2) Tim kiém mot xu trong moét xau khac

ischar(s) True néu da vao 1a mét xau

isletter(s) True tai nhing vi tri ki tu Alphabet ton tai

isspace(s) True tai nhiing vi tri la ki tu trong

lasterr Xau cuia 16i cudi cing MATLAB da ra

lower(s) Xau v8i nhiing chir cai thudng

strcat(s1, s2, ...)

N6i cac xau thanh hang

strcmp(s1, s2)

True néu cac xau giéng nhau

strmatch(s1, s2)

Tim ki€ém kha nang giéng nhau cla xau

strncmp(s1, s2, n)

True néu n ki tuw dau giéng nhau

strrep(s1, s2)

Thay thé mét xau bang mét xau khac

strtok(s) Tim ki€ém dau hiéu cho xau
strvcat(s1, s2, ...) N6i cac xau thanh cot
upper(s) Chuyén thanh chi¥ in

Mot s6 cac ham trén cung cédp kha nang x{ ly cac xau co ban. Vi du nhu, findstrtra lai

chi s6 bat dau clia mét xau trong mot xau khac:

>> b ="'Peter Piper picked a peck of pickled peppers',

>> findstr(b, ')

6 12 19 21 26 29
>> findstr(b, 'p')
9 13 22 30 38 40

% Tim kiém khodang tréng

37

41
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>> find(b=="p")

9 13 22 30 38 40 4
>> findstr(b, 'cow') % Tim kiém tir cow
ans=

[]
>> findstr(b,'pick’)
ans=

13 30

Ham nay tra lai ma tran réng khi khéng c¢6 nhiing phan can tim.
>> strrep(b,'Peter','Pamela’)
ans=

Pamela Piper picked a peck of pickled peppers

Nhu trinh bay 4 trén, strrep don gian chi |a su thay thé mét xau. strrep khéng lam viéc Vi
ma tran xau, vi vay trudc tién ban can phai chuyén tir ma tran thanh vector.

9.4 Ma tran té& bao clia xau

Ma tran t& bao la mét kiéu dii liéu cho phép ban goi tén va thao tac véi mét nhém dir liéu
c6 nhiéu kich ¢c& va nhiéu kiéu.

>> C = {'How'";'about";'this for a';'cell array of strings?'}
C=

'How'

‘about’

'this for a'

‘cell array of strings?'
>> size(C)

4 1

Ma trén trén c6 4 hang va mét c6t nhung moi cot lai c6 do dai khac nhau. T4t ca céac
phan t& dudc dat trong ddu ngoac nhon, moi phan t&r dugc dat trong ddu nhay don, gilta hai
hang 14 d4du cham phdy. Mang té bao dudc danh dia chi cling giéng nhu mang théng thu-
ong:

>> C(2:)
ans=

'‘about'

'this for a'
>>C([4 3 2 1))
ans=

‘cell array of strings?'

'this for a'

‘about'

'How'
>> C(1)
ans=
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How
DPay van la mang té& bao. D& thay déi dau nhay cla té& bao, ta si dung ngo&c nhon:

>> s = c{4}
ans=
cell array of strings?
>> size(s)
ans=
1 22

D& truy nhap vao nhiéu han mét t& bao, ta dung ham deat

>> [a, b, c, d] = deal(C{:})
a:

How

b=

about

C:

this for a

d=

cell array of trings?

& day C{:} dé chi truy nhap dén tat ca cac t& bao, né giéng nhu:

>> [a, b, ¢, d] = deal(C{1}, C{2}, C{3}, C{4})
a:

C:

this for a

d=

cell array of strings?

Ham char cé thé dung dé chuyén tir mang t& bao sang mang xau:

>> g = char(C)

How

about

this for a

cell array of strings?

>>size(s) % K&t qua la cac xau vGi cac khoang trong.

ans=
4 22
>> ss = char(C(1:2))
ss=
How
about

>> size(ss)
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ans=
2 5
D& chuyén ngudc lai mang t& bao, ta dung ham cellstr.

>> cellstr(s)

ans=

'How'

‘about’

'this for a'

‘cell array of strings?

Hau hét cac ham xau trong MATLAB lam viéc vdi ca mang xau hodc mang té bao.
Vé mang té bao sé dudc trinh bay ré hon & Chuong 19.
chuong 10
thdi gian

MATLAB dua ra mot s6 ham thao tac vé thdi gian tir d6 ban c6 thé tinh toan véi ngay,
gid, in lich va tim kién nhimg ngay cu thé. MATLAB chita ngay va thdi gian nhu mét sé cé
dd chinh xac hai s sau dau phay tuong trung cho s6 ngay, bat ddu bang ndm khéng. Vi du,
moéng 1 thang 1 nam 1997 tai luc nlra dém, nd dudc tuong trung bdi s6 729391, va cuing mot
ngay nhung lic budi chua la 729391.5. C4u tric nay c6 thé dé dang cho may tinh x{ li, nh-
ung né rat kho dién giai. Do vay MATLAB cung cap cac ham trg gitip chuyén déi gitra sé va
xau ki tu va dé thao tac véi ngay va thai gian.

10.1 Ngay va gid hién tai

Ham clock tra vé ngay va gid hién tai chita trong mét mang. Vi du:

>> T = clock
T=
1997 1 21 16 33 39.934708

Ham now tra vé ngay va thdi gian hién tai nhu s6 ngay quy udc cia may hodc don gian
la s6 ngay.

>>t =now
t:
729411.690045541

C4 hai két két qua 4 trén c6 cing mét théng tin. )
Ham date tra lai ngay hién tai nhu mét xau theo mau: dd-mmm-yyyy

>> date
ans =
21-Jan-1997

10.2 Su chuyén ddi giita cac kiéu
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Ban c6 thé chuyén s6 ngay ra xau, st dung ham datestr. Cau tric clia ham nay cé dang

nhu sau:

datestr(date_number,format_spec).

Sau day la trg giup cla help cho ham datestr.

>> help datestr

DATESTR string representation of date.
DATESTR(D,DATEFORM) converts a serial data
number D (as returned by DATENUM) into a date
string. The string is formatted according to
the format number or string DATEFORM (see table

below). By default,

DATEFORM is 1, 16, or 0 depending on whether D

contains
dates, times or both.

DATEFORM number DATEFORM string Example
0 'dd-mmm-yyyy HH:MM:SS' 01-Mar-1995
15:45:17

1 'dd-mmm-yyyy' 01-Mar-1995

2 'mm/dd/yy' 03/01/95

3 'mmm’ Mar

4 'm' M

5 'mm' 3

6 'mm/dd' 03/01

7 'dd' 1

8 'ddd' Wed

9 'd’ w

10 'yyyy' 1995

11 'vy' 95

12 'mmmyy' Mar95

13 'HH:MM:SS' 15:45:17

14 'HH:MM:SS PM' 3:45:17 PM
'HH:MM' 15:45

16 'HH:MM PM' 3:45 PM

17 'QQ-YY' Q1-96

18 '‘QQ’ Q1

vi du vGi ham dafestr.

>> datestr(t)
ans=
21-Jan-1997 16: 33: 40
>> datestr(t,14)
ans=
4: 33: 40 PM
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Ham datenum1a ham ngugc cla datestr. Ham nay chuy&n mét xau ki tu dang ngay dung
mau datenum(str), hodc mét s6 doc 1ap hodc mét vector sang s6 dang ngay, dung mau:

datenum(year, month, day)
hoac
datenum(year, month, day, hour, minute, second).

>> datenum('21-Jan-1997 16: 33: 40')
ans=

729411.690045541
>> datenum(1997, 01, 21)
ans=

729411
>> datenum(1997, 01, 21, 16, 33, 40)
ans=

729411.690045541

Ham datevec chuyén mét xau ki tu dang ngay (dung dafestrdang 0, 1, 2, 6, 13, 14,
15, ho&c 16) hoic mét s6 dang ngay sang vector.

>> ¢ = datevec('12/ 24/ 1984')
C:
1984 12 24 0 0 O
>> [yr, mo, day, hr, nim, sec] = datevec('24-Dec-1984 08: 22"
yr=
1984
mo=
12
day=
24
hr=
8
min=
22
sec=
0

10.3 Cac ham vé ngay

Ngay cla tuan co6 thé tim t&f xau dang ngay hoic s6 dang ngay, ding ham weekday,
MATLAB st dung quy udc Sunday = 1 va Saturday = 7.

>>[d w] = weekday(728647)
d=
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>>[d w] = weekday('21-Dec-1994")
d=

Ngay cudi thang c6 thé tim bang ham eomday. Trong d6 bat budc phai dua vao nam, thang.
>> eomday(1996, 2) % 1996 la nam

ans=
29

MATLAB c6 thé tao lich cho bat ci thang nao ban yéu cau, va hién thi né trong clra
s6 lénh ho3c d4t chiing trong moét ma tran 6x7.

>> calendar('7/ 17/ 95')

Jul 1995
S M Tu W Th F S
0 0 O 0O 0 0 1
2 3 4 5 6 7 8
9 10 11 12 13 14 15

16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31 O 0O 0 0 O
>> S = calendar(1994, 12)
S =
O 0o o 01 2 3
4 5 6 7 8 9 10
1 12 13 14 15 16 17
18 19 20 21 22 23 24
25 26 27 28 29 30 31
0O 0 0 0 0 0 O

10.4 Cac ham vé thdi gian

Lénh ticva toc cé thé dudc dung ddi véi thai gian trong tinh toan:

>> tic; plot(rand(5)); toc
elapsed _time =
0.2200
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Hinh 10.1

>> tic; plot(rand(5)); toc
elapsed _time =
0.1700
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Hinh 10.2

Chu y su khac nhau vé ham thdi gian gilra elapsed_time d&i véi 1énh plot, 1énh plotth(r hai
nhanh hon vi MATLAB d3 tao hinh dang clra sé va dich cac ham can thiét vao trong & nhé.

Ham cputime tra vé téng s6 thdi gian cla CPU (Central Processing Unit), tinh theo
gidy, trong thoi gian MATLAB da dung tir khi n6é dgc khdi dong lén.

Ham etime tinh khoang thoi gian gitta hai vector thdi gian. Cac vector phai la vector
hang gém 6 phan t, gidbng nhu két qua tra vé trong Iénh clock va datevec. Tai thdi gian hién
tai etime khong chuyén gilia thang va nam.

T4t ca cac ham c6 thé st dung dé tinh toan thai gian.

>> t0 = cputime; pause(5); cputime - t0

ans =

5
>> t1 = clock; pause(2); etime(clock,t1)
ans =

2.0400

Ban hay xem help va MATLAB CD dé tim hiéu thém vé nhiing ham nay.

10.5 V& db thi v8i ham ngay va thdi gian

Déi khi n6 rat co6 ich dé vé dé thi trong d6 ding xau ngay va thdi gian cho mét hodc hon
mot cac nhan. Ham datetick tu ddng vdi cong viéc nay. Néu do thi dudc vé, dung sé ngay
cho mét hoc han mét truc, thi ham datetick sé viét cac nhan cho diém danh dau. Vi du sau
vé hinh 10.3:

>>t =(1900:10:1990)";
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>> p =[75.995; 91.972; 105.771; 123.203; 131.669;
150.697; 179.323; 203.212; 226.505; 249.633];

>> plot(datenum(t,1,1),p)

>> datetick('X','yyyy') % use 4-digit year on the x-axis

>> title('Population by year")

Chung ta c6 thé tao biéu dé cot clia cong ty ban hang ban tir thang 11 nam 1994 dén thang
12 nam 1995 (Hinh 10.4):

>>y =[1994 1994 1995*ones(1,12)]';

>>m=[1112 (1:12)]};
>>s=[11131214.16151.71.61.81.31.91.7 1.6 1.95];
>> bar(datenum(y,m,1),s)

>> datetick('x','mmmyy")

>> ylabel('$ Million')

>> title("Monthly Sales')

Fopulation by year
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Hinh 10.4

Vi du: Tim th sdu ngay 13

Bay gid chung ta da dudc gidi thiéu cac Iénh vé thdi gian, hay dung ching dé tao mét sé
ham c6 ich. Néu ban 1a ngudi can than, ban muén biét bao gid thir sau ngay 13 xay ra. Ham
M_file sé cho ban nhiing thdng tin nay.

function m=friday(start)
% FRIDAY Date of the next Friday the 13th
% FRIDAY display the next occurrence of Friday the
% 13th
% FRIDAY(START) start the search at the date
% specified by START
% M=FRIDAY return the date number of the next Friday

% the 13™
if nargin==
start=now; % use the current date if none
end % was supplied

[yr,mo,da]=datevec(start);
da=da+6-weekday(start); % Start with the Friday in
% this week
start=datenum(yr,mo,da,0,0,0);
while 1
[yr,mo,da]l=datevec(start);
if (weekday(start)==6)&(da==13)
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break;
end
start=datenum(start+7); % skip to the next Friday
end
if nargout==0
disp(['Friday,'datestr(start,1)]) % Display the
% the result

else
m=start; % or return the resulting date
end % number

Sau khi chay chuong trinh ta dugc két qua:

>> friday
Friday,13-Aug-1999

Né&u ban muén dugc canh bao cho toan bdé nam, xem ham fridays:

function F=fridays(ynum)
% FRIDAY List the Friday the 13ths in the year ynum.
% M=FRIDAY return the date numbers found.

%

if nargin==0

[ynum dummy]=datevec(now); % use the current date if
end % non was supplied

MM=[];

trynum=datenum(ynum,1,13,0,0,0);
% check January 13 first
trynum=friday(trynum); % find the first one
[tyr dummy]=datevec(trynum);
while tyr==ynum % May be there are more this year
MM=[MM;trynum];
trynum=friday(trynum+7); % skip to the next week
[tyr dummy]=datevec(trynum);
end
if nargout==0
disp('Fridays'); % Display the results
disp(datestr(MM,1)) % Display the result

else
F=MM; % or return the vector of
end % date number

000
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chuong 11
VONG LaP PléU KHIEN

Cac ng6én ngir 1ap trinh va may tinh cé kha nang lap trinh déu dé cap dén moét dic diém
la cho phép ban diéu khién vong 18p clia cac cau l1énh dua trén nhiing cau trdc cla né. Néu
ban da ting st dung nhiing d&c diém nay thi phan nay sé rat don gian déi v6i ban. Mt
khac néu vong I4p diéu khién 1a méi déi véi ban thi né sé rat ric réi, néu nh vay, thi ban hay
nghién ctu no tu tu.

Vong I4p diéu khién rat hitu ich va c6 (ing dung rat rdng rai, né lam cho cac phép toan d-
ugc thuc hién moét cach thuan tién hon va nhanh hon. MATLAB da ra cac dang vong lap c6
diéu khién 1a: vong 1ap for, vong 1ap while, cau tric if-else-end va cau tric switch-case. \/i
cac cau trdc thudng hoan thién cac Iénh ctia MATLAB, nén ching thudng xuét hién trong
M_file, hon I trong cau lénh danh truc tiép tai ddu nhic clia MATLAB.

11.1 Vong lap for

Vong 1ap forcho phép mot nhém 1énh thuc hién 13p lai mét sé 1an ¢é dinh. Ca phap cia
vong lap fornh sau:

for x = array
commands % Khai cac Iénh
end

Céc cau lénh gilra hai trang thai for va end dugc thuc hién mét 1an cho tat ca cac cot
clia mang (array). Tai méi 1an I3p lai, x doc gan cho phan t cot ti€p theo nhu trong suét n
lan cGa vong lap, x = array(:, n).
Vi du:

>>for n=1:10
x(n) = sin(n*pi/10);
end
>> x
X -
Columns 1 through 7

0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090
Columns 8 through 10
0.5878 0.3090 0.0000

N6i mét cach khéac, trang thai th( nhat yéu ciu: Cho n bang tir 1 dén 10, tinh gia tri cla
tat ca cac trang thai cho dén trang thai ké tiép trang thai end. Dau tién trong vong 1ap for
n=1, tiép theo n=2, va cl nh vay cho dén trudng hop n=10. Sau trudng hop n=10, vong lap
for két thuc, va tat ca cac 1énh sau trang thai end cla vong 13p dudc thuc hién.

Vong lap forkhong thé bi két thic béng cach gan lai bién diéu khién n trong vong 13p:

>>for n=1:10
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x(n) = sin(n*pi/10);
n=10;
end
>> X
X =
Columns 1 through 7
0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090
Columns 8 through 10
0.5878 0.3090 0.0000

Trang thai 1:10 1a mét trang thai tao 18n mang MATLAB tiéu chuan. B4t ¢ kiu mang nao
clia MATLAB déu dudc chadp nhéan trong vong 13p for.

>> data = [39 45 6; 7 16 -1 5]

data =
3 9 45 6
7 16 -1 5
>> for n = data
x =n(1)-n(2)
end
X =
-4
X =
-7
46
X =

Binh thudng vong 1&p forco thé 16ng vao nhau:

>>forn=1:5

form = 5:-1:1
A(n,m) = n*2+m"2;
end
disp(n)
end
1
2
3
4
5
>> A
A=

2 5 10 17 26
5 8 13 20 29
10 13 18 25 34
17 20 25 32 41
26 29 34 41 50
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Khéng nén dung vong l&p for khi ma tuong duong véi viéc ta ding mang dé tinh toan. Nhu
trong vi du trudc ta cling c6 thé ding mang dé tinh toan:

>>n=1:10;
>> x = sin(n*pi/10)
X -

Columns 1 through 7

0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090
Columns 8 through 10

0.5878 0.3090 0.0000

Trong hai trudng hop nhu trén, trudng hop thi hai ta dung mang dé tinh toan ciing dudc
két qua nhu vay, nhung né nhanh hon va céc thao tac ciing it hon.

Dé tang tdc do6 tinh toan, mang can phai dudc khdi tao trudc khi thuc hién vong 1ap for
(ho#c vong 1&p while). Trong vi du truSc ¢t méi lan I&énh trong vong lap for dugdc tinh, kich c&
cla bién x lai tang 1&n 1. Diéu nay lam cho MATLAB mat thdi gian dé cap nhat thém bé nhé
cho x trong méi vong. Dé rut ngén budc nay, vi du vé vong I&p for S trude viét lai nhu sau:

>> x = zeros(1,10); % Khdi tao bdé nhé cho x
>>for n=1:10
x = sin(n*pi/10);
end
Bay gid chi can thay déi gia tri clia cac phan ti cla x.

11.2 Vong lap while

Vong lap whife thuc hién I1ap lai mét nhém l1énh mét sé 1an ¢é dinh, nhung khéng biét
tréc dugc s6 lan 1ap lai.
CU phap cula vong lap while nhu sau:

while biéu thiic diéu kién
khaoi cac lénh..
end
[khai cac lénh..[d gilta hai trang thai while va end dudc thuc hién lap di 13p lai khi tat ca cac
Obiéu thic diéu kiénO & dang. Thong thudng gia tri cla diéu kién dua ra két qua la mot s,
nhung néu céac két qua da ra la mét mang thi van hap I1&. Trong trudng hop mang, tat ca cac
phan tl trong mang két qua da ra phai 1a True (ding). C6 thé tham khao vi du dudi day:

>>num = 0; ESP = 1;
>> while (1+ESP) > 1
ESP = ESP/ 2;
num = num + 1;
end
>> num
num=
53
>> ESP = 2*ESP
ESP=
2.2204e-16
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Vi du nay dua ra cach tinh gia tri d&c biét eps clla MATLAB, né la mét s6 duong nho nhat,
c6 thé cong véi 1 d& dudc mét sé 16n hon 1 dung cho gidi han dd chinh xac. & day chang ta
dung chit hoa EPS dé& chic chan rang gia tri eps cia MATLAB khong ghi d& 1én. Trong vi
du nay, gia tri cia EPS bat dau bang 1, trong khi diéu kién (1+EPS)>1 1a True (dé cho né
khac khéng), cac lénh trong vong 1ap while dudc tinh, gia tri cla EPS tiép tuc dudc chia doi,
gia tri ca EPS nhd di, ma cong EPS véi 1 thi nd la s6 nhd nhat ma I6n hon 1. Do may tinh
st dung sé ¢6 dinh c6 16 chit s& nén khi gia tri nhd qua thi nd lam tron bang 0, va khi d6
diéu kién (EPS+1)> 1 False (sai) va vong lap while ding lai. Cudi cung EPS dudc nhan véi
2 vi sau lan chia cu6i cling cho 2 thi vong 13p ding lai.

11.3 CAu tric if-else-end

Nhiéu khi chung ta can nhiing cau Iénh dudc thuc hién theo mét diéu kién nao dé. Trong
ngén ngl lap trinh, logic nay dudc cung cap bdi cau tric if-else-end. Cu phap clia cau tric
nay nhu sau:

if biéu thitc diéu kién
khoi cac lénh...
end

Khéi cac lénh gilta hai trang thai ifva end dugdc thuc hién khi tat biéu thic diéu kién Ia
dung. Trong trudng hop diéu kién bao gobm cac diéu kién con, thi tat ca cac diéu kién con
dudc tinh va trd vé moét trang thai logic cha diéu kién. Vi du:

>> apple = 10 % s6 tao
>> cost = apple*25
cost=
250
>> if apple >5
cost = (1-20/100)*cost; % b6 di 20%
end
>> cost
cost
200

Trong trudng hdp c6é hai diéu kién thay déi, cau tric ifelse-enda:

if biéu thic diéu kién
khéi cac lénh dugc thuc hién néu diéu kién |a ding
else
khéi cac Iénh dugc thuc hién néu diéu kién la sai
end

Khi c6 ba hodc nhiéu diéu kién thay déi, cau tric ctia né sé la:

if  biéu thiic diéu kién 1
khoi cac lénh dugdc thuc hién néu diéu kién 1 1a ding
elseif biéu thic diéu kién 2
khai cac 1énh dudc thuc hién néu diéu kién 2 |1a dang
elseif biéu thic diéu kién 3
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khéi cac Iénh dugc thuc hién néu diéu kién 3 la dung
elseif biéu thic diéu kién 4

else
khéi cac Iénh dugc thuc hién néu khong cd diéu kién nao dung.
End

Trong mau dang nay thi khi biéu thiic diéu kién dau tién dung thi cac cau Iénh sau khéng
duoc kiém tra nita, cac cau trac ifelse-end con lai dudc bd qua. Hon nita cau 1énh eflse &
cudi c6 thé khéng can cho vao.

Déi véi cau tric if-else-end, ching ta ciing c6 thé 16ng vao cac vong 1ap forva while:

>> EPS = 1;
>> for num = 1:100
EPS = EPS/ 2;
if (1+EPS)< 1
EPS = EPS*2
break
end
end
EPS =
2.2204e-16
>> num
nums=
53
Vi du nay dua ra cach khac dé tinh s& eps. Trong vi du, khi Iénh break dudc thuc hién thi
MATLAB nhay ra khoi vong 18p né dang thuc hién. Khi Iénh break xuat hién trong mét vong
lap for hoac while trong cac vong 13p ndng nhau thi né chi nhay ra khdi mét vong 1ap chia
n6 ch né khéng nhay ra khai tat ca cac vong lap.

11.4 CAu truc switch-case

Khi mét chubi cac 1énh danh gia dua trén mot biéu thic thdr hoc biéu thiic diéu kién véi
nhiéu gia tri th&r khac nhau, ngdi ta thudng dung céu tric swifch-case. Cau truc switch-case
c6 dang nhu sau:

switch biéu thiic diéu kién
case gia tri thr 1
khai 1énh 1
case { gia tri th(r 2, gia tri th(r 3, gia tri th(r 4}
khai 1énh 2
otherwise
khoi 1énh 3
end

& day biéu thic diéu kién phai l1a dang s6 hoac dang chu6i,‘ néu biéu thic diéu kién 1a
dang s6 thi 1énh case sé th(r xem giéa tri cla biéu thiic d6 c6 bang gia tri thir 7 hay khéng.
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Né&u biéu thiic diéu kién la mot chudi thi Iénh case sé so sanh chudi d6 véi gia tri thlr 7
Trong vi du truéc, biéu thic diéu kién dudc dem so sanh véi gia tri thi 1, néu ching bang
nhau thi khéi Iénh dau tién dugc thuc hién, ma cac khéi Iénh ti€p theo cho dén trudc trang
thai end duoc bd qua, néu ching khdng bang nhau thi diéu kién ti€p tuc dudc dem so sanh
véi gia tri th(r 2, gia tri thir 3, gia tri th(r 4, néu mét trong cac gia tri nay bang biéu thic diéu
kién thi khai 1énh 2 dudc thuc hién. Né&u tat ca cac Iénh so sanh cla case déu khéng dung
thi khéi Iénh 3 dudc thuc hién. Chu y rang trong céu tric swifch-case co it nhat mot nhém
lénh phai dudc thuc hién. Sau day l1a mét vi du vé cau trac switch-case:

X =27,
units ='m",
switch units % Chuyén x ra centimeters
case {'inch','in"}
y=x*2.54;
case {'feet','ft'}
y=x*2.54*12;
case {'meter','m'}
y=x/ 100;
case {'millimeter','mm’}
y=x*10;
case {'centimeter','cm'}
y=X
otherwise
disp(['khdng biét units: ' units])
y=nan;
end

Khi thuc hién vi du nay thi gia tri cudi cung cla y la: y=0.027.

Vi du: Van dé vé lai xuat
Vién dé: Dé mua mot 6td, ban phai vay 10,000$ véi lai xuat hang thang la 8.9%, trong 3
nam géc va lai dugdc tinh nhu thé nao sau méi |an chi trd. Ngoai ra phan tién con lai sau méi
lan chi tra la bao nhiéu?
Gidi phdp: Ti chuang 2, s6 tién chi trd P hang thang cho khoan vay A dollar véi li xuat
hang thang la R, tinh trong M thang la:

P=A.

Tai 1an chi tra dau tién, tién Iai phai tra 1a | ;= R.A. Gia s& s6 tién phai tra la P thi tién géc
phai trd la P,= P - |, va s6 tién con lai sau lan chi tra thi* nhat 1a B,=A - P,,. Trong tat ca cac
lan chi trd sau do tién 1ai phai trd 1a |,,= R.B,,, va s6 tién con lai la B, =B, - P,,. S dung
cac théng tin nay thi chuong trinh MATLAB sé nhu sau:

function amort

% amort.m script file
A=10000; % amount of loan
M=3*12; % number of months
R=8.9; % annual interest rate
r=(R/100)/12; % monthly interest rate
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P=A*(r*(1+r)*M/((1+r)*M-1)); % payment required
B=zeros(M,1); %storage for balance remaining per month
lp=B; % storage for interest paid per month
Pr=B; % storage for principle paid per month
for m=1:M
if m==1 % compute interest when balance is
Ip(m)=r*A; % original amount

else
Ip(m)=r*B(m-1);

end

Pr(m)=P-Ip(m); % principle paid this month

if m==1 % compute balance remaining after payment
B(m)=A-Pr(m);

else
B(m)=B(m-1)-Pr(m);

end

end

format bank

disp(['Amount=" num2str(A)])
disp(['Interest Rate=' num2str(R)])
disp(['Number of months ="' num2str(M)])
disp(['Payment =' num2str(P)])

disp(" ')

disp(' Amortization Schedule')
disp(" Payment Balance Interest Principle')
disp([(1:M)' B Ip Pr])

format short g

Chay chuong trinh nay thi két qua nhu sau:

>> Amount=10000
Interest Rate=8.9
Number of months = 36
Payment =317.5321

Amortization Schedule
Payment Balance Interest  Principle
1.00 9756.63 7417 243.37
2.00 9511.46 72.36 24517
3.00 9264.48 70.54 246.99
4.00 9015.65 68.71 248.82
5.00 8764.99 66.87 250.67
6.00 8512.46 65.01 252.53
7.00 8258.07 63.13 254 .40
8.00 8001.78 61.25 256.28
9.00 7743.60 59.35 258.19
10.00 7483.49 57.43 260.10
11.00 7221.47 55.50 262.03
12.00 6957.49 53.56 263.97
13.00 6691.56 51.60 265.93
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14.00 6423.66 49.63 267.90
15.00 6153.77 47.64 269.89

Vi du nay minh hoa cau trdc 13p forva if-else-end. N6 cling minh hoa viéc st dung script
M_file. D& tinh toan mét khoan cho vay bat ky ban chi can thay d8i du liéu vao & phan dau
clia chuong trinh va ban chay lai né.

Vi du: Chuéi l1én xudng )
Vén dé: cho x, 1a mot s6 nguyén bat ky. Gia st chubi x, dudc dinh nghia nhu sau:

X1 = X/2  néux,lachin
VA Xy = 33X+ 1néuxlalé
Chudi nay c6 thudc tinh gi néu chudi sé ding lai khi x, =1, chudi phan ky hay héi tu vé 1.
Gidi phdp: Chung ta chi can vong 1ap while dé xét xem khi nao x,= 1 va st dung c4u tric
if-else-end dé thuc hién viéc tinh toan day x,. Trong MATLAB thi chuang trinh nhu sau:

function up_down
% up_down.m script file for up/down sequence proplem
x=zeros(500,1); %preallocate storage for x(k)
x(1)=round(abs(input('Enter a number>")));
k=1;
while (x(k)>1)&(k<500)
if rem(x(k),2)==0 % x(k) is even
x(k+1)=x(k)/2;

else % x(k) is old
x(k+1)=3*x(k)+1;

end

k=k+1; % increment sequence counter
end
x=x(x>0) % keep values generated only and dispay them
M=0:499;
plot(M,x)

Két qua cla chuong trinh nay kha tha vi, vi du v6i x=2" , trong d6 m 1a mét s6 nguyén thi
chudi sé rat ngan (tai sao?), hon nita bat clr khi nao gia tri cia mét s6 hang trong chudi la
lu§ thira cia 2 thi chubi sé& nhanh chéng dimg lai, nhung déi v6i nhimng sé x tuong d6i nhd thi
k&t qua la mét chubi kha tha vi. Vi du x1=27. Hau nhu tat ca cac gia tri ban dau déu sinh ra
mot chubi c6 gia tri rat ngau nhién nhu hinh vé dudi day véi x(1)=837799. Liéu ban c6 dam
két luan chubi nay héi tu hay khéng!

Do thi két qua cla chuong trinh véi x(1)=837799 la:
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HaM M_FILE

Khi ban st dung cac ham MATLAB nhu inv, abs, angle, va sqrt, MATLAB nhan gia tri
ma ban truyén vao, dua vao két qua do, tinh toan két qua cla ham va tra lai cho ban két
qua tinh toan. Céac lénh tinh toan bang ham ciing nhu cac bién trung gian dudc tao ra bdi
cac lénh nay ban déu khéng nhin thay, tat ca nhiing gi ban tréng thady chi la cac gia tri nhap
Va0 va cac gia tri dua ra, vi vay co6 thé coi moét ham nhu mét cai hdp den. Cac thudc tinh nay
lam cho ham trg 1én rat hitu dung déi vdi cac 1énh tinh toan ma phai ding dén cac ham toan
hoc phiic tap thudng xuéat hién khi ban giai quyét nhimg van dé 16n. Dua vao uu diém nay,
MATLAB cung c&p mét cau trdac dé ban c6 thé tu tao mét ham cho minh dudi dang mét
M_file. Ham fljpyp dudi day la moét vi du vé viéc dung ham M_file:

function y=flipup(x)

% FLIPUP Flip matrix in up/down directiopn.
% FLIPUP(x) return x with columns preserved and rows flipped
% in the up/down direction. For example.

%
% x=14
% 25
% 36
%

becomes

6
5
4
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% See also FLIPLR, ROT90, FLIPDIM.
% Copyright (c) 1984-96 by the MathWork, Inc.
% $Revision: 5.3 $ $Date: 1996/10/24 18:41:14 $
if ndim(x)~=2
error( LJX must be a 2-D matrix.[J);

end
[m, n] = size(x);
y =x(m:-1:1,);

M6t ham M_file c6 vé rat giéng v6i mét script file bdi vi ching cling 1a cac file van ban va
cung ¢6 phan mad rong 1a O.mO. Diém khac nhau gitra script file va cac ham M_file la cac
ham M_file khéng dudc nhap vao tir clra s6 1énh ma théng qua mét trinh soan thdo van ban
t&r bén ngoai. Ham M_file con khéac véi script file 6 chd né chi théng tin v6i MATLAB théng
qua cac bién truyén vao cho né va théng qua cac bién ra ma né tao lén, cac bién trung gian
& bén trong ham thi khéng xuét hién hay tuong tac véi méi trudng cia MATLAB. Nhu ban cé
thé thay & vi du trudc, dong dau tién ctia han M_file dinh nghia file nay nhu mét ham va chi
ra tén cla nd, tén nay chinh la tén file nhung khéng cé phan mad réng la .m0 déng thdi n6
ciing dinh nghia luén bién vao va ra. Chudi cac dong |énh ti&p theo la cac I3i chu thich, sé
xudt hién khi ta dung 1&énh >>help, >>help flipud, hodc >>helpwinflipud dong Iénh help dau
tién goi la dong H1 chinh 1a dong hién ra khi ding 1énh lookfor. Cudi cling phan con lai cla
file nay chira cac Iénh cla MATLAB dé tao lén cac bién ra.

12.1 Cac quy luat va thudc tinh

Ham M_file phai tudn theo nhiing quy luat va thudc tinh nhat dinh, ngoai ra ching con
cd mét sé tinh chat rat quan trong bao gém:

*) Tén ham va tén file phai 1a mét, vi du ham fljpud phai dugdc luu trong file véi cai tén 1a
flipud.m.

*) Lan dau tién MATLAB thuc hién ham M_file né s& md file van ban tuong (ng va dich
cac dong lénh cua file d6 ra mét dang ma luu trong bé nhé nhdm muc dich tang téc do thuc
hién cac 16i goi ham ti€p theo. Néu trong ham cé chita I16i goi ham M_file khac thi cac ham
dé cling dugdc dich vao trong bd nhé.

*) Cac dong ghi I6i chu thich cho t6i dong dau tién khong phai 1a cha thich trong ham
M_file 1a nhirng dong van ban, né sé hién ra khi ban s dung Iénh help. Vi du: >>help flipud
sé tra vé 9 dong dau tién trong ham M_file ndi trén. Dong dau tién 1a dong H1, nd sé xuat
hién khi ban dung Ién /look for.

*) M&i ham c6 mét khéng gian lam viéc riéng tach biét so véi méi trudng MATLAB, méi
quan hé duy nhéat gitra cac bién trong ham véi moéi trudng MATLAB la cac bién vao va ra
clia ham d6. Néu trong than ham gia tri bi thay d&i thi su thay déi nay chi tac déng bén trong
cGa ham dé ma khoéng l1am anh hudng dén cac bién clia méi trong MATLAB. Cac bién dudc
tao ra bén trong mét ham thi chi ndm trong khéng gian 1am viéc clia ham d6é va dugc giai
phéng khi ham két thac, vi vay khéng thé st dung théng tin clia 1an goi trudc cho 1an goi
sau.

*) S cac tham sé vao va ra khi mét ham dudc goi thi chi cé tac dung bén trong ham do,
bién nargin chla cac tham s6 da vao con bién nargout chira cac gia tri da ra, trong thuc té
thi cac bién nay thong dudc st dung dé xac dinh gia tri ra dua vao sé ludng cac déi s6 da
vao. Vi du xét ham linespace sau:

function y=linespace(d1, d2, n)
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% LINESPACE Linearly spaced vector.
% LINESPACE(x1, x2) generates a row vector of 100 linearly
% equally spaced points betwin x1 and x2.
%
% LINESPACE(x1, x2, N) generates N points betwin x1 and x2.
%
%  See also LOGSPACE, ..
%  Copyright (c) 1984-96 by the MathWork, Inc.
%  $Revision: 5.3 $ $Date: 1996/10/24 18:41:14 %
if nargin==
n = 100;
end
y = [d1 + (0: n-2)*(d2-d1)/ (n-1) d2];

3 day néu I6i goi clia ngudi s dung chi truyén vao hai déi s6 thi linespace tra vé gia tri 100,
nhung néu s6 déi so 1a 3, vi du nhu linespace(0,10,50) thi déi s6 thlr 3 sé& quyét dinh sé cac
diém dir liéu.

*) Cac ham c6 thé dung chung cac bién véi ham khéac, véi méi trudng MATLAB va cé thé
dé quy néu nhu cac bién dudc khai bao Ia toan cuc. D& c6 thé truy cap dén cac bién trong
mot ham hodc trong méi trudng MATLAB thi cac bién dé phai dugc khai bao 1a bién toan
cuc trong mdi ham s dung né. Ham #ic va foc sau day mé t& mét vi du vé viéc st dung bién
toan cuc:

function tic

% TIC Start a stopwatch timer.

% The sequence of Iénhs

%  TIC, operation, TOC

% prints the time required for the operation.

%

% See also TOC, CLOCK, ETIME, CPUTIME.

%  Copyright (c) 1984-96 by the MathWork, Inc.
%  $Revision: 5.3 $ $Date: 1996/10/24 18:41:14 $
% TIC simple stores CLOCK in a global variable
global TICTOC

TICTOC = clock;

function t = toc
% TOC Read the stopwatch timer.
% TOC, by itself, prints the elapsed time in t,
% instead of printing it out.
%
% See also TIC, ETIME, CLOCK, CPUTIME.
%  Copyright (c) 1984-96 by the MathWork, Inc.
%  $Revision: 5.3 $ $Date: 1996/10/24 18:41:14 %
% TOC uses ETIME and the value of clock saved by TIC.
global TICTOC
if nargout< 1
elapsed_time = etime(clock, TICTOC);
else
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t = etime(clock, TICTOC);
end

Trong ham ftic thi bién TICTOC dugc khai bao |a bién toan cuc va gia tri cla bién nay cb
dugc thdng qua viéc goi ham clock. Sau dé trong ham foc, bién TICTOC ciing dudc khai
b&o l1a bién toan cuc lam cho foc c6 kha nang truy cap dén bién TICTOC & trong ham tic, st
dung gia tri cGa bién nay foc sé tinh dudc khodng thdi gian da troi qua ké tir khi ham tic dugc
thi hanh. Mét diéu quan trong can nhd la bién TICTOC chi ton tai trong khéng gian 1am viéc
cla ticva toc nhung khong ton tai trong méi trusng MATLAB.

*) Viéc thi hanh ham M_file sé két thdc khi gap dong cudi clng cua file d6 hodc gap dong
lénh return. Lénh return gip ta két thic mét ham ma khong can phai thi hanh hét cac 1énh
clia ham doé.

*) Ham error cia MATLAB s& hién thi mot chudi 1én clra s6 Iénh va ding thuc hién ham,
tra diéu khién vé cho clra s6 1&énh va ban phim. Ham nay rat hitu dung dé canh bao viéc sl
dung ham khéng dung muc dich. Vi du nhu cau Iénh sau:

if length(val) > 1
error(COVAL phai la gia tri s6!0])
end

& day néu val khong phai la sé thi ham error sé hién 1én chudi canh béo va tra diéu khién
cho clta s6 Iénh va ban phim.

*) Mot M_file c6 thé chra nhiéu ham. Ham chinh trong M_file nay phai dudc dat tén tring
véi tén clia M_file nhu dé cap dén & trén. Cac ham khac dudc khai bao théng qua cau lénh
function dugc viét sau ham dau tién. Cac ham con chi dudc s dung bdi ham chinh, cé
nghia & ngoai ham chinh ra thi khéng c6 ham nao khac c6 thé goi dudc ching. Tinh ning
nay cung cap moét giai phap hiiu hiéu dé giai quyét ting phan ctia ham chinh mét cach riéng
ré lam gidm b6t cac khoé khan khi ta 1ap trinh mét ham 16n.

N6i tom lai, ham M_file cung cap cho ta mét phuong phap don gian dé& mé réng kha nang
cla MATLAB. Trong thuc té rat nhiéu ham cia MATLAB |a cac ham M_file.

Vi du: Ham tra dan theo théi han
Vén dé: Gia st c6 mot khoan cho vay A dollar, véi 1ai suat hang thang 18 R% va phai tra
trong vong M thang. Hay viét mét ham M_file dé thé hién:
- Lich chi trd néu nhu ban dau chua biét cac s6 liéu dua ra.
- 86 tién chi tra hang thang néu biét moét sé liéu ra.
- S6 tién chi tra hang thang va mét ma tran sé chla lich thanh toan néu biét truGc hai déi s6
ra.

Gigi phdp: Trong chuang 2, sé tién phai chi trd hang thang P cho khoan cho vay A dollar
véi ti gia |ai xuat la R, tr trong M thang: P =A.

Tai Ian chi tra dau tién, tién |&i phai tré 1a 1,,= R.A. Gia sU s6 tién phai tra la P thi tién g6c
phai trd 1a P,,= P - |, va s6 tién con lai sau lan chi tra th( nhat 1a B,=A - P, . Trong tat ca
cAc 1an chi tra sau d6 tién I4i phai tra la 1= R.B, , va s tién con lai la B,= B, - P, Sk
dung cac théng tin nay thi chuong trinh MATLAB sé nhu sau:

function [P,S]=loan(a,r,m)

%LOAN Loan Payment and Amortization Table.

% (H1 help line)

%P=LOAN(A,R,M) computes the monthly payment on a loan
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%amount of a, having an annual intereat rate of R,
% to be paid off in equal amounts over M months.
%
%[P,S]=LOAN(A,R,M) also returns
% an amortization table S,
%which is an M-by-4 matrix
% where S(:,1)=Payment Number,
%S(:,2)=Remaining Balance, S(:,3)=Interest Paid, and
%S(:,4)=Principle Paid.
%
%If no output arguments are provided
% the table is displayed.
%Start with some error checking
if nargin<3

error('Three input argument are required.")
end
if fix(m)~=m

error('Number of Months Must be Integer.")
end

% Now calculate

rm=(r/100)/12; % Monthly interest rate
p=a*(rm*(1+rm)*m/((1+rm)*m-1)); % payment required
if nargout==1 % done if only payment is required.

P=p; % copy out into output variable

return
end
B=zeros(m,1); % storage for balance remaining per month
lp=B; % storage for interest paid per month
Pr=B; % storage for principal paid per month
fori=1:m % creat table data

if i==

% compute interest when balance is orginnal amout
Ip(i)=rm*a;
else % balance is B(i-1)
Ip(i)=rm*B(i-1);

end

Pr(i)=p-Ip(i); %principal paid this month

if i==1 % compute balance remainig after payment
B(i)=a-Pr(i);

else
B(i)=B(i-1)-Pr(i);

end

end

B(abs(B)<0.001)=0; % set near zero balance to zero
s=[(1:m)"' B Ip Pr];
if nargout==0 % display table

disp(['Amount ="' num2str(a)])

disp(['Interest rate = ' num2str(r)])

disp(['Number of month =" int2str(m)])

Ebook Team 8¢
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disp(['Payment ="' num2str(p)])
disp(' ')
disp(' Amortization Schedule')
disp(* Payment Balance Interest Principle')
fprintf(' %5.0f %12.2f %12.2f %12.2f\n', s')
% better formatting
else % two output arguments requested
P=p;
S=s;
end

Vi du: Giadi ma mau trén cac dién trd

Ebook Team &7

Vén dé: Gia tri cla mét dién trd dung trong mach dién dudc tinh théng qua cac vach mau
in trén than cla no6. D&i v6i mot dién trg véi dd chinh xac 1a 5% thi ¢6 3 dai mau, tam goi 1a

A, B, C. Gia tri s& dugc gan cho moéi mau dugc tinh nhu sau:

Mau Pen |Nau |Do Vang | Luc | Lam

Tram

Tim

Xam

Trang

Gia tri 0 1 2 3 4 )

6

7

8

9

Né&u A, B, C la cac gia tri clia cac mau trén giai mau thi gia tri clia cac dién trd la:

R = (10.A + B).10°

S dung céac théng tin nay, hay tao mét M_file trd vé gia tri cGa dién trd (ng vdi bat ky

mot dién trd chudn nao.

Gidi phdp:Van dé nay yéu cdu mét chubi cac thao tac va so sanh dé thuc hién su chuyén

déi trong bang trén. Giai phap ctia MATLAB Ia:

function r=resistor(a, b, c)

%RESISTOR(A, B, C) Resistor value from color code.
%RESISTOR(a, B, C) returns the resistace
%value of resistor

%given its three color bands, A, B, C.

%A, B, C must be one of the

%following character strings:

%

%'black’, 'brown’, 'red’, 'orange’, 'yellow',
%'green’, 'blue’, 'violet', 'gray’, 'white'

% first some error checking

if nargin~=3
error(‘Three input arguments required')
end

if ~ischar(a)|~ischar(b)|~ischar(c)
error('Inputs Must be Character Xaus')
end
%now solve problem
vals=zeros(1,3); % string cell array of three inputs
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abc={a,b,c}; % tring cell aray 0 thré input
fori=1:3 %do each color band in turn
band=lower(abc(i));
%get (i)th input and make lower case
if strncmp(band,'bla’',3) % black (compare min # of)

vals(i)=0; % chars for unique match)
elseif strncmp(band,'br',2) %brown
vals(i)=1;
elseif strncmp(band,'r',1) %red
vals(i)=2;
elseif strncmp(band,'o',1) %orange
vals(i)=3;
elseif strncmp(band,'y',1) %yellow
vals(i)=4;
elseif strncmp(band,'gre',3) %green
vals(i)=5;
elseif strncmp(band,'blu’,3) %blue
vals(i)=6;
elseif strncmp(band,'v',1) %violet
vals(i)=7;
elseif strncmp(band,'gra’,3) %gray
vals(i)=8;
elseif strncmp(band,'w',1) %white
vals(i)=9;
else
error(['Unknown Color Band."])
end
end
if vals(1)==0
error('First Color Band Cannot Be Black.")
end

r=(10*vals(1)+vals(2))*10*vals(3);
S’ dung ham nay cho mét vai vi du:

>> resistor('brown’, 'black’, 'red')
ans=
1000
000

chuong 13 i
PHAN TiCH Du LIeU

B&i vi MATLAB Ia mét (ng dung hudng ma trAn nén n6 dé dang thuc hién cac phan tich
théng ké trén cac tap dir liéu, trong khi theo mac dinh MATLAB coi cac tap di liéu dugc luu
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trif trong cac mang c6t, viéc phan tich dir liéu c6 thé thuc hién theo bat cir chiéu nao. D6 1a
trr khi dudc chi dinh theo mét cach khac, cac codt ctia mét mang dir liéu thé hién cac théng
s6 do khac nhau, méi hang thé hién moét gia tri mau cla cac thdng sé do dé. Vi du gia st
nhiét dd ban ngay (tinh theo d6 C) ctia 3 thanh phd tinh trong mét thang (31 ngay dudc ghi
lai va gan cho mot bién la temps trong moét script M_file, khi chay M_file thi gia tri cla temps
dudc da vao moi trudng MATLAB, thuc hién cong viéc nay, bién temps chila:

>> temps
temps=
12 8 18
15 9 22
12 5 19
14 8 23
12 6 22
11 9 19
15 9 15
8 10 20
19 7 18
12 7 18
14 10 19
11 8 17
9 7 23
8 8 19
15 8 18
8 10 20
10 7 17
12 7 22
9 8 19
12 8 21
12 8 20
10 9 17
13 12 18
9 10 20
10 6 22
14 7 21
12 5 22
13 7 18
15 10 23
13 11 24
12 12 22

Mbi hang chlra nhiét do6 cia mét ngay nao dé, con médi cot chira nhiét d6 clla moét thanh
phé. Dé cho dir liéu trd 1én dé dang hon, hay gd vao nh sau:

>> d=1:31; % number the days of the month

>> plot(d,temps)

>> xlabel('Day of month")

>> ylabel('Celsius')

>> title('Daily High Tempratures in three Cities')
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Daily High Tempratures in three Cities
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Hinh 13.1

Lénh plot vira dung trén day minh hoa thém mét cach st dung. Bién d la mét vector dai
31, trong khi bi€n temps Ia mét ma trén 31x3. Cho truGc nhing dir liéu nay, 1énh plot sé tric
moi ¢t clia bién temps cho vao d.

D& minh hoa mét vai kha nang phan tich dir liéu cia MATLAB, hay xét cac lénh sau,
dua trén dir liéu vé nhiét d6 da cho:

>> avg_temp = mean(temps)
avg_temp=
11.9677 8.2258 19.8710

Vi du trén chi ra rang thanh phé tht 3 1a c6 nhiét d6 trung binh cao nhat, & day
MATLAB d3 tinh nhiét d trung binh ctia moi cot mét cach riéng ré. Néu tinh trung binh & ca
3 thanh phd thi:

>> avg_avg = mean(avg_temp)
avg_avg=
13.3548

Khi ma cac gia tri dau vao trong mét ham phan tich dir liéu 1a mét vector hang hay cét thi
MATLAB chi don gian 1a tién hanh cac phép toan trén vector va tra vé gia tri so.
Ban ciing c6 thé dung mang dé thuc hién céng viéc nay:

>> avg_temp = mean(temps,1) % Gidng nhu trén, tinh cho cac cot
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avg_temp =
11.9677 8.2258 19.8710

>> avr_tempr = mean(temps,2) % Tinh cho mdi hang

avr_tempr =
12.6667
15.3333
12.0000
15.0000
13.3333
13.0000
13.0000
12.6667
14.6667
12.3333
14.3333
12.0000
13.0000
11.6667
13.6667
12.3333
11.3333
13.6667
12.0000
13.6667
13.3333
12.0000
14.3333
13.0000
12.6667
14.0000
13.0000
12.6667
16.0000
16.0000
15.3333

Day la gia tri nhiét do trung binh 3 ca ba thanh phé trong tiing ngay.

Xét bai toan tim su chénh léch nhiét d6 clia mdi thanh phd so véi gia tri trung binh, cé
nghia la avg_temp(i) phai bi trir di béi cot thit 7 cla bién temps. Ban khong thé ra mét cau
[€énh nhu sau:

>> temps-avg_temp
??? Error using ==> -
Matrix dimensions must agree.
Bdi vi thao tac nay khéng phai la cac thao tac da dinh nghia trén méang (temps la mot
mang 31x3, con avg_temp 1a moét mang 1x3). C6 |1& cach dung vong |ap forla don gian nhat:

>>fori=1:3
tdev(:,i) = temps(:,i)- avg_temp(i);
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end
>> tdev
tdev =

0.0323
3.0323
0.0323
2.0323
0.0323
-0.9677
3.0323
-3.9677
7.0323
0.0323
2.0323
-0.9677
-2.9677
-3.9677
3.0323
-3.9677
-1.9677
0.0323
-2.9677
0.0323
0.0323
-1.9677
1.0323
-2.9677
-1.9677
2.0323
0.0323
1.0323
3.0323
1.0323
0.0323

-0.2258
0.7742
-3.2258
-0.2258
-2.2258
0.7742
0.7742
1.7742
-1.2258
-1.2258
1.7742
-0.2258
-1.2258
-0.2258
-0.2258
0.7742
-1.2258
-1.2258
-0.2258
-0.2258
-0.2258
0.7742
3.7742
1.7742
-2.2258
-1.2258
-3.2258
-1.2258
1.7742
2.7742
3.7742

-1.8710
2.1290
-0.8710
3.1290
2.1290
-0.8710
-4.8710
0.1290
-1.8710
-1.8710
-0.8710
-2.8710
3.1290
-0.8710
-1.8710
0.1290
-2.8710
2.1290
-0.8710
1.1290
0.1290
-2.8710
-1.8710
0.1290
2.1290
1.1290
2.1290
-1.8710
3.1290
4.1290
2.1290

Ebook Team %2

Khi thuc hién phuong phap nay ta thdy né cham hon so véi cac cau Iénh dugc MATLAB
thiét ké riéng dé dung cho mang. Khi ta nhan ban bién avg_temp dé kich thuéc ctia né bang
véi kich thudc clia temps. Sau do thuc hién phép trir thi s& nhanh hon réat nhiéu:

>> tdev = temps - avg_temp(ones(31,1),:)

tdev =
0.0323
3.0323
0.0323
2.0323
0.0323
-0.9677
3.0323
-3.9677

-0.2258
0.7742
-3.2258
-0.2258
-2.2258
0.7742
0.7742
1.7742

-1.8710
2.1290
-0.8710
3.1290
2.1290
-0.8710
-4.8710
0.1290
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7.0323 -1.2258 -1.8710
0.0323 -1.2258 -1.8710
2.0323 1.7742 -0.8710
-0.9677 -0.2258 -2.8710
-2.9677 -1.2258 3.1290
-3.9677 -0.2258 -0.8710
3.0323 -0.2258 -1.8710
-3.9677 0.7742 0.1290
-1.9677 -1.2258 -2.8710
0.0323 -1.2258 2.1290
-2.9677 -0.2258 -0.8710
0.0323 -0.2258 1.1290
0.0323 -0.2258 0.1290
-1.9677 0.7742 -2.8710
1.0323 3.7742 -1.8710
-2.9677 1.7742 0.1290
-1.9677 -2.2258 2.1290
2.0323 -1.2258 1.1290
0.0323 -3.2258 2.1290
1.0323 -1.2258 -1.8710
3.0323 1.7742 3.1290
1.0323 2.7742 4.1290
0.0323 3.7742 2.1290
3 day avg_temp(ones(31,1),:) s& nhan ban hang dau tién (va la hang duy nhét) cla bién
avg_temp thanh 31 ban, tao Ién mét ma tran 31x3. Trong d6 c6t th 7 chinh 1a avg_temp(i).

>> max_temp = max(temps)
max_temp=
19 12 24

Cau lénh tim ra nhiét d6 16n nhat & mbi thanh phé trong thang doé.

>> [max_temp,x] = max(temps)

max_temp=

19 12 24
X=

9 23 30

Cho biét gia tri nhiét do 16n nhat & méi thanh phé va gia tri chi s6 hang x, tai d6 gia tri 16n
nhat xuat hién, trong vi du nay x cho biét ngay ndng nhat trong thang.

>> min_temp = min(temps)

min_temp=
8 &5 15

Cho biét nhiét d thap nhat 6 méi thanh phé.

>> [min_temp, n] = min(temps)
min_temp=
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8 5 15
n=
8 3 7

cho biét gia tri nhiét d6 thap nhat & mdi thanh phé va chi sé hang n, tai d6 gia tri thap nhat
xay ra. Trong vi du nay, n chinh la ngay lanh nhét trong thang.

>>s_dev = std(temps)
s_dev=
25098 1.7646  2.2322

Cho biét @6 chénh léch chuin cla bién temps.

>> daily_change = diff(temps)

daily_change =
3 1 4
-3 4 -3
2 3 4
2 -2 A1
-1 3 -3
4 0 4
7 1 5
11 -3 -2
-7 0 O
2 3 1
3 2 -2
2 -1 6
-1 1 4
7 0 -1
71 2
2 -2 -3
2 0 5
3 1 -3
3 0 2
0O 0 -1
2 1 -3
3 3 1
4 -2 2
1 -4 2
4 1 A1
2 -2 1
1 2 4
2 3 5
2 1 1
11 -2

Cho biét su khac nhau vé nhiét do gilra cac ngay lién ti€p chinh la dd chénh léch nhiét do
clia ngay hém sau so v4i ngay hém trude. Trong vi du nay, hang dau tién ctia daily_change
la d6 chénh léch nhiét do gilra ngay dau tién va ngay th{ hai trong thang.
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13.1 _Céc ham phén tich dit liéu

Phan tich dir liéu trong MATLAB dugc thuc hién thong qua cac ma tran hudng cét, cac
bién khac nhau dudc luu gili trong cac cot khac nhau va méi ham thé hién gia tri clia bién &
mot thdi diém quan sat nhat dinh. Cac ham théng ké clia MATLAB gém co:

Cac ham phan tich dir liéu

cplxpair(x) X38p x€p cap phic lién hop

cross(x,y) Tich chéo vector

cumprod(x) Tich tich luy theo cét

cumprod(x,n) Tich tich luy theo chiéu n

cumsum(x) Téng tich luy theo cot

cumsum(x,n) Téng tich luy theo chiéu n

cumtrapz(x,y) Tich chéo tich luy

cumtrapz(x,y,n) Tich chéo tich luy theo chiéu n

del2(A) Toan t{ roi rac Laplacian 5 diém

diff(x) Tinh d6 chénh léch gilra cac phan t

diff(x,m) Tinh s6 ra cdp m clia cac phan t

diff(x,m,n) Tinh s6 ra c8p m cla cac phan t theo chiéu
n

dot(x,y) Tich vo huéng cla hai vector

gradient(Z,dx,dy) Gradient vi phan

histogram(x) Biéu db hinh cot

max(x), max(x,y) Phan t& I6n nhat

max(x,n) Phan t& 16n nhéat theo chiéu n

mean(x) Gia tri trung binh cula cbt

mean(x,n) Gia tri trung binh theo chiéu n

median(x) Gia tri cGia phan t(r gita clia cot

median(x,n) Gié tri clia phan t( gilta theo chiéu n

min(x), min(x,y) Phan t& nhd nhéat

min(x,n) Phan t&f nhd nhat theo chiéu n

prod(x) Tich cac phan t( trong cot

prod(x,n) Tich cac phan t theo chiéu n

rand(x) S6 ngau nhién phan bd déu

randn(x) S6 ngau nhién phan bé binh thdng

sort(x) Xap xép cac cot theo th(r tu ting dan

sort(x,n) Xap x&p theo chiéu n

sortrows(A) Xap x&p cac hang theo thit tu ting dan

std(x), std(0) D6 Iéch chuan cla cot chuin hoa theoN-1

std(x,1) D6 l&ch chuin clia cot chuin hoa theoN

std(x, flag, n) Do léch chuin theo chiéu n

subspace(A,B) Géc giira hai diém

sum(x) Téng cac phan t& trong mbi cot

sum(x,n) Téng cac phan td theo chiéu n

trapz(x,y) Tich chéo cla y=f(x)

trapz(x,y,n) Tich chéo theo chiéu n
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chuong 14
DA THGC

14.1 Céac nghiém clia da thirc

Tim nghiém ciia da thic la gia tri d& da thic bang khong, 1a mét bai toan thudng gap
trong thuc t€. MATLAB giai quyét nhiing bai toan nay va déng thai cung cép nhiing céng cu
dé tinh toan da thiic. Trong MATLAB mét da thiic dudc biéu dién bang mét vector hang cac
hé sé vdi bac giam dan. Vi du da thic

x*-12x3+25x+116  dudc nhap vao nhu sau:

>>p=[1-12 0 25 116]
p:
1 12 0 25 116

Nh& rang muc danh cho hé sé 0 cling phai dudc gb vao néu khdng MATLAB sé& khéng
hiéu dudc hé sé cta biél thiic bac may 1a khéng. SU dung dang nay thi nghiém clia mét da
thiic c6 thé tim dugc bang cach dung ham roofs:

>>r = roots(p)
r:

11.7374

2.7028

-1.2251 + 1.4672i

-1.2251 - 1.4672i

Bdi vi trong MATLAB cé& da thic va cac nghiém cta né déu |a vector nén MATLAB ngam
quy udc rang da thlc la vector hang, con cac nghiém |a cac vector cot. N&u biét trudc
nghiém cla mét da thic thi ta d& dang biét dudc da thiic d6. Trong MATLAB Iénh poly sé
thuc hién céng viéc nay:

>> pp = poly(r)

pp=
1 -12 -1.7764e-14 25 116

>> pp(abs(pp)< 1e-12=0 % Gan nhiing phan t{ qua nhd bang khéng
1 -12 0 25 116

Bdi vi trong tinh toan thdng gap nhiing sai s6 nén doi khi két qué clha 1énh poly cho ra
céac da thiic c6 cac hé s gan bang khéng va céc da thic c6 phan do rat nhd nhu dugc chi
ra @ trén, cac gia tri bang khéng c6 thé dudc lam tron bang cac cdng cu vé mang. Tuong tu
nhu vay, ta c6 thé 1am tron moét sé phic dé trd thanh mét s6 thuc bang ham real.

14.2 Nhéan da thirc

Ham conv thuc hién nhan hai da thiic (thuc ra la hai ma tran), xét tich clia hai da thiic
sau:
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a(x) = x3+2x%+3x+4 va b(x) = x*+4x*+9x+16

>>a=[1234];b=[1 4 9 16];

>> ¢ = conv(a,b)

. 1 6 20 50 75 84 64

Két qua la c(x) = x® +6x° +20x* +50x°+75x*+84x+64

khi ta nhan nhiéu da thic véi nhau thi ta phai s dung 1énh conv nhiéu lan.

14.3 Phép cong da thirc

MATLAB khéng cung cap cac ham truc ti€p thuc hién phép cong hai da thic, dung phép
cdng ma tran chi c6 tac dung khi hai da thic 1a hai vector cé clng kich thuc. Vi du nhu
coéng hai da thic a(x) va b(x) & trén:

>d=a+b
d=

2 6 12 20
Két qua la d(x)=2x*+6x*+12x+20. Khi hai da thic c6 bac khac nhau thi da thic c6 bac thap
hon phai dudc thém vao cac hé sé 0 dé cho bac clia né ¢c6 cling bac véi da thiic cé bac cao
hon. Xét phép cong hai da thiic c va d & trén:

>>e=c+[0 0 0 d
e:
1 6 20 52 81 96 84

Két qua la e(x)=x®+6x>+20x*+52x>+81x*+84. Cac gia tri 0 can phai dugc thém vao 3 phia
dau cla vector ch(r khdng phai phia dudi, bdi vi cac hé s6 dé phai tuong (ing véi cac hé sé
bac cao cula x.

Né&u ban muén, ban c6 thé tao mot ham M_file dé thuc hién phép cong da thiic téng quat:

function p=polyadd(a,b)
%POLYADD Polynomial addition
%POLYADD(A,B) adds the polynomials A and B

if nargin<2
error(LJNot enough input arguments[])
end
a=a(:).L; %make sureinputs are row vectors
b=b(:).L;

na=length(a); %find lengths of a and b

nb=length(b);

p=[zeros(1,nb-na) a]+[zeros(1,na-nb) b];
% pad with zeros as necessary

Bay gid c6 thé minh hoa cho viéc ding ham polyadd, hay xét vi du truéc day:

>> f = polyadd(c,d)
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f=
1 6 20 52 81 96 84
K&t qua ciing giéng nhu da thic e & trén. T4t nhién polyadd ciing cé thé dung dé thuc hién
phép tru.
>> g = polyadd(c,-d)
g:
1 6 20 48 69 72 44
14.4 Chia hai da thic

Trong moét s6 trudng hop ta phai chia da thic nay cho mét da thic khac, trong MATLAB
céng viéc nay dudc thuc hién bdi ham deconv, st dung cac da thiic b va ¢ & trén ta co:

>> [q,r] = deconv(c,b)
q:
1 2 3 4
r:
O 0o O O o o0 o

K&t qua nay chi ra rang ¢ dem chia cho b thi dugc da thlc 1a q va da thiic d Ia r trong tr-
udng hdp nay da thiic d 1a da thic 0 bdi vi ¢ la da thic chia hét cho q (nhd rang trén day ta
da nhan dudc da thic ¢ bang cach dem nhan da thitc a véi da thiic b)

14.5 Dao ham

Bdi vi d& dang tinh dudc vi phan clia moét da thic nén MATLAB da ra ham polyder dé
tinh vi phan da thic:

>> h = polyder(g)
h=
6 30 80 144 138 72

14.6 Tinh gia tri cia mét da thirc

R rang rang ban cé thé cong, trtr, nhan, chia, dao ham mét da thic bat ky dua trén cac
hé s6 cla nd, ban ciing c6 thé dé dang tinh dudc gia tri cac da thiic nay. Trong MATLAB
ham polyval sé thuc hién cong viéc nay:
>> x = linspace(-1,3);

Sé chon 100 diém dir liéu gilra -1 va 3
>>p=[14 -7 -10];
Dung da thiic p(x) = x3+4x2-7x-10

>> v = polyval(p,X);

Tinh gia tri clia p(x) tai cac gia tri clia x va luu trir két qué vao trong mang v. Sau do két
qua sé dudc vé ra bang Iénh plot
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>> plot(x, v), title(LIx"3+4x*2-7x-10L1), xlabel([JIx[])

¥+ %2710
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Hinh 14.1
14.7 Phan thirc hitu ti

Da6i khi ban gap nhiing bai toan lién quan dén ti s6 cla hai da thiic hay con goi la phan
thc hit ti, vi du nhu cac ham truyén hay cac ham xap xi pade c6 dang nhu sau:

Trong MATLAB phan thiic cling dudgc mé phdng bang hai da thiic riéng ré.
Vi du nhu:

>>n=[1-10 100] % a numerator
n -
1 -10 100
>>d=[1 10 100 0] % a dimominator
d=
1 10 100 O
>> z=roots(n) % the zeros of n(x)/d(x)
Z =
5.0000 + 8.6603i
5.0000 - 8.6603i
>> p=roots(d) % the poles of n(x)/d(x)
p -
0
-5.0000 + 8.6603i
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-5.0000 - 8.6603i

Dao ham clia phan thic nay theo bién x dudc tinh dua trén ham polyder.
>> [nd,dd]=polyder(n,d)

nd =
-1 20 -100  -2000 -10000
dd =
Columns 1 through 6
1 20 300 2000 10000 0
Column 7

0
& day nd va dd 1a ti thiic va mau thiic clia dao ham. Mét thao tac théng thudng khac 1a tim
phan d cla phan thic.

>> [r,p,k]=residue(n,d)
r =

0.0000 + 1.1547i

0.0000 - 1.1547i

1.0000
p =

-5.0000 + 8.6603i

-5.0000 - 8.6603i

0
k =

0 ‘

Trong trudng hdp nay ham residue tra vé cac hé sé md rong phan thiic tiing phan r, cac
nghiém cla phan thiic 1a p va phan thuong chia hét clia phan thirc 1a k. Néu bac cla tir s6
nho hon bac clia mau sé thi phan thiic chia hét sé bang khéng. Trong vi du trén thi md réng
phan thic timg phan cla phan thc da cho la:

Né&u cho trudc cac da thiic nay thi phan thic ban dau sé tim dudc bang cach st dung ham
resiadue:

>> [nn,dd]=residue(r,p,k)
nn =
1.0000 -10.0000 100.0000
dd =
1.0000 10.0000 100.0000 0

Vi vay trong trudng hop nay, ham resiaue c6 thé thuc hién dudc viéc chuyén ddi hai chiéu
tuy thudc vao sé lugng cac tham sé vao va ra truyén cho no.

00o
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chuong 15
phép ndi suy va min hoa dudng cong

Trong cac linh vuc ng dung s6, nhiém vu ctia ching ta la phai biéu dién s6 liéu, th-
udng 1a cac s6 do bang cac chiic nang phan tich. C6 hai cach gidi quyét van dé nay, trong
phuong phap néi diém (interpolation) thi dit liéu dudc coi la dung va cai ching ta can |a cach
biu dién dir liéu khéng nam gilra cac gia tri do dudc, theo phuong phap th(r hai goi la ph-
uong phap min hoa dung cong (curve fitting or regression), ban tim mét dung cong khéng
gay khic ma phu hop nhat véi di liéu da cd, nhung khdng can thiét phai di qua moét cach
chinh xac bat ky mét dién nao trén bang sé liéu. H15.1 minh hoa hai phuong phap trén, chir
o danh dau cac diém biéu dién di liéu, cac doan thdng bang nét lién ndi cac dudng biéu
dién dir liéu lai véi nhau theo phong phap néi diém con dudng chdm cham la mét diing cong
vé theo phuong phap min hoa dur liéu.

15.1 Min hoa dudng cong

Phuong phap min hoa dudng cong lién quan dén viéc tra I16i hai cdu hoi ca ban, dé la d-
uong cong thé nao thi phu hop véi dir liéu nhat va cau hoi thr hai la phai st dung loai dudng
cong nao. OPhu hop nhatd c6 thé hiéu theo nhiéu cach va do dé cé nhiéu dudng cong, vi
vay ching ta phai bat dau tir dau?. Néu Opht hop nhatd 1a gidm nhé dén mic téi thiéu téng
sai s6 quan phuong tai méi diém biéu dién dir liéu, so véi gia tri tuong Uing trén dudng cong
thi dudng cong phi hdp nhat sé 1a mot dudng thing vé mat toan ma néi phuong phap nay
duodc goi 1a phuong phap xap xi da thiic. Néu nhu khai niém nay con khé hiéu ddi véi ban thi
xin hdy xem lai hinh 15.1 khodng céach theo chiéu doc gitra dudng cong dif liéu va cac diém
biéu dién dir liéu goi la sai s6 ctia diém do, binh phuong khoang cach nay lén va cong tat ca
chung lai ta ddc téng binh phuong sai s6. Budng cong chdm cham la dudng cong lam cho
binh phuong sai s6 la nhé nhat va dude goi la dudng cong phu hdp nhét. T Cquan phuong
bé nhat [a cach néi tt clia cum tir O0Téng binh phong sai s6 bé nhat.
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Second Order Curven Fitting
12 T T T T T T T T T

10

Hinh 15.1

Trong MATLAB ham polyfit sé giai quyét van dé xap xi dudng cong quan phuong bé
nhat. D& minh hoa cho viéc st dung ham nay, ching ta hay bt dau bang cac di liéu da cé
& trong hinh vé.

>>x=[0.1.2.3.4.5.6.7.8.91];
>> vy =[-.447 1.978 3.28 6.16 7.08 7.34 7.66 9.56 9.48 9.30 11.2];

Dé& st dung ham polyfit ching ta phai truyén cho né di liéu trén va bac cla da thic ma
ching ta muén phu hop véi dir liéu, néu ching ta chon bac n 1a 1 thi dudng cong xap xi gan
nhat sé 13 dudng thang. Phuong phap nay dudc goi la phuong phap xap xi tuyén tinh. Mat
khac néu ching ta chon n=2 thi chlng ta sé tim dugc mét tam thiic bac hai. Vi du:

>>n=2;
>> p = polyfit(x,y,n)
p =

-9.8108 20.1293 -0.0317 )
K&t qua cla polyfitla mét vector biéu dién hé s6 clia mét da thiic bac hai. & day da thic d6
la
y=-9.8108x%+20.1293x-0.0317. D& so sanh miic 6 xap xi clia da thiic véi cac diém dir liéu
chung ta hay vé hai dudng:

>> xi = linspace(0,1,100);
Dong nay dé tao ra dif liéu truc x d& chuén bi vé da thiic

>> z = polyval(p,xi)
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Dong nay goi ham polyval cia MATLAB @& tinh gia tri clia da thiic p tai cac diém xi

>> plot(x,y,-0',xi,z,"")

V& cac diém cb toa do la x va y, danh dau cac diém nay bang chir o] sau d6 néi cac diém
nay bang cac doan thang. Ngoai ra né con vé dir liéu cla da thiic xi va z dung dudng cham
cham.

>> xlabel('x"),ylabel('y=f(x)")
>> title('Second Oder Curver Fitting')

Tao nhan cho dudng cong vira vé. K&t quéa cla cac Iénh trén day |a mét do thi da dudc
giGi thiéu & trén.

Viéc chon bac cla da thiic khong phai Ia ngau nhién, néu c6 hai diém thi xac dinh mét d-
udng thang, tic 13 mot da thiic bac nhat, ba diém thi xac dinh mét parabol bac hai. C nhu
vay, dé xac dinh mét dudng cong bac n, can cé n+1 diém. Vi vay, & trong vi du trudc c6 11
diém dir liéu, ching ta c6 thé chon bac clia da thiic |a tor 1 d&n 10. Tuy nhién, do tinh chat
s hoc clia cac da thic bac cao rat phic tap nén ban khong nén chon bac cla da thirc I16n
hon mdc can thiét. Ngoai ra khi bac cla da thic tang Ién thi su x8p xi cang kém hon, vi vy
céac da thiic bac cao c6 thé bi dao ham nhiéu Ian trudc khi dao ham clia ching bang khéng.
Vi du cho mét da thic bac 10:

>> pp = polyfit(x,y,10)
pp =

1.0e+006 *

Columns 1 through 7

-0.4644 2.2965 -4.8773 5.8233 -4.2948 2.0211 -0.6032

Columns 8 through 11

0.1090 -0.0106 0.0004 -0.0000

>> format shorte % change display format
>> pp." % display polynomial coefficients as a column
ans =
-4.6436e+005

2.2965e+006
-4.8773e+006

5.8233e+006
-4.2948e+006

2.0211e+006
-6.0322e+005

1.0896e+005
-1.0626e+004

4.3599e+002
-4.4700e-001

Luu y kich thuc cla vector hé sé da thic trong trudng hop nay so véi dudng cong bac

hai trudc day, dong thdi cling lu y su khac nhau gilta s6 hang nhd nhét va s6 hang 16n nhat
trong da thic vao khoang 10’. Hay th(r vé dudng cong nay va so sanh vdi dir liéu géc va voi
dudng cong bac hai.

>> zz = polyval(pp,xi); % evalute 10th order polynomial
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>> plot(x,y,'0',xi,z,L1:L],xi,zz) % plot data
>> xlabel('x'),ylabel('y=f(x)")
>> title('2nd and 10th Order Curver Fitting')

2nd and 10th Order Curver Fitting
15 T T T T T T T T T

Hinh 15.2

Trén hinh 15.2, di liéu g6¢c dudc danh dau o, dudng cong béac hai dudc vé bang nét
cham cham, con dudng cong bac 10 dudc vé bang nét dam. DE y dén nét gon séng xuat
hién gitra cac diém dir liéu bén phia trai va bén phia phai clia dudng cong bac 10. Dua vao
dd thi nay thi rd rang rang cai chiét ly cang nhiéu cang tét khong thé ap dung dudc & day.

15.2 N&i diém mét chiéu

Nhu da gidi thiéu thi néi diém dudc dinh nghia nhu [a mét phuong phap du doan gia tri
clia ham gitra nhimng diém cho trudc. N6i diém la moét cong cu hitu hiéu khi chang ta khéng
thé nhanh chéng tiinh dudc gia tri clia ham tai cac diém trung gian. Phuong phap nay dudc
s dung rong rai déi véi dir liéu la gia tri clia cac phép do thuc nghiém hoac la két qua cla
céac chudi tinh toan dai. C6 thé vi du don gian nhét ctia viéc néi diém chinh 1a phuong phap
vé tiing diém cilia MATLAB, t(ic 1a vé& nhiing doan thang ndi nhitng diém dir liéu lién tiép dé
tao 1én mot do thi.

Day 1a phuong phap ndi diém tuyén tinh, né cho réng cac gia tri cia ham nam gilia hai
diém cho trudc sé roi vao khoang gilra hai dau clia doan thdng néi hai diém d6. Hién nhién
la khi s6 lugng cac diém dir liéu tang 18n va khoang céach gilia ching gidm di thi phuong
phap néi diém tuyén tinh cang tré 1&n chinh xac.

>> x1 = linspace(0,2*pi,60);
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>> x2 = linspace(0,2*pi,6);

>> plot(x1,sin(x1),x2,sin(x2),"-")
>> xlabel('x"),ylabel('sin(x)")

>> title('Linear Interpolation')

Linear Interpolation
1 T T T T T T

sin(x)

Hinh 15.3

Ca hai db thi cling v& moét ham sine nhung d6 thi 60 diém thi min hon dé thi 6 diém.

Ciing giéng nhu phuong phap xdp xi hoa dudng cong, & day chung ta ciing phai thuc
hién moét s6 lua chon, c6 rat nhiéu cach dé néi hai diém, tuy thudc vao gia dinh ma chidng ta
da lua chon. Hon nita ching ta cé thé néi cac diém trong khéng gian khéng phai la mét
chiéu. N6i nhu thé néu ban c6 dit liéu phan anh mét ham phu thudc vao hai bién z=f(x,y),
ban cé thé néi gia tri ndm gilta hai diém c6 x va y khac nhau dé tim ra gia tri trung gian cla
hai diém. MATLAB cung cdp mét s ham dé néi 1a : inferp? ndi cac dir liéu mét chiéu,
interp2 ndi cac dir liéu hai chiéu, interp3 néi cac dit liéu ba chiéu, /interpn ndi cac dir liéu c6
s6 chiéu I16n hon 3.

Sau day chung ta s& xem xét cac dir liéu mét va hai chiéu. D& minh hoa viéc néi dir liéu
mot chiéu, hay xét vi du sau, kha nang cla thinh giac, vi du nh mic &m thanh bé nhét hay
con goi la ngudng nghe cia tai ngdi thay ddi theo tan s8, dif liéu do ngudi théng ké dugdc
cho nhu sau:

>> Hz =[20:10:100 200:100:1000 1500 2000:1000:10000];
>> % Frequencies in Hertz

>> spl = [76 66 59 54 49 46 43 40 38 22 ...
1496352514070-1-3 ...
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-8-7-22791112];
>> % sound pressure level in dB

Ngudng nghe dudc chudn hoa bang 0dB tai tdn s6 1000Hz, bdi vi tan s6 trai trong mot
dai rat rong nén khi vé cac diém dir liéu chung ta logarithm hoa truc x.

>> semilogx(Hz,spl,'-0")

>> xlabel('Frequency, Hz')

>> ylabel('Relative Sound Presure Level1, dB')
>> title("Threshold of Human Hearing')

Dua vao hinh 15.4 ta théy tai ngudi nhay cam hét d6i véi cac &m thanh trong khoéng
3kHz. Dua vao céac s6 liéu nay, ching ta hay du doan ngudng nghe & tan s6 2,5kHz bang
mét vai cach khac nhau.

>> s = interp1(Hz,spl,2.5e3) %linear interpolation
S -
-5.5000e+000
>> s = interp1(Hz,spl,2.5e3,'linear') %linear interpolation again
S -
-5.5000e+000
>> s = interp1(Hz,spl,2.5e3,'cubic') % cubic interpolation
S =
-5.8690e+000
>> s = interp1(Hz,spl,2.5e3,'spline') % spline interpolation
S -
-5.8690e+000
>> g = interp1(Hz,spl,2.5e3,'nearest')% nearest-neighbor
S -
-8

Hay dé y dén su khac nhau trong cac két qua, hai gia tri dau tién trd vé mét cach chinh
xac gia tri dudc vé & trén hinh tai tan s6 2,5kHz bdi vi MATLAB da néi cac diém mot cach
tuyén tinh gilta cac diém di liéu trén d6 thi cac dudng cong da thiic, vi du nhu da thic bac 3
sé xap xi hoa cac diém trén dé thi theo cac cach khac nhau, két qua I1a cac dudng cong nay
tuong d6i phu hgp véi cac dir liéu ma n6 di qua trén do thi nhung khac biét kha xa so véi
phuang phap néi bang dudng thang.
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Threshold of Hurman Hearing
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Hinh 15.4

Vi vay ban chon cach nao dé gia quyét mét bai toan cho truéc?, trong nhiéu trudng hop
thi chi can néi mét cach tuyén tinh 1a da, trong thuc té thi d6 chinh 1a phuong phap mac dinh
khi cac dudng cong cang gan vdi cac doan thang thi cang kém chinh xac nhung ngudc lai
tdc do tinh toan nhanh, diéu nay dac biét quan trong khi tap dir liéu I16n. Mét phuong phap
tiéu tén nhiéu thoi gian, cho ra két qua dep méat nhung khoéng hiéu qua. Trong thuc t& mot
trong nhiing tac dung chl yé&u clia phuong phap néi diém bang ham bac 3 hoic cao hon 13
dé& min hoa dir liéu, c6 nghia la cho truéc mot tap dif liéu ta c6 thé dung phuong phap nay
dé tinh ra gia tri ca ham & nhiing thai diém nhét dinh bat ky. Vi du:

>> Hzi = linspace(2e3,5e3); % look closely near minimum
>> spli = interp1(Hz,spl,Hzi,'cubic');% interpolate near minimum
>> | = find(Hz>=2e3&Hz<=5e3);

>> % find original data indices near minimum

>> semilogx(Hz(i),spl(i),"-0',Hzi,spli) % plot old and new data
>> xlabel('Frequency, Hz')

>> ylabel('Relative Sound Presure Level1, dB')

>> title("Threshold of Human Hearing')

>> grid on
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Threshold of Hurman Hearing
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Hinh 15.5

Trén hinh 15.5 dudng gach gach st dung phuong phap néi diém tuyén tinh, dudng lién
nét 1a moét ham bac 3, con nhiing diém di liéu géc dudc danh dau bdi chir 0. Bang cach
nang cao dd phan giai trén truc tan s6 va st dung dudng bac 3 thi cac s6 liéu vé ngudng
nghe ma chuing ta du doan dugdc sé min hon.

Can chu y rang d6 déc clia dudng bac 3 khéng thay déi mét cach dét ngét khi di qua
diém dir liéu nhu 1a khi sif dung phuong phap néi tuyén tinh. Véi bd dir liéu trén ching ta cé
thé du doan dudc tan s6 ma tai dé tai ngdi nhay cadm nhat d6i v6i am thanh.

>> [sp_min,i] = min(spli) % minimum and index of minimum

sp_min =
-8.4245e+000
i=
45
>> Hz_min = Hzi(i) % frequency at minimum
Hz_min =

3.3333e+003

Tai nguGi nhay cam nhat d6i vGi &m thanh c6 tan sé khoang 3.3kHz. Trubc khi dé cap
dén viéc xdp xi hoa hai chiéu thi chung ta can nhan ré hai han ché 16n cla interp? |a: Tht
nhat khi yéu cau tinh toan & ngoai khoang clia mét bi€n doc lap. Vi du nh interp 1(Hz, spl,
1e5) thi sé sinh ra két qua NaN.
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Thit hai 1a cac bién doc lap phai don diéu, nghia la cac bién doc lap phai luén tang hoac
la ludn gidm. Trong vi du trén ca ching ta thi truc tan sé Hz ludn tang.

15.3 X&p xi hoa hai chiéu

X&p xi hoa hai chiéu dua trén cing mét nguyén ly cla xap xi hoa mét chiéu. Tuy nhién
nhu tén clia nd da chi ra, xap xi hoa hai chiéu la xap xi mét ham phu thudc vao hai bién doc
lap
z = f(x, y). D& hiéu rd khai niém nay, ta hay xét vi du sau:

M6t cong ty tham hiém dai duong, can tham hiém mét vung bién, ci 0.5Km theo hinh
vudng thi d6 sau ctia day bién lai dudc do va ghi lai mét phan cda dir liéu thu thap duoc luu
trong mot chuong trinh MATLAB dudi dang mét M_file c6 tén la ocean.m nhu sau:

function ocean

% ocean depth data

x=0:.5:4; % x-axis (veries across the rows of z)

y=0:.5:6; % y-axis ( varies down the columns of z)

z=[100 99 100 99 100 99 99 99 100
100 99 99 99 100 99 100 99 99
99 99 98 98 100 99 100 100 100
100 98 97 97 99 100 100 100 99
101 100 98 98 100 102 103 100 100
102 103 101 100 102 106 104 101 100
99 102 100 100 103 108 106 101 99
97 99 100 100 102 105 103 101 100
100 102 103 101 102 103 102 100 99
100 102 103 102 101 101 100 99 99
100 100 101 101 100 100 100 99 99
100 100 100 100 100 99 99 99 99
100 100 100 99 99 100 99 100 99j;

Do thi clia dir liéu trén dudc vé bdi cac 1énh sau:

mesh(X,y,z)

xlabel('X-axis, Km')

ylabel("Y-axis, Km')

zlabel('Ocean depth, m')

titte('Ocean depth Measurements')
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Hinh 15.6
S0 dung céac dif liéu nay thi d6 sau cla mét diém bat ky nam trong khu vuc khao sat c6
thé tinh dudc dua vao ham interp2. Vi du:

>> 7zi = interp2(x,y,z,2.2,3.3)
zi=

1.0392e+002
>> zi = interp2(x,y,z,2.2,3.3,'linear")
zi=

1.0392e+002
>> zi = interp2(x,y,z,2.2,3.3,'cubic')
zi=

1.0419e+002
>> zi = interp2(x,y,z,2.2,3.3,'nearest")
zi=

102

Cing giéng nhu trong trudng hdp xap xi hoa mét chiéu, xdp xi hoa hai chiéu ciing c6
nhiéu phuong phap, ma phuong phap don gidn nhat |a phuong phap néi bang doan thang,
hay con goi la néi tuyén tinh. Mét 1an nita ching ta c6 thé xap xi hoa dé cho dé thi trd 1én
min hon vGi dé phan giai cao hon:

xi=linspace(0,4,30); % finer x-axis
yi=linspace(0,6,40); % finer y-axis
[xxi,yyi]=meshgrid(xi,yi);

% grid of all combinations of xi and yi
zzi=interp2(x,y,z,xxi,yyi,'cubic'); % interpolate
mesh(xxi,yyi,zzi) % smoothed data

hold on

[xx,yy]=meshgrid(x,y); % grid original data
plot3(xx,yy,z+0.1,'0k")

% plot original data up a bit to show nodes
hold off
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Hinh 15.7
& day ham meshgrid dudc dung dé tao mang xap xi hoa bao phu toan bd nhiing diém yéu
cau ndm trong diém khao sat. Nhu trong hinh 15.7, ham meshgrid thuc hién diéu dé bang
cach tao ra mét mang hai chiéu dua trén cac vector xi va yi, s dung mang nay chung ta c6
thé du doan dudc ché néng nhat ctia day bién.

>> zmax = max(max(zzi))
zmax=

108.05
>> [i,j] = find(zmax==zzi);
>> xmax = Xi(j)
Xmax=

2.6207
>> ymax = yi(j)
ymax=

2.9231

00o

chuong 16
phan tich s6 liéu

Cho du viéc giai mot bai toan tich phan ho3c tinh gia tri cia mét ham 1a tuong déi phiic
tap, nhung ddi v6i may tinh thi d6 chi don gian |a viéc x{ li cac sé liéu. Linh vuc nay cda tin
hoc va toan hoc duoc goi 1a x{ Ii s6 liéu. Nhu ban c6 thé du doan, MATLAB cung cap cac
coéng cu dé giai quyét van dé nay. Trong chuong trinh naychdng ta xem xét cach s dung
cac cong cu dbé.



Updatesofts.com Ebook Team !12
16.1 V& d6 thi

Cho dén thdi diém nay thi viéc v& dd thi cia mdt ham van chi don gian dua trén viéc
tinh gia tri cia ham dé6 tai mot sé diém rdi rac, va dung cac diém dé biéu dién cac ham tai
cac gia tri rdi rac d6. Trong nhiéu trudng hdp thi gidi phap nay la c6 thé chap nhan dudc.
Tuy nhién ¢ mot s6 ham thi tuong ddi bang phing 3 mot s6 khoang nao dé nhung lai trd
lén dot bién & mot sé gia tri nhat dinh. S dung phudng phéap vé truyén théng trong trudng
hop nay cé thé lam maét di tinh chan thuc ctia d6 thi. Vi vdy MATLAB cung cép cho ta mét
ham vé dé thi théng minh, goi la folot Ham nay tinh toan mét cach can than ham sé can vé
va dam bao mét cach chac chan rang tat ca cac diém dic biét dudc biéu dién trén dé thi.
Ham flot nhan vao la tén cla ham can vé déi dang mét chudi ki tu, va gia tri can vé déi dang
mang gém hai phan tr chia gia tri dau va gia tri cudi.

Vi du:

>> fplot("humps',[0 2])
>> title('FPLOT of humps')

Tinh cac gia tri clia ham Aumps nam gitta OvaZ2va thé hién dé thi trong hinh 16.1. Trong vi
du nay humps la mét ham M_file thiét k& san.

FPLOT of humps
1':":' T T T T T T T T T

_ED | | | | | | | | |

Hinh 16.1
function [out1,out2] = humps(x)
%HUMPS A function used by QUADDEMO, ZERODEMO and FPLOTDEMO.
% Y = HUMPS(X) is a function with strong maxima near x = .3
% andx=.9.
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%
% [X,Y] = HUMPS(X) also returns X. With no input arguments,
% HUMPS uses X = 0:.05:1.

%

% Example:

%  plot(humps)
%

% See QUADDEMO, ZERODEMO and FPLOTDEMO.

% Copyright (c) 1984-98 by The MathWorks, Inc.
% $Revision: 5.4 $ $Date: 1997/11/21 23:26:10 $

if nargin==0, x = 0:.05:1; end
y=1./((x-3)."2+.01) +1./((x-.9)."2 + .04) - 6;

if nargout==2,

out1 = x; out2 =y;
else

out1 =vy;
end

Ham folot lam viéc véi bat cd mét ham M_file nao c6 moét gia tri vao va mét gia tri ra,
nghia 1a giéng nhu ham Aumps & trén, bién ra y tra vé mét mang c6 cung kich thudc véi bién
vao x. Mét 16i théng thudng xay ra khi s&r dung ham flof ciing giéng nhu khi st dung cac
ham phan tich sé khac 1a bd quyén ddu nhay don & tén ham can vé. Ham fplof can dau
nhay don d6 dé tranh nham I1an tén ham véi cac bién trong mai trudng MATLAB. Déi v6i cac
ham don gian dugc biéu dién bang moét chudi cac ki tu. Vidu y = 2.e*sin(x) thi ham fplotcd
thé vé dudc dé thi clia ham trén ma khéng can phai tao ra mét M_file. D& thuc hién diéu do
chi can viét ham can vé du6i dang mét chubi ki tu c6 st dung x 1a bién s6 doc |ap.

>> f ="'2*exp(-x).*sin(x)";
& day ham f(x) = 2.e™sin(x) dudc dinh nghia bang cach s dung phép nhan ma tran.

>> fplot(f,[0 8])
>> title(f), xlabel('x")

V& d6 thi cla ham nam trong khoang tir 0 dén 8 tao ra dé thi nhu hinh 16.2.
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Zepl-x). Fsindx)
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Hinh 16.2

Dua trén nhiing tinh nang co ban nay, ham fplof c6 nhiing kha nang rat manh, hay xem
phan tro gitp truc tuyén ctia MATLAB dé hiéu rd hon vé cach dung ham nay.

16.2 Cuc tri cia mét ham

Ngoai viéc sif dung phuong phap vé dé thi dé thu dudc nhiing théng tin truc quan vé
ham, chlng ta con can phai biét thém nhimng théng tin vé moét s6 thudc tinh nhat dinh cla
ham. Trong nhiéu trudng hdp ching ta can phai biét cac cuc tri cia ham dé, doé l1a cac cuc
dai, cac cuc tiéu. V& mat toan hoc thi cuc tri dudc tim theo phong phap giai tich bang cach
tinh dao ham clia ham d6 va tim nhiing diém ma tai d6 dao ham bang 0. Piéu nay rat dé
hiu néu ban xem lai d6 thi clia ham Aumps néi trén. Nhimng diém ma dé thi clia ham nhé
lén cao l1a nhitng diém cuc dai, con nhiing diém d6 thi I18m xudng thap nhat 1a nhimng diém
cuc tiéu. R& rang réng khi ham dudc dinh nghia mét cach don gian thi phuong phap giai tich
c6 thé dé dang thuc hién dudc, tuy nhién déi véi moét s6 ham cho du viéc tinh dao ham 1a
kha dé dang thi viéc tim nghiém clia dao ham thi lai khéng phai 1a don giadn.Trong nhiing tr-
udng hdp nay, va trong nhiing truding hop khé cé thé tim ra cach phan tich dao ham, thi can
thi€t phai tim ham vo6 clng vé sé luong. MATLAB cung c8p hai ham thuc hién viéc nay, dé
la fmin va fmins , hai ham nay tuong (ing tim gia tri cuc tiéu clia cac ham mot chiéu va ham
n chiéu. Ta chi quan tdm dén fmintrong phan nay. Hon nita fmin c6 thé tim thay trong help
truc tuyén. B4i vi max cla f(x) hoan toan tuong duang véi min cla -f(x) , nén fmin va fmins ,
ca hai déu dudc dung dé tim gia tri 16n nhat va nho nhat.
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P& minh hoa phép cuc tiéu hoa va cuc dai hoa, hay xem vi du tru6c d6 mét 1an nira. Tu
hinh 16.2 cé mét gia tri cuc dai gan x,,, =0.7 va mét gia tri nhd nhat gan x,;,, =4. Diéu nay
c6 thé cho phép ta xem nh x,,,=/40.785, x,,,=5/43.93. Viét ra mét script-file dung ché& do
soan thao thuan tién va s dung fmin dé tim ra sé nay:

function ex_fmin.m
Y%ex_fmin.m

fn="2*exp(-x)*sin(x)";
% define function for min

xmin=fmin(fn,2,5) % search over range 2<x<5

emin=5*pi/4-xmin % find error

X=xmin; % eval needs x since fn has x
% as its variable

ymin=eval(fn) % evaluate at xmin

fx="-2*exp(-x)*sin(x)"; % definr function for max:
% note minus sign

xmax=fmin(fn,0,3) % search over range 0<x<3

emax=pi/4-xmax % find error

X=Xmax; % eval needs x since fn has x
% as its variable

ymax=eval(fn) %evaluate at xmax

Chay M _file nay thi két qua nhu sau:

xmin =
3.9270
emin =
1.4523e-006
ymin =
-0.0279
Xxmax =
3.0000
emax =
-2.2146
ymax =
0.0141
Két qua nay hoan toan phl hgp véi dé thi truéc d6. Cha y rang fminlam viéc nodi chung 1a
nhu fplot. Vi du nay con giGi thiéu ham eval, ham nay nhan mot xau ki tu va giai thich no
nhu 12 xau dugc danh vao tir ddu nhic clia MATLAB.
Cuéi cling, mdt diéu quan trong can chi y khac 1a viéc t6i thiéu hoa lién quan dén viéc
tim gia tri nhd nhat, fmin sé& u6c luong ham dé tim gia tri nay. Qua trinh tim kiém sé tén thai
gian néu nhu ham cé mét luong phép tinh 16n, hodc 1a ham cé nhiéu hon mét gia tri cuc tiéu



Updatesofts.com Ebook Team 16

trong dai tim kiém. Trong mot sé trudng hop, qua trinh nay khong tim ra dudc dap so. Khi
ma fmin khong tim dugc gia tri nhé nhét thi n6 ding lai va da ra I6i giai thich.

16.3 Tim gia tri khong

Néu nhu ban da quan tam dén viéc tim ki€ém khi ham tién ra vo cung, thi déi khi rat |a
quan trong dé& tim ra khi nao ham qua 0 va khi nao qua céc gia tri khéng doi

Mét I&n nita MATLAB cung cép cho ta cong cu dé giai quyét van dé nay. Ham fzero tim
gia tri 0 clla mang moét chiéu. D& 1am sang t6, ching ta cung xem lai vi du vé ham humps
mét lan nira:
>> xzero = fzero('humps',1.2) % look for zero near 1.2

Xzero =
1.2995
>> yzero = humps(xzero) % evaluate at zero
yzero =
3.5527e-15

Nhu vay, gia tri 0 gan véi 1.3. Nhu thdy 4 trén, qua trinh tim kiém gié tri 0 c6 thé khoéng c6
k&t qua. Néu khong tim thdy , n6 ding lai va da ra giai thich.
Ham frzero bat budc phai dudc cung cap tén cho né méi khi n6é dugc goi dén. fzero cho biét
tai ddu ham bang 0 ho&c né con c6 thé tim ra gia tri dé khi ndo ham bang hang sé. Vi du tim
x dé f(x)= c, thi ta phai dinh nghia lai ham g(x) nhu sau: g(x)= f(x)- ¢, va ham fzero tim gia tri
clia x dé g(x)= 0, tuong duong f(x)= c.

16.4 Phép lay tich phan

MATLAB cung cap cho ta ba ham dé tinh cac phép toan lién quan dén tich phan: trapz,
quad va quad8. Ham trapz cho ta gia tri xap xi tich phan & phia dudi ham bang cach 1ay
téng cac mién hinh thang cla cac diém dir liéu nhu trong hinh 16.4.

Nhu thady trong hinh 16.4, cac mién hinh thang doc 1ap c6 gia tri udc lugng dudi miic
thuc t€. Néu ta chia nhd ra nhu phép ndi suy tuyén tinh thi su xp xi ca ham sé cao hon. Vi
du néu ta gap doi sé lugng cac hinh thang da cd, thi dd x&p xi tang Ién nhu hinh
vé 16.5.

Hinh 16.4
Hinh 16.5

Tinh toan cac ving nay bang ham y = humps(x) véi -1<x<2 , sl dung #rapz cho méi hinh
trén ta co:

>>x =-1:.3:2; % rough approximation
>>y = humps(x);
>> area = trapz(x,y) % call trapz just like the plot command
area =
21.8453
>>x =-1:..15:2; % better approximation
>> y = humps(x);
>> area = trapz(x,y)
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area =
25.8523

Thong thudng thi két qua ctia ching 1a khac nhau, dua trén sé lugng cac mién dudc chia
trong hinh vé. Tuy nhién, khong c6 gi ddm bao rang qua trinh xdp xi nao la tét hon, ngoai
trf sy’ dung dan cla phép toan, hién nhién khi ban thay d&i mét cach déc lap cac ving hinh
thang, vi nh 1am cho né nho di thi chac chan 1a két quéa sé chinh xac hon nhiéu.

Ham quadva quad8 déu la cac ham cé cach tinh nhu nhau. Su dinh gia cla ca hai ham
la rat can thiét dé dat két qua chinh xac. Hon nita d6 xdp xi cla ching 1a cao hon so v6i
hinh thang dan, véi quad8 c6 két qua chinh xac hon quad. Cac ham nay dudc goi giéng nhu
goi fzero:.
>> area = quad('humps',-1,2) % find area between -1 and 2
area =

26.3450
>> area = quad8('humps',-1,2)
area =
26.3450
D& biét thém chi tiét vé ham nay , ban hay xem trén hé tro gitp ctia MATLAB.

16.5 Phép lay vi phan

So sanh véi phép |dy tich phan, ta thdy phép 18y vi phan khé hon nhiéu. Phép 18y tich
phan cho ca mét vung hodc déc tinh vi mé clia ham  trong khi phép 18y vi phan chi |dy tai
mot diém nao ddy, hay con goi la dac tinh vi mo clia ham. Két qua 1a phép tinh vi phan sé
khéng 8n dinh khi d&c tinh cla hinh thay d8i trong khi phép tinh tich phan thi it chiu anh h-
udng hon.

Bdi vi phép tinh tich phan 1a kh6 nén ngudi ta cé tranh nhiing phép tinh nao ma khéng
thé thuc hién dudc, dac biét khi dir liéu 18y tich phan 1a két qua cla thuc nghiém. Vi du,
chung ta hdy xem xét vi du lam tron hinh trong chuong 15:

>>x=[0.1.2.3.4.5.6.7.8.91]
>>y=[-447 1.978 3.28 6.16 7.08 7.34 ...
7.66 9.56 9.48 9.30 11.2]; % data

>>n = 2; % order of fit
>> p = polyfit(x,y,n) % find polynomial coefficients
p =

-9.8108 20.1293 -0.0317
>> xi = linspace(0,1,100);
>> z = polyval(p,xi); % evaluate polynomial
>> plot(x,y,'0",x,y,xi,z,"")
>> xlabel('x'),ylabel('y=f(x)")
>> title('"Second Order Curve Fitting')

Vi phan trong trudng hop nay dudc st dung bang cach st dung ham dao ham polyder:
>> pd = polyder(p)
pd =
-19.6217 20.1293
Vi phan cla da thcy=-9.8108x?+20.1293x-0.0317ladx/dy= -19.6217x+20.1293. Béi vi dao
ham cda mét da thirc cling dudc vé va tinh gia tri gidng nhu la déi véi da thic:
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>> z = polyval(pd,xi); % evaluate derivative
>> plot(xi,z)

>> xlabel('x"),ylabel('dy/dx")

>> title('Derivative of a Curve Fit Polynomial')

Second Order Curven Fitting
12 T T T T T
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Hinh 16.6

Derivative of a Curve Fit Polynomial
25

dyfdx

D 1 1 1 1 1
] 0.1 02 03 04 05 0B 0OF 0og 08 1

*

Hinh 16.7

Trong trudng hop nay xap xi da thiic 1a mét ham bac hai va dao ham cla né tr§ thanh
ham béac nhat.

MATLAB cung ca4p mot ham dé tinh toan dao ham mét cach sd bd dua vao dif liéu moé ta
moét s6 ham, ham nay cé tén 1a diff n6 tinh toan dd chénh léch gilta cac phan t trong
mang. B&i vi dao ham dudc dinh nghia nhu sau:
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nén dao ham cla ham f(x) c6 thé dugc tinh mét cach so bd dua vao céng thic:

khi h>0
Goi |a s6 ra cla y chia cho s6 ra clia x, do ham difftinh toan su khac nhau gilta cac phan t
trong mang nén dao ham cé thé dudc tinh mét cach xap xi dua vao ham diff

>> dy = diff(y)./diff(x);

>> % compute differences and use array division

>> xd = x(1:length(x)-1);

>> % create new x axis array since dy is shorter than y
>> plot(xd,dy)

>> title('"Approximate Derivative Using DIFF')

>> ylabel('dy/dx'),xlabel('x")

Approximate Derivative Using DIFF
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Hinh 16.8
Do ham diifftinh ra su khac nhau gilta cac phan t&r nén két qua cla vi du trén la moét
mang c6 s phan tl it hon mang ban dau mét phan td. Vi vay dé vé dudc dé thi clia dao
ham thi phai bd di mét phan ti cla mang x. So sang hai dé thi cudi cling thi thay hién nhién
rang dao ham tinh bang phong phap gan dung khac xa so véi thuc té.

16.6 Phuong trinh vi phan

C6 thé ban da kha quen vai thuc t& | rat nhiéu hé théng vat ly déu dugc mé ta bang ph-
uong trinh vi phan. Do vay phan sau day ddi véi ban cé thé kha hap dan.

M6t phuong trinh vi phan thudng mé ta téc do thay déi clia mét bién sé trong hé théng
theo su thay d6i cia mét bién khac trong hé théng hoic theo kich thich bén ngoai. Phuong
trinh vi phan théng thudng c6 thé dudc gidi nhd cac phuong phap giai tich hodc sl dung
cong cu toan ki hiéu cia MATLAB.

Trong nhing trudng hop ma phuong trinh vi phan khéng thé giai dugc bang phuong phap
giai tich thi viéc st dung phuong phap sé hoc trd 1én kha hiéu qua. D& minh hoa hay xét ph-
uong trinh Van Der Pol, phuong trinh biéu di&n mét bd dao déng.
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T4t ca cac phuong phap toan hoc dé giai phuong trinh dang nay déu s dung mét
phuong trinh vi phan cao cép han, tuong ducng vGi mét tap phuong trinh vi phan bac nhat.
Dai v6i phuong trinh vi phan trén thi cach gidi nay dugdc thuc hién bang cach dinh nghia hai
bién trung gian:

dat y,=x,va y, =
suy ra:

Dé&i v6i cac hé phuong trinh nhu thé nady MATLAB cung cdp mét tap cac ham ODE dé
gidi xap xi hoa ching mét cach sé hoc. Trong quyén huéng dan nay ching ta khéng cé kha
nang dé néu hét nhiing ndi dung va (ng dung cla tiing ham trong b6 ODE. D& tim hiéu
thém vé cac hamm ODE (ing dung trong rat nhiéu bai toan thi du, hday gé >> odedemo tai
d&u nhac cla MATLAB. Trudc hét chung ta hay xét vi du sau day, chinh 13 vi du ode45.
Chung ta phai viét moét ham M_file tra vé cac dao ham néu biét truSc cac gia tri tiic thdi clia
y, va y,. Trong MATLAB céac dao ham dudc cho bdi cac vector cét, trong trudng hop nay goi
la yprime. Tuong tu y, va y, ddgc viét dudi dang vector cét y. K&t qua clia mét ham M_file
nhu sau:
function yprime=vdpol(t,y);

% VDPOL(t,y) returns the state derivatives of
% the Van der Pol equation:

%
% X"-mu*(1-x*2)*x+x=0
%
% lety(1)=x and y(2)=x
%

% then y(1)'=y(2)
% y(2)=mu*(1-y(1)"2)*y(2)-y(1)
mu=2; % choose 0< mu <10
yprime=[y(2)

mu*(1-y(1)*2)*y(2)-y(1)]; % output must be a column
Gia sUr thoi gian kéo dai tir 0 dén 30 gidy, vi du tspan=[0 30]. Sau d6 st dung Iénh vapo/thi
IGi giai cho bai toan nhu sau:
>> tspan = [0 30];
>>yo = [1;0];
>> ode45('vdpol',tspan,yo);

Khi si dung ham ma khéng c6 ddi s6 ra, cac ham ODE sé& tu dong chon nhiing thdi diém
thich hop dé tinh dao ham. D& c6 thé truy nhap dudc dif liéu, ta chi can cung cap cho ham
nhiing thong sé ra.

>> [t,y] = ode45('vdpol',tspan,yo);

& day t 1a moét vector cot chira nhiing thoi diém dé tinh dao ham, con y 1& mét ma tran chita
hai cOt va cac hang length(t), hang dau tién cla ma trén y chira bién sé y(1), hang th{ hai 1a
bién s6 y(2).

Dua vao nhiing dac diém nay ching ta cé thé vé dugc db thi pha, la d6 thi gilra y(2) va
y(1):
>> plot(y(:,1),y(:,2))

P

Hinh 16.9
Céac ham ODE cla MATLAB déu cé trd gilp truc tuy&n, méi ham déu cé cac déi sé cling
nhu cach st dung riéng, néu ban mudn nghién cu thém thi hay tham khao thém phan trg
gilp truc tuyén cda chung.
[
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Hinh 16.10

chuong 17 )
do6 hoa trong hé toa do phang

Trong toan bd phan huéng dan s dung clia cudn sach nay, mét sé dac tinh vé dé hoa
cla MATLAB sé& lan lugt dudc gidi thiéu, va trong chuong nay va chuong ti€p theo ching ta
sé lam sang té thém vé nhiing dac tinh d6 cla MATLAB.

17.1 S dung lénh Plot

Nhu ban da thay & vi du trudc do, phan 16n cac cau 1énh dé vé dé thi trong mat phang
déu la 1énh plotLénh plotnay sé vé doé thi cla mét mang dit liéu trong mot hé truc thich hop,
va néi cac diém bang dudng thang. Dudi day 1a mot vi du ma ban da thdy trudc d6 (Hinh
17.1):
>> x = linspace(0,2*pi,30);
>>y = sin(X);
>> plot(x,y)

Vi du nay tao 30 diém dir liéu trong doan 0 x 2 theo chiéu ngang dé thi, va tao mét
vector y khac 14 ham sine clia di liéu chlra trong x. Lénh ploftmé ra mét clta s6 d6 hoa goi
la clra s6 figure, trong clia s6 nay né sé tao dd chia phu hop véi dir liéu, vé dé thi qua cac
diém, va db thi dudc tao thanh bdi viéc néi cac diém nay bang dudng nét lién. Cac thang
chia sé va dau dudc tu déng cap nhat vao, néu nhu
cla s& figure da ton tai, plotxoa cla s8 hién thai va thay vao d6 1a clia s6 méi.
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Hinh 17.1
Bay gid cung vé& ham sine va cosine trén cing moét do thi
>> 7 = cos(X);
>> plot(x,y,x,z)
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Hinh 17.2
Vi du nay cho thay ban c6 thé vé nhiéu hon mét dé thi trén ciing mét hinh vé&, ban chi
viéc da thém vao plot mot cap déi s6, plottu dong vé do thi th(r hai bang mau khac trén man
hinh. Nhiéu dudng cong cé thé cung v& mét lic néu nhu ban cung cap di cac cap déi sé
cho Iénh plot

Né&u nhu moét trong cac déi s la ma tran va déi s6 con lai la vector, thi Iénh plof sé vé tu-
ong (ing mdi cot clia ma tran véi vector do:
>> W = [y;z] % xay dung mét ma trén sine va cosine
>> plot(x,W) % vé cac cot cia W vai x
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Hinh 17.3
Né&u nhu ban thay déi trat tu cac ddi sé thi do thi sé& xoay mét gbc bang 90 doé.

>> plot(W,x)

I:I | 1 1 1 [} 1 1 1 1
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Hinh 17.4

Né&u Iénh plot dudc goi ma chi cé mot déi sd, vi nh plof(Y) thi ham plotf sé da ra mot két
qua khac, phu thudc vao dir liéu chira trong Y. Néu gia tri cla Y 1a mét sé phc, Plof(Y) t-
uong ducng véi plot (real(Y ) )va plot (imag(Y ) ), trong tat ca cac trudng hop khac thi phan
4o cla Y thuang dudc bd qua. Mat khac néu Y 1a phan thuc thi plof(Y) tuong lng véi
plot(1:length(Y), Y).

17.2 Kiéu dudng, ddu va mau

Trong vi du truéc, MATLAB chon kiéu nét v& solid va mau blue va green cho dé thi.
Ngoai ra ban c6 thé khai bao kiéu mau, nét vé cla riéng ban bang viéc da vao plof mot doi
s6 th( 3 sau mbi cap dir liéu cla mang. Cac déi s tuy chon nay la mét xau ki tu, c6 thé
chlra mét hodc nhiéu hon theo bang dudi day:

Ky hiéu Mau Ky hiéu Kiéu nét vé Ky hiéu y nghia

b xanh da troi - nét lién S vudng

g xanh |4 cay : dudng cham d diamond

r do -. dudng gach v triangle(down)
cham

c xanh xam -- dudng gach A triangle(up)
gach

m dé tim @) dudng o < triangle(left)

y vang X dudng x > triangle(right)
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K den + dudng dau + p pentagram

w trdng * duong hinh * h hexagram

Né&u ban khong khai bao mau thi MATLAB s& chon mau méc dinh 1a blue. Kiéu dudng
mac dinh 1a kiéu solid tri khi ban khai bao kiéu dudng khac. Con vé dau, néu khéng c6 dau
nao dudc chon thi s& khong c6 kiéu clia d&u nao dudc vé.

Néu mét mau, dau, va kiéu dudng tat ca déu chira trong mét xau, thi ki€u mau chung
cho ca dau va kiéu nét v&. D& khai bao mau khac cho dau, ban phai vé cuing mét di liéu véi
céac kiéu khai bao chubi khac nhau. Duéi day Ia mét vi du st dung cac kiéu dudng, mau, va
dau vé khac nhau:

>> plot(x,y,' b:p',x,z,' ¢c-',x,z,' m+')
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Hinh 17.5a
17.3 Kiéu dé thi

Lénh colordef cho phép ban lua chon kiéu hién thi. Gia tri mac dinh cla colordef |a
white . Kiéu nay si dung truc toa do, mau nén, nén hinh v& mau xam sang, va tén tiéu dé
cla truc mau den. Néu ban thich nén mau den, ban cé thé dung 1énh colordef black. Kiéu
nay sé cho ta nén truc toa dé den, nén hinh vé& mau t8i xam, va tiéu dé truc mau trang.

17.4 D64 thi Iudi, hdp chira truc, nhan, va Idi cha giai

Lénh grid on sé& thém dudng I6i vao do thi hién tai. Lénh grid off sé b cac nét nay, 1énh
grid ma khong c6 tham s6 di kém theo thi sé xen ké gilta ché d6 on va off MATLAB khdi
tao véi
grid off . Thong thudng truc toa dd cé nét gan kiéu solid nén goi |a hop chia truc. Hop nay
c6 thé tat di v6i box off va box on sé& khéi phuc lai. Truc ding va truc ngang cé thé c6 nhan
véi 1énh xlabel va ylabel. Lénh fitle sé thém vao do thi tiéu dé & dinh. Dung ham sine va
cosine dé minh hoa:
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>> x = linspace(0,2*pi,30);
>>y = sin(X);

>> 7z = cos(X);

>> plot(x,y,x,z)

Hinh 17.5b
>> box off

>> xlabel('Independent variable X')
>> ylabel('dependent variable Y and Z')
>> title('Sine and Cosine Curve')

Sine and Cosine Curve
1

ngr
ner
0.4r
02r
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Dependent variable ¥ and Z

04l
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-1 1 1
0 1 2 & 4 =) = 7
Independent variable X
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Hinh 17.6

Ban c6 thé thém nhan hoic bat ci chudi ki tu nao vao bat ¢l vi tri ndo bang cach sir
dung lénh fext Cu phap cla Iénh nay la : fext (x, y,string) trong do x, y la toa d6 tam bén
trai cla chubi van ban. D& thém nhan vao hinh sine 6 vi tri (2.5, 0.7) nhu sau:
>> grid on, box on
>> text(2.5,0.7,'sin(x)")
Né&u ban muén thém nhan ma khéng muén bd hinh vé khdi hé truc dang xét, ban cé thé
thém chubi van ban bang cach di chudt dén vi tri mong muén. Lénh gfext sé thuc hién viéc
nay.
Vi du (Hinh 17.8):
>> gtext('cos(x)")

Sine and Cosine Curve
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Independent variable

Hinh 17.7
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Sine and Cosine Curve

Dependent variahle % and £

Independent variable X

Hinh 17.8

17.5 Kién tao hé truc toa dé

MATLAB cung cép cho ban cong cu cé thé kiém soat hoan toan hinh dang va thang
chia clia ca hai truc diing va ngang vGi 1énh axis. Do l1énh nay c6 nhiéu yéu t8, nén chi mot
s6 dang hay dung nhat dudc dé cap & day. Dé biét moét cach day di vé l1énh axis, ban hay
xem hé trg gilp help clla MATLAB ho#c cac tham khao khac. Cac dic tinh co ban cla
lénh axis dudc cho trong bang duGi day:

Lénh M6 ta

axis([xmin xmax ymin ymax]) Thiét lap cac gia tri min,max cla hé truc dung cac gia

dudc da ra trong vector hang tri

V=axis V 1a mét vector cot c6 chira thang chia cho dé thi hién
tai:
[Xmin xmax ymin ymax]

axis auto Tra lai gia tri mac dinh thang chia

axis(Clautol]) Xmin = min(x), Xmax = max(x), ..V.v...

axismanual Gidi han thang chia nh thang chia hién tai

axis xy SU dung (mac dinh ) hé toa d6 decac trong dé géc
toa d6 &
Goc goc thap nhat bén trai, truc ngang tang ti trai
qua phai, truc ding tang tU dudi lén

axis ij S dung hé toa d6 ma tran, trong d6 goc toa dd &
dinh gdc tréi, truc diing tang tr dinh xudng, truc
ngang tang tu trai qua phai

axissquare Thiét 1ap do thi hién tai la hinh vudng, so véi mac dinh
hinh




Updatesofts.com Ebook Team %%

chir nhat
axisequal Thiét 1ap thang chia giéng nhau cho ca hai hé truc
axis tightequal Tuong tu nh axis equal nhung hop d6 thi vira da doi
véi dir liéu
axis normal T4t di ché d6 axis equal, equal, tight va vis3d
axis off Tat bd ché dd nén truc, nhan, 16i, va hop, ddu. Thoat
khoi ché doé Iénh title va bat ¢ 1énh label nao va
thay bdi Iénh text va gtext
axison Ngudc lai v6i axis off néu ching c6 thé.

Thir kiém nghiém mét sé 1énh axis cho dé thi cla ban, s dung cac vi du truc dé sé cho
ta két qua nhu sau:
>> axis off % bd truc toa do

Sine and Cosine Curve

sinix)

Hinh 17.9

>> axis on, grid off % turn the axis on, the grid off
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Sine and Cosine Curve

Dependent variahble ¥ and £

0 1 2 3 4 5 B 7
Independent variable X
Hinh 17.10
>>axis ij % turn the plot upside-down

Sine and Cosine Curve
'1 T T T T T

o o o O
] = o o
T T T T
1 1 1 1

Dependent variahle ¥ and £
=
1

0.2F cosix) .
0.4F .
06+ .
sini)
0.8+ .
-1 1 1 1 1 1 1
0 1 2 5| 4 5 B 7
Independent variable X
Hinh 17.11

>> axis square equal % give axis two command at once
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Sine and Caosine Curve
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Hinh 17.12
>> axis xy normal % return to the defaults
Sine and Cosine Cunve
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Independent variable X
Hinh 17.13

17.6 In hinh
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P& in cac hinh ma ban vira vé hodc cac hinh trong chuong trinh cia MATLAB ma ban
can, ban c6 thé dung Iénh in tir bAng chon ho&c danh 1énh in vao tir clra s6 1énh:
+) In bang I&énh ti bang chon: Trudc tién ta phai chon cira sé hinh 1a clf s6 hoat ddng bang
cach nhan chudt 1én nd, sau d6 ban chon muc bang chon Print tir bang chon file. Dung cac
thong s6 tao 1én trong muc bang chon Print Setup hodc Page Setup, d6 thi hién tai cla ban
sé dudc gli ra may in.
+) In bang I&nh tr clra s6 1&nh: Trudc tién ban ciing phai chon clia s6 hinh lam clra sé hoat
déng bang cach nhan chuét Ién n6 hodc dung l1énh figure(n), sau d6 ban dung Iénh in.
>> print % prints the current plot to your printer
Lénh orient sé& thay déi kiéu in: Kiéu mac dinh 1a kiéu portrait in theo chiéu ding, &
gitia trang. Kiéu in /andscape 1a kiéu in ngang va kin toan b trang. Kiéu in fal/ 1a kiéu in
ding nhung kin toan bé trang. D& thay ddi kiéu in khac véi kiéu méc dinh, ban dung Iénh
orientvGi cac thong s6 clia n6é nh sau:
>> orient % What is the current orientation
ans=
portrait
>> orient landscape % print sideways on the page
>> orient tall % stretch to fill the vertical page
Né&u ban muén tim hiéu k§ hon vé chang thi hay xem trg gitp truc tuyén vé chung.

17.7 Thao tac vdi do thi

Ban c6 thé thém nét vé vao dé thi da c6 sén bang cach dung 1énh Aold. Khi ban thiét 1ap
hold on, MATLAB khéng bo di hé truc da ton tai trong khi Iénh plof méi dang thuc hién, thay
vao dé, n6 thém dong cong mai vao hé truc hién tai. Tuy nhién néu nhu di liéu khéng phu
hap v6i hé truc toa dé cd, thi truc duoc chia lai . Thiét |ap hold offsé bd di clra s6 figure hién
tai va thay vao bang mét dé thi méi. Lénh Aold ma khéng c6 déi s6 sé bat tat chiic nang cla
ché d6 thiét lap hold truGc d6. Tré lai vGi vi du trudc:
>> x = linspace(0,2*pi,30);

>>y = sin(x);
>> 7 = cos(X);
>> plot(x,y)
1
05¢ .
OF .
05¢ :
-1 L
0 1 7

Hinh 17.14
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Bay gid gilr nguyén do thi va thém vao dudng cosine
>>holdon  %Gil nguyén do thi da vé luc truGe
>> ishold % ham logic nay tra vé gia tri 1 (true) néu hold 4 trang thai ON
ans =
1
>> plot(x,z,'m")
>> hold off
>> ishold % hold bay gid khong con G trang thai ON nira.
ans =
0
Chu y réng dé kiém tra trang thai clia hold'ta cé thé dung ham jshold .

1

0at

O5F

Hinh 17.15

Né&u ban muén hai hay nhiéu dé thi & cac clra s6 figure khac nhau, hay dung Iénh
figure trong clia s6 1&énh ho&c chon new figure tit bang chon file, figure khong cé tham sé sé
tao mot figure méi. Ban c6 thé chon kiéu figure bang cach dung chuét hodc dung Iénh
figure(n) trong d6 n |a s6 clia s6 hoat hoat dong.

Mé&t khac mét clra s6 figure c6 thé chira nhiéu hon mét hé truc. Lénh subplot(m,n,p)
chia clra s6 hién tai thanh mét ma tran mxn khoang dé vé dé thi, va chon p la clra s6 hoat
dong. Cac dé thi thanh phan dudc danh sé tu trai qua phai, tir trén xuéng dudi, sau d6 dén
hang th{ hai .v.v. . . Vi du:

>> x = linspace(0,2*pi,30);
>>y = sin(X);
>> 7z = cos(X);
>> a = 2*sin(x).*cos(x);
>> b = sin(x)./(cos(x)+eps);
>> subplot(2,2,1) % pick the upper left of
% 2 by 2 grid of subplots
>> plot(x,y),axis([0 2*pi -1 1]),title('sin(x)")
>> subplot(2,2,2) % pick the upper right of the 4 subplots
>> plot(x,z),axis([0 2*pi -1 1]),title('cos(x)')
>> plot(x,z),axis([0 2*pi -1 1]),title('cos(x)")
>> subplot(2,2,3)% pick the lowwer left of the 4 subplots
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>> plot(x,a),axis([0 2*pi -1 1]),title('2sin(x)cos(x)')
>> subplot(2,2,4)%pick the lowwer right of the 4 subplots
>> plot(x,b),axis([0 2*pi -20 20]),title('sin(x)/cos(x)")

sinfx) cos(x)
1 1
0.4 / 0.4
1l a
0.5 05
-1 - s s -1 : : .
a 2 4 2] a 2 4 2]
2gin{xjcos(x) sin(x)fcos(x)
1 20
0.5 / 10
1l a
045 -10
-1 -20 '
a 2 2 4 a]
Hinh 17.6

17.8 M6t s6 dac diém khac clia dd thi trong hé toa d6 phing

+ Joglog tuong tu nhu plot ngoai trir thang chia la logarithm cho ca hai truc.

« semilogx tuong tu nhu plot ngoai trir thang chia cla truc x la logarithm con thang chia
truc y 1a tuyén tinh.

« semology tuong tu nhu plot ngoai trir thang chia cla truc y 1a logarithm, con thang chia
truc x 1a tuyén tinh.

« area( x, y ) tuong tu nhu plot (x,y) ngoai trir khoang cach gitra 0 va y dudc dién day, gia
tri co ban y c6 thé dudc khai bdo, nhung mac dinh thi khéng.

« S0 d6 hinh mdi tiéu chudn dudc tao thanh tir 1énh pie(a, b), trong d6 a la mét vector gia
tri va b 1a mét vector logic tuy chon. Vi du:

>>a=[511.61.2.821];
>> pie(a,a==max(a));
>> title('Example Pie Chart')
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Example Pie Chart
7%
14% S%

17 %

Hinh 17.7
« M0t cach khac dé quan séat dir liéu dé 1a biéu dé Pareto, trong d6 cac gia tri trong cac
vector dugc vé thanh mét khéi chir nhat. Vi du dung vector a da ndi & trén:

>> pareto(a);
>> title('Example Pareto Chart')

Example Pareto Chart

72 100%

B 183%

196 %

128%

0%

Hinh 17.18

« Da6i khi ban mudén vé hai ham khac nhau trén cing mét hé truc ma lai s& dung thang chia
khac nhau, plotyy c6 thé 1am diéu d6 cho ban:

>> x = -2*pi:pi/10:2*pi;

>>y = sin(x);z = 2*cos(x);

>> subplot(2,1,1),plot(x,y,X,z),

>> title("Two Plots on the same scale');

>> subplot(2,1,2),plotyy(x,y,x,z)

>> title("Two plots on difference scale.");
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Two Plots on the same scale

Twu:u plats an dn‘ferenl:e scale
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Hinh 17.19

« D6 thi bar va stair c6 thé sinh ra bdi viéc dung |&nh bar, bar3, barhva stairs. Du6i day |a
vi du:

>>x=-2.9:0.2:2.9;

>>y = exp(-X."X);

>> subplot(2,2,1)

>> bar(x,y)

>> title('Bar chart of bell Curve')

>> subplot(2,2,2)

>> bar3(x,y)

>> title("3-D Bar Chart of a Bell Cuve')
>> subplot(2,2,3)

>> stairs(x,y)

>> title('Stair Chart of a Bell Curve')
>> subplot(2,2,4)

>> barh(x,y)

>> title("Horizontal Bar Chart')



Updatesofts.com Ebook Team 3¢

Bar chart of bell Curve 3-D B$r Chart of & Bell Curve
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Hinh 17.20

« rose(V)vé mbt biéu do trong toa dd cuc cho cac gbc trong vector v, tuong tu ta cling cb
cac
lénh rose(v,n) va rose(v,x)trong d6 x la mét vector. Dugi day la mét vi du:

>> v = randn(100,1)*pi;
>> rose(v)

>> title("Angle Histogram of Random Angle')
Angle Histogram of Random Angle

Hinh 17.21

000
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chuong 18
Do hoa
trong khong gian 3 chiéu

_ MATLAB cung cdp mét s6 ham dé hién thi dif liéu 3 chiéu nhu cac ham vé dudng
thang trong khéng gian 3 chiéu, cac ham vé bé mét va va khung day va mau cé thé dugc sl
dung thay thé& cho chiéu th( tu.

18.1 D4 thi dudng thing.

Lénh plot tir trong khéng gian hai chiéu c6 thé mé réng cho khéng gian 3 chiéu bang
lénh plot3. Khudn dang clia plotf3 nhu sau:
plot3 ( x1, y1, z1, 81, x2, y2, z2, S2, .... ), trong d6 xn, yn va zn la cac vector hoac
ma tran, va Sn l1a xau ki tu tuy chon dung cho viéc khai bdo mau, tao biéu tuong hoac kiéu
duong. Sau day la mét sé vi du:

>> t = linspace (0, 10*pi);

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

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

Helix

40 .
30
20
10
0.

1

1
0 0
cosit) -1 -1 t
Hinh 18.1

Cha y rang: ham zlabel tuong (ng v6i ham hai chiéu xiabel va ylabel. Tuong tu nhu vay,
lénh axis cling cb6 khudn dang: axis ( [xmin xmax ymin ymax zmin zmax ] )thiét |ap giGi
han cho ca 3 truc. Vi du :

>> axis(lii) % thay d6i huéng truc tir sau ra trudc
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Helix
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Hinh 18.2

Ham fext cling c6 khudn mau nhu sau: text (x, y, z, string ) sé dat vi tri xau Ostring O
vao toa dé x, y, z.

18.2 DG thi bé mat va IuGi

MATLAB dinh nghia bé mat |uéi béng cac diém theo huéng truc z & trén dudng ké 6
hinh vudng trén mat phing x-y. N6 tao 1&én mau mét dé thi bang cach ghép cac diém gan ké
véi cac dudng thdng. Két qua Ia né tréng nhu mdt mang Iudi danh ca véi cac mat 1uGi |a cac
diém dir liéu. D6 thi lugi nay thudng dudc sif dung dé quan sat nhiing ma tran 16n hosc vé
nhiing ham c6 hai bién.

BuGc dau tién 1a da ra do thi luGi cGa ham hai bién z = f (x, y ), tuong (ng véi ma tran
X vaY chla cac hang va cac cot 1ap di 1ap lai. MATLAB cung cap ham meshgrid cho muc
dich nay. [ X, Y ] = meshgrid(x, y ), tao m6t ma tran X, ma cac hang cta né 1a ban sao cla
vector x, va ma trédn Y ¢6 cac cot clia nd 1a ban sao cla vector y. Cap ma trén nay sau dé
dudc s dung dé uéc luong ham hai bién s dung dac tinh toan hoc vé mang cla
MATLAB.
Sau day la mét vidu vé cach dung ham meshgrid.

>>x =-7.5..5:7.5;
>>y=X;
>> [X,Y] = meshgrid(x,y);

X, Y 1a mot c3p cla ma tran tuong (ing mot IUGi chir nhat trong m&t phang x-y. Moi ham
z=f(x,y) c6 thé st dung tinh ch4t nay.

>> R = sqri(X.A2+Y.A2)+eps;
>> % find the distance from the origin (0,0)
>> Z =sin(R)./R; % calculate sin(r)/ r
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Ma tran R chita ban kinh ctia mbi diém trong [X,Y], né 1a khodng cach tir mbi diém
dén tam ma tran. Céng thém eps~dé° khong dé xay ra phép chia cho 0. Ma tran Z chla sine
clia ban kinh chia cho ban kinh méi diém trong so d6. Cau I&énh sau vé dé thi ludi:

>> mesh(X,Y,Z2)

Hinh 18.3

D4 thi trén 1a don sac. Tuy nhién ban c6 thé thay d&i mau sac véi su trg gitp cla
MATLAB rat ré dang néu ban doc dén phan colormaps..

Trong vi du nay, ham mesh xap x&p gia tri cla cac phan tlr clla ma tran vao cac
diém (X,Y,,Z) trong khéng gian ba chiéu. mesh ciing c6 thé v& mot ma tran don tuong tu nh-
U véi mot déi s&; mesh(Z), st dung cac diém (i,j,Z). Nhu vay Z dugdc vé ngudc lai véi cac chi
s6 cla no, trong trudng hop nay mesh(Z) chi don gian 1a chia lai 4 khdc cac truc x, y theo
cac chi s6 clia ma tran Z. Ban hay th{ tao vi du cho trudng hdp nay?.

D06 thi bé mat clia cing mét ma trén Z trong nhu do thi ludi truGe do, ngoai trir khoang
cach gilra hai dudng la khac nhau (goi la patchs). D6 thi loai nay dung ham surf, n6 cb tat ca
cac doéi s6 nhu ham mesh. Hay xem vi du dudi day (Hinh 18.4):

>> surf(X,Y,2)
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Hinh 18.4

Dé& 1am rd thém mét vai chd dé, chang ta cling quay lai ham peaks da da ra & phan tr-
udc. D6 thi luGi trong khéng gian 3 chiéu clia ham nay dudc dua ra nhu sau (hinh 18.5):

>> mesh(peaks)
>> title('Mesh Plot of Peaks function')

Mesh Plot of Peaks function

Hinh 18.5

D06 thi dong vién cho ta thdy dudc dd nang hoic dd cao cla hinh. Trong MATLAB d6 thi
dudng vién trong khong gian hai chiéu tuong tu nhu trong khéng gian ba chiéu nhng ham
goi clia né la contour3. D6 thi st dung cac Iénh sé& dudc minh hoa trong bang khic mau.
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18.3 Thao tac véi db thi

MATLAB cho phép ban khai bao goc dé tir d6 quan sat dudc dé thi trong khéng gian
ba chiéu. Ham view(azimuth, elevation ) thiét 1ap géc xem bang viéc khai bao azimuth va
elevation. OElevation 0 md ta vi tri ngudi quan sat, xem nhu la géc do bang do trén hé truc
x-y. OAzimut mo ta goc trong hé truc noi ngudi quan sat ding.

Azimuth dudc do bang dd tir phan am truc y. Phia am truc y c6 thé quay theo chiéu kim
déng hé mét géc -37.5 do tir phia ban. Elevation |a gbc ma tai d6 mat ban thdy dugc mat
phang x-y. S dung ham view cho phép ban c6 thé quan sat hinh vé tir cac géc do khac
nhau. Vi du néu elevation thiét 1ap la am, thi view s& nhin hinh tir phia du6i 1én. Néu azimuth
thiét Iap duong, thi hinh s& quay ngudc chiéu kim déng hé tir diém nhin mac dinh.Tham chi
ban c6 thé nhin truc tiép ti trén bang cach thiét 1ap view(0,90 ). Thuc ra thi day la diém nhin
mac dinh 2 chiéu, trong d6 x tang tur trai qua phai, va y tang tir trén xuéng dudi, khuén dang
view(2) hoan toan giéng nhu mac
dinh cla view(0, 90 ), va view(3) thiét 1ap mac dinh trong khéng gian 3 chiéu.

Lénh view c6 mot dang khac ma rat tién ich khi st dung 1a view([X, Y,Z ]) cho phép ban
quan sat trén mot vector chira hé truc toa dé decac trong khoéng gian 3 chiéu. Khoang cach
tlr vi tri ban quan sat dén goc toa dé khéng bi anh hudng. Vi du, view(fO0 10 0]), view(J0 -1
0 ]) va view(0, 0 ) cho cac két qua nhu nhau. Cac thong s6 azimuth va elevation ma ban
dang quan sat c6 thé I8y lai dudc bang cach dung [az, e] = view. Vidu:

>> view([-7 -9 7])
>> [az,el] = view
az =

-37.8750
el =

31.5475

M6t cong cu hitu dung khac la quan sat dé thi khéng gian 3 chiéu bdi ham rotate3d. Cac
théng s6 Azimtuh va elevation c6 thé dudc tac dong bdi chudt, rotate3d on cho phép chudt
can thiép, rofate3d off khong cho phép.

Lénh hidden dau cac nét khuat. Khi ban v& do thi, thi mét s6 phan ctia né bi che khuat
bdi cac phan khac, khi d6 néu dung I&nh nay thi cac nét khuat sé bi dau di, ban chi c6 thé
nhin phan nao & trong t&m nhin cGa ban. N&u ban chuyén dén hidden off ban c6 thé thay
phan khuat d6 qua mang Iu6i. DuGi day la vi du:

>> mesh(peaks(20)+7)

>> hold on

>> pcolor(peaks(20))

>> hold off

>> title('Mesh with hiden on')
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besh with hiden on

i Y ) e

Hinh 18.8
Bay gio hay bd ché dd dau cac nét khuéat di ta sé thdy su khac nhau:

>> hidden off
>> title('Mesh with Hidden Off ')

hesh with Hidden Off

Hinh 18.9
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18.4 Céc d#c diém khéac clia d6 thi trong khéng gian 3 chiéu

« Ham ribbon(x, y ) tuong tu nhu plot(x, y ) ngoai trir cot clia y dudc vé nhu l1a mét dai riéng
biét trong khong gian ba chiéu. Dudi day la do thi hinh sine:

>> x=linspace(0,10,50);
>> y=sin(pi*x);
>> ribbon(y,x)

Hinh 18.10

« Ham clabeltang thém dé cao cho dé thi dudng vién. Cé ba mau clabel(cs), clabel(cs, V')
va clabel( cs, manual). clabel(cs), trong d6 csla cu tric dudng vién dugc tra vé tir 1énh
contour, cs=contour(z), 1y nhan tat ca cac do thi dudng vién vGi dd cao cla nd. Vi tri
clia nhan dugc I8y ngau nhién. clabel (¢, manual) dinh vi nhan dudng vién & vi tri kich
chudt tuong tu nhu Iénh ginput da noi & trén. Nhan phim Return két thic viéc tao nhan
nay.

« Ham confourfsé vé mét do thi dudng vién kin, khong gian gitra dudng vién dudc 1ap day
bang mau.

« Hai mAu trang thai clia I&énh mesh diing véi dé thi Iu6i 1a: meshc vé dé thi luéi va thém d-
udng vién bén dudi, meshzvé do thi luGi va dé thi c6 dang nhu man che.

« Ham waterfall dudc xem nhu mesh ngoai trir mot diéu 1a ham mesh chi xuét hién & hu-
éng x.

« Co6 hai mau trang théai cla lénh surf, d6 1a surfc v& mot dé thi surfva thém dudng bao
bén dudi, surflvex vé mét do thi surf nhung thém vao su chi€u sang bé mat tir ngudn
sang. Cau truc téng quét 1a surfi( X,Y, Z, S, K )trong d6 X, Y,va Z tuong tu nhu surf S 1a
mot vector tuy chon trong hé toa dd decac (S=[Sx Sy Sz]) hoac trong toa dd cau
(S=[az,el]) chi ra hudng clia nguén sang. Néu khong khai bao, gia tri mac dinh cla S 1a
45 d6 theo chiéu kim déng ho tir vi tri ngudi quan séat, S 1a mét vector tuy chon chi ra
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phan déng goép tuy thudc vao ngudn sang bao quanh, su phan chiéu anh sang va hé sé
phan chiéu (K=[ka,kd,ks,spread]).

>> colormap(gray)
>> surfl(peaks)
>> title('surf1 plot of peaks with default lighting')

Surfl plot of peaks with defaut lighting

h i i

Y N
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-f

o o
Hinh 18.11

« fill3, phién ban 3 chiéu cla fil, v& mot da giac déu trong khdng gian ba chiéu. Khuon
dang téng quat cha né 1a fill3(x, y, z, ¢), trong d6 chiéu diing clia da giac dudc chi bdi ba
thanh phan x, y, z. Néu c la mét ki tu, da giac sé dudc 1ap dady mau nhu & bang mau. ¢
cling c6 thé 1a mét vector hang c6 3 thanh phan ([r g b]) trong d6 r, g va b 1a céac gia tri
gitra 0 va 1 thay cho cac mau dd, xanh la cay va xanh da trdi. Néu c 1a mot vector hoac
ma trén, n6é dudc st dung nhu mét chi s chi ra so d& mau. Nhiéu da giac c6 thé dudc
tao ra bang cach cho thém nhiéu déi sé nhu fill3 (x1, y1, z1,c1, x2, y2, z2, c2, ....). Vi
du sau sé& v& ngau nhién 4 tam giac v6i mau:

>> color(cool)
>> fill3(rand(3,4),rand(3,4),rand(3,4),rand(3,4))

« bar3va bar3h\a phién ban 3 chiéu cla barva barh, bie3\a phién ban cla pie.

18.5 Bang mau

Mau va biéu d6 mau dudc dé cap dén trong mét s6 vi du & phan truéc. Trong phan nay
ching ta s& n6i rd vé ching. MATLAB dinh nghia mét biéu d6 mau nhu 1a mét ma tran cé 3
c6t. Mi hang clia ma tran dinh nghia mét mau riéng biét st dung céc s6 trong dai 0 va 1.
Nhimng s6 nay chi ra cac gia tri RGB, do nhay clia cac mau thanh phan dd, xanh la cay, va
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xanh da trdi trong mét mau do cac thanh phan dé tao ra. Mot s mau co ban dudc cho trong
bang duGi day:

1516 Xanhlacdy Xanhdatri mau
0 0 0 den
1 1 1 trdng
1 0 0 dé
0 1 0 xanh la
cay
0 0 1 xanh da trdi
1 1 0 vang
1 0 1 tim dé
0 1 1 lam xam
-5 -5 -5 xam trung binh
-5 0 0 do toi
1 -62 -40 dé déng
-49 1 -83 ngoc
xanh bién

Du6i day 1a mét s6 ham clia MATLAB dé tao ra bang mau 6 trén:

Function Mé ta bang mau

hsv Gia tri mau bao hoa (HSV)

hot den-dd-vang-trang

gray xam can bang tuyén tinh

bone xam c6 pha nhe véi mau xanh
copper s&c thai clia mau dong

pink mau héng nhat nhe

white trdng hoan toan

flag xen k& do, trdng, xanh da trdi, va den
jet su thay d&i mau béo hoa

prism c6 mau séc lang kinh

cool mau xanh tim

lines mau cla nét vé

summe Bong clia xanh la cay va vang
autumn Béng cla dd va vang

winter Béng clia xanh la cay va xanh da trdi
spring Béng clia magenta va yellow

18.6 S dung bang mau

Cau 1énh colormap(M) cai dat ma tran M nh 1a bang mau dudc s dung bdi hinh hién tai.
Vi du: colormap(cool) cai dat mét version 64 dau vao clia bang mau cool.

Ham plot va plot3 knéng ding bang mau & trén, chidng s dung cac mau liét ké trong
bang kiéu dudng, diém danh dau, mau cla plot Phan 16n cac ham vé khac nhu mesh, surf.
contour, fill, pcolor va cac bién cta nd, st dung bang mau hién tai.

Sau day 1a mét vi du dung tham s& mau cho ham surfdé hién thi gbc quan sét :
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>> [X,Y,Z]=peaks(30);

>> surf(X,Y,Z,atan2(X,Y))

>> colormap(hsv),shading flat

>> axis([-3 3 -3 3 -6.5 8.1]),axis off
>> title('using a color Argument to surf')

Using a color Argument to surf

Hinh 18.12

18.7 Si dung mau dé thém théng tin

Mau c6 thé dudc dung dé thém thong tin vao dd thi 3 chiéu néu né dudc s dung dé tao
thanh chiéu th(r tu. Cac ham nhu mesh va surf bién d6i mau doc theo truc z, trir khi moét
d6i s6 mau dudc da ra nhu surf{X,Y,Z) hoan toan tuong duong véi surf(X,Y,Z,t ) trong d6é
thanh phan th{ tu dudgc dung nhu mét chi sé trong biéu dé6 mau. Diéu nay khién cho do thi
day mau nhung lai khéng théng tin khi ma truc z da ton tai.

Du6i day la mét s6 cach s dung ddi s6 mau dé thém théng tin hodc nhan manh théng
tin da ton tai trong do thi

>> x=-7.5: .5:7.5; y=x % create a data set

>> [X,Y]=meshgrid(x,y); %create plaid data

>> R=sqrt(X.A2+Y.*2) +eps % create radial data

>> 7Z=sin(R)./R; % create a sombrero

>> subplot(2,2,1),surf(X,Y,Z),

>> title("Color Varies with the Z_axis')

>> subplot(2,2,2),surf(X,Y,Z,R),

>> title("Color Varies With the Radius')

>> subplot(2,2,3),surf(X,Y,Z,del2(2)),

>> title("Color Varies with Curvature')

>> [dZdx,dZdy]=gradient(Z); %compute the slope
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>> dZ=sqrt(dZdx.*2+dZdy. 2) %compute the slope's manitude
>> subplot(2,2,4),surf(X,Y,Z,dZ)
>> title('Color Varies With the slope Magnitude')

Color Varies with the %}{is

Calor aries With the Radius

o
10 -10 -0 -10

Hinh 18.13

18.8 Hién thi bang mau.

Ban c6 thé hién thi bAng mau theo mét sé cach sau. M6t trong nhiing cach dé 1a xem tat
ca cac phan tlr trong trong mét ma tran bang mau mot cach truc tiép:

>> hot(8)

ans =
03333 0 0
06667 0 0
1.0000 0O 0

1.0000 0.3333 0
1.0000 0.6667 0
1.0000 1.0000 0
1.0000 1.0000 0.5000
1.0000 1.0000 1.0000

Thém vao d6, ham pcolor cb thé dugc sit dung dé biéu dién mot bang mau. Hay thi
vi du nay mét vai 1an bang cach dung cac ham colormap khac nhau va thay déi tham sé n:

>> colormap(jet(n))
>> n=8;
>> colormap(jet(n))
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>> pcolor([1:n+1;1 :n+1]")
>> title('using pcolor to display a colormap')

Using pcolor to display a colormap
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1‘I 12 1.4 16 18 2
Hinh 18.4

Ham colorbar thém mot thanh mau diing hodc thanh mau ngang (can chinh mau ) vao
clfa s6 hinh vé cla ban, dua ra biu d6 mau cho truc hién tai. colorbar( h) dinh vi thanh mau
ngang dudi hinh vé hién tai cla ban. colorbar( v) dinh vi thanh mau ding vé bén phai hinh
vé cla ban. colorbar khong c6 déi s6 thi la thém mét thanh mau ngang, néu thanh mau
nay khong tén tai hoac 1a cp nhat néu né ton tai.
>> [X,Y,Z] = peaks;
>> mesh(X,Y,Z);
>> colormap(hsv)
>> axis([-3 3 -3 3 -6 8)])
>> colorbar

Hinh 18.5

18.9 Thiét lap va thay ddi bAng mau.
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Thuc t€ colormaps 1a cac ma tran, c6 nghia la ban cé thé thao tac ching giéng nhu bat
ki mét ma tran nao khac. Ham brighten nhd vao dic diém nay thay ddi colormap dé ting
hodc gidm dod nhay cla cac mau dam. bighten(n) cung véi bighten(-n) phuc hoi colormap
ban dau. Lénh newmap=brighten(n) tao mot thanh mau sang hon hoic téi hon cula
colormap hién tai ma khong lam thay d6i biéd d6 mau hién tai. Lénh
newmap=br/g/7ten(cmap,n) diéu chinh phién ban cla thanh mau da dudc khai bdo ma
khéng 1am anh hudng dén colormap hién tai hoac cmap. brighten(gcf. n) |am sang tat ca
cac doi tugng trong hinh vé hién tai.

Ban c6 thé tao mot colormap clia riéng ban béng cach da ra mét ma tran mymap m
hang,3 c6t va cai dat n6 cung véi colormap(mymap) moi gia tri trong mét ma tran colormap
phai thuéc khoang tir 0 dén 1. N&u ban ¢6 gang s dung mét ma tran véi nhiéu hon hoac it
han 3 c6t hodc chira mét gia tri nao do bé thua 0 ho&c I6n hon1 colormap sé dua ra théng
bao 16i.

Ban c6 thé két ndi cac colormap theo ki€u toan hoc. Mac du két qua doi khi khong thé
doan truéc dugc. Vi du, biu d6 c6 tén goi 1a pink :

>> pinkmap = sqrt (2/3*gray+1/3*hot);

Béi vi colormap la cac ma tran, chung c6 thé dudc vé dé thi. Lénh rgbplot sé& vé db thi
cac gia tri cla colormap tuang tu nhu Iénh plot, nhung s dung mau dd, mau xanh 1a cay va
xanh da trdi cho nét vé. rgbplot(gray) cho biét ca ba mau tang tuyén tinh va déng déu. Lénh
rgbplot véi mot s6 colormap khac nhu jet, hsv, va prism.

Gia tri hién tai cla cmin va cmax dudc tra lai bang caxis khéng c6 déi s6. Chang th-
uong 1a  nhiing gia tri 16n nhat va nhd nhat cda dir liéu, caxis([cmin cmax ]) st dung
colormap nguyén ban cho dif liéu trong dai gilta cmin va cmax, nhiing diém di liéu 16n hon
cmax sé& bi chia ra thanh cac mau két hdp véi cmax. Va nhitng diém dir liéu cé gia tri nhd
hon cmin sé bi chia ra thanh cac mau két hgp véi cmin. Néu cmin nhd hon  min(data) hoac
cmax 16n han max(data ), thi cac mau két hgp vGi cmin hodc cmax sé khéng bao gid dudc
st dung ; chi mét phan nho cta colormap dudc st dung. caxis(auto) sé hoi phuc gia tri mac
dinh clia cmin va cmax.

Vi du sau dudc minh hoa trong colorplate4 .

>> pcolor([1:17;1:17]')
>> title('Default color range')
>> colormap(hsv(8))
>> axis(‘auto’)
>> colorbar
>> caxis
ans =
1 17
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Default colar range
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Hinh 18.6
Chuong19
Mang té bao va cau tric

MATLAB 5.0 gidi thiéu 2 loai dif liéu méi c6 tén goi la mang t& bao va cau tric. Mang
t& bao dudc xem nhu moét mang clia cac sé nhi phan hodc [a nhu bd chita c¢6 thé luu gilr
nhiéu kiéu di liéu khac nhau. C4u trdc 1a nhiing mang dir liéu huéng ddi tudng xay dung
cuing véi tén céac trudng c6 thé chita nhiéu kiéu dir liéu khac nhau, bao gém mang t& bao va
céac cau tric khac. C4u tric cung cép cho ta phuong tién thuan Igi & nhém cac kiéu dir liéu
khac nhau. Nhiing kiéu dir liéu méi nay, mang t&€ bao va c4u tric tao cho ban kha ning té
chiic dit liéu thanh cac goi rat thuan tién.

19.1 _Mang té bao

Mang té& bao 1a nhiing madng MATLAB ma céc phan t& cla né 1a cac t& bao. Méi t&
bao trong mang t& bao chita cac kiéu dir liéu ctia MATLAB bao gém mang s6, van ban, d6i
tugng dac trung, cdc mang té bao va cau tric. Vi du mot t& bao clia mang t& bao cé thé 1a
mang s, loai khac 1a kiéu chudi van ban, loai khac 1a vector cac gia tri s6 phic. Cac mang
t& bao c6 thé duodc xay dung véi s6 chiéu 16n hon 2, tuy nhién dé cho thuan tién khi xét ngu-
Gi ta 18y s6 chiéu 1a 2 .

19.2 Xay dung va hién thi mang té bao

Mang t€ bao cé thé dudc xay dung béng cach dung cau Iénh gan, hodc chi dinh
mang trudc bang cach st dung ham té& bao sau d6 gan dir liéu cho mang.

Nhu moi loai mang khac, mang té bao c6 thé tao ra bang cach gan dir liéu cho ting
t& bao doc 1ap & cing moét thai diém. C6 hai cach khac nhau tham nhap vao mang té bao.
Né&u ban s dung ci phap mang tiéu chuin, ban phai dé cac t& bao trong d&u ngosc [I{ 0.
Vi du:

>>A(1,1)={123:456:7 8 9}
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>>A(1,2)= {2+ 3i);
>> A(2, 1) = {" A text string '};
>> A2, 2,) = {12: -2 :0}:

D&u ngoadc nhon bén phia phai clia ddu béng chi ra réng biéu thic 1a mét t& bao, hay
con goi la chi s6 té€ bao. Cach viét sau tuang duong véi cach viét trén:
>>A1,1})=[123:456:789]
>>A{1,2)= 243i;
>>A{2,1}="Atextstring’';
>>A{2,2}=12:2:0;

D&u ngoic nhon bén trai chi ra rang A |a mét mang té bao va biéu thiic d4t bén trong la
khai bao té€ bao.

MATLAB hién thi madng A nhu sau:
>> A
A=

[3X3 double] 2.0000+ 3.0000 i

" A text string '[1x7 double ]

D& hién thi ndi dung clia mdi t& bao trong mang té bao ta dung ham celldisp, hién thi
ndi dung clia riéng mot t€ bao, truy nhap vao té bao c6 st dung dau ngoac nhon.Vi du :
>> A{2,2)

MATLAB hién thi so d6 c4u tric d6 hoa mang t& bao trong mét clra sé bang viéc goi
ham cellplot.

Ham cel/1am viéc véi mang té bao bang viéc tao ra cac mang tréng theo kich ¢ cla
mang. Vi du :

>>C=cell (2,3)
C=

[1 11 [l
[1 11 [l

19.3 T8 hop va khéi phuc mang t€ bao

Né&u ban gan dir liéu cho t&€ bao ngoai s6 chiéu hién c6 cla mang. MATLAB sé tu
ddng ma réng mang va dién vao gilta ma tran sé réng. Cha y khai niém [ }I thay cho ma
trén t& bao réng va [ 0 thay cho mang s& ma tran réng.

S dung dau méc vudng dé két ndi mang té bao:

>> C=[A B]
C=
[3x3 double ] 2.0000+ 3.0000i [1x2 double]' John Smith'
'A text string ' [1x7 double]  [2.0000+3.0000i] [ 5 ]

>> C=[A;B]
C=
[3x3 double ] 2.0000 + 3.0000 i
" A text string ' [ 1x7 double ]
[ 1x2 double] 'John Smith'
[ 2.0000+ 3.0000i ] [ 5]
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M6t tap con cac té& bao cb thé dudc tach ra tao thanh mét mang té bao méi. Néu D 1a
mot mang t& bao 3x3, ngudi ta c6 thé tach ra dé tao thanh moét mang té bao méi 2x2 nhu
sau:

>> F = D(2:2,2:3);

Ham reshape c6 thé dudc st dung dé thay ddi cau hinh clla mét mang té bao nhung
khéng thé dung dé thém vao ho3c bét di t& bao.

>> X = cells(3,4);

>> size(X)
ans =
3 4
>> X= reshape(X,6,2);
>> size(Y)
ans =
6 2

19.4 Truy nhap vao trong mang té bao

P& truy nhap dir liéu chita trong cac phan tif clia mang t& bao, st dung dau ngoac
nhon. Dung d&u ngodc don tham nhap mét phan t& nh 1a mét t& bao. DEé truy nhap noi
dung cla phan ti trong mang t& bao, két néi cac biéu thiic nhu sau:

>> x = B{2,2} % truy nhap ndi dung cla té€ bao.
X =
5

>> class(x)
ans=

double
>>y = B[2,2] % truy nhap vao ban than té€ bao.
y =

(3]
>> class(y)
ans=

cell

>> B{1,1} (1,2) % truy nhap vao phan t(r th hai clia
% vector trong té€ bao
ans=
2
D& truy nhap dai cac phan tl trong mang té bao, st dung ham dea/
>> [a,b] = deal(B{2,:1})
a =
2.0000+ 3.0000i
b=
5
Ham deal can mot danh sach cac bién phan biét nhau béi ddu phay. Biéu thiic B{2, :} c6
thé st dung & moi noi va dau phay dung dé phan tach danh sach cac bién. Do d6, B{2, :} t-
uong duong véi B(2,1) va B(2,2).
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19.5 Mang té bao cla chuébi ki tu

Mét trong nhitng (ng dung phé bién clia mang t& bao la xay dung mét mang van
ban. Mang chuéi ki tu tiéu chuin ddi hdi tat ca cac chudi déu c6 chung d6 dai. Bdi vi mang
t& bao c6 thé chira nhiéu kiéu di liéu khac nhau trong méi phan ti, chudi ki tu trong mang t&
bao khéng c6 gii han nay. Vi du:
>>T ={Tom';' Disk'}

T=
"Tom'
'Disk’

19.6 C4u tric

CAu truc 1a nhimg doéi tuong MATLAB c6 tén [ bd chita dir liéud con goi la fields. Nhu
moi phan t& clia mang t& bao, trudng cau tric c6 thé cbé bat cir mot kiéu dir liéu nao.
Chung khac & ché cau tric trudng dudc truy nhap bang tén phd bién hon la chi s6, va khéng
cd su han ché& nao vé chi s6 cling nhu cdu hinh cla cac trudng cau tric. Cing giéng nhu
mang té bao, c4u trdc c6 thé dugc nhém lai v6i nhau tao thanh mang va mang té bao. Mot
cau trdc don 1a mét mang cau trac 1x1.

19.7 Xay dung mang cau tric

Cau tric st dung dau [. O @& truy nhap vao trudng. Xay dung mét cu tric don
gian nhu gan di liéu vao cac trudng doc lap. Vi du sau tao mot ban ghi client cho thu vién
kiém tra.

>> client.name ="' John Doe';
>> client.cost = 86.50;
>> client.test AIC=1[6.3 6.8 7.1 7.0 6.7 6.5 6.3 6.4]
>> client.test. CHC =[2.8 3.4 3.6 4.1 3.5];
>> client
client =
name L' John Doe"'
cost :86.50
test : [1x1 struct]
>> client.test
ans=
AIC:6.3000 6.8000 7.1000 7.0000 6.7000 6.5000 6.3000 6.4000
CHC:2.8000 3.4000 3.6000 4.1000 3.5000

Bay gid tao ban ghi client th(t hai:

>> client(2).name =" Alice Smith ';

>> client(2).cost = 112.35;

>> client(2).test.AIC =[5.3 5.8 7.0 6.56.7 5.5 6.0 5.9]
>> client(2).test. CHC =[ 3.8 6.3 3.2 3.1 2.5]

>> client

client =
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1x2 struct array with field

name

cost

test

Cau trac ciling c6 thé dudc xay dung bang cach ding ham struct dé tao trudc mot

mang cau trac. Cu phap la: (O fieldd. V1, O field20, V2, .... ) trong dé field1, field2, .v.v...
la cac trudng, va cac mang V1, V2, v.v.... phai la cac mang té bao c6 cung kich thudc., cling
s6 t& bao, hoac gia tri. Vi du, mét mang cau tric c6 thé dudc tao ra nhu sau:

>> N ={" John Doe ', ' Alice Smith'};

>> C = {86.50, 112.35 };

>> P ={[10.00 20.00 45.00];

>> bills = struct('name’,N,'cost',C,'payment’,P)

bils=
1x2 struct array with fields
name
cost
payment

19.8 Truy nhap vao cac trudng cau tric

Bdi vi ndi dung céu tric 1a tén nhi€u hon la chi s6, nhu trong trudng hgp mang té
bao, tén cla cac trudng trong cau tric phai dudc biét dén dé truy nhap dir liéu chira trong
ching. Tén cla cac trudng c6 thé dudc tim thay & trong 4 trong clra s6 1énh, don gian 1a chi
viéc nhap vao tén cla cau trdc. Tuy nhién & trong M-file, mét ham can thiét dugc tao ra dé
cap nhat cac tén trudng d6. Ham fieldname tra lai mét mang t€ bao c6 chira tén cla cac tr-
uang trong mot cau truc.

>> T = fieldnammes(bills)
T=

'name'’

' cost'

' payment'

C6 hai phuong phap dé truy nhap vao trudng cau tric. Chi sé truc tiép st dung ki
thuat chi muc thich hgp, nhu phuang phéap truy nhap trudng céu trdc, va chi s6 mang thich
hop dé truy nhap vao mét s6 hodc mét mang té bao. Sau day [a mét vi du dua trén cau trac
bills va client da xét G trén:
>> bills.name

ans =
John Doe

ans=

Alice Smith
>> bills(2).cost
ans=
112.3500
>> bills(1)
ans=

name : ' John Doe"'
cost : ' 86.5000"'
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payment: 10.000 20.0000 45.0000
>> baldue = bills(1).cost - sum(bills(1).payment )
baldue=

6.5000
>> bills(2).payment(2)
ans =

12.3500
>> client(2).test.AIC(3)
ans=

7.000
Phuong phap chi muc truc tiép thudng duodc st dung dé truy nhap gia tri trudng. Tuy

nhién, & cac M-file néu tén cac trudng dudc goi ra tir ham fieldnames, thi ham getfield va
setfield c6 thé dudc st dung dé truy nhap dir liéu trong cau trac. Vi du :

>> getfield(bills,{1},'name") % tuong tu nh bills(1).name
ans=
John Doe
>> T = fieldnames(bills);
>> getfriend(bills,{2},T{3},{2})%tong tu nh s(2),payment(2)
ans=
12.3500
Vi du sau tra lai cau trdc c6 chira cling kiéu dit liéu nhu cdu tric nguyén thuy véi mét gia
tri bi thay d6i. Dong Iénh tudng duong ctia client(2).test. AIC(3) = 7.1. la:

>> client = setfield(client,{2 },'test’, 'AIC ' {3},7.1)

client=
1x2 struct array with fields
name
cost
test
>> client(2).test.AIC(3)
ans=
7.1000

Mét trudng cé thé dudc thém vao trong moét mang cau tric chi don gidn bang cach
gan gia tri cho trudng cau tric méi.

>> client(1).addr = {' MyStreet';' MyCity "}

client =
1x2 struct array with fields
name
cost
test
addr

M6t trudng cé thé dudc bd di khdi cau tric ( hodc mét mang cau trdc ) bang lénh
rmfield. S= rmfield ( S, field ) sé bd di trudng field tr cau trac S. S= rmfield ( S, F ), trong
d6 F la moét mang té bao cla tén cac trudng, bo di nhiéu hon mét trudng tir cau trac S tai
mot thdi diém.
>> client = rmfield( client,' addr ")
client =
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1x2 struct array with fields
name
cost
test
19.9 Su nghich d3o va ham kiém tra

Su nghich dao gilta cadc mang t& bao va cac céu trGc bang cach dung ham
structZcellva cell2struct . Tén trudng phai dudc cung cép day du cho cellZstructva bi mét di
khi chuyén thanh mét mang t& bao tir mdt cau tric. Su chuyén déi tir mang s6 va mang xau
ki tu thanh mang té bao bang cach si dung ham numZ2cellva cellstr. Ngudc lai chuyén doi
t&r mot mang té€ bao thanh mang ki tu bang ham char.

M&c dU ham class tra vé kiéu kiéu dir liéu ctia déi tuong, class van khong thuan tién sk
dung dé kiém tra ki€u dii liéu. Ham Jisa(x, O class O ) tra lai frue néu x 1a mot déi tuong kiéu
O classd. Vi du, isa ( client, O struct 00 ) sé& tra lai true. D& thuan tién, mot s& ham kiém tra
s& khac c6 sin trong thu vién chuong trinh nhu: isstruct iscell, ischar, isnumeric, va
Islogical.

o0o

Chuong 20
Biéu tudng clia hdp cdng cu toan hoc

Cac chuong trudc, ban da biét dugc MATLAB manh ra sao trén phuong dién Iap trinh,
tinh toan. M&c du kha nang tinh toan clia n rat manh, tuy nhién né van con ¢6 nhimg han
ché&. Nhu moét may tinh, MATLAB co s& s dung cac con s6. N6 nhan céac sé (123/4) hodc
cac bién (x =[ 12 3]).

Hop cong cu toan hoc la mét tap hop cac céng cu ( ham ) dé MATLAB s dung
nham gidi cac bai toan. Cé cac cong cu dé t& hop, don gian hod, tich phan, vi phan va giai
cac phép toan dai s6 va phép toan vi phan. Cac céng cu khac s dung trong dai s6 hoc
tuyén tinh d& chuyén déi chinh xac dang nghich dao, dinh thiic va cac khuén mau tiéu
chuén.

Céc cong cu trong Symbolic Math Tollbox dudc tao nén tir chuang trinh phan mém
manh c6 tén la Maple® phat trién khdi dau tir trdng dai hoc Waterloo 6 Ontario, Canada va
bay gid 1& phan mém cla hang Waterloo Maple Software. Khi ban yéu cau MATLAB thuc
hién mot phép toan, né sé sir dung cac ham clia Symbolic Math Tollbox dé lam viéc nay
va tra lai két qua & clia s6 1énh.

20.1 Biéu thtc va cac déi tugng dic trung

MATLAB co sd s dung mét s6 cac kiéu déi tuong khac nhau dé luu trir gia tri. Bién
s6 hoc duing dé& luu trir gia tri s6 hoc, vi du nhu x=2, mang ki tu d& luu trir chudi van ban, vi
nhu : t = O A text string 0. HOp cOng cu toan hoc d4c trung dung nhimng déi tugng toan hoc
thay thé cac bién va cac toan t&, vi du: x = sym ( Ox 0). Cac déi tugng toan hoc dugc st
dung bdi MATLAB trong nhiéu trudng hop tuong tu nhu cac bién s6 hoc va chudi dudc sl
dung. Biéu thiic toan hoc la nhing biéu thiic c6 chira ddi tuong toan hoc thay thé cho cac
s6, ham, toan t.va cac bién. Cac bién khong yéu cau phai dinh nghia trudc. Thuat toan la
coéng cu thuc hanh dé gidi quyét nhiing bai toan trén co sd biét dudc nhiing quy luat va su
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nhan dang céac biéu tudng duodc da ra, chinh xac nhu cai cach ban giai bang dai s6 hoc va
su tinh toan.. Cac ma tran toan hoc la nhimg mang ma phan ti cla né la cac déi tuong
toan hoc hoac cac biéu thic.

20.2 Tao va st dung cac déi tugng dic trung

Péi tuong dac trung dudc xay dung tir nhiing chudi ki tu hodc cac bién s6 hoc s dung
ham sym. Vidu x = sym (O x O ) tao ra mét bién dac trung x, y = sym (O y O ) tao ra mét
bién dac trung y, y = sym (0 1/3 O ) tao ra moét bién dac trung y mang gia tri 1/3. Gia s
bién dac trung dudc dinh nghia, né c6 thé dudc st dung trong céac biéu thiic toan hoc tuong
tu nhu cac bién s6 hoc dudc st dung trong MATLAB . Néu nhu cac bién x, y dudc tao ra tr-
uéc do thi lénh z= (x+y) / ( x-2 ) s& tao mot bién méi z bdi vi biéu thiic ma né thay thé cé
mang mot hay nhiéu bién dac trung x hoac y.

Mét d6i tuong s6 hoc cé thé chuyén thanh déi tuong dic trung. Dusi day la mét vi du:

>> m = magic(3) % tao mot ma tran sé
m -

8 1 6

3 5 7

4 9 2
>> M = sym(m) % tao mét ma tréan dac trung tu m
M=

[8, 1, 6]

[3, 5 7]

[4, 9, 2]
>> det(M) % xac dinh dinh thic cla ma tran dac trung M
ans =

-360

Vi du nay xay dung mét ma tran vuéng 3x3, chuyén ddi thanh ma tran dic trung, va
tim dinh thiic cla ma tran.

Ham sym cho phép ban Ilua chon dinh dang cho su hién thi dac trung clia gia tri 8. Cu
phap la: S = sym (A, fmt) trong d6 A la gia tri s6 hoic ma tran con fmt 1a mét dac tinh dinh
dang tuy chon, c6 thé 1a Of 0, Or 0, D e O, hodc O d 0. Gia tri mac dinh 1a O r O . Néu
chon O f I tuong (ing hé chir s6 luc phan, O rlJ tuong Gng chir s6 hitu ti, 0 e O tuong tu nhu
O r O nhung & dang chinh tdc ham mi, con O d O tuong Gng chir s6 hé thap phan.

Du6i day la mét s& vi du vé su hién thi ctia mét s6 dinh dang tuy chon:

Lénh Dang hién thi 1/3 Lép

format short 0.3333 double
format long 0.333333333333333 double
format short e 3.3333¢™" double
format long e 3.333333333333333e™" double
format short g 0.33333 double
format long g 0.333333333333333 double
format hex 3fd5555555555555 double
format bank 0.33 double
format rat 1/3 double

format + + double



Updatesofts.com Ebook Team >3

sym ((1/3, 0f0) [11.555555555555 [1*2/(-2) sym
sym ( 1/3, Ur ) 1/3 sym
sym ( 1/3, Leld) 1/3-eps/12 sym
sym (1/3,0d OJ) .333333333333333333314829616256 sym

Su khac nhau gilta cac dinh dang dac trung co thé gay ra mot s6 hén don. Vi du:
>> sym(1/3)- sym(1/3,'e") % 16i d&u &m sd hiu ti

ans =
1/12%eps
>> double(ans) % dinh dang thap phén
ans =
1.8504¢™"

20.3 Su biéu dién biéu thitc dic trung clia MATLAB

MATLAB c6 céac biéu thiic d4c trung giéng nhu |a biéu thiic c6 chita ddi tuong d3c tr-
ung khac nhau gilia ching vé bién s6, biéu thiic, phép toan néu khéng ching gan giéng
nhu biéu thi'c MATLAB co ban. Sau day |a mét vai vi du cla biéu thiic d4c trung.

Biéu thiic tuong trung Su trinh bay trong MATLA
x=sym(LI x [J) y= M=syms([Jall,[1bl],0cld,L1d0);
x=sym(Cx[J) cos(x?)-sin(2x) f=syms xab

x=sym([IxLJ) f=int(x"3/sqrt(1-x),a,b)

Céac ham dic trng cia MATLAB cho phép ban thao tac nhiing biéu thiic nay theo nhiéu
cach khac nhau. Vi du:

>> x = sym('x’) % tao mot bién dac trung x
>> diff(cos(x)) % do6i cla cos(x ) véi bién so la x
ans =

-sin(x)

>> sym('a','b",'c','d"' )% tao bién s6 d&c trung a, b, c va d

>>M=[a, b, c,d] % tao mét ma trén dac trung
M=

[a, b]

[c, d]
>> det(M) % tim dinh thdc clia ma tran dac trung M
ans =

a*b - b*c

Trong vi du d4u tién, x dudc dinh nghia nhu mét bién dic trung true khi nd dudc st
dung trong biéu thic, tuong tu nhu vay bién s6 phai dudc gan mét gia tri trudc khi ching du-
dc s dung. Diéu nay cho phép MATLAB xem xét cos(x) nhu mét biéu thuc dic trung, va do
vay difcos(x)) 1a mot phép toan dac trung hon la moét phép toan sé hoc. Trong vi du sé 2,
ham syms thudng dudc dinh nghia 1a mot s6 bién s6 dac trung. syms(Call, Ob ) tuong d-
uong véi a = sym('a’); b=sym('b'); . MATLAB biét rang M=[a, b; ¢, d ] 1a mét ma tran dic
trung bdi vi né chta dung mét bién s6 dac trung, va do dé def(M) 1a mot phép toan dac
trung.

Trong MATLAB, cau lénh func arg tuong duong v6i func(arg), trong d6 func la méot
ham, con arg 1a moét chubi déi s6 ki tu. MATLAB phan biét syms a b ¢ dva syms(Jal],
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Ob0d, Oc, OdO ) la tuong duong nhung nhu cac ban biét cong thiic dau tién dé thuc hién
hon.

Chung ta xem xét ki hon vi du th{ hai d néu & trén:

>a=1;b=2;c=3;d=4 % dinh nghia bién s6 a dén d
>> M = [a,b;c,d] % M Ia mot ma tran sé
M=

1 2

3 4
>> size(M) %M la mét ma tran bac hai
ans =

2 2
>> class(M) % C6 nhing loai déi tugng nao la M?
ans =

double
>>M="a, b;c,d] % M la mét chubi dic trung
M=

[a,b:c,d]
>> size(M) % M la mét vector hang ctia 9 ki tu
ans =

1 9
>> class( M)
ans =

char
>> M = sym('[a,b;c,d ]') % mot déi tugng dac trung nhung

% khong phai la mét ma tran
M=
[a,b;c,d]
>> size(M) % M 1a mét vector 3 phan t& (2 dau phay )
ans =
1 3

>> class(M)
ans =

sym
>>symsa b ¢ d % dinh nghta bién s6 dac trung a dén d
>> M = [a,b;c,d] % M la mét ma tran dac trung
M=

[a, b]

[c, d]
>> size(M)
ans =

2 2
>> class(M)
ans =

sym
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>>a=1,b=2;symsc d % dinh nghia mét bién co dinh tir a

>> M = [a,b;c,d] % M la mét ma tran dac trung tir a dén d
M=
[1,2]
[c, d]
>> size(M)
ans=
sym

Trong vi du nay, M ducc dinh nghia theo 5 cach:

« Kiéu thi nhat: n6 gan giéng v6i ma tran bac hai.

« Kiéu th( hai 1a mét chudi ki tu.

« Kiéu th(r ba Ia mét déi tuong dac trung hop 1€, nhung n6 khéng thé st dung trong moi
trudng hop.

« Kiéu thir tu la mét ma tran bac hai.

« Kiéu cudi cling cho thay bién sé 1a bién d&c trung cé két hop trong biéu thuc dic trung
dé tao thanh ma tran dic trung.

Biéu thiic dac trung khong co6 bién dudc goi [a ham d&c trung. Khi ham d3c trung hién
thi, chiing d6i khi khé ma phan biét ddc véi s6 nguyén. Vi du:

>> f=gym(3) %tao mot hang dac trung
f=
3
>> class(f) % kiéu clia déi tuong f 1a gi
ans=
sym
>> g = sym(pi)
g= _
pi
>> class(g)
ans=
sym
>> h = sym(sin(pi/4))
h=
sqrt(1/2)
>> class(h)
ans=
sym

20.4 Bién dic trung

Khi lam viéc v6i biéu thiic d&c trung c6 nhiéu hon mét bién dac trung, chinh xac hon
mot bién 1a bién doc 1ap. Néu MATLAB khdng chi ra dau 1a bién doc lap thi n6 sé nhan bién
nao gan x nhét theo thi tu chir cai.

Bién ddc lap déi khi con dugdc goi 1a bién tu do. Ban c6 thé yéu cdu MATLAB chi ra
bién nao trong biéu thiic dac trung. D& biét dudc ta sit dung ham findsym:

>>symsastuomega ij % dinh nghia cac bién dic trung
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>> findsym(a*t+s/(u+3),1) % u la gan x nhat
ans =
u

>> findsym(sin(a+omega),1) % omega gan x nhat
ans =

omega
>> findsym(3*i + 4%)) % i va j tuong tu nhu sqrt(-1)
ans =

Néu findsym khong tim thdy bién d3c trung, n6 sé tra lai chubi réng.

20.5 Phép toan trén biéu thitc dic trung

Gia s ban da tao tao dudc biéu thic dac trung, ban rat c6 thé mudn thay déi né
bang bat ci cach ndo. Ban muén 18y ra mét phan clia biéu thiic, két hop hai biéu thiic hoic
tim mét gia tri s6 clla mét biéu thiic dic trung. C6 rat nhiéu cdng cu cho phép ban lam diéu
nay.

T4t c& cac ham dic trung, ( v6i vai diém dac biét sé néi & phan sau) dua trén cac
biéu thiic d&c trung va cac mang dac trung. K&t qua giéng nhu mét s6 nhung né l1a mét biéu
thérc dac trung. Nhu ching ta da néi & trén, ban c6 thé tim ra dau 1a kiu s& nguyén, mét
chudi d&c trung hodc mét déi tuong dic trung bang cach st dung ham class tir MATLAB co
sé.

20.6 Tach cac tl s6 va mau s6

Néu biéu thiic clia ban 1a mét da thic hitu ti hodc c6 thé md rong téi mot da thic hitu
ti tuong duong ( bao gébm toan bd cac phan ti cla tir s6 c6 chung mau sé), ban c6 thé tach
tlr 6 va mau s6 bang cach s dung ham numden. Vi du:

m=x*f=ax’(b-x) g=3x?/2+2x/3-3/5.
h=02 +3)/(2x-1) + 3x/(x-1)
numden t6 hap ho#c hitu ti hoa biéu thitc néu can thiét, va tra lai két qua ti s6 va mau sé.
Cau Iénh MATLAB dudc thuc hién nhu sau:

>>symx a b % tao mét so bién dac trung
>>m = x"2 % tao mot biéu thiic don gian
m =
xA2
>> [n,d] = numden(m) % tach tlr s6 va mau sé.
n =
x"2
d=
1
>>f=a*x"2/(b-x) % tao mot bidu thiic lién quan
f=
a*x"2/(b-x)
>>[n d] = numden(f) % tach tlr s6 va mau sé.
m =
-a*x"2

d=
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-b + x
Hai biéu thiic d4u tién cho ta két qué nhu mong muén

>> g = 3/25x"2 + 2*x - 3/4 % tao mot bidu thic khac.

g =

3/2*x"2 + 2*x - 3/4
>> [n,d] = numden(g) % hiiu ti hoa va tach cac phan
n =

6"x"2 + 8*x - 3
d=

4
>>h = (x2 + 3)/(2*x - 1) + 3*x/(x - 1) % téng cla da thic hitu i
h=

xA3 + 5*x"2 - 3
d= (2*% - 1)*(x - 1)
>>h2 =n/d % tao lai biéu thic cho h
h2 =

(XA2 + 3)/(2* - 1) + 3*x/(x - 1)
Hai biéu thiic g va h dudc hiiu ti hoa hoac trd vé biéu thic don gian véi mot t& s& va mau
s6, truc khi cac phan tir dudc tach co6 thé chia tlr s cho mau s6 tao lai biéu thic nguyén
géc.

20.7 Phép toan dai s6 tiéu chudn

Mot s6 phép toan tiéu chudn cé thé biéu dién trén biéu thic d3c trung s dung cac
toan tir quen thudc. Vi du cho hai ham:

f=2x*+3x-5 g=x*-x+7
>> sym('x') % dinh nghia mét bién s6 dac trung
>>f = (2*x"2 + 3*x - 5) % dinh nghia biéu thiic d4c trung fva g

f=
(2*x"2 + 3"x-5)
>>xN2-x+7
g =
X2 -x+7
>>f +
ans =
3*XN2 + 2*x + 2
>>f-g % tim biéu thic cla f-g
ans =
xN2 + 4*x - 12
>>f*g % tim mét biéu thic cha f*g
ans =
(2*xA2 + 3*% -5 ) *(XA2 -x + 7)
>> f/g % tim mot biéu thic clia f/g
ans =
(2*%M2 + 3*X - 5 )/(x"2 - x + 7)
>> f A(3*X) % tim nét biéu thitc cho
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ans =
(2*x72 + 3*X - 5)*3*x

Thuc su 1a mdt phép toan trén bat c biéu thiic nao chira it nhat mot bién s6 dac tru-
ng sé cho két qua clia mot biéu thiic dc trung, ban hay t6 hop cac biéu thic c6 dinh dé tao
nhiing biéu thiic méi. Vi du:

>>a=1;b=23/2 ; x=sym('x'); % tao mot s6 va nhiing bién s6 déc trung
>> f = sin(a - x) % tao mot sé biéu thiic
ans=
-sin(x-1)
>> g = sin(b*x"2)
ans=
sin(3/2*x"2)
>> b*f/(g - 5)+ X % két hap ching
ans =

-3/2*sin(x - 1)/(sin(3/2*x"2)- 5 )+ x )
Tat ca cac phép toan nay déu thuc hién tét véi cac déi s6 1a mang.

20.8 Cac phép toan nang cao

MATLAB c6 thé biéu dién nhiéu phép toan nang cao hon biéu thiic dac trung. Ham
compose két hop f(x ) va g ( x) thanh f ( g(x)). Ham finverse tim ham nghich dao clia mot
biéu thiic va ham symsum tim t6ng dac trung clia mét biéu thic. Vidu :

f=1/(1+x*) g=sin(x) h=x/(1+u?) k =cos ( x+V)
>>syms X U Vv % dinh nghia 3 bién d3ac trung
>>f = 1/(1+x"2) % tao 4 biéu thiic
>> g = sin(x)

>> h=x/(1 + uh2)
>> K = cos(x + V)
>> compose(f,g) % tim biéu thiic ctia f( g ( x))
ans =

sym(1/(1 + xA2))

compose c6 thé dudc st dung 6 cac ham ma cé cac bién doc 1ap khac nhau.

>> compose(h,k) % cho h( x), k ( x), tim h( k(x) )
ans=

cos(x + v)/(1 + ur2)
>> compose(h,k,u,v) % cho h(u), k(v), tim h( k(v))
ans =

x/(1 + cos(2*v)"2)

Ham nghich ddo ctia mét biéu thiic, goi la f(x), 1a biéu thiic g (x) ma thoa man diéu
kién
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g( f (x)) = x. Vi du ham nghich dao cda e* la In(x), do vay In(e*) =x. Ham nghich dao cla
sin(x) la arcsin(x), va ham nghich ddo cla 1/tan(x) 1a arctan(1/x). Ham finverse tr§ thanh
ham nghich dao clia mét biéu thiic. Chu y finverse tra lai duy nhat mot két qua tham chi néu
k&t qua dé khong la duy nhét.

>>symsxa bcdz % dinh nghia mét s6 bién dac trung
>> finverse(1/x) % nghich dao clia 1/x la x
ans =

1/x
>> finverse(x"2) % tim mot trong cac giai phap dé g(x?) =x
ans =

x71/2)
>> finverse(a*x + b) % tim giai phap dé g(f(x)) = x
ans =

-(b - x)/a
>> finverse(a*b + c*d - a*z,a) %tim giai phap dé g(f(a))=a
ans=

-(c*d - a)l(b - 2)

Ham symsum tim téng d&c trung cla mét biéu thic. C6 4 ci phap cla ham:
symsum(?) tra lai téng , symsum(f.s) tra lai téng , symsum(fa,b) tra lai téng , con ham
symsum(f. a, b, s)tra lai téng .

Chung ta cling xem xét téng , tra lai x*/3-x%/2+x/6
>>syms X N
>> symsum(x"2)
ans =

1/3*x73 - 1/2*x"2 + 1/6*x

20.9 Ham nghich dao

Muc nay trinh bay cac cong cu dé chuyén déi biéu thiic d4c trung sang gia tri s6 va
nguoc lai. C6 mét s6 rat it cac ham dac trung c6 thé trd thanh gia tri s6.

Ham sym c6 thé chuyén déi moét chudi hoic médt mang s6 thanh su biéu dién dic
trung; ham double thuc hién ngudc lai. duble chuyén d6i mét hang déc trung ( mot biéu thic
d&c trung khong cé bién) thanh gia tri s6 c6 kiéu xac dinh double.

>> phi = sym('(1 + sqrt(5))/2")

phi =

(1 + sqrt(5))/2
>> double(phi) % nghich dao clia gia tri s6
ans =

1.6180
Hai cach trén cho ta cung mét két qua.

Ban da lam viéc véi da thiic trén MATLAB co ban, st dung vector ma cac phan t cta
n6 1a cac hé s6 cla da thic. Ham dic trung sym2poli chuyén d6i mét da thic dic trung
thanh vector clia hé hé s& d6. Ham poli2sym thi 1am ngdc lai, va ban hay khai bao bién dé
s dung trong phép toan cudi cung.

>> x = sym('x")
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>>f=x"3+2*x"2-3"x+5 % fla da thdc dac trung
f=
XA3 + 2"x"2 -3*x + 5
>> n = sym2poli(f) % tach vector cac hé s6
n =
12-3 5
>> poly2sym(n) % tao lai da thiic cia x ( mac dinh)
ans =
XA3 + 2"x"2 -3*x + 5
>> s = sym('s') % dinh nghia s nhu 1a bién dic trung
>> poly2sym(n,s) % tao lai da thiic cla f
ans=

sh3 +2"s"2-3"s + 5

20.10 Su thay thé bién sé

Gia sif ban c6 mét biéu thiic dic trung cla x, va ban muén d8i bién thanh y.
MATLAB cung cap cho ban céng cu dé thay déi trong biéu thiic d&c trung, goi l1a subs. Cu
phap la:
subs( f, old, new ), trong d6 f 1a mét biéu thiic d3c trung, old 1a bién hodc biéu thic dac tr-
ung, va new la bién dac trung, biéu thiic hoic ma tran hodc mét gia tri s6 hodc ma tran. Noi
dung clia new sé thay thé& old trong biéu thiic f. Dugi day la mét s6 vi du:

>>symsa alpha b c s x % dinh nghia mot vai bién dac trung
>> f=a*x"2+b*x+c % tao mét ham f(x)
f=

a*x"2+b*x+c
>> subs(f,x,s) % thay thé& xbang s trong biéu thiic cla f
ans=

a*s"2+b*'s+c
>> subs(f,a,[alpha;s]) % thay thé a bang ma tran dac trng a
ans=

[alpha*x"*2 + b*x + C]
[s*x*2 + b*x + C]

>>g=3"x"2 + 5*x - 4 % tao mét ham khac
g:
3*x"2 + 5*x - 4
>> h = subs(g,x,2) % new la mét gia tri s6
h=
18 )
>> class(h) % biéu dién két qua d6 1a moét ndi dung dic trung
ans =
sym

Vi du tru6c biéu dién cach subs tao hé s6, va sau d6 lam don gian hoa biéu thic. Tu
d6 két quéa clia hé s6 1a mét ndi dung dic trung, MATLAB c6 thé rat gon né thanh mét gia tri
don. Cha y rang subs la mot ham dac trung, né trd thanh mét biéu thiic dac trung, mot ndi
dung dac trung tham chi n6 1a mét s6. D& nhan mot s6 ching ta can st dung ham double
dé chuyén ddi chubi .
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>> double(h) % chuyé&n ddi mét biéu thiic dic trung thanh mét sé
ans=
18
>> class(ans) % biéu dién két qua do 1a mot gia tri s&
ans=
double

20.11 Phép 18y vi phan

} Phép &y vi phan cla mét biéu thitc dac trung st dung ham diff theo mét trong 4
mau sau:

>syms abcd x s % dinh nghia mot vai bién dac trung
>>f=a*x"3 +x"2-b*x-c % dinh nghia mét biéu thiic d4c trung
f=
a*x"3 + x"2-b*x-c
>> diff(f) % lay vi phan cla f véi x la bién mac dinh
ans =
3*a*x"2 + 2*x - b
>> diff(f,a) % lay vi phan clia f véi a thay cho x
ans =
x"3
>> diff(f,2) % |8y vi phan f hai lan véi  ?
ans=
6*a*x + 2
>> diff(f,a,2) % vi phan 2 lan véi ?
ans=
0

Ham diiff cling c6 thé thao tac trén mang. Néu f 1a mét vector ddc trung hodc ma tran,
difff P8y vi phan méi phan t& trong mang:

>> f = [a*X,b*x"2;c*x"3,d*s] % tao mét mang dac trung
f=

[ a*x b* xA2 ]

[c*x*3  d*s ]

Chu y rang ham diiffciing s dung trong MATLAB cd ban dé tinh phép vi phan sé hoc
clia mot vector s6 va ma tran.

20.12 Pheép tich phén

Ham tich phan int(f ) trong d6 f |a biéu thiic tugng trung, sé tim ra mét biéu thic tuong
trung F khac sao cho difffF)=f Nh ban thdy trong phan nghién cu phép tinh, phép tich phan
phiic tap han phép vi phan.Tich phan hodc dao ham khong ton tai dudi mét hinh dang khép
kin; hodc n6 c6 thé tén tai nhung phan mém khoéng tim ra né hodc phan mém c6 thé tim ra
né nhung khéng dd bd nhé hoadc thai gian dé chay. Khi MATLAB khéng tim thay phép tinh
dao ham né da ra canh bao va su thay thé tuong trung phép tich phan dé khong thé si
dung vGi ham pretty.
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>> x = sym('x");
>> p = int(log(x)/exp(x*2)) % lay tich phan
Warning:Explicit integral could not be found.
In C:\MATLAB\toolbox\symbolic\@sym\int.m at line 58
p =int(....
>> pretty(p)
ans =
output from pretty

Ham tich phan, cling nhu ham vi phan déu c6 nhiéu han mét cu phap. int(f) sé tim
mot phép tinh tich phan theo cac bién doc lap mac dinh, con /nt(f, s ) tim phép |dy tich phan
theo bién d&c trung s. Khuén mau int( £ a, b )va int (£ s, a, b ), trong dé a, b la cac bién s6,
tim ra biéu thic dac trung cho phép 4y tich phan theo can tir a dén b. Tuong tu cho ham
int(f, m, n )va
int(f,s,mn)

>>symsXx s m n % dinh nghia mét sé bién

>> f = sin(s + 2*x) % tao mét ham tuong trung
f=

sin(s+2*x)
>> int(f) % phép lay tich phan theo bién x
ans=

-1/2*cos(s+2*x)
>> int(f,s) % phép lay tich phan theo déi s6 s
ans=

-CoSs(s + 2*X)
>> int(f,pi/2,pi) % lay tich phan theo bién x vGi can tir pi/2 dén pi
ans=

-cos(s)
>> int(f,s,pi/2,pi) % |8y tich phan theo s, can tir pi/2 dén pi
ans=

2*cos(x)"2 - 1 - 2*sin(x)*cos(x)
>> g = simple(int(f,m,n)) % lay tich phan theo x, can t& m dén n
g =

-1/2*cos(s + 2*n) + 1/2*cos(s + 2*m)

Trong vi du nay, ham simple doc s dung dé don gian hoa két qua cla phép |4y tich phan.
Chung ta sé& nghién ciu thém vé ham simple sau nay. B
Cing nhu ham dliff ham I8y tich phan int trén moi phan t& clia mang dac trung:

>symsa b ¢ d x s % dinh nghia mét s bién dac trung
>> f = [a*x,b*x*2;c*x"3,d*s] % xay dung mot mang dac trung

f=

[a*x, b*x"2 ]

[c*x"3,  d*s]
>> int(f) % |8y tich phan mang cac phan t theo doi s6 x
ans =

[1/2*a*x"2, 1/3*b*x"3]
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[1/4*c*x"4, d*s*x]
Vi du : Giai phap dac trung clia mot phuong phap tinh toan c6 dién

Fox Mulder, dang giam sat trén mot mai nha cla moét toa cao 6¢c & Roswell, New
Mexico, trong khi dang &an bua trua thi anh ta chgt phat hién ra moét vat cé hinh dang ki la
trén khong 6 do cao 50 m. Anh ta I8y mét qué ca chua chin dd ra khdi chiéc tai deo sau lu-
ng, ti vao canh clia mai nha réi ném manh qua ca chua vao khéng trung. Qua ca chua dudc
bay lén vGi van téc ban dau l1a v, = 20 m/s. Mai cao 30 m so véi méat dat, thdi gian bay cla
né l1a t gidy. HOi khi nao n6 dat dén dd cao cuc dai, d& cao ma qua ca chua dat tGi so véi
mat dat? Khi nao thi qua ca chua cham téi mat dat? Gia s rang khéng c6 luc can cla
khong khi va gia téc phu thudc vao stc hat 1a khéng déi 1a a =-9.7536 m/s?.

Chung ta chon mat dat & d6 cao la 0, y = 0 1&a mat dat va y = 30 1a dinh cla toa nha. Van
toc thc thoi sé 1a v = dy/dt, va gia téc sé la a = d?y/dt? . Do d6 néu lay tich phan moét 1an gia
toc, ta sé dudc van toc tic thai, con tich phan van téc ta sé dugc do cao y.

>>t =sym('t"); % dinh nghia bién d&c trung thdi gian
>> digits(5); % d6 chinh xac 5 chirsé
>>a = sym('-9.7536'") % gia téc do bang m/s?
a -
-9.7536
>> v = int(a,t) %van téc xem nhu ham thoi gian
V =
-9.7536*t
>>v=v+20 % & thoi diém t=0 van téc 1a 20m/s
V -
-9.7536*t + 20
>>y = int(v,t) %tim d6 cao y & thai diém t bang cach 13y tich phan
y -
-4.8768*t"2+20.*t
>>y=y+30 % d6 cao khit=0 1a 30 m
y -

-4.8768*t"2 + 20.*t + 30

Kiém tra xem ké&t qua c6 dung khéng, néu nhu ching ta thay t=0 vao trong biéu thiic, ta
dugc:

>> yo = subs(y,t,0)
yo =
30.
két qua dung nhu dd cao qua ca chua truée khi né dugc ném.

Bay giG ching ta da c6 van tdc va vi tri 1a ham cla thoi gian t. D6 cao cuc dai khi ma
qua ca chua ngiing lén va bat dau rai xuéng. D& tim diém nay, ta tim gia tri cGa t khi v=0
béng cach dung ham sofve. Ham nay tim diém khong clia biéu thiic d4c trung, hay néi cach
khac, solve(f), trong dé f la ham cua x, tim x khi cho f(x) =0.

>>t top = solve(v) % tim gia tri cGa t khi v(t)=0
t top =
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2.0505

Bdi vi solve 1a mét ham dac trung, né tra lai mét hang dac trung ( thadm chi nd trong
nhu mét s8). Bay gid chiing ta tim dd cao cuc dai,d thoi diém t = 2.0505 s.

>>y max = subs(y, t, t_top) % thay thé t bdi t_top trong y
y_max =
50.505
Chu y rang ham subs c6 ciing gai tri nhu ching ta lam truéc dé khi chang ta kiém tra
biéu thitc y, subs sé thay bién dac trung 2.0505 vao cac gia tri t trong biéu thiic.

Bay gid chung ta tim thdi gian d& qua ca chua cham mét dat.

>>t_gplat = solve(y) % qua ca chua cham mat dat khi y =0
t splat =

[-1.1676]

[ 5.2686 ]

Do két qua la s& am va qua ca chua khong thé cham dat trudc khi né dudc ném di,
va nghiém th( hai méi 1a nghiém c6 nghia. Tt d6 suy ra dé cao clia qua ca chua 4 thdi diém
t gidy dudc cho bdi phuong trinh y = -9.7536t% + 20t + 30, qua ca chua dat t6i do cao cuc dai
50.505m so v6i mat dat va & thdi diém t = 2.0505 s, va né cham mat dat 6 thoi diém t =
5.2686 s

20.13 V& d6 thi biéu thirc dic trung

D& c6 moét y tudng tét hon vé chuyén gi xay ra véi qua ca chua, ching ta vé két qua
cla trd choi nay. Goi vi tri clia qua ca chua (d6 cao) dudc miéu ta bang biéu thic

y = (- 4.8768)*"2 + 20*t + 30

>> ezplot(y) % vé& dd cao qua ca chua
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Nh ban thay, ezplotvé d6 thi ham d&c trung trong dai -2 t 2.

20.14 Binh dang va don gian hoa biéu thitc

Do6i khi MATLAB tra lai mot biéu thiic d&c trung qua kho dé cé thé doc. Mét sé cong cu
c6 san trg gidp lam cho biéu thic dé doc hon. Trudc tién do 1a ham pretty. Lénh nay hién thi
biéu thiic dac trung theo mét khudn mau tuong tu nhu kéu toan hoc. Ching ta hdy xem su
md réng chudi Taylor:

>> x = sym('x");
>> f = taylor(log(x+1)/(x-5))
f=
-1/5*x+3/50*x"2-41/750*x"3+293/7500*x"4-1207/37500*x"5

>> pretty(f)

2 41 3 293 4 1207 5
-1/56x+3/50x - - X + - X - - X
750 7500 37500

Biéu thiic dac trung c6 thé dua ra dudi nhiéu dang tuong tu' nhau. MATLAB s dung
mot sé 1énh dé don gidn hoa hoac thay ddi khudn mau trong biéu thiic dic trung.

>> x = sym(X),

>>f=(x"2-1)*(x-2)*(x - 3) % tao mét ham
f=
(X*2 - 1)*(x - 2)*(x - 3)
>> collect(f) % gom tat ca cac muc nhunhau
ans =

XM - 5*xA3 + 5*x*2 + 5*x - 6
>> horner(ans)
ans =
-6+ (5+ (5+ (-5 + x)"™X)*™x)*x
>> factor(ans) % biéu dién dudi dang mét da thic
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ans =
(x-1)"(x-2)"(x - 3)*(x + 1)
>> expand(f)
ans =
XM - 5*xA3 + 5*x"2 + 5*x - 6

simplify 1a mét cong cu rat manh, muc dich co ban la dé don gidn hoa biéu thic dubi
nhiéu kiéu khac nhau nhu: tich phan va luy thira phan s6; luat s6 mi va ham log; va Bessel,
hinh hoc va ham gamma. Mét vai vi du s& minh hoa diéu nay:

>>syms Xy a
>> simplify(sin(x)*2 + 3*x + cos(x)"2 - 5)

ans =

-4 + 3*x
>> simplify(log(2*x/y))
ans =

log(2) + log(x/y)
>> simplify((-a*2 + 1)/(1 - a))
ans =

a+1

20.15 T6m tit va mot sd dac diém khac

 Biéu thiic déc trung s6 phc trong ci phap MATLAB cé thé dudc trinh bay theo mét hinh
mau ma ta c6 thé dé dang doc bang viéc sl 'dung ham pretty.

« Co6 thé c6 nhiéu kiéu tuong tu nhau cla biéu thic dac trung, mét s6 chang thi dé dang
s dung hon mét sé khac trong nhiing tinh huéng khac nhau. MATLAB da ra mét s6
cobng cu dé thay déi khuén dang trong biéu thiic. D6 1a :

Cong cu Mb ta

collect Gom téat ca cac muc giéng nhau

factor Biéu dién dudi dang moét da thiic

expand M3 roéng tat ca cac muc

simplify Doan gian hoa céac biéu thirc

simple Tim biéu thiic tuong duong cé chubi ki tu' ngén nhat

« Ham dac trung MATLAB c¢6 thé dudc st dung dé chuyén biéu thiic d&c trung thanh
phan thic., cho mét da thirc hiiu ti thi jnt( ) sé 18y tich phan ham nay, va difff f ) sé |8y vi
phan ham nay. Vi du:

>> g =sym('s");
>>Y =(10*s"2 + 40*s + 30 )/(s"2 + 6*s + 8)
Y =

(10*s"2 + 40*s + 30)/(s"2 + 6*s + 8)
>> diff(int(Y))
ans =
10-15/(s + 4) - 5/(s + 2)
>> pretty(ans)

15 5



Updatesofts.com Ebook Team 172

10 - - = e
s+4 s+2

Ky thuat nay ciing that Ia hiu ich khi ta muén téi gian da thic trong d6 c6 bac cao
hon mau sé.

>> x = sym('x");
>>g=(x"3 + 5)/(x"2-1)
g =
(xA3 + 5)/(x"2 - 1)
>> diff(int(g))
ans =
X+ 3/(-1+ x) - 2/(x + 1)
>> pretty(ans)

20.16 Tu lam

Tim gia tri clia e véi d6 chinh xac 18,29,30 va 31 s8. Cha y rang két qua gan véi mot
gia tri s nguyén nhat, nhung khéng hoan toan la mét s6 nguyén.

>> vpa('exp(pi*sqrt(163))',18)

20.17 Giai phuong trinh

Phuong trinh d&c trung c6 thé duoc giai bang cdng cu toan hoc cé sdn trong
MATLAB. Mét s6 d6 da dudc gidi thiéu, mét sé sé dudc chiing minh & phan sau.

20.18 Gidi phuong trinh dai sé don gian

Ham solve gan biéu thic dac trung vé 0 truéc khi giai né:

>>symsabcx

>> solve(a*x"2 + b*x + ¢)

ans =
[1/2/a*(-b + (b2 - 4*a*c)(1/2))]
[1/2/a*(-b - (b2 - 4*a*c)N(1/2))]

Két qua la mot vecto dac trung ma cac phan t clia n6 c6 dang nhu trén . D€ giai
phép toan c6 chlra du bang, giai mét chudi co chira biéu thirc:

>> solve('a*x*2 + b*x - (-c)')

ans =
[1/2/a*(-b + (b"2 - 4*a*c)*(1/2))]
[1/2/a*(-b -
(b2 - 4*a*c)M1/2))]
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Né&u nhu ban muén giai d6i s khac so véi bién s6 mac dinh thi ban cé thé khai bao trong
solve nhu sau:

>> solve(a*™x*2 + b*x + ¢,b)
ans =
-(@*x"2 + c)/x
Phép toan c6 thé giai bang cach gan biéu thiic cho 0. Bay gid ching ta sé giai
cos(x)=sin(x) va tan(x) =sin(2x) theo x, va qui két qua cla chung vé bién f va t:

>> f = solve(cos(x)- sin(x))
f=
1/4*pi

>> t = solve(tan(x)- sin(2*x))
t=

[ O]

[ pi

[ 1/4*pi]

[ -3/4pi]

Két qua duGi dang sé:

>> double(f)

ans =
0.7854

>> double(t)

ans =
0
3.1416
0.7854
-2.3562

20.19 Mét vai phép toan dai s

C6 thé gidi vai phép toan cung mét lic. Cau lénh [a1, a2, ..., an ] = solve(f1, 2, ...,fn)
gidi n phép toan cho cac bi€n mac dinh va tra lai két qua trong a1, a2, ..., an. Tuy nhién bién
mac dinh sé dugc luu trir . Vi du:

>> syms Xy
>>[a1 a2] = solve(x2 + x'y +y - 3, x"2 - 4*x + 3)
al=
[1]
[3]
a2=
[ 1]
[ -(6*log(3)+lambertw(1/729*l0g(3)))/log(3)]
20.20 Phép toan vi phan
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Théng thudng phép toan vi phan rat khoé giai, MATLAB cung cdp cho ban mét s6
céng cu manh dé tim két qua ctia phép toan vi phan.

Ham dsolve sé giai cac phép toan vi phan va cho ta két qua. Ca phap cla dsolve
khac véi phan 16n cac ham khac. Déi s6 clia ham phai la xau ki tu thay vi biéu thic, vi nhu
xau chra mo6t ddu CO=[1. Diéu nay rd rang 1a khac so v6i ham solve, ma déi s6 clia n6 phai la
mot biéu thic d&c trung khéng cé dau O=01.

Phép toan vi phan dudc nhan ra bang ki hiéu chir hoa D va D2, D3, v.v... .Bat ki mét
chir nao theo sau Ds déu phu thudc vao bién. Phép toan ( d?y/dt? ) dudc thay bdi chubi ki tu
OD2y=00. cac bién doc lap cé thé dudc chi ra, hodc néu khéng sé& mac dinh la t. Vidu gidi
phép toan
(dy,dt) - 1+2y*:

>> clear
>> dsolve('Dy=1+y"2')
ans =

tan(t - C1)

trong d6 C1 |a hang sd. Ciing bai toan trén nhung cho gié tri ban dau 1a y(0) =1 thi sé& c6 két
qua sau:

>> dsolve('Dy=1+y"2, y(0)=1")
ans =
tan(t+1/4*pi)

20.21 Mat vai phép toan tich phan

Ham dsolve c6 thé gidi nhiéu phép toan vi phan cing mét lic. Khi giai nhiéu phép
toan vi phan dsolve tra cac bién vao mot cau tric hoidc moét vector nh solve da lam. Cha y
dsolve xap x&p cac bién trudc khi doc 1ap trude khi tra. Vi du:
Giai phép toan sau:

df/dt = 3f + 49 dg/d = -4f + 3g
>> [f,g] = dsolve('Df = 3*f + 4*g, Dg = -4*f + 3*q')
f=

exp(3*t)*cos(4*t)*C1 + exp(3*t)*sin(4*t)*C2
g =

-exp(3*t)*sin(4*t)*C1 + exp(3*t)*cos(4*t)*C2

20.22 Ma tran va dai sé tuyén tinh

Ma tran d&c trung va vector |4 cadc mang ma phan ti cla né 1a cac biéu thiic dac tr-
ung. ching cé thé dugdc tao bdi ham sym:

>>symsabcst
>> A =[a,b,c;b,c,a;c,a,b]

A=
[a, b, ]
[b,c, a]
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[c, a, b]
>> G = [cos(t),sin(t);-sin(t),cos(t)]
G=
[ cos(t), sin(t)]
[ -sin(t), cos(t)]

Kich thudc clia ma tran déc trung c6 thé tim duoc bang ham chudn size va length. Vi du:

>>gsymsabcdef
>> S = [a,b,c;d,e,f]
S=
[a, b, C]
[d,ef]
>> h = size(S)
h=
2 3
>> [m,n] = size(S)
m =
2
n -
3
>> length(S)
ans =
3
Phan tr clla mang dac trung cling dudc truy nhap tuong tu nhu mang s6
>> syms ab cd ef gh
>> G = [ab,cd,ef,gh]
G=
[ ab, cd, ef, gh]
>>G(1,2)
ans =
cd

20.23 Phép toan dai sb tuyén tinh

Phép nghich dao va dinh thiic clia ma tran dudc tinh bsi ham: jnvva det

>> H = sym(hilb(3))
H=
1, 1/2, 1/3]
[1/2, 1/3, 1/4]
[1/3, 1/4, 1/5]
>> det(H)
ans =
1/2160
>> J = inv(H)
J=
[ 9, -36, 30]
[-36, 192, -180]
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[ 30, -180, 180]
>> det(J)
ans =
2160
20.24 Ham budc va xung

Ham step, u(t) va ham impulse, (t) thudng dudc dung trong hé thong. Ham budc Ku(t-
a ) trong dé K la hang sé dudc dinh nghia nhu sau: Ku(t-a) =0 néu t<a va Ku(t-a)= K néu
T>=a. Duéi day la ham budc:

20.25 Bién ddi Laplace

Phép bién ddi laplace bién d&i tir mién t sang mién s. Ham ctia né nhu sau:

L(s) =

>>symsastw
>> f = exp(-a*t)*cos(w*t)
f=

exp(-a*t)*cos(w*t)
>> L = laplace(f,t,s)
L=

(s +a)((s +a)*2 +wh2)

>> pretty(L)

s+a) +w

20.26 Bién ddi Fourier

Ham bién d&i Fourier va Fourier ngudc nhu sau:

F() = f(t)=

MATLAB dung Ow thay cho trong biéu thiic dac trung
>>syms tw
>> f=t*exp(-t"2)
f=

t*exp(-t"2)
>> f=fourier(f,t,w) % bién déi fourier sif dung tham s6 t va w
f=

-1/2%i*pir(1/2)*w*exp(-1/4*w"2)
>> ifourier(f,w,t) % timbién d&i fourier nguoc
ans =

1/2*4M1/2)*t*exp(-t"2)
>> simplify(ans)
ans =

t*exp(-t"2)
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chuong 21
hép céng cu hé théng diéu khién

21.1 Su biéu dién béng db thi

Phan I6n cac céng cu trong HAp cong cu hé théng diéu khién déu dudc luan giai dé
hiu trén ca 2 phuong dién ham truyén va khéng gian trang thai. Thém vao dé hé théng
nhiéu dau vao, nhiéu dau ra (MIMO) dudc sinh ra tur viéc tao ra ma tran B, C, va D c6 doi
hdi s6 chiéu. Su biéu dién ham truyén MIMO dudc hinh thanh do s dung ma tran t& bao luu
trlr trong nhimng da thiic ham truyén tuong (ng. Vi du :

>>num={10, [1 10]; -1, [3 0]}; % mang té bao
>>den={[1 10],[1 6 10];[1 0],[1 3 3]; %mangté
% bao bac hai thay cho hé théng c6 2 dau vao va 2 dau

ra.
Ham truyén
Lién tuc

H(s)= = m<=n MATLAB: :num =[N, N, ..N._., ], den =[D, D,..D,., ]
Rdi rac

Hz) == m<=n MATLAB: num [N, N,.. N,., ], den=[D, D, ... D, ]
(mauz")
H(z) == MATLAB: num=[N, N, . N, den=[D, D, ...D

n+1 ]

Zero-pole-Gain

Lién tuc H(s)== m<n MATLAB: K, Z=1[Z,;Z,; ...Z,], P=[P,; ...... P. ]
Rdi rac H(z)== m<=n MATLAB: K, Z=[Z,; Z2,; ...Z,], P=[P,;
...... P,]

Khéng gian trang thai

Lién tuc

x=Ax+Bu y=Cx+Du MATLAB : A, B,C,D

Rdi rac

x[n+1] = Ax[n] + B u[n] y[n] = C x[n] + Du[n] MATLAB : A, B,C,D

Cé mét su tuong quan tu nhién 1-1 gilta chi s6 mang té bao va chi s6 ma tran ham
truyén.

21.2 B6i tugng LTI
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MATLAB cung c&p mét cach dé tém ludc mang dif liéu tuong quan thanh cac déi t-
uong tuyén tinh, bat bién theo thdi gian, hodc cac déi tugng LTI. Biéu nay giup cho viéc
quan li ching dudc dé dang. Vi du:

>>my_sys= zpk(z, p, k)
Zero/ pole / gain from input 1 to output:
1
S
Zero / pole / gain from input 2 to output:
3(st1)

xay dung mét déi tugng LTI zero-pole-gain cé tén 1a my_sys cé chita hé théng 2 dau vao va
mét dau ra. Cling nhu vay:

>> H = tf( num, den )
Transfer function from input 1 to output...

10
#1: .
s+10
-1
#2: ...
]
Transfer function from input 2 to output ...
s+10
.
s"2+6 s+10
3s+1
H2: s

sM2+3s+3

tao mét ham truyén doi tugng LTI tir méng t& bao num va den nhap vao trugc d6. Ciing nhu
vay hé théng hién tai hién thi 8 mot ché do dé hiéu.
Cudi cling, déi tuong LTI khong gian trang thai dugc hinh thanh nhu sau:

>a=[01;-2-4];b=[01);c=[11];d=0;
% dinh nghia ma tréan khong gian trang thai
>> system2=ss( a, b, ¢, d)

a:
x1 X2
x1 0 1.00000
x  -2.00000 -4.00000
b=
ut
x1 0

X2 1.00000
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x1 x2
y1 1.00000 1.00000

ul
y1 0
Hé thong lién tuc theo thdi gian
Trong trudng hdp nay, hé théng sé& xac dinh cac thanh phan bién gén véi méi phan ti va
xac nhan hé thong 1a lién tuc theo thoi gian.
Dé& xay dung mét hé théng gian doan theo thdi gian, st dung ham zpk, tf, va ham ss,
ban nhat thiét phai khai bao chu ki 18y mau kém theo v6i hé théng dudgc xem nhu & mot doi
s6 dau vao cudi cung.Vi du:

>>dt sys=tf([1 02 ,[1 -1], 0.01)
ham truyén
z+0.

thdi gian 18y mau : 0.01 )
Hé thong rdi rac theo thdi gian nay c6 chu ki lay mau la : 0.01

21.3 Khéi phuc dit liéu

Gia sl d6i tuong LTI da dudc tao dung, thi dif liéu trong d6 c6 thé tach ra béng cach
st dung ham tfdata, zpkdata, va ssdata. Vi du :

>> [nz, dz = tfdata (dt_sys ) % tach ra nhu l1a mang té bao
nz =
[1x2 double ]
dz =
[1x2 double ]
>>[nz, dz] = tfdata (dt_sys, 'v' ) % chich ra nhu la vector

Z =

[-0.2]
p =

[1]
k =

1

>> [z, p, k] =zpkdata ( dt_sys, 'V') % chich ra nhu la vector
Z -

-0.2
p =

1
k =

1

>>[a, b, c,d]=ssdata(dt_sys) % chich ra ma tran khéng gian trang
%thai s6
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1
b=
1
c=
1.2
d=
1

Néu nhu mét d6i tuong LTI da dugc xay dung thi n6 c6 thé dudc tach ra theo bat cir mot
mau nao.

21.4 Su nghich dao déi tuogng LTI

Bén canh viéc tach cac déi tuong LTI thanh nhiéu kiu khac nhau, ching con c6 thé
duoc chuyén déi thanh cac dang khac nhau bang cach st dung cac ham tu tao. Vi du :
>>t=1tf(100,[1 6 100]) % xay dung mot ham truyén.

Ham truyén :

100
s?2+6s+ 100
>> gst = ss(t)

a= x1 x2
x1 -6.00000 -6.25000
X2 16.00000 0
b= ut
x1 2.00000
X2 0
c= x1 X2
y1 0 3.12500
d= ut
y1 0

Hé théng lién tuc theo thdi gian.
>> zpkt = zpkt(t)
Zero / pole / gain:
100

(s"2+ 65+ 100)

21.5 Thuat toan ddi tuong LTI

St dung déi tuang LTI cling cho phép ban thiét 18p thuat toan so dé khéi. Vi du, ham
truyén 13p clia mot hé théng hoi tiép 1a G( s ) . Thi ham truyén I4p gan nhdtcta la : T(s ) =
G(s) (1+ G(s)). Trong MATLAB, diéu nay bat dau:
>>g=tf(100,[1 6 0]) % ham truyén I13p
Ham truyén:
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s"2+6s
>>t=gl/(1+g)
ham truyén:
100 s"2 + 600 s
sM +12s"3 + 136 s*2 + 600 s
>> t = minreal(t) % thiét 1ap ham huy pole-zero
Ham truyén:
100

s"2+6s+ 100

21.6 Phan tich hé théng

Ebook Team !8!

Hop dung cu hé théng diéu khién( The Control System Toolbox ) c6 dé cap dén viéc
phan tich hé théng s& va thiét k& ham. D& hoan thién tai liéu nay, hay xem help truc tuyén.
Dé& hiéu dudgc modt s6 dac diém clia, hay tham chiéu dé&n d6i tuong LTI open-loop va closed-

loop.

>>g=2zpk ([],[0, -5, -10], 100) % hé théng open-loop

Zero/pole/gain :
100
s(s+5) (s+10)
>>t =minreal (g /( 1+g)) Hé thdng closed-loop
Zero / pole/ gain:

(s+11.38) ("2 + 3.62 s ) + 8.789)

Poles cla hé théng nay la:
>>pole(t)
ans =
-11.387
-1.811 + 2.3472 i
-1.811 + 2.3472 i

Do thi Bode clia hé théng dudc cho nhu hinh vé:

>>bode(g)
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Do thi Bode don gian cla hé théng closed-loop la:

>> bode(t)

Bode Diagram

Magnitude (dB)

Phasze (deg)
o
n

DPap (ing xung cta hé théng

>> step(t)

1

10° 10 100

Frequency (radfzec)

Hinh 21.2
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Step Response
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Hinh 21.3

Ngoai cac phuong phap néu trén, hdp céng cu hé théng diéu khién con da ra thém cho
ban 1&nh trg gilp Itiview. Ham nay cho phép ban lua chon cac déi tuong LTI tir clra s6 1énh
va quan sat cac dap ng khac nhau trén man hinh.

21.7 Danh sach cac ham clia hép cong cu hé théng diéu khién

Sy hinh thanh cac kiéu LTI

ss Xay dung kiéu khéng gian trang thai

zpk Xay dung kiéu zero-pole-gain

tf Xay dung kiéu ham truyén

dss Chi r& kiéu hoa phap khéng gian trang
thai

filt chi rd bo loc s6

set Thiét 1ap ho3c stra d6i dic tih clia LTI

Itiprops Trg gilp tri tiét cho dac tinh TTI

Phan tach dir liéu

ssdata

Tach ma tran khéng gian trang
thai

zpkdata Tach dir liéu zero-pole-gain
tfdata Téch tr s6 va mau s6

dssdata Chi ra verion cla ssdata

get Truy nhap dac tinh gia tri cla

LTI
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Pac tinh cla cac loai
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class

kiéu model (O ss O, O zpk 0, or O tf O)

size S6 chiéu clia dau vao/ dau ra

isempty True cho kiéu LTI réng

isct True cho kiéu lién tuc theo thdi gian

isdt True cho loai gian doan theo thdi gian

isproper True cho kiéu LTI cai tién

iSsiso True cho hé théng mét dau vao/ mét dau ra

isa Kiém tra Loai LTI doc da ra

Su nghich dao

ss Chuyén d&i thanh khéng gian trang thai

zpk Chuyén ddi thanh zero-pole-gain

tf Chuyén d6i thanh ham truyén

c2d Chuyén déi tr lién tuc sang gian doan

da2d L&y mau lai hé théng rdi rac hodc thém dd tré dau

vao

Cac phép toan

+va - Coéng va trir hé théng LTI ( mac song song
)

* Nhan hé théng LTI (méc ndi tiép )

\ Chia trai: sys1\sys2 nghia la: inv
(sys1)*sys2

/ Chia  phai: sysl/sys2 c¢c6 nghia
sys1*inv(sys2 )

[] Hoan vi ngoc

0 Hoan vi dau vao/dau ra

[...] Su két ndi hé théng LTI ngang/ doc

inv Nghich dao hé théng LTI

Pong hoc

pole, eig Hé théng poles

tzero Su truyén hé théng cac sé 0

pzma Biéu d6 Pole-Zero

dcgai Dinh héng DC ( tan s6 thap)

norm Chi tiéu hé théng LTI

covar Covar of response |én nhiéu trng

damp Tan s6 tu nhién va su suy giam cuc hé

théng

esort Xap x&p cuc tinh lién tuc bdi phan thuc

dsort Xap x&p cuc tinh rdi rac bdi bién d6

pade Xap xi pade clia thdi gian tré

Dap (ng thdi gian

step

| Bap (ing béc
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impulse Dap Gng xung

inittial Pap Gng hé thong khong gian trang thai vai
trang thai khdi tao

Isim DPap (ing dau vao tuy y

Ltiview Dap (ng phan tich GUI

gensig Phat sinh tin hiéu dau vao cho Isim

stepfun Phét sinh dau vao don vi -béc

Pap (ng tan s6

bode D06 thi Bode cla dap (ing tan s6

sigma Do thi gié tri tAn sé duy nhét

nyquist Do thi Nyquist

nichols Bi€u d6 Nichols

Itiview Dap Ung phan tich GUI

evalfr Pap (ing tan sé tai mot tan s6 nhét
dinh

margin Gi6i han pha va tang ich

Lién két hé théng

append Nhém hé théng LTI bdi viéc thém cac dau ra va dau vao

parallel K&t ndi song song ( tong tu overload + )

series K&t ndi ndi tiép ( tong tu overload * )

feeback K&t néi hoi tiép hai hé théng

star Tich s6 star( kiéu lién két LFT )

connect Chuyén hoa tir kiéu khéng gian trang thai sang d&c tinh biéu do
khoi

Dung cu thiét ké c8 dién

rlocus

Quy tich nghiém

acker Su thay thé cuc SISO

place Su thay thé cac MIMO

estime Khuén dang b6 danh gia

Cdng cu thiét ké LQG

lgr, digr Bo diéu chinh héi tiép va phong trinh bac hai tuyén
tinh

Iqry B6 diéu chinh LQ véi dau ra phu

Igrd B6 bién d6i LQ rdi rac sang lién tuc

kalman B danh gia Kalman

lggrreg B6 bién ddi LQG doc da ra tir dd tang ich LQ va bd

danh gia Kalman
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Giai quyét phép toan ma tran

lyap Giai phong trinh Lyapunop lién tuc

dlyap Giai ph ong trinh Lyapunop rdi rac

care Giai phong trinh dai s6 Riccati lién tuc

dare Giai phong trinh dai s6 Riccati rdi rac

Su biéu dién

crtidemo Gi6i thiéu dén hdp cdng cu hé théng diéu khién

jetdemo Thiét ké& kinh dién bd chéng suy gidm am cla
phang tién van chuyén truc thing

diskdemo Thiét k& b6 diéu khién s6 6 dia cling

milldemo Diéu khién LQG SISO va MIMO cua hé théng
can thép tron

kalmdemo Thiét ké bo loc Kalman va md phdng

000
Chuong 22

Hop dung cu x i tin hiéu

22.1 Phan tich tin hiéu

Hoép cong cu x{ li tin hiéu cung cdp cong cu cho kiém tra va phan tich tin hiéu; kiém tra
va phan tich tan sé clia nd hoac pb(‘i va xay dung bé loc.
chung ta xay dung mét tin hiéu nhiéu sau dé phan tich né.

>> t = linspace(0,10,512); % truc thai gian
>> x = 3*sin(5*t)- 6*cos(9*t)+ 5*randn(size(t));

% tin hiéu v6i nhiéu Gaussian
>> plot(t,x) % do thi tin hiéu
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-20
a

Hinh 22.1
>> x = fft(x);
>> X = fft(x);
>> Ts = 1(2)- t(1);
>> Ts = t(2)- t(1)
Ts =
0.0196

>> Ws = 2*pi/Ts;
>>\Wn = Ws/2

Wn =
160.5354
>> W = linspace(0,Wn,length(t)/2);

>> Xp = abs(X(1:length(t)/2));
>> plot(w,Xp)

do thi dugc vé & hinh 22.2
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Hinh 22.2
>> i = find(w<=20);
>> plot(w(i),Xp(i))
>> grid
>> xlabel('tan so, rad/s')
>> titile('Pho bien do cua tin hieu nhieu')

Pho bien do cua tin hieu nhieu
1400

T H T

1200

1000

800

600

400

200

0 i i
0 5 10 15 20

tan so, rad/s

Hinh 22.3



Updatesofts.com Ebook Team %

chuong 23
tro giup

23.1 Cira s8 Iénh trg gitp

MATLAB trg giup mét s 1énh gilp ban truy nhap théng tin nhanh chéng vé cac
lénh clia MATLAB hodc cac ham bén trong clia s& 1énh, bao gém help, lookfor,whatsnew,
va info.

23.1.1 Lénh help

Lénh help clia MATLAB |a cach don gidn nhat dé nhan trg giip néu ban biét duoc
topic clia cai can trg gitp. Nhap vao Iénh help topic, man hinh sé hién thi ndi dung cua topic
d6 néu nhu nd ton tai. Vi nhu:

>> help sqrt
SQRT Square root.
SQRT(x) is the square root of the elements of x. complex results are produced
if X is not positive
See also SQRT

Ban sé& nhan dudc trg gitp cla MATLAB vé ham can bac hai. Mat khac, néu nhu
ban nhap vao dong Iénh sau:

>> help cows
cows not found

thi MATLAB sé khong biét gi vé cows. B4i vi ham nay khéng c¢6 trong thu vién mau.

Chu y: trong vi du trén, SQRT dudc viét chir hoa. Tuy nhién khi s& dung sqrt khéng bao gid
la chir in, do MATLAB la mot ngdon nglt chat ché nén SQRT sé khéng dudc biét dén va
qua trinh sé sinh ra I6i.

>> SQRT (2)
2?? SQRT (
I

Missing operator, coma, or semicolon.

D& tom tat, tén ham dudc in hoa dé cho dé doc nhng khi s dung, ham st dung ki tu théng
thuong.

Lénh help hoat dong tét néu néu nhu ban biét chinh xéc topic ma ban muén trg gitp
ma diéu nay thudng kho thuc hién, Aelp hudng dan ban truc ti€p truy tim chinh xac cac topic
ma ban mudn, ban chi don gidn nhap vao hejp ma khong cé topic.

>> help
HELP topics
MATLAB : general - muc dich chung cla cau Iénh
MATLAB : ops - cac toan tir va céac ki hiéu dac biét
MATLAB : lang - xay dung ngén ngu Iap trinh.

MATLAB : elphun - cac ham toan hoc sd dang



Updatesofts.com

Ebook Team 90

MATLAB : specfun - cac ham toan hoc dac biét

MATLAB : matfun - ham ma tran - dai s6 hoc tuyén tinh
MATLAB : datafun - ham bién ddi fourier va phan tich di liéu
MATLAB : polyfun - cac da thlrc va phép ndi suy

MATLAB : funfun - phuong an giai cac ODE va cac ham cia ham
MATLAB : sparfun - ma tran sparfun

MATLAB : graph2d - d6 hoa 2 chiéu

MATLAB : graph3d - d6 hoa 3 chiéu

MATLAB : specgraph - d6 thi phé

MATLAB : graphics - thao tac d6 hoa

MATLAB : uitools - cac cong cu giao tiép ngudi s dung va dé hoa
MATLAB : strfun - xau ki ty

MATLAB : iofun - tépvao/ra

MATLAB : timefun - ngay thang va thdi gian

MATLAB : datattypes - c4u trac va kiéu dir liéu

MATLAB : MacOS - cac ham trong Macintosh

MATLAB : demos - vi du va minh hoa

MATLAB : specmat - ma tran dac biét

MATLAB : local - tham chiéu

MATLAB : contol - hép céng cu hé théng diéu khién
MATLAB : signal - hoép cong cu x Ii tin hiéu

MATLAB : symbolic - hép cdng cu toan hoc

Thém trg giup trong thu muc: topic, nhap vao [ help topid ]

23.1.2 Lénh lookfor

Lénh Jookfor cung cép su trg gilp bang viéc tim kiém tat ca cac dong dau cla help
topic,va cac M-file trén dudng din ma MATLAB dang tim, va trd lai danh sach tat ca céac file
chlra tir khoa ma ban khai bao..Mét diéu rat quan trong la tir khoa khéng can thiét la mot
Iénh cla MATLAB. Vidu:

>> |lookfor complex

CONJ

complex conjugate
IMAG complex imaginary part

REAL complex real part

CDF2RDF complex diagonal form to real block diagonal form
RSF2CSF real block diagonal form to complex diagonal form
CPLXPAIR  sort numbers into complex conjugata pairs

Tu khoa complex khéng phai 1a mét Iénh cla MATLAB, nhung né van dudc tim ra

phan heljp gém 6 Iénh clla MATLAB. Néu mudn biét thong itn vé cac Iénh nay, hay nhap vao
tu Iénh help. Vi du:

>> help CONJ
CONJ

complex

CONJ (x) is the complex conjugate of X
For a complex x, CONJ(X ) = REAL (X) -i * IMAG( X)
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See also : REAL, IMAG, |, J

23.1.3 Lénh whatsnew va info

DPang nhu tén goi cla nd, whatsnew va info hién thi nhimng théng tin vé nhing thay
ddi va nhiing su cai tién MATLAB va hop dung cu clia nd, néu diing ma khdng cé déi sé, thi
info sé& hién thi nhitng théng tin chung vé MATLAB, phong phap tiép can MathWorks, con
néu dung c6 ddi s6, vi nhu: whatsnew MATLAB ho3c info signal, thi file Readme chita thong
tin Toolbox sé& hién thi, néu n6 tén tai.

23.2 Cira sd trg gidp

Mét su md réng clia hé théng tro gilp trong MATLABS d6 la clra s8 help mdi. Lénh
helpwin s& md ra clta s6 mdi trén man hinh cla ban va ban c6 thé dung chuét di di chuyén
thanh sang dén muc nao ma ban quan tdm. Néu dung lénh Aejpwin ma khong cb tham sé,
thi clra s6 help c6 dang nhu hinh sau:

4 MATLAB Help Window _ (O] %]
| MATLAE Help Topics [5e= akso = Go'to Help Desk
Eiack | FEamiend | Home | Tipz | Cloze

FS
HELF topics
natlab~general - General purpose comnmands.
matlab~ops — Operatorz and =special characters.
matlab~lang — Programming language constructs.
natlab~elnat — Elementary matrices and matrix manipulatic
natlab~elfun - Elementary math functions.
mnatlab~zpecfun - Specialized math functions.
natlab~matfun - Matrix functionz — numnerical linear algeb:
natlab~datafun — Data analvsiz and Fourier transforns.
natlab~polviun — Interpolation and polyvnomials. -
mat labs FrimFam — Fur—tamwm fuarnetimme ond ODER o0 ] rrees
4] | A

Hinh 23.1

Nh&n kép vao bat ci topic nao hién thi trong clta s6 help, sé& hién thi mét clia s6 mdi
chlra cac topic con hoac cac ham gan véi n6.
Nhan kép vao bat cit biéu tudng ndo trong d6 sé& hién thj théng tin trg gidp vé muc db.



Updatesofts.com

HELP Topic

Thu muc MATLAB

Théng tin chung
help

helpwin
helpdesk

demo
whatsnew
Readme

Quan Ii khong gian lam viéc

who
whos
clear
pack
load
save
quit

Quan li dudng dan
path

addpath

rmpath

editpath

Quan Ii cac ham va lénh
what

type

edit

lookfor

which

pcode

inmem

mex

Cau lénh diéu khién
echo

file-M

more

céc trang G clia s6 1énh
diary

Ebook Team 192

cac M- File ctia Student Edition

Muc dich chung ctia cau lénh

Trg gilp truc tuyén, hién thi van ban tai cac dong Iénh
Trg gilp truc tuyén,clra sé truy xuat

Tra nhanh théng tin va cac thic méac

Chay céc chuong trinh mau

Hién thi céc file Readme

Thong tin m&i cp nhat 8 MATLAB 5

Danh sach céac bién hién tai

Danh sach céac bién hién tai, khuén dang dai
Xoa bd cac bién va ham khdi b nhé

Hgp nhat khong gian lam viéc

Nap cac bién vao khdng gian lam viéc tir dia
Luu cac bién vao dia

Thoat khdi muc hién tai MATLAB

Nhan/tao dudng dan

Thém thu muc theo ddng dan
R&i thu muc tur tor dudng dan
S(ra d6i dudng dan

Danh séach céc file dac trung ciia MATLAB trong thu muc

Danh sach file-M
Soan thao filr-M

Tim ki€m tat ca cac file-M theo tU khoa

Xac dinh cac ham va file
Tao file-P

Danh sach cac ham trong bé nhé

Bién dich ham MEX

L&y lai l1énh tu
Kiém soat dau ra

Luu gilr van ban
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format
dang cho dau ra

Hoat ddng clia Iénh hé théng
cd

lam viéc hién tai

pwd

lam viéc hién tai

dir

muc

delete

getenv

trong

I

lénh cla hé diéu hanh
dos

dos va tra lai két qua
unix

unix va tra lai két qua
vms

VMS DCL va tra lai két qua
web

duyét Web

computer

M-file g3 r6i
debug

cac 1énh g3 roi
dbstop

ngat

dbclear

diém ngat
dbcont

hién lénh

dbstack Hién thi cac ham goi ngén xép

dbstatus

céac diém ngat
dbstep

mét hodc nhiéu dong

dbtype Danh séach file-M véi s6 lugng dong
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Thiét lap dinh

Thay déi thu muc
Hién thi thu muc
Danh sach thu

Xoa file
Lay lai bién mobi

Thuc hién cau
Thuc hién 1énh
Thuc hién Iénh
Thuc hién 1é€nh
M&  trinh  xét

Loai may tinh

Danh  sach
Tao diém
Di  chuyén

Ti€p tuc thuc

Danh sach

Thuc hién

dbup Thay d6i pham vi khéng gian lam viéc dia phuong

dbquit Thoat khdi ché d6 ga réi

dbmex
réi ( chi cho UNIX)

file- MEX gd

Cac toan tlr va cac ki tu dac biét
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Cac toan ti
plus (+)
uplus (+)
minus ( -)
uminus (-)
mtimes(. *)
times (%)
mpower (%)
power (. ")
midivide (\)
mrdivide /)
Idivide (.\)
mdivide (./)
kron

Toan tlr quan hé
eq (==)

ne (~=)

It (<)

gt (>)

le (<=)

ge (>=)

Toan t{ logic
and (&)
or(|)

not (~ )
xor

any

all

Cac toan tr Bitwise
bitand

bitcmp

bitor

bitmax

bitset

bitget

bitshift

Thiét 1ap cac ki tu
union

unique

intersect

setdiff

setxor

ismember
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Céng
Cbéng unary
Tru
Tru unary
Nhan ma tran
Nhan mang
Luy thtra ma tran
Luy thira mang
Chia trai ma tran
Chia phai ma tran
Chia trai mang
Chia phai ma tréan
San phdm co cang
Bang
Khéng bang
Nho thua
Lén hon

Nhé thua hodc bang
Lén hon ho&c bang

Logic va

Logic hoac

Logic pht dinh

Logic hoac ph dinh

True néu moi phan tr clia vector khac khong
True néu tat ca cac phan ti khac khéng

Bitwise and

Bit hoan thanh

Bitwise OR

Maximum floating point integer
Thiét 1ap bit

Nhan bit

Dich bit

Thiét Iap lien két

Chi su duy nhat

Thiét lap su giao nhau

Tao su khac nhau

Thiét lap hoac phl dinh

True néu thiét lap cac thanh vién
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Céc ki tu dc bigt

colon Dau hai cham

(O D&u ngoac don
[ D&u ngoac vudng
{} Dau ngodc nhon

Cham thap phéan
Truy nhép cau tric trudng

Thu muc me
Su tiép tuc
, Dau phay
; Dau cham phay
% Chu thich
! Lién quan cau lénh cla hé diéu hanh
= Gan
U Nhay
transpose(.0J) Chuyén vi
ctranspose(] ) Chuyén vi s6 p&c lién hop
horzcat [, ] Gép chudi theo chiéu ngang
vertcat[; ] Gép chubi theo chiéu diing
subsasgn Gan subscripted
bsref Tham chiéu subscripted
subsindex Chi s6 subscripted

C4&u Trac ngdn nglt 1ap trinh

Cau lénh diéu khién

if Diéu kién thuc hién cau Iénh

elseif Dung véi if

else Dung véi if

end Két thuc lénh if, for, while

for Lap lai cau 1énh mot s6 1an

while vong lap while

break Thoat khi vong |ap for va while

return Trd vé ti ham goi

pause Tam dung cho t6i khi nhan mét phim bat ki
Thi hanh va dinh gia

eval Thuc hién xau véi biéu thiic MATLAB

feval Thuc hién ham chi ra bdi xau

evalin Dinh gia cac biéu thiic trong khong gian lam viéc
builtin Thuc hién cac ham ddc tao bdi phuang phap xép chéng
assignin Gan cac bién trong khéng gian 1am viéc

run Chay script
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Script, ham, va cac bién
script

function

global

mfilename

lists

exist

hay khéng

isglobal

Thao tac véi cac doi sd
nargchk

nargin

nargout

varagin

varaout

inputname

Hién thi théng bao
error

warning

lasterr

errortrap

disp

fprintf

sprintf

D4&u vao tuong hé
input

keyboard

pause

uimenu

uicontrol

Ma trén co ban
zeros

ones

eye

repmat

rand

randn

linspace
logspace
meshgrid
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Vé script MATLAB va file-M
Thém ham méi
Dinh nghia bién toan cuc
Tén va cac M-file dang thuc hién hién tai
Dau phay phan chia cac danh sach
Kiém tra xem cac bién hosc cac ham cé dudc dinh nghia

True néu la bién toan cuc

Cdng nhan sé lugng cac doi s6 dau vao

S6 lugng ham céac déi sé dau vao

S6 lugng ham cac doi sé dau ra

Danh sach céac déi s6 dau vao, dé dai cac bién
Danh sach céac dai s6 dau ra, do dai cac bién
Tén d6i s6 dau vao

Hién thi thdng bao 16i va ham huy
Hién thi théng bao canh bao
Théng béo 16i trube

B4 qua 16i trong qua trinh kiém tra
Hién thi mét mang

Hién thi thong bao dinh dang

Ghi du liéu dinh dang vao mét xau

Nhé&c ngudi st dung nhap vao

Goi ban phim tu M-file

Dai ngudi s& dung nhap dir liéu vao

Tao giao dién bang chon-ngudi st dung
Tao giao dién ngudi diéu khién

Ma tran cd ban va Thao tac v8i ma tran

Mang s6 khong

Mang sé 1

Nhan dang ma tréan

Tai tao va mang

S6 ngau nhién xap x&p déng déu

S6 ngau nhién xap xé&p théng thudng
Vector khong gian tuyén tinh

Vector khdong gian logarthm

Mang X-Y cho do thi 3 chiéu
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Thdng tin mang co sé
size

length

ndims

disp

isempty

isequal

isnumaric

islogical

logical

Thao tac vdi ma tran
reshape
diag

tril

triu

fliplr
flippud
flipdim
rot90
find

end
sub2ind
ind2sub
Hang va cac bién dic biét
ans

eps
realmax
realmin
pi

Iy ]

inf

NaN
isNaN
isinf
isfinite
flops

Cac bién dic biét
ans
eps
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Vector khong gian thdng thudng va chi sé trong ma tran

Kich cd ma tran

Do dai vector

S6 chiéu

Hién thi ma tran hodc van ban
True néu la ma trin trong

True néu ma tréan la déng nhat
True cho mang s6

True cho mang logic

Chuuyén d6i gia tri s6 thanh logic

Thay déi kich c&

Ma tran dudng chéo va dudng chéo clia ma tran

Trich phia dudi ra ma tran tam giac
Trich phia trén ra ma tran tam giac
Ma tran flip theo huéng trai /phai

Ma tran flip theo huéng trén/ déi

Ma tran flip doc theo chiéu khai bao
Quay di mot gbc 90 dd

Tim chi s6 phan ti khac khéng

Chi s6 cudi

Chi s8 tuyén tinh t&r multiple subscripts
Multiple subscripts tir chi s6 tuyén tinh

Tra lai k&t qua khi biéu thic khéng dudc gan
Viét dudi dang dau phay dong

S6 ddu phay déng duong I6n nhat

S6 ddu phay déng duong nho nhat
3.1415926535897 ...

Don vi do

Vo cung

Khéng phai la mot s6

True néu NaN

True néu s6 phan tir la khéng vo cling
True néu s6 phan tirla vé cung

Dém sb chir s6 sau dau phay dong

Tra lai két qua khi biéu thiic khéng dudc gan
Do chinh xac sau dau phay dong
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pi

Iy ]

inf
NaN
clock
date
flops
nargin
narout

Cac loai ma tran dac biét

comban
diag

eye
gallery
hadamar
hankel
hilb
invhilb
linspace
logspace
magic
meshdom
ones
rand
toeplitz
vander
zeros

Cac ham lugng giac
sin
cos
tan
asin
acos
atan
atan2
sinh
cosh
tanh
asinh
acosh
atanh

Khong phai dang s6

Dong ho tudng

Ngay

Dém su hoat déng cla ddu phay dong
S6 lugng cac déi sé clia ham vao

S6 lugng cac déi s6 ham ra

Bau ban

Budng chéo

Nhan dang

Bi mat

Hadamard

Hankel

Hilbert

Hilbert dao

Vector

Vector

Vubng Magic

Thuc hién cho mesh plots
Hang

Cac phan tir ngau nhién
Toeplitz

Vandermonde

Khoéng

Cac ham toan hoc théng thudng

Ham sine

Ham cosine

Ham tangent

Ham arcsine

Ham arccosine

Ham arctangent

Ham arctan géc phan t
Sine hyperpolic
Cosine hyperpolic
Tangent hyperpolic
Arcsine hyperpolic
Arccosine hyperpolic
Arctangent hyperpolic
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Cac ham toan hoc
abs
angle
sqrt
real
imag
conj
round
fix
floor
ceil
sign
rem
exp
log
logso

Cac ham dac biét
airy
besselj
bessely
besselh
besseli
besselk
beta
betainc
betaln

erf

erfc

ellipk
ellipj
gamma
gammaln
inverf

rat

Ham Ii thuyét s6 hoc
factor
isprime
primes
gcd

lcm

rat

rats
perms
nchoosek
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Tri tuyét doi hoadc bién do sé phc
Goc pha

Can bac hai

Phan thuc

Phan 4o

Phc lién hop

Lam tron dén s6 nguyén gan nhat
Lam tron dén khong

Lam tron dén am voé clng

Lam tron dén vo cung

Ham dau

Su lu lai hodc cac khéi ( modulus)
Ham mi cosd e

Logarithm tu nhién

Log 10 co sé

Ham airy

Ham Bessel loai th(r nhat

Ham Bessel loai thr hai

Ham Bessel loai thir ba ( ham Hankel )
Stra d6i ham Bessel loai th( nhat
Stra d6i ham Bessel loai th( hai
Ham beta

Ham beta khong hoan toan

Ham logarithm beta

Ham 16

Ham 16i thanh phan

Phép tich phan elliptic

Ham elliptic Jacobian

Ham gamma

Ham logarithm gamma

Ham 16i ngudc

Xap xi

Hé s6 so khai

True néu la sé so khai

Danh sach cac s6 so khai

BO chia chung I6n nhat

Phép nhan chung nhd nhat

X&p xi hitu ti

DAau ra hi ti

Sy hoan vi

Su t6 hdp chap K cla N phan t&

Db hoa
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Trang d6 hoa
plot
loglog
semilogx
semilogy
polar
mesh
contour
meshdom
bar
errorbar
title

xlabel
ylabel
grid

text

gtext
ginput

Diéu khién ctra s8 d6 hoa
axis

zoom

hold

shg

clg

subplot

Lénh d6 hoa théng thudng
plot3

mesh

surf

fill3

Can chinh mau
colormap

caxis

shading

hidden
brighten

Chiéu sang
surfl
lighting
material
specular

Do thi tuyén tinh X-Y

Do thi loglog X-Y

Do thi semi-log X-Y

Do thi semi-log X-Y

Do thi toa d6 cuc

Mat lu6i khéng gian 3 chiéu
D6 thi dudng bao

Mién trong cla do thi luGi
Biéu db hinh chir nhat
Thém vao errorbars
Tiéu dé dé thi

Nhan truc x

Nhan truc y

Ké dudng IuGi trong do thi
Van ban 4 vi tri bat ki
Van ban 4 vi tri con trd
Nhap dé hoa
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Can chinh truc toa d6 va hinh dang clia n6

Co vao hoac dan ra dé thi
Gilr d6 thi trén man hinh
Hién thi d6 thi nén man hinh
Xoa db thi trén man hinh
Téach clra s6 d6 hoa

dé hoa TRONG KHONG GIAN 3 chiéu

Vé duong théng va diém trong khéng gian 3 chiéu

Bé& mat khong gian 3 chiéu
T6 mau bé mat khéng gian 3 chiéu
Pién day da giac 3 chiéu

Tra cilra bAng mau

Su phéan chia bang mau gia
Ché& do lam béng

Ché do6 dau céac nét

Bang tra c(ru mau t6i hoac sang

Lam béng bé mat khdng gian 3 chiéu bang chiéu sang

Ché d6 chiéu sang
Ché& d6 phan chi€u tu nhién
Su phan chiéu
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diffuse
surfnorm

Bang mau
hsv

hot

gray

pink

white
bone

Diéu chinh truc
axis

zoom

grid

box

hold

axes

Chu thich d6 hoa
title

xlabel

ylabel

Zlabel

colorbar

text

gtext

Khai quat chung
char

double

cellstr

blanks

deblank

eval

Kiém tra chudi
schar

iscellstr
isletter
isspace

Céc phép toan véi chubi

strcat
strvcat
strcmp
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Su phan chiéu khuéch tan
Bé mat thong thudng

Bang gia tri mau bao hoa

Bang mau den- trdng- d6 - vang

Bang mau chia theo dd xam tuyén tinh
Mau héng

Mau trang

Mau xam pha lan xanh da troi

Piéu chinh hinh dang va dé phan chia
Co vao hoac dan ra do thi

Pudng ké 1uGi

Hop chla truc toa do

Luu dé thi hién tai

Xay dung truc & moét vi tri bat ki

Tiéu dé do hoa

Nhan truc x

Nhan truc y

Nhan truc z

Hién thi thanh mau

Chu thich van ban

Di van ban dén vi tri chudt

chudi ki tu

Tao mét chudi ki tu

Chuyén chudi sang ma s6 ki tu

Tao mang chudi t& bao tir mang ki tu
Xau réng

Di chuyén cac xau réng

Thuc hién xau véi bidu thic MATLAB

True néu la chudi ki tu ( xau )

True néu la mang chudi té bao

True néu la chir hoa trong bang chir cai
True néu la ki tu réng

Ké&t ndi xau
K&t n6i doc xau
So sanh chuoi
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strncmp
findstr
strjust
strrep
strtok

upper
lower

Chuéi va van ban
abs

num2str

int2str

settr

sprintf

hex2num

Mé va déng file
fopen
fclose

File nhi phan i/o
fread
fwrite

File i/o dinh dang
fscanf

fprintf

fgetl

fgets

input

Vi tri file
ferror
feof
fseek
ftell
frewind

Cac ham xuét nhap file
load

save

dlmread

dimwrite

Xuét nhap file do
imread
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So sanh N ki tu dau tién cia chubi
Tim mét xau bén trong xau khac
Mang ki tu dong déu

Thay thé& chudi bang chudi khac

Tim thé bai trong chubi

Chuyén chudi sang chii hoa

Chuyén chubi sang ki tu théng thudng

Chuyén déi tir chudi sang gia tri ASCII
BGi tir s6 thanh chubi
Dé&i s6 nguyén sang chudi

Thiét 1ap co dé chi rang ma tran do6 1a mot chudi

DGi s6 sang chudi
Chuyén d6i chubi tir hé 16 sang dang s6

file input/output

MG file
bong file

Poc dif liéu nhi phan ti file
Viét dir liéu nhi phan lén file

Poc dur liéu da dinh dang tu file

Ghi dir liéu da dinh dang lén file

DPoc dong lénh tu file, thay bang dong mdi
Doc dong Iénh tu file, gitr nguyén dong méi
Hién thi dé ngudi duing nhap vao

Kiém ra trang thai file

Kiém tra xem d3 két thuc file hay cha
Thiét 1ap bo chi thi vi chi file

Nhan tr bd chi thi vi tri file

Rewind file

Nap khoéng gian lam viéc tu file-MAT

Luu gitr khdng gian lam viéc vao file - MAT
Doc file phan dinh ASCCI

Ghi file phan dinh ASCCI

DPoc phan o tur file do hoa
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imwrite
imfinfo

Xuét nhép file audio
auwrite

auread

wavwrite

wavread

Clrasdlénh1/0
clc

home

disp

input

pause

Gid va ngay hién tai
now

date

clock

Cac ham co ban
datenum

datestr

datevec

Ham ngay thang
calendar
weekday
eomday

datetick

Ham dém
cputime
tic, toc
etime
pause

Kiéu dir liéu
double
sparse

char
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Ghi phan 4o lén file d6 hoa
Tra lai théng tin vé file d6 hoa

Ghi file &m thanh NEXT/ SUN (. au J)
Ghi file am thanh NEXT/ SUN (. au 1)
Ghi file Microsoft WAVE (. wav )
Doc file Microsoft WAVE (. wav )

Xoa clra s8 |énh

Da con trd vé dau van ban

Hién thi mang

Thong bao cho ngdi s& dung nhap vao
Dai tir ngudi st dung tra IGi

thdi gian va ngay

Gid va ngay hién tai hién thi dang s6
Gid va ngay hién tai hién thi dang chudi
Gid va ngay hién tai hién thi dang vector

S6 ngay néi tiép
Chudi thay thé ngay
Thanh phan ngay thang

Lich

Ngay trong tuan

Két thuc thang

DA4u tick dinh dang cho ngay thang

Thdi gian cpu tinh theo don vi giay
B6 dém ngling hoat dong

Thdi gian thiét 1ap

Dung trong mét giay

kiéu dit liéu va cau trac
Chuyén d&i thanh double

Ttao mét ma tran khong lién tuc
Xay dung mang ki tu
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cell Tao mang té bao

struct Xay dung ho#c chuyén déi thanh mang c4u trac
uint8 Chuyén d6i thanh s6 nguyén khéng dau 8 bit
inline Xay dung d6i tuogng INLINE

Ham cGia mang nhiéu chiéu

cat Mang két noi

ndims S6 chiéu

ndgrid Tao thanh méang cho cac ham N-D va phép néi suy
permute Phép ndi suy s6 chiéu clia mang

ipermute Nghich ddo phép ndi suy s chiéu cla mang
shiftdim Chuyén dich s6 chiéu

Ham cla mang té bao

cell Tao mang té bao

celldisp Hién thi ndi dung clia mang té bao

cellplot Hién thi thuat hoa mang té& bao

num2cell Chuyén d6i mang sé thanh mang té bao

deal Phan phat dau vao dén dau ra

cell2struct Chuyén d6i mang t& bao thanh mang cau tric
struct2cell Chuyén d6i mang c4u trac thanh mang té bao
iscell True néu la mang té bao

Ham c&u trac
struct
fieldsnames
getfield
setields
isfield

istruct

Ham t6 DDE

Tao hodc chuyén déi thanh mang cau tric
Nhan tén trudng cau tric

Nhan lai ndi dung clia trudng cau tric
Thiét lap n6i dung trudng cau tric

True néu trudng & trong mang cau tric
True néu la mang té bao

chuyén ddi dir liéu dong

ddeadv Thiét lap bo giam sat lién két
ddeexec Da xau ra dé thuc hién
ddeinit Khdi tao su giao ti€p DDE
ddereq Yéu cau di liéu tir cac ing dung
ddeterm Két thuc su giao tiép DDE
ddeunadv Cdi bb bd giam sat lién két

Vi du va su thé hién
MATLAB/matran
intro Gidi thiéu phép toan ma ran co ban trong MATLAB
inverter Giai thich ma tran dao

matmanip Giéi thiéu phép nhan ma tran
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Ctra s8 lénh
clc

home
format

disp

fprintf

echo

General
hlep
demo
who
what
size
lengh
clear
computer
rC

quit

exit
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Xoa clra s6 1énh

Pa con tré vé dau dong

Thiét 1ap dang hién thi két qua
Hién thi ma tran ho&c van ban
In s6 dugc dinh dang

Cho phép goi lai cau Iénh

Phuong tién tro giup

Chay cac chuong trinh mau
Danh sach cac bién trong bd nhé
Danh sach cac M-file trén dia
S6 chiéu clia hang va cot

Do dai vector

Xoa khdéng gian lam viéc
Loai may tinh

Huy bién dia phuong

Lét thic chuang trinh

Tuong tu nhu quit

(Lap trinh )Programming va file-M

input
keyboard
error
function
eval
feval
echo
exist
casesen
global
startup
getenv
menu
etime

Cac file trén dia
chdir
delete
diary
dir
load
save
type
what
fprintf
pack

Nhap s6 ti ban phim

Goi ban phim nh M-file

Hién thi théng bao 16i

Binh nghia ham

Van ban dudc gidi thich trong cac bién
Ham dinh gia duoc goi ra bdi chubi
Cho phép goi lai cau Iénh

Kiém tra xem c6 bién tén tai hay khéng
Thiét lap d6 nhay cla case

Dinh nghia cac bién toan cuc

Khdi tao M-file

Nhan chudi méi trudng

Lua chon tir bang chon

Elapsed time (khéng ké dén thdi gian)

Dé&i thu muc hién tai

Xoa file

Ghi muc

Th muc cua file trén dia
Nap cac bién tu file

Luu cac bién nén file

Liét ké ham hoac file

Hién thi cac M-file trén dia
Viét vao file

Nén bd nhé qua save
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Pa thic
poly
roots
roots1
polyval
polyvalm
conv
deconv
residue
polyfit

Phén tich ma tran
norm

normest

rank

det

trace

null

orth

rref

subspace

Phép toan tuyén tinh
\va/

inv

cond

condest

lu

luinc

Gia tri duy nhat
svd

svds

poly

polyeig

condeig

qz

schur

Ham ma tran
expm
logm
sqrtm
funm
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DPa thlc dac trung

Nghiém da thiic- phuong phap ma tran bau ban
Nghiém da thlc- phuong phap Laguerre

U6c lugng da thic

U6c lugng da thdc ma tran

Phép nhan

Phép chia

Khai trién da thic

Su diéu chinh dd chénh léch da thiic

Céac ham ma trén va dai s6 tuyén tinh

Chi tiéu ma tran hoc vector

Dinh gia ma trén hai chi tiéu

Hang ma tran

Binh thic

Téng cac phan ti trén dudng chéo chinh
Khéng gian tréng

Tinh truc giao

Rut gon hang theo hinh bac thang

Goc gilta hai s6 am

L&i gidi phép toan tuyén tinh; s dung help slash
Ma tran dao

S6 diéu kién dsi vGi ma tran dao

Dinh gia s6 diéu kién mot chi tiéu

Su tim thira s6 LU

Tim thira s6 LU khéng hoan thanh

Su phan tich gia tri duy nhat

Mot sd gia tri duy nhat

Da thdc dac trung

Véan dé cla da thiic

S6 diéu kién véi hy vong

Su tim thira s6 cho ham suy rong
Su phan tich chubi

Ma trén theo ham mu

Ma trén logarithm

Ma ttrén bac hai

Binh gia chung ham ma tran
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Tim thita s6 tiéu chuén
grdelete

grinsert

rsf2csf

balance

Phép toan co ban
max

min
mean
median
std

sum

prod

hist

trapz
cumsum
cumprod
cumtrapz

Sai phan c6 han
diff

gradient

del2
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Xoa bd thu muc tir su tim thu mucQR

Gai vao thu muc trong su tim thira s6 QR

Mau dudng chéo thuc t6i mau dudng chéo phiic tap
Can bang dé tang d6 chinh xac

Bién ddi fourier va phan tich dit liéu

Thanh phan 16n nhat

Thanh phan nhoé nhat

Gia tri trung binh

Gia tri trung tuyén

Do léch géc chuén

Téng cla céac sé hang

Két qua clia cac phan tlr
Biéu d6

Hinh thang s6 nguyén

Téng tich ltiycla cac phan tir
Két qua tich luycla cac phan tlr
S6 nguyén tich luy bac thang

Sai phan va dao ham xap xi
Gradient x8p xi
Laplacien rdi rac

Filtering and convolution ( nép, cudn )

filter
filter2
conv
conv?2
convn
deconv

Bién d8i fourier
fft

fft2

fftn

ifft

ifft2

ifftn

Bo loc s& mot chiéu

Bo loc s6 2 chiéu

Phép nhan da thic va su nén lai
Nén 2 chiéu

Nén n chiéu

Giai nén va chia da thirc

Bié&n déi fourier rdi rac

Bié&n déi fourier rdi rac 2 chiéu
Bié&n déi fourier rdi rac n chiéu
Bié&n déi fourier rdi rac ngudc
Bié&n déi fourier rdi rac hai chiéu
Bié&n déi fourier rdi rac n chiéu
Da thirc va phép ndi suy
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Phép noéi suy

interpl Phép ndi suy mét chiéu ( tra bang )

interplq Phép ndi suy tuyén tinh mét chiéu nhanh

interpft Phép ndi suy mét chiéu st dung phuong phap FFT
interp2 Phép ndi suy hai chiéu (tra bang)

interp3 Phép ndi suy ba chiéu ( tra bang)

interpn Phép ndi suy n chiéu (tra bang)

griddata Diéu chinh bé mat va 16i dir liéu

ham va giai phap ODE

Optimization and Root Finding

fmin T6i thiéu ham moét bién
fmins T6i thiu ham vai bién
fzero Tim ham moét bién khéng

Numaric Integration

quad Tich phan dinh gia vé sé lugng, phuong phap trat tu thap
quad8 Tich phan dinh gia vé sé lugng, phuong phap trat tu cao hon
dblquad Tich phan hai lan dinh gia vé sé lugng

D4&i tugng ham inline

inline Xay dung d6i tugng INLINE

argnames Tén do6i s6

formula Thé& thic ham

char Chuyén déi déi tuong INLINE thanh mang ki tu

ma tran rdi rac

Cac ma tran khong lién tuc cd ban

speye Ma tréan déng nhét thiic khéng lién tuc

sprand Ma tran ngau nhién phan chia mét cach khéng lién tuc déng nhat
sprandn Ma tran ngau nhién phan chia mét cach khéng lién tuc théng thudng
sprandsy Ma tran déi xiing ngau nhién khéng lién tuc

spdiags Ma tran khéng lién tuc dudc tao thanh tur duong chéo

Full to Sparse Conversion

sparse Tao ma tran khéng lién tuc
full Chuyén ddi ma tran khéng lién tuc thanh ma tran day da
find Tim chi s6 cac phan t khac khéng

spconvert Nhap vao tu dinh dang ma tran khéng lién tuc bén ngoai
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