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LOI NOI PAU

; Phin mém MATLAB la mdt cong cu xir ly s6 céc hé ky thuat tir don gian
dén phirc tap. Phan mém nay phlt hop véi viéc phén tich va tdng hgp nhanh cé4c
qua trinh dong luc dic biét trong nghién ciru va phat trién. Ngay nay, MATLAB
dang dugc sir dung nhiéu trong cong nghié¢p va ngdy cang déng vai trd quan
trong trong céc trudng dai hoc, cao déng ky thudt. MATLAB c6 thé trg gitip dic
lire cdc sinh vién va k¥ su trong viéc gidi quyét cac van dé tinh toan s& cdc bai
toan k¥ thuat. Dic biét dbi véi sinh vién va k¥ su nganh co khi, dién, dién tir, co
dién tir..., MATLAB la mdt cong cu khong thé thiéu.

Trude day MATLAB duoc str dung chu yéu bdi cc chuyén gia trong xir
ly tin hi¢u va giai tich s6, nhung trong nhitng nim gan day da duoc chéap nhin
rong rdi va nhiét tinh trong céng ddng k§ thuat. Nhicu trudong dai hoc k¥ thuat
hién nay dd dua khoéa hoc co ban vé MATLAB hodc mot phan cia MATLAB
theo dinh hudng sir dung vao trong chuong trinh giang day. MATLAB ngoai
viéc cung cép céc lénh ding ngay thi con 13 mot méi trudmg 14p trinh dugc va
¢ cling cau tric logic, quan hé, c¢6 diéu kién va vong 13p nhu cdc ngén ngir lap
trinh khac. Do d6, né cé thé duge sir dung dé day cac nguyén tic lap trinh.
Trong hau hét cac truong dai hoc, MATLAB d trd thinh mét hoc phan khong
thé thiéu va la cong cu tinh todn chinh dugc sir dung trong nhiéu hoc phan khéc
nhau subt chuong trinh giang day.

Su pho bién cia MATLAB mdt phén 13 nhé lich sir 1au dai ciia né, do d6
né dugc phat trién va thir nghiém tét. Moi ngudi tin tudng vao 1oi giadi cua
MATLAB. Sy pho bién cua né cling la do giao dién ngudi ding cung cap moi
truomg tuong tac dé sir dung bao gdm céc tinh toén sé va kha ning hién thij két
qua. Su ngin gon cua nd 1a mot lgi thé 1ém. Vi dy, ban c6 thé giai mot hé cac
phuong trinh dai s6 tuyén tinh véi chi ba dong 1énh, mdt thanh cong khong thé
cb vé&i cdc ngdn ngir 14p trinh truyén thong. MATLAB cling c6 kha nang mo
rong, hién tai c6 hon 20 géi cong cu trong cac linh vuc tng dung khac nhau c¢6
thé dugc sir dung v6i MATLAB dé thém céc 1énh va kha nang mai.

Cudn sach nay dugc bién soan véi myc dich cung cip nén tang co s
MATLAB va SIMULINK cho cdc sinh vién k§ thudt tir nim thi ba sau khi da
c6 céac kién thirc co ban vé todn, vat ly, co hoc k?”' thuét cling nhu k¥ thuat lap
trinh. Ngoai ra, néu c¢6 dugc thém céc kién thirc vé k§ thuat diéu khién, x ly dir
liéu s6, ngudi doc ¢6 thé md rong thém dugc cac (mg dung cia MATLAB va
SIMULINK.

Noi dung sach duge phan bo trong 11 chuong. Céc chuong tir 1 dén 8
trinh bay viéc sir dung céc lénh cia MATLAB cho céac bai toan co ban nhu tinh
todn trén vector, ma tran, dd hoa, tich phén, vi phan sb va giai phuong trinh vi
phan thuong, hdi quy s6 liéu, ndi suy va mot sb phép bién dbi tich phan nhu
Fourier, Laplace. Riéng chuong 4 trinh bay co s& cta ky thuit 14p trinh, trong

3




d6 cac cau lénh diéu kién va cic vong -ap duge dua ra. Chumg 9 gidi thiéu ve
phin SIMULINK — mét cong cu si dung c4c khdi ham dé md phong hg.
Chuong 10 trinh bay viéc sir dung MATLAB khio st tinh on dinh, tinh didy
khién duoc va tinh quan sét dugc cua h¢ tuyen tinh mo ta & dang phuong trinh
trang thai. Hai phuong phap thiét ké dicu khien dugc néu ra dé tinh ma trin
phan hai cho bd didu khién. D4i véi hé phi tuyen, céc vi du vé 4n dinh héa vi tr
can bing, diéu khién vi tri va diéu khien bim quy dao cho tay may dugc trinh
bay chi tiét. Trong chuong 11, mét s6 bai toan ky thuét thudng gap trong linh
vue co hoc, co dién tr va ky thuat duge trinh bay. Trong mdi chuong, sau phan
gi6i thiéu cach sir dung cac Iénh ctia MATLAB va dbi khi c6 kém theo co s ly
thuyét ciia phuong phép, déu c6 nhimg vi du cu thé va phan bai tap thuc hanh
dé ngudi hoc c6 thé tyr thuc hanh.

Sich duoc bién soan trén co so bai giang cua tac gia cho sinh vién nganh
Co dién tir, Truong Dai hoc Bach khoa Ha Noi. Tuy nhién, cuon sach khong chi
I tai lidu hoc tip cho sinh vién k¥ thuat ma con 12 tai liéu tham khdo tra clu b
ich cho céc k¥ su trong cong viéc chuyén mon cua ho.

Téc gia xin chan thanh cam on GS. TSKH. Nguyén Van Khang, ngudi
da khich 1é téc gia bién soan cubn “Co s& Matlab va Simulink”, trén co 6 40
tic gia da phat trién thanh cudn séch nay. Téc gia cling xin chan thanh cam on
GS. TS. Dinh Van Phong, PGS. TS. Ngyén Phong Dién va TS. D6 Dang Khoa
cung cac dong nghiép trong Bo mén Co hoc img dung d3 xem giup ban thao va
¢6 nhimg gop y cai tien quy bu. Ngoai ra, that la thiéu sét néu khong noi 10i
cam on téi vo va con gii, nhimg ngudi da chim lo cong viéc gia dinh dé téc gid
c6 thai gian cho viéc bién soan cudn séch nay.

Mic du da c6 nhiéu cb ghng, nhung cubn sich chic chén khong trénh
khoi thiéu sét, tac gia rat mong nhan dugc nhimg ¥ kién déng gop cua céc ban
ddng nghiép va cic em sinh vién dé c6 diéu kién sira chita, hoan thién ndi dung
sach hon trong cac lan: xuat ban sau. :

Moi y kién déng gép xin giri vé dia chi:

PGS. TS. Nguyén Quang Hoang, B mén Co hoc img dung, Vién Co khi,

Trudng Dai hoc Bach khoa Ha Noi.

E-mail: hoang.nguyenquang@hust.edu.vn, hoic Tel.: 0243.8680469.

Tac gia



MUC LUC

00 ) 9, (0) 5 ).\ 0 SOmmobmmpbe WOWREs i & e smnd b il oo o s i oo sl 3
Chuong 1. MOI TRUGNG MATLAB.........cuocueeeieennesessssesssssssssssssssssssssssisass 9
1.1-MATLAB 13 1200000 080 800 0900 0id 00 ol aoda afa &y ol alM..L.5 9
1.2:.Giao-di¢n ngudi.sir dung........ 0 oy oz 8b dubn gamadn, 24.1815)..5, 10
113..Cac phép tinh. s0 hoc co banu sfusia sy prbic s A n nale N2 10
154 PR BAN . cvn i seareo i Gt e hise 1 i e (1 e Bt e T i re Yty g 12
1.5. Céc dinh nghia toan"hoc co'bAn Sl saibern et mei s 16
1:6: SO PhUC . S, 2 LA TN st datans b s sis e S veps s denasassns e 18
1.7: V& 86 thi v6i'1Enh!plof'S oormr it s P e prer e Y 18
1:.8. Soan'thao Script trong MATL ARG easessseisgarass s assngadingaes anes 20
1.9. Cac budc giai quyét'bai toAn K§ thUAt .......cc.eveeeeeeieeeeieeeesreresssessseessenes 24
1.10. BT £8P, cocnisqsesnsensnanssassisnssbisneshomass s oo koo SUNE MU S 26
Chuong 2. HAM VA TEP TIN TRONG MATLAB .....ooueieeeereeeresresssssesses 27
2.1 Céc-ham toan hoc-co-ban iuusisssn: JUBS 0GR D00 vad ot a1 97
2.2; Céc-ham do ngudi-ding ta0 N8N wisisiniismsiusinsnns bl R 200 OELS. 34
2.3. Mot s6-chi d& khac v& him st LH2 10M 46
2.4. Lam viéc vai-clc t8p dif lidusaunmmnnnnnsnnnsaiunnn S 1L 8 55
2.5 BT 1A o sromsm pate ot e tar e b v B T GRS S 57
Chuong 3. LAP TRINH TRONG MATLAB...........cooeceiussssssessssssessessessasess 61
3.1. Thi€t ké va phét trién chuOng trNN............eeieeeeseseeesesesiessessessessessessass 61
3,2, Cac todn Ty quan he VA CaC Do T0giC e e e 67
313 Cheikibwdi B ey Q81 I8H E. 74
3147046 18nh/cOIIBUKIZN 1.vsierisessrrseessesnineiemara s SO R 76
3.55¥Ong ip: forn SUANE SHBAMN. .ot et e et eds st 82
3.6V ong 1ap while i, S N g i i v s saseniaconsd 89




3.7, CAU trUC SWItCR-CASE...veveeuererisirssnrensisistsnissstesssatsussnnesestinttesstttiiiiinnn, 94
3.8. TS chitc chuong trinh......coiieiiniiie i, 97
3.9, BRI tAP...uccurnssesensiecsssssssitisnsassesshonsiineiiinitadhonasssiesusscnsssisnatinnsnstisiiiiininss 100
Chwong 4. CAC PHEP TINH VECTOR VA MA TRAN....vvitmmirinen 104
4.1. Vector va c4c phép tinh trén VECtOr ......ccueveiiiiniinniniiiin, 104
4.2. Biéu dién da thitc va céc phép tinh da thirc ........ccccovvieieininiincininiiniinna, 111
4.3 "Ma fran va cdc phép tinh co ban trén ma tran........... 8fa- &1 A IR AL 115
4.4. Giai hé phuong trinh dai $6 tuy€n tinh .........cccciiriinircioienenineiresineinns 129
4.5. Tri riéng va vector ri€ng cla ma tran VUONE........cccceeireviiiiiinineeenneenennons 144
4.6. Phan tich ma trdn vudng A thanh tich cdc ma tran ..............cooceiiiinni, 146
S0 TR T L e R I SO MO iR i S A B R e el R B 149
Chuong 5. PO HQA TRONG MATLAB........coonniuiernsrissassssssssssssssssssss 151
S IO HOH 2D P peass e ytesss e mrneeer, JOUQ MO TR 0D, W) 151
5:2,"Cac’Ienh've'trong khong gian="3D". 5% TVl SA0TAGITae UBIH neoe . 182
3 BAAp Z s s e L EROL IR A9V D 181G 20UA I 197
Chirong 6. HOI QUY SO LIEU VA NOI SUY c..oooooeoooeseeesssesessessssssss 200
6.1. Phat hi€n hay nhan dang ham ................o...cooriomiomooesoeosssseiesssssinss 200
Dt OLEDCEAMIEI KoMt D ol = o o g e 205
Wi Lokl el dubiRishpi s 219
6.4. Bai R e ionioh bhan 120 MR .......... 230
Chuong 7. CAC PHEP BIEN DOI TICH PHAN VA MATLAB. ..o 235
GlhsDbien doiLaplace., .. 1 T ST gt R 235
et af vk o S e 242
O i i 0 L

..........
oooooooooo
oooooooooooo
s .
............................................
----------------------




Chwong 8. TICH PHAN SO, VI PHAN SO VA GIAI PHUONG TRINH

VI.PHAN THUONG . ...ococosssssssssssasesssosss Bessishsiavitio 2 tsiodis @ondes 249

0 A N 1) 011211 W O oo 15 o e o s oo fo 249
82 D6 haii §8% . o S SR e e LN IRO) IREL 29, 255
8.3. Giai s6 phuong trinh vi phan thudng.........ccceeeeuevercerererecererreeeseeeenss 260
8.4, BATthp . L o s ettt I SRRSO e U IER Y o9 L 286
Chuong 9. GIOI THIEU VE SIMULINK ........cceveeueeeereussssensasssssensasssassasass 291
9F1:- Khai-niém VE-SIMULINK wevapesssoscessostoripssersoseassgenessons isoesssssaniosd iladedd 291
9.2. Nguyén ly hoat dong va thuc hanh trong SIMULINK ...........cccoeunuueeee. 292
9.3. M0t.SO VI (I AON B18T) ecsvsrites coeriasoires N e Ty 298
9.4. Pon giansodd SIMULINKvide. fiuh tofn B0l ot 308
9.5. Xtr 1y ket QUA IO DRONIE it 0 S8, Soee SN 1 vt 317
9.6, BRI tADsie i ccvic o s ot e SORMR S S S 318
Chuong 10. MO PHONG HE PONG LUC CO PIEU KHIEN..........u..... 322
10.1. M6 ta'hé tilyén tinh' LTI, K150 Mhuat foan (Algorifam protlotvpmg 322
10.2. MO phong dap ng.cua e L T T o e e e e 332
10.3. Khao st he LTI . skdt. il fng. dvng (P aranunios. and apnhis: 341
10.4. Thiét ké bd diéu khién phan hdi trang thai .............eoeeeeeeeverereeerrennnne 342
10.5. Diéu khién tuyén tinh cho hé phi tUYEN .......ccoveeeeeeeereeieeeeerisereseeesaenes 344
10.6. M6 phong ddp tng cla tay may robot chudi ...........c.eceevereuerseereseenenn. 350
10,7. BAT tAD 0000 sesbnr st e st fidiase Ghinie it it S sk i SAATT A D 842 360

Chuwong 11. GIAI MOT SO BAI TOAN TRONG KY THUAT

BANG MATLAB 3o, O O, O ke . 364
11.1.(Bai toAn héthanhTd, ALk o35 aanh. s S RIS ani TR Al Spm, s s 364
11,2, HIE Than i STCUL I foaserscosisreiesasatie s ot a3 rea s s 366
11:35Bai toAmtuén phing cla dAm........e st ittt tstorrsasasasaass sorsis 367
11.4. Bai toan quy dao chuyén dong ciia vién dan .........c.ceeerereereererecsnnnn, 374






