oMATLAB.

El@ﬁﬂﬁ{%.l‘:lﬂt‘ B2
=

& 4
.""

A i s S S 2 E LA



MATLAB A EM B RMAR

i¥#% MATLAB ZEs{fi ik
Ll
F 2 i)

=L

T F I Y & AR AL

Publishing House of Electronics Industry

Jt% * BEIJING



A& &N

FHE LA MATLAB HEAME T MEF it &, REH MATLAB S8t BARE A,
ETRMMUER S A, JHRWAEF MATLAB SRS AR A AT A0 ST B 6 Bl . 33 2 o) B 35 AR L 28 16
577 R AR A R . BEHORR MR MR . ORI R, B B AR . R SR
RALERE, UURIARERRMEE. ABNER/FEHE. BRAR, HEERXETHRHEILE EEMEE
B ) BB T VL S SRR T .

A RN SREAEL T E T W M RARS%, AR %SRRI R ER AR AR
M, BT HEEEE M B W R AR B 1 B R AR T VR B F A

REW, NMEUEATARHRYREBZHBIHERLNE.
AL E, BEULR.

BEEm®E (CIP) #iE

Hf# MATLAB ZEBMMA T E RIS / EHEE. —2 R —JbmE: BFITI R, 2017.12
(MATLAB i ER R A )
ISBN 978-7-121-32870-1

I. @i II. ©ZF 1. OMatlab ¥ IV. @TP317
o E R A E B E CIP $EEZF (2017) 25 247647 5

ERgmiE: BB
TiEwmiE: B B
B Rl =MHE&SSHRARAR
¥ 9T SEHESDHERRAF
HARRAT: BFTIkH AR
IEEWEIEX GHER 17358 #% 100036
F o OA: 787X1092 1/16 ERdk: 2825 ¥ 723 FF
R W: 2011 4E5 A% 1R
2017 E 12 A2 IR
Bl K. 2017 4E 12 A5 1 {KEDRI
Bl ¥ 2000/t @ Efh: 68.00 7T

JUFRTE KB F Tov th R B P A SR B B, K H s . & BEER, 5 LRITHEKR,
B R K HER AL iE: (010) 88254888, 88258888,

B FE R4 Z zlts@phei.com.cn, RN 35 IE K HF14 2 dbgg@phei.com.cn.

APEMEERSX: chenwk@phei.com.cn.



T

Al

MTEA A PSR SR s, TENA. Rt @8ERELhEER, #
FHELIBMH T REBA S WA A KEEZH . iz FHEEEf TR R & RBUX
AR AL BRGS0 i) AR O B AL i . AR AR R, T — R AT AT T R
RJEMATAT 7 BrhadEad i, ELBAN A BT 18 45 R B EE R T R R B A T Y

RERRAEE A, ZRENEFRERESE, BRRMTEBRNRETE
NTE 17 L2 LLJE « H-MHANSE A JE 2K P BB AU 8RR 23 B8 R e Ak ) B O A R 4R 4L T BB
fil, T J5 77 A 0 A 43 R0 7 26 R A Y S50 i PR AR T 7 42T AR OR oy LBk T v

BT ZEEARAHABEERR, ERHE T HHEFRIMREFHBOX L AR RE
B 1] BB B B T M. BT 20 A 40 KK, FoRMFRERTE, BTEELNF
B TEEY, WE, AATENRMNEMEEYE K, #7ERBAGAMRAR T TE
FIRIEH &S DR, ABERA TR KBRS T AR FR, FRERMMERRE
T, BRI TS ERMNAAE T ERNEFEEAESMME. XM AR EBEET
IERBEMAELE, EEEURFEMRIENERM, HASHRGHRUEREETE,
AR FE REFF R TR KIE .

5itER, METENSAEARKRRE, & T s E RS SRR
HAZ, FE TR ARANAKF R AFR, #&e 7 WRSEhr i B %%, MATLAB i
RHPH—F. MATLAB &3 E MathWorks A 7] H S BRI E22 54, 5 Mathematica.
Maple A= KEF . MATLAB LLHE & KR It E g ME S m « M imm
TRAERRERAEEZFF. BFEHRESAB A IHERM, OB R B R
RBHTHE AN IR,

EEAMNEELRES, RGBSR ELWREEREES] “BERR. “BEE” F
5 BRACEW T EAR KRN, AR XEHAE TR, Bd Tk TFRE
AT, RMETE A AR EE R M LR T #, BEAS 7 H 0 AR DR bR R R B BE 71
EfEE —BEEREX4—FH, ibEFRFEMAATERE®M BN, JFHRKE
FRFEET BRI 7, BhHREREBCFE R M RIE, FIH MATLAB 1X /N5 K T B Sl 3 5HE
H O, mEs s RS, SABLLTERMAAER, RS T %
5 MATLAB 4546, #Bhista MRS BI AN 77 T 38 & i v i LAk el LR B /7, ik BP(E
RECEEMA SR E R & B RS R MATLAB f## o8 F R AL B0 7 B, i
REAE PO N X AN, WS ROTAT B B R A T SR B HLSE At

ERPAEFEUBRRAERNEL, BRGNS SR Sp 8ER, IF
GREEZFENHFELERER, NMASFRMIIEIRFIGZEE MATLAB FHSCHL . &
FHIARRS T RUAOER S EFRARE RS, gkl EHL. JELERL.
TR ZHBERR. BESMSRAE, BT LR RIERE M ITE, Fltn
SRR RIR K BRI RS, HEEAISSE S MATLAB E#&ilff R BONE &l
Wi B e KA R TE, BERERGZENBRETGES.



a\O i MATLAB FEBI U EMEIDR (% 2 )

A HERNR 167 S ik s Bk ERR B AR AT BRI SE R, HEMT AT LUK sE bR
) i A R R 5 TR B AY, [R) A B s MATLAB & 5 #HT K. Hehasepi €
B FERFP BB RS, AELEROIEEMEE, HESZIEHEFINE.
AF4A 11 FE, H1 FEEEHHE MATLAB 8 3G, 93 MATLAB f 524 (#
Ji%. MATLAB HI¥ERE A ZFiz5H. MATLAB MERShRE R T EAGMER; 82 &
4 MATLAB FI4EH1RFE M CHEFEERmFEBR & MATLAB I8 D4R, H454 VC+
PR MATLAB FHALSRRAEIESHE S, RBOFRRERRR K&, 5 3
FE N A BE % O A B—B AT B, RN BRI EORES . B iRA
HERFEES RE, SRE R0 5 MRk S @753 5 4 25 10 33§ MATLAB
MR RARZE S, 2B inf{E F MATLAB R MR BER R, JEL R
TRIEL 2 EARED . S A AR B R A S B LA AT PR SR v B, 4 b R AL
B R B AR AL ) R AR T i S R MR, FF4A H MATLAB Ak T E A8 oA B2 ek B 436 F 7
W, B KRR SE B9 B i B AL T SR 0T B2 R SE R ) A . AR X & R E A
W B PR E E AR A MATLAB 2N M4 &, #RG H T EANHE S LR,
S3HT T & Fh B AR AL 1) B B S SR R 5 1A MATLAB KA# 7%, F{Ei# thig fefg. (458
—RE 2, EHELFERNTBEMA N BE T KEMN M, 187 KiEEa] L&
i, BEiE THERNT BRMAERREENTR, B 7 EE 2% AT
WA e N A 7K. 5 11 T4 SR MRAL 7455 3561 o MATLAB K
BT 1% o
ZEERSABNSRES, BSAREEFE. FTMRAKNEY, MITAERBNRER
BT HLZEROBAMER, FEABHEBMNERETTE, EHRRREROEE. £
BEMNEAZFWAERR, KEEESGHEFNRTHEE R0 RN A s 1,
¥ MATLAB T B85 BARASEhr i A S &, 8338 78 5 > B0 R iR 1 [RI B v DA 283
THEFh AR AL A7 5 CAAR p % AUk F S ok (v R, B8 R R AR AL R R T BOK R
APLESE | BEIER L, ¥ MATLAB 344 F &7 %3] 7 MATLAB R2014a it 4. A4
AR TR RN RS E, WAl 1ER SR IZ R & AR A R F A A1,
ERE N AR TESER ST EETHNSE .
AP IR BER B VRTY 2 MATLAB R2014a FEAREFCAMAN F £, & SREGHE
BIEM (www.hxedu.com.cn), JEM RS 7 G B AR 7L % 5% T .
ARFEHFHEE, FANSIRS TERNEAKES, SR, Ka&. FAE,
FAR. FR. KBS BAHE. &5, AP%. FE. HE. KEE. FRK.
HTEEHAKTFHR, mzrEEE, PhmK. FLAEEBRZAEFRAES, EEE
WURIEE . FETASE R AN HIERSEIE.

Gy EH FH
20174 8 A



1 E MATLAB BT BB oottt ess s ens e en s nas s e 1
1.1 MATLAB BIFT c.ieioiecieieeeceevessissseasssssesesssssscssssssessssnssesssnssssssessssssssassssssssnsssssssssssssenssens 1
1.1.1  MATLAB HUFTHAE G R ..o eeeerecereeseassssssssssssesssusssssssssnsssssssssssassnsassaees 1
1.1.2 MATLAB B B I ettt sa e saee 1

1.2  MATLAB AT Liimmmrsssssmssmisnmsisimomomassoncsdenibssissibss s boosbbnsmbiFonasss stsitanirsons 2
1.2.1 MATLAB TAEIREE ...t ssssessessessesssssms s s s sessassssasssesssnes 2
1.2.2 MATLAB T HIBHEZET ..ot aee s 8
123 MATLAB EEHFHIEEEZE .ot 11
1.2.4 MATLAB HFIERE ..o seesses et e ssessosessessessesnsssesass s sessassans 13
125 FFBIBE oo es s ss sttt sr sttt 20
126 REGIBIHIZI .ottt s s e aas s 22

1.3 MATLAB FJHEREIB R ..o rcvssessssrsssssesnssssasssssbessssssssesssssssassasssssssses 22
13.1 JERRRIIREBEEIN ...ttt iictsimitoinssinbman st ninse i8tsnemosiusommnsasbssas metiebion 22
1.3.2 JERERIR R GBIBIEHE ..ot esbesse s sas s ssasasnas 25
135 FBFEIEIT s mmisomsecnsziiss ol Pheidsloldobss seesebbs e kb v s besubonsvind 25

1.4 MATLAB S BIBITEIRE ...t seee s ies e ssesssssessaes s ssaesesssseane 28
1dd. - SHEBIIE . cnaaosinmsnmnios iy o i e b sssscxissbe 29
142 FEREBTE ..ot sssssssssssatasmmsomebbos ok iecsamsstemmseta e onaesinbms it dinnss 33

1.5 MATLAB T EFAER ..ot sssssecsassasesasasssssssssssassassssasenssasessens 35
1.5.1 MATLAB T BB HIRE IS oo 35
1.5.2 MATLAB L EAAEFITTIE oo essssss s sssaesssssssssssssssassassane 36

16 FEBEANEE . csiiiiiiesismennssmsmisiosssesiasiisbaisisssmssnssssontssssvsseinssosness Ssvassusnans ndisdsansensasn 37
2B MATLAB ERIFIRTT oot sses st esssssaess s es st essseseeemsee s essaseses e esesesee 38
2.1 MATLAB B BT 7725 oot ees st s s sessss e seesnsanssse e saens 38
2.1.1 MATLAB H AR ..ot eses s 38
2.1.2  MATLAB i) M JIA ST TN M BB BT oo 46
2.1.3 MATLAB FEFFHITIIR oottt aee e enesssses s aseenees 53

2.2 MATLAB ' FBIRFE .o vess e esess st s ses st ssassesasasssvesssssssssssssssssssssssnsas 55
22.1 VA MATLAB GIZE..........ooooieecvceineceemseesssssssssssessssssssessssassssusssssssonsas 56
222 VABHBHABEEEPE ..ot st ses s e s st s ettt 65

e . i O A 73



2N i mATLAB et BEmBITE (8825 )

3.1

3.2

3.3

34
3.5

F4E

Vi

4.1
42
43

44

45

4.6

4.7

1 PO ESD S ———— 74
301 BT REEIFRE et se e e es e enaesssensnens 74
312 BRI AN IERITEE S BRI oot eeeee e see s 75
BARAC I BEETHERISEB ..ot tsees s etenssnsess e saesesssense e ssessenesnsnnees 76
321 BRI ..ot esaese e s s e ees s sees s e s eseee e e 76
322 ZFURIAIRI ..ot cressscvenesssassessassesssss s vessbensesessssssssssesssssssessesenssnssssssesans 77
323 BEBEUREBEIARI ..ottt ee e s s ses e e es e e sees e s srneannn 79
324 ZBHEHFFIRITET ..cooooeieeececiesiereeee e eeee e sees e ees s es s e s s 80
BARAC T BIETZEIEIR <ottt eeee s 81
330 BARAEIIRE SR oottt ses e e 81
332 BARABIIREIIZE ..ot ee e e eme e son s e ss e s s s 82
B AL T BRI TTZE oot er s s e e aee st ese s ne e 83
FEEE /PG .ocvvcserassnsnissssasasssnassssssassssssssssssssssssssssastsssissssssnasesssssrsssensssasesssastsestesssteseses 84
£33 k5 < 2] [OOSR 85
. - [ OO RUR WL S - SN ST SU— 85
R AR T T T — RIS oot se e s eenen 85
LR IR AN RBIRIBRIEZTL <ot e s s eeees e 87
43.1 MR BT BEFRAEEL oot sssnasnnans 87
43.2 SeMERRIE REAIFEREFRAETY oo et 87
433 SRR AT FIEFRAETL oo sses s ess st eenes 88
434 HERRHEBIAIBRAELL «ooooeeeeeeeeee e e eee e 88
AR B R AR oot ssctsesesaesses e esees s seesseeees s s eeeees 89
Ad] - FETERR ....coosinvsssmmvinssussmssbossoroosinss s sisSoncstsssbnsasinionsdbinonsess eqoananosseoas axssssassasess 90
442 TUITIBN TTHATIR «.covenn o rmormsenssstinsiissstnssssssssasesssassussssbssnasmmssassssissosassasssasussasensns 91
BA43  FEATTITIR c.oooooeeeeeeeeeeeee e eee e eee s es s eee e e seess e e s e s es s 91
BA4 BB oottt e e e et s e 91
BA5 S oot et s s s s e s e n e neenens 91
LRI DB ETTRIR .o eeee s ces e esee s e es s s s s reesee s ereenn 92
451  BTENEEE .ocoocnommmimmmmmsmussossasssssinssaonsiinesiossinidssssesssissdons sissismssatssnsaiessssssssssnts 93
£.5.2  BIGITR . ocicscibivman o e it einms oo aves s iiamsndon baen oo ssones sssssssssnsase 94
4.53. ATZERBBTEEL ...coconsnsssmssiimisossodbismoninmmoninnissustastorsssasssess sasastsssasses 102
LR HERR 13 AT MATLAB SRIB TV <.t eee e 107
4.6.1 ZRHERRI A EE] MATLAB FREEEL oo 107
4.6.2 RPN A RERAEH MATLAB BB ..o 108
ERAEFRIZER ..o et eee st e seessee e s tee s e s ese s e s s s s e ee s sas e 114
.70 FEFETF R c..cooooeoeeeeeeeee e eee s esses e sses e res s ses e s e s 115
4.7.2 FEBEBEBEINRI ..o eseeee e e e s s s seenees 117



473 TEBHEIRE .....ooooeeeeeeeeeee e ceesees e sase e saes s es s s s meeseeeseeeasemeesssesen 119
474 JBEITRE ....oooovierirenrersieie et esses e ssss s sas bbb e s bbb sttt st 120
875 ZEITIEIAIRE ..ot eees s svesees s sessseesemsetm s ssesn s s eassessesaseane 122
A8 ASTE/IGE ..ot ettt st et e et et et et en e 124
ST .o ccssnmesssussssensamsssnsnssosbnsasiovsssss s sSSP R SR A5 RS sl s s 124
BE ST BEBIIHY oot e et e ettt e saee e es e erane 127
(1 - [N N Sy SN YT TR ] S —— 127
5.2 BEOHRIBIBZERTY oo e e ees e staes e ses s seesenenn 127
521 BEAIATBEBFIRI DR ..o mee s 127
522 BEORR ] BEAIBUERET oo eesssessssessesssessesemnesesssnenns 131

53 BEEUIRUIIIRIE ....oooeeeeeeeereee et seees s tesee s esse e sses et s s essaeesaetass e ses s st enseeen 131
530  BRIRTRRH . ..ooveseviorsinaamssisqinsssisnssiisssnisrsssosuckissoxesissisnibssitniSsss st isaghiiesssnontsns 131
832 FBIIETRIE ...ccovmiiriomsspissinibussiviagssgrissisobinsssosiutsiystssdihosisensargpsansnessonioes 132
533 BEAZEVE oo et ettt st sss et e 136
S84 BIIHIIIE ol vnonsdesinssmssssnin oomtostiandasnbubonsios dan bty it abosilob Bamernodicungamsmesaoss 141

54 BEGFNLIEIBE MATLAB SRABFTIE oot sses e 145
54.1 H MATLAB RZ—RIBEBEINEIEIRE ... 145
542 F MATLAB RFE 0-1 FERIFIRE ...t ssesssasesseseennns 150
543 EAHIEBIH MATLAB SR .......ooocveeeeeeereeee i esmssessessssesssessessassssssssesesssnens 153
5.5 BEBONRUIIBLFIZEB ..o eseesesser st seseses e esesssnseas e eese s eene s eras 157
551 TFRIHEFETIRE ..ot eeaseseesssssassssesesesmse e ssenesase e maene 157
552 BFETRHAIRI ..ot se e esa s s s ssee s ae e sess e 159
553 AEFETFRIIIRE ...ooooeveeeecreectetecceesesee e siesesa s s s snae e s sees e sn s ssansnnne 162
554 TFELIIRE ..ot ene e et et s s se st e e e e see e e e ereensaeees 166

5.6 ZEBEIIGE ..ottt ss e sss sttt sesna st s st s e r et et 168
T.cocoviiiiismaesmsuctisenssponmsenpssesmesaesssnsesssmmsensawsser P A AU I R s = o o 168
BB O T AEZRTEIIR oo e eaes e e es e e e n e s 171
(% I ] S O S P ST R N 171
6.2 AELRMERNRI A B AIBEERETY oottt e 171
6.2.1 HBRIEIAELRHERNRI TR .....coooeeee e eee e 171
6.2.2  AELRMERNRI A REAIEZAAETY oot 173

6.3 FREIBIRU ..o rcrsomororsescascuseromnasssnmmtoissmssiioresnssy oskessssesnnabesssdersissssssensnssnboness 173
63.1 RRBARIEFIRD IR ..ot se e vesssssssseesssnens 174
6.32  ABRBFNFRE «..ooooieeeeeeee et s s e ssee s ensnessemens 174
633 TARIERIEIMRI FEAIBRELRE oo esssssssens 177
634 BHEFARIEZHEINR]E BEIRER oo, 179



2O @ maLAB RNV B MELE (9824 )

6.4  ARLRMEINRI TENRTEEIIRIE ..ot es s svess s 183
T | S R UL | NN S—— 185
6.5.1 —ZEHEEMBIIEATERE ...ooone et 185
I % 3 7y I & 7~ 188
6.5.3 FEMEEE— BT ...ttt e sssss s sa b st st semenas s 190
6.5.4  THIERIE: ...t et en e 192
6.5.5 —HEHEERI MATLAB SR ..o 192

(X2 5 v} 257 o AT 196
6.6.1 FHIE T IEIE ....cciiiinisismmssinsmssnsssssssssasssssasssnsesssssassssssassssssssssassnssssstassasssassans 196
R o S S 198
6.6.3 FEBEFTUTE ...coociemcinsrnssssssssnsssssssssssesssississinssassssbnssbasassssssmsssssussassassnssass 201
6.6.4 POWEIL BHIE .......covoevovicrnevssassanssisnassonsasassssnssasssnussssnesasnessuons ssssasusnsssssssasspanss 210
6.6.5 ZHTLLIRMALE) MATLAB >RAFEREL fminunc........cooovvvorvecriinecinnne, 213
6.6.6 HHETLLIRMALK MATLAB R R %L fminsearch ............ooocoevvveevceennn. 223
6.7 BHELITAELRMERAL oot ss s 226
R % -3 L E i 226
6.7.2 FEBUTCLITRARIMIE ..o eeee e s ssesenmens 228
RS QR TG L e I o MR Lo ST . s A e —. 234
6.7.4 ZHEAFLAH MATLAB SRIR ... 236
6.8 ZRBTEM ... ssisassbssssnss s s s ses s eass st sasra s R b e a s bbb 252
(I = TS5 5 4 = 2 a7 253
682 FEASRAIIRAETHE .o 256

6.0 IR IINIR . v lics it lusssvisiissovbsisustisiossmsieivsiesbiian essd oo v on yovh e b s s 258
br ) S R O RS AT WY SO AT T vk e S — 258
BT B TRIIEY oottt s s s s eenen 262
7.1 IR AR AIBUERRTY oot es et ss e en e 262
7.2 ZERATI ZIFIRI T .o ese e s s e ess s 262
T20 BT FEVE ettt e s et 263
722 FIAEBHIEITRTE oo sesreesessenssessssstssssessssossssstasssssssssaesssassessoses 264

T3 FEBHIETTTE «ooeoeeiseeeseiseossessssisssessssssssassssssasensssssassesssssssssssmesssasenssssensesessasssssssses 266
Tl NI IR o it s it s aa e ainsrns e i avmmtlissebmte b essmsan sememint sonsrsassesarn 270
7.5 LORKETERE ...t iionimmmioisommm srasmsiionsoni beasoriomsene ose iobsminnessdsisibaasssnssams sesasassssssass 273
7.6 RN AR MATLAB SR ... eeeeess e 277
7.6.1 FASEAETHEZE ..ottt 278
7.6.2 FBHIBELILE ..ottt st s ss e saeens 278
T3 BT iisssinrialsovenniissonoalossisssiiosvessissdssssreshuve semssasasssonissemnisomsesi sissss 279
TBA  GEE I .ivcscmisssiersmmiminmsisionssssismmsisssmssssrssamsassmisssssspemisiar g ipsrasessass 281

Vil



g A < U 1 | 284
TTR....ccomemivmsnssiomsmsmsmssassass pomrisassmspesrsssessssmmsassmesS s stz olies A i el 284
R B B ERRIHY oo s ns e s eese e 286
8.1 % EFREURI AN BT ELRETY oot ss st e 286
8.2 £ HARHURIA BRI AREE T GUIE oo seese e se e erse e 288
I e A = s /i3 TR 288
I AEE S sl & = 291

I (52 A =R 75 81| OO 292
BB BUBREE ... cicitomcomissssisiitumsssfomss bisasis bt oious oo it e s b eamss st srasseponsss 292
8.3.2 FEMPEEEIE ..o snssesorsssasssssssnssssssnsssssssossasstessssssssssssasssessasssessans 293
833 IHNRIBREUE ..ottt s st ss e ssesss b ss st sass s esansssssssasns 297
834 ZHAFMEIA MATLAB SRR ...t sessessssesssesssasssassnans 300

8.4 - EREEEIBRIIRE .ot sinnnivaiti atisons ansom oo ien hasion e med S5 S eSS 306
8.4.1 LM HARFIRIBIBUFRETY oot 309
842 LR EHARIERIIISRAETT VI oot esee s s essaesssaenans 316
8.43 LAt HARFRIEI MATLAB SKIF ... s 326

IO o Lo S e R S s M N D 333
8.6 - BEIPIE ... csmmcssnsvsomssmssamnsississsisiessmses oo b e s e s s sasasssssess 337
b, | S, . W W b1 . PN - P X . 338
OB Bl G RLBIEIL oot eeeen 340
0.l Gl B oottt ettt e et e s et en e eneen et e eeenas 340
0.0 TS .o iisisimminiresiissrisiississioma o ssammesvssriortbesnsiiovinles 341
9.2.1 BRIZEZIE R ..o ssessisesssmsssesasssasssssssssssssasssssssssssssssnssnsssssns 341
922 FEBIZEZHED ..o ssssssasasss s ssesbssbes s sassssss e sassens 348

L - T 2 1 353
9.3.1 FNMBET AR Z A I BIIEEIR oo sessessessessssssssssssssssessesssesiesases 353
e I G o5 =7 R S =l L1 10D 6 o . OO 356
93.3 FFIEZ ] MATLAB SR ..o eneans 359

9.4  PHLEELIIIAIT .....coovoeveeeeeeeeeceease s sesseesse s sssasss st assesasasesassssssssssssasassnsassnsassasassass 363
9.4.1 FEABEEEIEITEI ..o esesessssssssssssisssessssssasassassssssasins 363

L R G A L1 3 OO 366
TINS5 25 0 A 373
9.5.0  FEABED . ... . oissomnansvinsmisssssssistisisissinans isash sassns oeRsRE s asRE SR Le S nss A 373
9.52 H/INFRFHB KT TEIISRAR ... ss e 374
9.5.3 H/INFEHABKIAI MATLAB SRIE ..ot esss s saesenes 375

GG BN ... cummisssissinniimsssssmssisusmesaseseissobss sivhionsssens alssm ssserneibepmspmsassagsars 379

IX



2\© @@ maTLAB ERIMTH EmEImE (882 4)

10.1
10.2

10.3

10.4

10.5

TFNE

11.2

113

11.4

11.5

.................................................................................................................................... 380
L R =12y - =11 OO 382
BI B o ossecassmsismansassosasmns sosssssesmassassosassasa smsaanassasemsassens ssuoss susssse smam s ensannssassonspassesinins 382
TRAEBIVE ...t sesessssassssassassassasiassnsesasasnssissassssmnssasssshasassassas sressssestassas 382
10.2.1  HEIR ..ooooeioniomisnmisssnesssesssasesssaseassassassasisssssssssassasssssnssssssossasasesassassssssasasns 383
1022 ZEATE TR .ot srs s s st s et st srsa s r b ane 383
L0 T T - A OO 385
1024 BAEBEIERIEEAIBIR oo e 387
10.2.5 BAEEIER MATLAB SEH....o.cecvveceecieseessoesesssssessess s sssessssssssssssssnssssanes 391
BEIDUAR KB oo eees e ves st s s s se s st eae st sess e siesansenmans 397
10.3.1 LB KEIERIZEA B oo ss s saenes 397
10.3.2 BB KEIEIEIEIE oot eeeeeeev st s s se e s s 397
1033 HEHBUE KBEIERIBEEEF R ...covvoeeeereeee s saeans 400
10.3.4 HEHUE KH MATLAB TEFRME ..o 405
= i~ 409
O O = 8 g OO 409
1042 ZBHBEAIFERTRIL oo es e raenes 410
1043 HEZBEREIFBIR (oo ssesessssans 411
1044 ZEBH R MATLAB I ..ot seas e s ssssesnes 414
= OO O 419
BREETEI oot s e ettt ee e rnnee s 420
LR AR IRV BB T BT ... eer s eee st s e st eeeene 420
OO O @ 1 = - O 420
11.1.2 ARV BSGE ] BTSRRI ...t essse st neenas 423
Ei2% 03/ T = 1 426
1121 AGFER BRI .o 426
1122 AHEERFEAIRIE ..o esesss s esssssssssssssessssasessssesssssessassones 427
AR R IR R T TR ...t ses sttt e s 428
1131 T B IR ATERAE .o ss e 429
1132 T A BEBIIRIE ..o sass st st es s es s senasmasena e 432
e s g OO 433
11.4.1 B RTATERIE ..o s ssss s sess st s ssenaanae 434
1142 BEBEIAIREATIRIE ... s reeean 435
P 5 P LR AR A BB P TR ..o s snsssss s sesans 437
11.5.1  JEASMEEBTEAR ..o tsses s sssae s enasssesaes s sesessnens 438
1152 GBS RAEIBIIRAR .o sssssiss s sessesssssessesssssesssesssssessanes 438



& 1% MATLAB iE=HY
e~ 2, o

AEMBRATHE RSN TRER R, FERHBEE TH MATLAB IAHSCEREIR, A
B AL — B MATLAB TR RRRA RS E — A RIFIERE . RSB
F MATLAB 2 BiSHZEBAEA — DA RIAR, AR MR MATLAB 774, KRR RILR
#, REHENYH MATLAB [EARMSH %, S5 MATLAB ) T{E¥#, MATLAB K4
AR ZFIZE . MATLAB B IEE R T AFAEIER.

1.1 MATLAB &4t

MATLAB /2 3% [E MathWorks 2 7] HH & (I B B84, MATLAB 23R 5L 56 = (MAtrix
LABoratory) [If8jf%, 5 Mathematica. Maple FHF A= KE ¥ . MATLAB 7] LLATH
Mz . 2H REAERE. CMEZ. QAP RE. SR MREEFOERS, FEN
AT IEE. S5t EoA4E5EE. BRLEE. S5RN. BRI SME
i

1.1.1 MATLAB =4 E5%XE

MATLAB ¥4 F 20 tH4g 70 464X, Fow 65 R T 86 5 K22 B H Cleve Moler &
H[FF. MATLAB 28m 28, BEHET -0 —EXEARNGRE, BYHEARRK
HEERERET 2R, HTE MATLAB HHMEEHEAERERE, FHNZI KTESL
REARFBR. HIERFEN TR AR BB MEREER S, A{2{E Cleve Moler Xf
MATLAB #HT4 S K, HT 1984 &5 Jack Little ZF—i2fil|/r 7 MathWorks A&, 1
MATLAB #Fi#%, ZJ5 MathWorks A8 T hA B EFAMRA- TR . a2
HFIRRE, 3 20 4 90 4548, MATLAB T4 E bR 4| 57 80 b5 A 3.

1.1.2 MATLAB E=®{LH

MATLAB C4&KBBAES LR BT &R IR AT RN . £RFHRK,
MATLAB E&BALERE. BaEHER. %0 HFETLE, IFERFHEFR
REEAHET R, EFFURAMIIEIT, MATLAB 8 ZH TR &FAAE R,

°®
®
1 o
oc...:.
c00000



2\O z@ matLAR ERNLTEDBDE (82 15)

1. BAZANMNEAEIES

MATLAB 2 ffCAREIRGE & B 1 — N EE R HE#Z MATLAB HIfE R EM. MATLAB
(1R 2215 AR B RS,  WiRARAE C B85 P SLHLAMERE Matrix_1 A1 Matrix_2 [f)3f€
L, HEE RN OCREERBE RN =EMHEN, TE MATLAB 4, REBEERTA
Result_ Matrix=Matrix_1*Matrix_2 B/ A [FIFERG, HEPERY ., # BE S FAERRIEIRER C
B okSCHl, WiFRREE, WifE MATLAB 1 H 75— /ME I ar 2 50 AT LATE k.

TIREIR AR MATLAB — KB ER S, HERET2FE. FN, MATLAB $X 4%
18U, % B T TREARE R R S R AR TR, EATHR H e s
BIEFIFRE, IRAZIREERFAM TN HRE S, Wik 7 LR SRR RS Bk,

2. =EANERIIEE

MATLAB BAHEKHEAL RN, & 8 E 2 B AA IR TR, AT LUK
BAGEM A BRI K. 2/, MATLAB X EANERAETIRENE TIRAHSGE, EEAMMY
HA BRI AR ThRE, T BRAsIn T — AR BA 1IThRE, BT KL
REER, L REACER K DUAEER RIS -

3. WIFHHFE

MATLAB 20t BABRIE RS, 4T KRENFEMLHER. £ T 6 LA5H
PR, W UAMIERMEBHERARF & EIERIET: £ 116 LWS 08, EHMmT
6 E—FErTUgmi¥. B, B A LLE diiR e 7 2t MATLAB % 5 KR FEARKT 6
Z B R HH .

4. THAMERED
MATLAB 5 Fortran. C 1 Basic 22 [ #& ] LAy (@b s IERE, LU KPR & M 45 Fob

- GG S

1.2 MATLAB A’}

AATE A AT {EH MATLAB #HI5F2H 4, % MATLAB % . MATLAB #
B RS MATLAB FIBR RS, 25 FEiHE MATLAB FIZEATEZATR, W MATLAB H )
BHERR, WERR. FEMXREHEZESE.

1.2.1 MATLAB T{£3f1E

N T Ji{E{EH MATLAB W ERERISCHF, MATLAB NH P #RME T —EXE#N TR THE,
Hor £ TARAKREA - AHE, e84 MATLAB £ifl. m4&0. fEdaLEa.
A E L, LARATR% MATLAB &F{5 B I3 588 -



@18 marasE=ma O

1. MATLAB 0O

JE 3l MATLAB R2014a N 2T, BE# L ERKZ MATLAB RIBGA S, W& 1-1 ff
~. AJLUEER, BREERSHREZENTFED, EIf24ATBRE D (Current Directory), 4
% 1 (Command Window). TAEZS[AIE # % 0 (Workspace). i #r4 & 0 (Command
History). T [HI% EEREH N7 —MEZERINH.

B TS MATLASY IRIUER . REZOMARRREA,
> Aemagic(®), [V, Dl=eagfa}
A=
e [ |
3 & 7
= ¢ 5 2
XHEEE D :
Wsni— fir & & H
-0.57T4  -0.8131 —0.3416
-0, 5774 04718 ~0.4T1e
0.5 OIS OBIR
X " b
&~ ® aNE
1A B163574921 1 s D=
‘%D (15.0000.00:04.899... -485.. 15.
=Y 03774081380 082 15. 0000 0 o
0 &8990 o
0 0 —s.89%0
TAEX & 1
fix »> |
e - J’

& 1-1 MATLAB HIERA S

D &% (Command Window)

4% 1 (Command Window) i F MATLAB S5 [A], MATLAB K242 =& N
“>>", FRIN MATLAB 2 FHERRE, HERATLAE > ZEMA—SEAGS, nHEiEHE
&, SRJ51% T Enter 5, | MATLAB £7EMm4H OB RER, HEEREFRTFEE
% ans. BN, RECEEAN 3 FIBEER, ATHAINT s
7 " i

- ﬁ L -
KH LRI ERR 54T, HBREONR RN SR, fLUBSREBSHEAF <= AT E
W, HFEZZE. flm, TR P REREMEZE, ATE S KFRAMTR, &
15 “%” f& MATLAB RS, W 4t w] LUBIE T 73k 5 45 R




2\© @ maTLAB BT BMEImE (% 2 4

Al EREMAE OMA =3 H& T En 5, MATLAB %ﬁéﬁ OHEEERX% -
WAMHEE R, HFERILERITENFEER, DllJEIBkiﬁﬁ “;” RSCH:

MATLAB ¥ —FHAS e, HHTURES <7 A58 < kL, KIET
RN B TER, A SRS R

2) THE=MEHE D (Workspace)
MATLAB K T2 a2 A T ia s o 1 & FaE B SS R A2 1a), 1 TAE=E & 0
(Workspace) WA T BRZFEEMELR. KA, FHHEEEIERME, qfLlEE TEERE D
SAREFHTNE., Fid. RAEAMRSRE. FEERNRE, MATLAB REfEETidR+H &
WAL R, XLOBBRERIUCITEREHERR, Fit, X®ENTEASSHT
YEZIA].

RNTWNFEARRFATHREIRIE, BT U&MTHAR, ETLMEH MATLAB #4512
B3 (Variable Editor). @I FEHBHRTAERNSETEPHEAN LR, BATUMEK
ZEPHENCE. RREERORAEOE 1-2 s,

[Ic] Xomash 30| ngl 20 [ e e S R T : o
i 201191 double
e 3 4 5 ¢ 1 | 8 9 | w FO R T T A T
~casel Quey Wil GbEM 0Me OGN ledty, o iLWod  olooid  tooo, | ctosd g
DAME MY GT6Y 0706 0BMe 02 OSMY 0943 QMSM 09484 00GA 054
o O O T o O O O Ly O . O T
338 03408 -06030 06497 8 7071 2 sy 07253 07253 0753
02811 04574 -05103 83 0837 017 08137
02300 e aars osa oson osonl | s
|—ow sie o s vt
J 2 J 01674




B18 MATLAB ESHE @”5

AES, EERHEEHREREE SHREAESMBO KT, LB iR
Ctr+C TR Bl LA Cri+V SCHUSAR HORNESE: FIRY, AT LARNa 4% o 03 v o
HATHE, WIEBOSIRRSIESE . B — R R RE T EAL A E bR MR SR AT 4
8, FEHEM TR

B wm) — mersdER s

B ) xR TR, SRR AR MR E R, AL
5 BT B ) BB R )25 B e 2 o OAE— T A

(S8 ——SEIRFTE AR ST, L AT DUKE I SR I 32 B g 58 v A — 7
#eh,
ORI ——— ST (O R R
B (LE) — 2 FTEEUSHE 0 E.
AT LB SR RITHF AT R85, LI44E MATLAB
2

> FET RS A O W A R

> FRATERL SRS TS MRG0 TARME

BT FF AR ;

> HRMETZESL, BHRAAAREHIE 1-3 ik
R, ARG GS. FEDEEN: &
A “UTHAHERNZE Cul+D” AFH AL oiEamsE
MMNAEEL R @d “AFA...” BTEIEEN
RERMBTEMGIHRE: 4 “EfF cu+C” ATE
HIFT AR EIE: @4 “EREA” BT RIgamEHE
BERBIAR, RUWAEFRMNZEELA var, U] MATLAB
Sl — AL MHE MR A varCopy: 4 “MBR” HT
MpR PR R, HEZEENTETMHEL.

MRAFEUGATHAREE TESEKMER, TUEMSE RMAMNKHGS, &

HTEZ M FE AaA R 1-1 fir.

®11 ERIEZENEA®S

e 4 2 -
[ i z
| weE 5.6200234.. 06691 €
= )84400:23.. 23400 1
[ 2EER. YOTI0023.. 23400 1
b pos 0 [06691;10.3700;23.. 06691 1
[0.6691;154800:23.. 06691 1
[42800;16.0800:23.. 23400 1+
»

@ & I fE
who ERATAEAE TR (0] A A B 4 R
whos BAREE TFZ M ANERMEIR. KA. HaRAREEmE S
clear AR 18] e B A R
save RAF T AR
load MRS S PR A BB T AR 22 (A
length length(4), # A AMBNSEREKE, £ A NERENSRTH S5 P REKH
size size(d), THEIERE 4 AT HAFIH
disp BrRER
°e
5 e®
cco000®



p———

2O @ MATLAB FERI IR (82 4)

3) 4% 1 (Command History) ,

Ji %24 & 0 (Command History) FFidsH P Ed 4 % DT & 447, fEdia
Tt 4. Rt RIEK, EANRESEEE. EhLme%E 0 Ta4 h L rER.
S TAE. HRARES D a4 % O P RmAAT, RdiaEsbakE 14 raRiEse s, wf
DL BRAH R 356 BT X e I s iy A 3E T B i (Copy)+ $4T (Evaluate Selection). MfB% (Delete
Selection) ZEHfE; Mdiix ey 4] & F AT .

4) Y4uTHFE X (Current Directory)

MATLAB 2417 H3%% 0 (Current Directory) F T &~ K& E i1 LIEHM, A&
RYF TAEEFZ TRXHE . SUHRB R BRI B 5EE 8. HRbrgd o, Bdh
AL SO AT OB, B 1-5 B

s=0].
index=0 % B R UTESHEHR B 00
220408

e=l=1=1]. #3041

&=[1-2112), - o el Ay
b=[4.8]. ﬁegm L
1b=[0:01; ﬁogMi EERE i
ub=[Inf Inf] ; EEREERTET
o | emzome
| mes o
| e Delste
:;)smu n;w;a Sl -
| | ‘ :
el dommw.m | 7 | et pp————
ey | oo ‘\ e | |
o Tin L‘“ N ctex |
B0 2120 ommRm | i e
] feal
1b=[0:0]: | i i
ub=[Inf  Inf] | [lindex | TAEBEPIT 1
Ex, £vall=linprog(c, &, b, 1], [}, 1b,ub) i 'ﬂi sl <1 AT

B4 st S B O st SmRiEsee B 15 U0 HE O A TR H R B O R

BEE AT H 3%, AT LA S ET B & D B RS P BN, BT WA T b
TR A AEAR L E O od Ap QW B AT B3, WHEMRSE DAL T 64

WA D £t B Work H BN 4RT LAE H R
2. BERR

MATLAB f—METTATER “m” XARBEHERES, MATLAB & XL T —R513CfF
BARNAE, BOARE TS LATEEAN O 25 m 28 TR ERE. R iR B
FHER R ZIP, MATLAB Ay B B SO A A AE TR [F AR R

—MRIME, SR T A — DT ER, MATLAB % F AT G4 % -

(D ETAZEAFERREGH UZ TR NRRLNRER, HUERERZARKHE.

(2) WRERBHFHZM MATLAB AMERE, WRA, PITIZAHRE.

(3) FEHF HRPERS ZFRHRLH M X, mRE, #ATEH-

(4) fERRBAFRPERSZFHHRA M X, WRA, BATZCH.

(5) MRERRERPHFAEZSNFRLRE, WAPITERRBLTHE R, Hibsg



