SRR AR T E; o "‘

MATLAB

SYIHAMT -- -~
[ FHEY hE

[(§

TIIH L aEAL

http://www.phei.com.cn



MATLAB Z 487t
R BRAE

© F I ¥ & AR AL
Publishing House of Electronics Industry
Jb%t « BEIJING



mAEE N

EHNABT MATLAB EHUE TP RN, AW R MATLAB M4, BUES TSR, 3
EAFETEEBFONAZRE. £335E0 10 2, BENAT MATLAB HAEEH. S5
4. TS EHMBASERMAE. BEERLILE B~ MATLAB E5EMIP RN, NETEFE
B EHEEEST. BRI RVESIERMETRARM. BEMRS . WM HERE. Wi KRR

LB RES.
AP LMEARFEREM . B, B ARFAR. %2&5. TEERARA¥HS%.

REVFH], AEUEMTARHRPDREHZHIREHAR.
FALET A, BRBULT .

EHER&E (CIP) ¥R

MATLAB ${E N AR / AfRgmE — b5 8FTRHERYE, 2014.11
ISBN 978-7-121-24439-1

I. OM- II. O 1. OMatlab %4 IV.OTP317

T E R4 E B1E CIP BT (2014) 3 225267 5

KilgmeE: BRHI SHAa%E: BH

FERE: BHHl

B Rl dERmiZEsE L gEn

# T deEmERLKE

HARRAT: HBF T H AR

ERTERER T HFR 173 584 #%: 100036
787x1092 1/16 EN5K: 2525 FH. 647 T
20144 11 AF 1R

2014 4F 11 A% 1 RENRI

3000/  EHr: 59.00 T

o8 F H
oo

JUBIE 3% 87 Tl YRR B B A G5 ), 3 1 SR e . B B, i85 A RAT AR
A, BRAKEREHEIE: (010) 88254888.

TREBVFE KM ZE zlts@phei.c om.cn, HARBHZEMIBRMBLEZE dbgq@phei.com.cn.

fR%-#2k: (010) 88258888.



MATLAB 254525 % (Matrix Laboratory) [ #%, /2 H 3 E MathWorks A &) &
il EE TR A AR B R R R RS . e LR KR
WHE ST ThEE, MRS FFBCERATY BIRSE, K52 BT i 2 F i A [ 4%
BT RA, 5 EETF2RE8UE B8 T EUE B S a4 . SRR AN I &
fBA T B RMETF & . FHit MATLAB & & $UB B HARABERNAIEEEES. [
i MATLAB ¥EA{EH7. FRETHE . BHEHE T UL R AL 3h & R @B
HEBLBAINBERE NG THEHOMERES, HR2EHR. TEEH RS
BATHRBE T E RSP RME T —FEmIR R TR, FERKEE LEKRT
HEHETEREFEHES (W C. Fortran) M4 #ENK, RET U5 EHGRETEK
4 () 3 K

$AH M7 (numerical analysis) & RFFT 54 F v ALK A% H02 v 58 i) B A9 B0(EL o 55
FiEREEREER, BREEN A3, BT EHUR AR S a8 B vk
NHRINR, RiHE N EERT.

BEE R FEARBIER BRI AP RN, 8RR 2 i 58 2 b7 e 3k R A
fMZEMek. MTrENERPOHEFEENRS, PDLEAMT HHEHK G REATF R K
B, {64535 SRR EHENAS . Fik, —BESS04 KL B RS &R
HIFF T BESTX TR BESEFHHEEFNEE, 25 EEESES
25, BUEAS WS FHERERM LIRS FMECE NS BEMR S, FEENERRTRE
Fr, [R5 5 i 45 SR SR e S5 B 1) AL

AL MATLAB 344 A B SERBUE T, BA W TR A

(D FENBREZER TRV ERNEE, AEFH. FH, SEHR, FEER.

(2) KHFEW, ESEMBHME, xR, ARBRELEE . WENE MATLAB
KRR AR, AR5 B MATLAB #4758 35 il o 3008 20 47 o 1 )

(3) B ELBRMEE. BPXIY RS EHT TNHE, HilEd MATLAB B
WHIRE. BEXRBEHRBCAFRRRIEAH S, — 551 9EH 9k MATLAB
M5B K, E454E MATLAB £ & 5 B 1 R 4T 7 H# AN BE TR

AP 10%E, THEBREEMEEAE.

% 1 ¥E: MATLAB B {EHEANH. EENH MATLAB FEAITHRE K45 &
MATLAB # 8 & %:. MATLAB $(#55%1%%,

2 E: HEESEA. EENMFEMENCIE. BB, BN R, EETER



g\ ) MATLAB SU{E {31 UFEKE

Fii%.

$I3E: TREEHEYH. FTENFUREL. SHEdE.

B4 E. BFEEHSEEMT. FTENBEFEHIR. RBCER. EEZHE. FEEE
EE. MRS,

S E: FEMT. TENABEEHF. BdETiaEE. BaEEE. hERe%.

B6E: KMESELETEANVKMB. TENMAREMTEANMAE. FH MATLAB
WERBCRBLENE T RY . FIH B E XS RBERBL T FRESE.

B 7 OE: BEMBS. TENEMS. B, B MATLAB RECSEIIRE A KBA
A HSEHRE.

B8 E: MAaATE. FENHAFSERBEMUS TR BUEE KRBT HE.
MATLAB $14# 43 75 2 KK # 55 -

F 9 E: WA STE. FENBRES TRERARR. WSS TREAGRKE.
a2 W5 75 721 PDE BB 4% .

F10E: BAMUERE. FENMANRMSEERE. KENR. FELERRIZE.

ABWRBEHF AN, BRBEFENE, AXNPHEEERAMMFRRR, H
M. RENER “BAME” T8 (RHMEFEEINED R7R; MAE MATLAB BB HAR
B, ZTRNXAGBUEGRFERRR. FUARPEHHALTZREREIE. #MEHFH.

HETFEEERF, ABREFELFPFERLE, EETEREEHETREN
(www.hxedu.com.cn) #ZEAPFZE M FE.

APFTEHAMRE, WAIASMRENEFKREE., FRE. THE. FRE,. 2=
Wi B30 AIEX. BHZF. B, B8, xEH. AR, BPL, 28%.

EREMEN . NEFEE, RERFEABY, E& MATLAB KRNI —$ %
JMEEEFEEE, WAEAT KITEEARAR. BFTEAR. BTRSAERNT AP,

i &



£1E
1.1

1.2

1.3

1.4

F2%
2.1

2.2

23

24

MATLAB m#ﬁm i;’gﬁgg ...................................................................................... 1

MATLAB gﬂlﬂﬁiﬁ .................................................................................................... 1
1.1.1 MATLAB Eﬂiyjﬁé ........................................................................................... 1
1.1.2 MATLAB @J?@ﬂ_{‘ ........................................................................................... 3
MATLAB #}E—bggﬁ .................................................................................................... 6
12.1 ﬁmﬁ’sﬂjggﬁ .................................................................................................... 6
1.2.2 ﬁéﬁ%f_\% .................................................................................................... 8
1.2.3 ﬁmﬁﬂ?,ﬁgﬁ ................................................................................................... 11
1.2.4 ;@ﬁﬁ‘ﬂ,ﬁﬁi&i .................................................................................................. 12
ﬁ%—'ﬁ%ﬁ ............................................................................................................... 13
1.3.1 %‘-E‘- .................................................................................................................. 13
1.3.2 §§ .................................................................................................................. 14
MATLAB %{ﬁ%ﬂ .................................................................................................. 15
1.4.1 ﬁﬁﬁ .............................................................................................................. 15
142 &ﬁ%ﬂ .......................................................................................................... 21
143 ??{f'@?ﬁ% .................................................................................................. 22
BEPE G -+ overvemreermer e 28
B O R BIJ L - veveeeeee e 28
2.1.1 E%ﬁﬁﬁqﬁ%ﬁ&g .......................................................................................... 28
2.1.2 @U@ﬁzﬁk’ﬁﬁ[ﬁ; .................................................................................................. 29
%EM:_}#& ................................................................................................................... 32
221 gjﬂ#% .......................................................................................................... 32
222 }#%gﬁﬁ .......................................................................................................... 34
FEREIEY I veonseossassssnsrsersussesnsnassorsorortnnusnssrinsonssussstsrisasonssansesancsssaonsens esirssnssdntonsivss 38
23.1 #—E;EIE .......................................................................................................... 38
232 GE/NEEE «oveverermeeeee e 38
N ARAE PR IRIFBRR: «ovorersrsssnsasssssosssesssssevsossasasrassnsrsassrsuarersasyrnsnorssavertasaseessusnsoepsnersssasasss 39
2.4.1 ﬁgﬁgﬁ}g;ﬂt .................................................................................................. 39
242  FHAPECPITF ceeveererrernrernmenneerneee s 42
\'
co0 00
ce00®



2O matLas smsmmmmEsE

2.5

2.6

2.7

2.8

2.9

3=
3.1

3.2

G */T?E}S ZR AT vt 43
2.5.1 ﬂi— .................................................................................................................. 43
252 ;ﬁ;ﬁ .................................................................................................................. 45
253 _IB_'*EM; .............................................................................................................. 45
AT RERETTRE oerevsevssseersrsssnsasussssssansassssessusssssssssnststassesssssssssssssasasssssssssesssssssassssssasses 47
2.6.1 %.-}’)‘J-m‘]:*;]—; ...................................................................................................... 47
2.6.2 %‘ﬁji?*ﬁ‘ ...................................................................................................... 48
2.6.3  FUTES N TTEE crererre e 50
B E A P R veeermere e 51
2.7.1  FREVEE PRI YERR -veeveerermermmees e 52
272 &mﬁ%ﬁﬁ%m .......................................................................................... 53
2993 &m%ﬁlﬁﬁﬁ%ﬁ .......................................................................................... 54
ﬁﬁﬁfﬁﬁf— ................................................................................................................... 55
2.8.1 ﬁdgﬁﬁfﬁ&g .................................................................................................. 56
2.82 iﬁﬁ%ﬁlﬁﬂ‘]?‘éﬂf .............................................................................................. 60
TETZRETLEL <+ veevveeeeee e 64
291 E_\—‘Zggﬁﬁgﬁ .................................................................................................. 65
292 iﬁl‘u] %éﬁﬁéﬁ%,ﬁ .......................................................................................... 68
293 %“é&ﬁgﬂﬁéﬂ;&ﬁ .......................................................................................... 69
294 mzzﬁﬁgﬂgﬂgjﬂ\ﬁﬁ ...................................................................................... 72
DI | g, v -5 A = TR 74
1 42 R PP 74
3.1.1 ﬁﬂﬂﬁiﬂﬁ{]ﬁ”@ .............................................................................................. 75
3.1.2 Eﬁ‘-{ﬁﬂ@&gﬂ .................................................................................................. 77
3.13 ?ﬁ%ﬁﬂ@ﬁgﬂ .............................................................................................. 78
3.14 mﬁmﬁéﬁﬁﬁ .............................................................................................. 79
315 ﬁﬂ@%{éﬂﬂ‘]#@\ ﬂ}ﬂ(ﬁ*ﬂig ...................................................................... 80
3.1.6 Uilﬂjj—ﬁﬂﬂﬁgﬂ .................................................................................................. 81
3.1.7 ﬁgﬁﬂﬂﬁgﬂ .................................................................................................. 82
3.1.8 F%gﬁiﬁﬂ@ﬁgﬁ .................................................................................................. 83
3.1.9 JeHIEAH S B[R] ST - oreeerreerrermenisisnin et 84
A 4 PSPPI 85
3.2.1 ﬁuﬁ%m%{gﬂ .................................................................................................. 86
322 ﬁx%m%{gﬂﬁﬁ .............................................................................................. 88
323 FE—";M’“%%W?& ...................................................................................... 90
3.2.4 %Mﬁgﬁ_mﬁf&ﬁﬂ;gjﬁ .............................................................................. 91
325 ﬁg%mﬁgﬂgﬂgﬂ\ﬁﬁ ...................................................................................... 92
32.6 ﬁﬁ%ﬂ]&?ﬂ .................................................................................................. 95



Fa4E
4.1

4.2

43

4.4

4.5

4.6

4.7

327 TEHUEGERGELLE - oveveerreereemese 96
TRt S EERE ST oveveeereeresrmseesemss s 08
o T 5 OO0 e 98
4.1.1 jﬁ}?&*ﬂ%% .................................................................................................. 98
4.1.2 ﬁﬁ%m .......................................................................................................... 99
4.13 ﬁﬂ:%m ........................................................................................................ 104
4.1.4 ﬁf?%i%m ................................................................................................ 109
415 %ﬁﬁ%ﬂ%m ................................................................................................. 110
IML BRI covveeeremmee e 111
42.1 W;‘;iﬁ:g@ﬁiﬁ: ..................................................................................... 112
422 WZU(#FEE@%O‘C#IEHZ%U ......................................................................... 114
423 M iﬁ:ggm ..................................................................................................... 115
Zlﬁ;éiﬂ ................................................................................................................. 116
4.3.1 Egﬂﬁ ............................................................................................................. 116
432 ?@ﬁ ............................................................................................................. 117
433 EAX EE'I& ......................................................................................................... 117
434 &E@ﬁ ......................................................................................................... 119
435 ﬂ\:ﬁ‘@ﬁ ........................................................................................................ 199,
%E[Egjgg ................................................................................................................. 122
4.4.1 FEPEFIINS R -eevererreeremrrmerernese e 123
442 FEPERFRIFIB I +overreerererermrrstse 123
443 ;EM;]}/%&@E ....................................................................... 124
4.4.4 FEPEREIBEL rooeeerrmsrersremseste e 126
445 SEPERFRAIBEE e eensersssentensesessisatsesatsatesasenasanstnnessirtiresnsasasersrtrsnesnresanans 127
G BEHEAIE R - veevveererensrsesne e s 129
451 ;Epif_ggﬁyuit ................................................................................................ 129
452 ;EM;B(J;@ ........................................................................................................ 130
453 FEPERITEEL -oovereemrrermeer 131
454 gﬁﬁ%ﬁ:& .................................................................................................... 132
4.5.5 S PERREAEAE F AR AE [A]BR «oovveveerreenemesesrnssemsresti s s 132
4.5.6 FRAEIEATIL oooevrrrererrere e 134
;EM:_E@%% ............................................................................................................. 135
46.1 ﬁ:ﬁﬁ.ﬁg ........................................................................................................ 135
4.6.2 Cholesky T NN 136
4.6.3 LU Z i cveeeereeerrnmsssseennientt s e 137
464 QR A S RN 138
4.6.5 SV 3l cveeeveereernemrnenrnnsic i s 139
FEBIE BRI veoennveereerreneonsinnemissnncisisiersaniseesissnssissssansnssnsesasasnaniossnssssessssssssssessssssacsasse 141

e

° o\./ll.zz



2O marLas sESHmESE

E5F
5.1

5.2

53

54

5.5

5.6

$6E
6.1
6.2

6.3

s

ee Vi
@000
00000

ﬁﬁﬁ*ﬁ- .................................................................................................................. 145
BUPRHETT «vevereererresrenmnsseses et s 145
511 FER (V) AR woeeeererrermersmnssen s 145
51,2 H T coverereeerermse e 147
513 ﬁ:}.ﬁ‘zﬁ ............................................................................................................ 147
51.4 ﬁ[;}:‘?‘ ................................................................................................................ 148
SR SR cveemeem e 150
52,1 SR oreeee et 151
5.2.2  SRFH e 151
5.2.3 SREMNFILG BFRFH -ooeeerreemmemiiii 152
ﬁ]{ﬁjﬁ%—%*ﬁ;’i%#{ ............................ Bl Lt I B i o A A R M A L B B e cnos 153
531 FAJRL coeeeveeeer e 153
532 7‘3—7_%?‘ ................................................................................................................ 153
5.3.3  AHFCEG P JTZE cwoveeremrmeremme 154
5.3.4  FHTCZRE -oveeeemrmrmremer e 155
BHETIAR T +ovveeneennem e 156
S5.4.1  BRICETAEAD T veeeereei 156
5.4.2  SHT{ e 157
ﬁﬁﬁﬁ ................................................................................................................. 158
5.5.1  YEFFEL oveereeer e 158
5.5.2 T YEFEEL ooveererereer e 164
5,53 [EIYERE R coeeveeereereeeee e 166
554 ﬁ%ﬁﬁ ........................................................................................................ 167
5.5.5 PIRREH EFEE --veeveerereermmmersememess s 169
556 qiiﬁﬁijﬁ{ﬁ ........................................................................................................ 170
IR TN A wvrerrmmeeemmem e s 173
5.6.1 ZINFUHHZR UG oovereremr e 173
5.6.2 IEATER/IN T FRILAD: «ovsrsesesssssecsissuensssssssssssssonianassnsssstiinsasisssisiissssastonionssasssssss 175
5.6.3 JIANTR /N TT ZERL A ersovereessesoncusisrosossissseersasssssasasisnsostotstiiassarstassessissiboisassassns 177
5.6.4  TERFUAG FLIH] -woverererermmnesmmmms st 180
e SRR M T AR LR AOSR IR oo 183
LR T FELH FRIRIEIR L AR +eveevrrrrnesrsssnesitnt e 183
e T o il o R UOOP RO "L - B 5. U S 184
6.2.1 AEBTFERTETTRRL --veeoveeremeerrmrmese e 184
6.2.2 AT FRERMETTFRL --veoveerervmrmmrern e 185
6.2.3 RIELEMHETTFRLL -veerveeererereeeerrre et 186
6.2.4 HBELRTETTFRLE -oreeeverrerrremresenestitc sttt bbb s s e 187
FIFH MATLAB K B B BCRARLEPETTFRLE o oovevververremsremeseninsnesins st 188



6.4

6.5

6.6

6.7

®7E
7.1
7.2

7.3

B 20

6.3.1  TEHTTETOIESRAR - ovoveeeeeereememsses s 188
6.3.2 LU Z3 BT sR A -veeeeereemmesmese s 190
6.3.3 Cholesky ﬁﬁ@ﬁl};ﬁ% .................................................................................... 191
6.3.4 ﬁ.ﬁgﬁﬁﬁ&i*ﬁg ........................................................................................ 192
6.3.5 FUFLEHEREREEVESRAE vooveeeerer i 193
6.3.6 ;:I\:g@ﬁgm LSQR VSRR o evvmeme e 195
6.3.7 %,J@i%&;kﬁg ............................................................................................ 197
6.3.8 FFUERR /IR ZEVESRAF - ovveverrrmsmremsmmnsissin s s 198
6.3.9 [ X I/NERZETE SRR -evveveerereesmnnsnnss 200
FIH B B XG0 B R BURBLRPE TTFRL --ovevverereermmesmmimincisie 201
6.4.1 HER] ttﬁ{t% ................................................................................................ 202
6.4.2 E%-%ﬁﬁ{ﬂ_éﬁ& ....................................................................................... 205
6.4.3 &\gﬂﬁﬁ& .................................................................................................... 207
E]ﬁﬁi ..................................................................................................................... 209
6.5.1 —-ﬂgjfﬁ;kﬁg ................................................................................................ 209
6.5.2 quﬁﬁﬁﬁ;&ﬁg ............................................................................................ 213
6.5.3 gijﬁﬁﬁ;ﬁﬁ ............................................................................................ 215
6.5.4 giﬁiﬁﬂﬁﬂiﬁﬁ ............................................................................................ 218
B E X RECRABAELE T JTFE e 219
0.6.1 T e 219
6.6.2 g,ﬁﬁ ............................................................................................................ 999
6.6.3 }M%ﬁ{f ........................................................................................................ 224
6.6.4 4:4@5/25 ............................................................................................................ 226
6.6.5  TE T e 229
B HE L RBRIBIELRPEFTFRL - vvererrersensssiussisemsemsnsinsin st ssstassissassansnsss 231
6.7.1 Z’{Zm}i ............................................................................................................ 231
6.7.2 ﬁFﬁ& ............................................................................................................ 233
6.7.3 }ﬂq:fgﬁ& ........................................................................................................ 234
6.7.4 ;tl\:%ﬁ&&i .................................................................................................... 236
ﬁﬁw*y\ﬁ. .............................................................................................................. 239
ﬁﬁﬁﬁﬁ‘*ﬂfﬂﬁﬁ ................................................................................................. 239
0 T T RTE T I PRI 239
7.2.1 ﬁc%ﬁkﬁ ........................................................................................................ 239
7.2.2 ﬁ%ﬁﬁ. ........................................................................................................ 241
7323 ﬁﬁ#ﬁﬁ' ........................................................................................................ 242
*/E{ .......................................................... R R 7. (O 1 G- i/ ¢ [ JUER: ™ B, RRes 244
T3] G Ry e e 244
739 ﬁ%*ﬁﬁ%ﬁ ................................................................................................ 249
?®
oo I.X..::



2O matLas mpnmEsE

733 BAEFRSY coerererermsesm 250
7.4 Eé—;}zﬁ:{/gﬁ .......................................................................................................... 259
7.4.1 E%ﬁ%*ﬁj\& ............................................................................................ 259
742 E%#@%gﬁ%*ﬁ& .................................................................................... 260
743 ﬁﬂl*’&?f{ﬂ:{ﬂi ................................................................................................ 261
7.4.4 E%—:‘F%‘ﬁiﬁ*ﬂ{f ........................................................................................ 263
7.45 ﬁﬁg@:ﬁ-& ............................................................................................ 264
715 gﬁ@ﬁfﬁﬁ?ﬁ ...................................................................................................... 266
7.6 g&& ......................................................................................................................... 267
T.6.1  ZGEIIR I vveeveeenertes 267
7.6.2 ﬁ@@ﬂ: ........................................................................................................ 269
7.6.3 {@E[}f@ﬂz .................................................................................................... 270
79 ﬁﬁzﬁ& ................................................................................................................. 273
791 @El}f*ﬂﬁ"ﬁﬁ ............................................................................................ 273
7.7.2  FrERHRAR AP AR HL v 275
793 Z ﬁﬁ%& ..................................................................................................... 276
% 8 ﬁ ﬂﬁ)‘:ﬁg .................................................................................................................. 279
8.1 ﬁ%&*ﬁﬁﬁﬁﬁﬁ .......................................................................................... 279
8.1.1 ﬁ%&*ﬁ&ﬁﬁﬁﬂﬁﬁ ........................................................................ 279
8.1.2 T sRIBYFHRAER MDY JTFE oovererrereremeremmres s 282
8.2 %{{E%*ﬁﬁﬁfﬁ .............................................................................................. 283
8.2.1 @\hﬁjjg_ ........................................................................................................ 283
8.2.2  BUIH IR J s coeeeemrerernmmmsnensiieitii 285
8.2.3 Runge-Kutta Ve 286
83 MATLAB F A T RRHI KA «--veeereerrmmsresseee s 288
83.1 Eﬁ%"ﬁﬁﬁﬁ ............................................................................................ 288
8.3.2 [RFNIHAF TTHE covevrmrerremmemr 303
8.3.3 ﬁﬁﬁﬁﬁﬂm*ﬁ .................................................................................... 306
8.3.4 JNAUFETHAT FTTE +ovvereerremmeesmenee 308
8.3.5 FEIRPUAFTTHE ++orverrrerneemrermseesnicc s 311
8.4  HHHAT TT BRI B veeverrermree s e 313
8.5 HIHAT TT FRT I T ) JB «veevveeermemesiini i 316
£9 B R TTFR oo 320
9.1 ARIEAT TTFRLASRAF +-vveeeveeremmeeree e 320
9.2 ARIEAT T FEI I TR IR - veeovvemrrmeremme s 322
90.2.1 JHFELRAEREIR - voereereerrmrmeininiicii s s 322
0.2.2 TG sooveerrererre e e 323
9.2.3 [XIRBEBE TLIEGAL, --oevreererrrmmmrmmsntniniiriiniieniecinenst sttt n e 324
X
YY)



9.3

9.4

9.5

F10=
10.1

10.2

10.3

B | T = R 329
0.3.1 HEBEIBUARIEAY FTHR cerreereerrmsemsesnmssess st 329
0.3.2 P TURIL AT TTHE +ooevververeeenersrmsmsnssnen st 333
9.3.3  RUBHFEUPRILAT FTHE -oeeverereremsneenesmsess s 334
9.3.4  AEZRPEMERI Y JTFR -ooovveereermmmmmrmmmen 336
9.3.5  HFMEAEBURIE T JTHE «ooveererreermemmse s 337

M5 T7 R PDE [ FRIH] coveeevveerrreenresnsssesissininsisiiniss s 338
9.4.1 PDE BJEFTHIMEIR ---eeevereeremmermsess s 338
9.4.2 ZHIRTAT T FESRABDK IR, -veeveereermermesmreme 340
9.4.3 Il T FRIL TG E -oeevereeeerrmrem s 341
944 FETERERIBIRIBAP FTHR -rreererresserssssssssssssssssssssssssssssssssssssssssssssssssassons 341
9.4.5 FHEFAERBEESEIRLIS TTFR rreeeerrrermmrmisicnne 343

GRS T TR LRI oo rrnoreseresoersesssssssssonssssssssssnsssrsssssnsassasssssnessnsssssstessrassssssasnss 344
0.5.1 ETEFTBRE -eovereermeremmmrems e 344
9.5.2  JUARTALFRERH +-vveevveemermmemmrneseese e 348
0.5.3  JEFHERE -veemereremmere e 349

B LA AR TR v eveeerrreer e 354
AL BT +oveerreerrersm e 354

10.1.1  BERALBEL oo 354

10.1.2  FREUALZEEL --ovvvevermeeremmemesse s 356
ERPEFHRI -veeenmermmemee e 356

10.2.1 MATLAB ZEPEFNRI B ET --veoveeeeemermmmmmmemeeee 357

10.2.2  ZEMEERNE] MATLAB SEH -+oveeeeeesersesrmrnmsnsnsiiinieninisie i 358
AELR PEFR R -veerveeemmermmeree e 362

10.3.1  TCLTRAELRPEFMRI] -oeoververemmnemmmmm 362
033 BRI EIBAEIR] «ovorcomrsemmmmensssiosemisissanmssamienisiesand 367
10.3.3 T IRFRRI ) T oeveenneemmmnrenmeeetee 374
10.3.4 B/ NBRAB IR --evevevererermsereenmmeenssnsmsieniiniiniisinseseincnssissssssssssssssnessassens 377
10.3.5 “2BTPR” ZICEREFHRI -oeeverrrmermmmmesmieieii 381
10.3.6 22 HAFRFLRI coeevrermmrmmmmmmremni 383
10.3.7 B/ FRRIG IR --oveeeeeererereencrmmcsenininistsinsnisisnnsssiisssssnssssssstsssssnssns 386
.................................................................................................................................. 391

‘.

Xl Se
v000000
°00000



F£15 MATLABIRIHEREANTLE
e~ 2 o

MATLAB 24525 % (Matrix Laboratory) HIfR#K, f&3€HE MathWorks 23 @] tH &
RMLECE SR, HTESEIFR. SRR, B3R R BUE RN EREA T EES
AR HARFABE, FEALHE MATLAB Fl Simulink B K5 .

1.1  MATLAB E4#ER

MATLAB J& 3% [ MathWorks 2 &] & Afi () £ B[ X B 2205 T4k LA R A2 B AR P
B RR RS T EE ST R BRI LA R R S A RS
IR A G E L MR REERE NG T HEARMEREE S, SRR, TR
PA K b AT RBUE T AR 2 B2 SR T — M T Mg i R, HERKEE L
BT AEETEREFRIES (W0 C. Fortran) MI%BHER, K% T 44 EHER%EHT
R e EKF

MATLAB F1Mathematica. MapleFH#5 = KEF M. EERFERRE N KM+ 1E
BAEVH R JE—8 . MATLAB 7] LA THIFEZ 5. Hl R BOREHE . ScOE. alg
P EREEMEEESNERSE, FENATIEE. BHgit, fStE5E
5. BBAHE, 580N, SREEERTS M S8.

1.1.1 MATLAB E&IhgE

MATLAB EA LA FEEAT)#E-
1. RIFTIEFefMRmENE

MATLAB fi— R TRAAH K. XL T EAARHE 77 /M 7 £ MATLAB B&$0R1 S0,
Heo 2 TRAXAKZEEH - FiH. B3 MATLAB £HMGLEO. HEmSwEH.,
G AR AR AR BOERARAA T R H B TAEZE 8. U 8% . BE# MATLAB
0 TR M A DL B R AR 5 AN TS, MATLAB () F P 5Tt BCRBORE B, S8 m B2k
Windows MIFRHAEF I, ANIREPEER, HAEEME. HFRAR MATLAB 24t T 558
MIEHLE W HBYRSE, WAMITE T H P HER . f R RGRERIER G T k52 & 1A
ARG, B ABLEEHFT ERGEAT, 170 H AR S i & B8R AT 4
JR R 4347 o



MO maTLAB BESFmERE

2. HESAMNERFES

MATLAB }— M EEER/MFES, HAAEHEG. B BREH. mAHN
iyt R [ 0 S A . P AT AE A & 3 D R G R SHAT e L FP, HaTblk
RWEF— MK E RN ARF M X)) GEH—RET. FRAR MATLAB &5
BT B AFATI CHIESER LK, FIERIFES CHHESHOVARLL o B 5,
FINF AR B EERERWBERR. EZERTIEHEHELRRE N RER .
T XA S AT LT . AT R MEARSR, X2 MATLAB REBRA BRI A& TR
HEANTEHERRR.

3. BAMRFITHEIEELEES

MATLAB &—/ML & KB HEENES . HIFH 600 BN LREFEMBNEFZH
%, ATLAT [ SEBLR P R & A S ThRE . RECP BT K EE R R R T2
HAR BRI HEE T EF AL, ElEEERT, TUAERAE
[KEREES, W CHMCH . EHHERMAKNERT, HH MATLAB K%E TIERES
KAKWD> . MATLAB FRIX 85 08 S58B40 MR ] B R B A ) BR B BB A B, AFIE B AR
T B AR ) AR S R T REAR YA ) K B AR R AR S A et T R A B SR AR
WA TR TROAKKRE. F5EH. MEEHRNEENSETHMT. TERFH
AR . WBEMZE. SENEHEE. ZARBNEMYEHRFER. SHEHHE
fELA KRBT HSF

4. HEmERLEIRE

(1) F—RILERH, W75 EhRH RO 4. =48 .

(2) WmEERLARE. . EREH. ORER. SE%.

(3) EFER P A GUI HIfE TR, wTCAHIER P 3 mizft. A& LARSE B O/
ik S R I B 5 .

5. MAr zrERESTRE

MATLAB X114 % % [ THISURE T & T DI RESR KRIRREM TR . —BokE, B
R B E SR E KT RN, AP UERER TR MAMMPEAR K EmA
HEHCHEES. HEl, MATLAB C&4E TRAEME] T RHAHF 7R TN K#E 290
B, WEIERE. BIREEO. MBS FEUE. MAEE. Wi A ERE.
LM%, MESHT. FELE. BELE. KRR, BRIRGRE. LMI 24, &
Hl. BT, BHZE. SRt METR, JFRMEEHIRE. SRS R &Y
BT MAXRGIT K E R DSP 5ilifs . ARG HSE, #7E T A (Toolbox)
FEFHET HOK—FZH.

6. XAMEFEONEHTE
HRA K] MATLAB AT LLFIF] MATLAB 4iiF#8#1 C/CHECEFENBRE, B ECK



E18 MATLAB S REABMRIIE @ﬂ;

MATLAB F2FF Bl # 37 T MATLAB Z17H) C M1 C+H5. RFHAgRER LI
MATLAB #4728 H (] C Bk C+HBESEF. B, MATLAB M iR & F2FFIE BV TE Web M
s B O MATLAB ¥C(ME 2. MATLAB (— N EEfEARERE —EEF
Y BRARGM AR I T HARISHRN A TR . TRMZ MATLAB R FREFE, &
— AN T HMAEERE N FE—REZRE AN AT EGR, FTEAFHEFSLHE. BHRZK. Wa
ML, BORIZHE. NSRS LS PN .

7. MARGAFER (BERARFE)

FETF RIS, MR BT S 2 N B & O AR 77 TH SCRF T R 3ok
B, A&0PWE; EERBATTE, AT ERAKERAREMABIIEE, SREERR N
PRERE AT ERS: EMARMTH, LI E# A Excelfll HDFS BT

8. RIEFRIFFHE

MATLAB & 56 F 8 NERBRITEN, EdTERNEE s8N T ERRA, m
HF P30 F1 MATLAB HIFE R 7E R B —FER, BT CAR P 30T LAAE 5 MATLAB f
PERRECR A . Eitk, FPRTLURYE B CRIFRE, J7 (8 i 0 35 0 FE o SRy 7 R A O
B, LAR A {E A MATLAB HIRCE.

Fi R MATLAB +4Z AMNEZNEEREZ —, BT ARG, FIEK
MATLAB 4% SCA-F0 T B A8 SCAH8R &2 wT s vl e R S0, P T AR SOt AT 1B ok,
WA P B SRSl . FFB R MATLAB B ARZ A8 “EX TR,

i T 784> #Fl FORTRAN. C &S HRE, BIEHF B2 # FORTRAN, CES
R, WidE MEX X, RE%wEE, J@#iAHH X FORTRAN. C &S K T2
F¥. £ MATLAB &', UM T C/ICHEZEERNE, FEM5E T 5 Excel 25N 84 1#
HIThee.

9. AIUEEAERESMERH

o FEI M. tn: WAV XX (fl: wavread, sound %),
o EEIHF. W: bmp. gif. pex .« tifs jpeg Z .

10. RATEMEFEITIEE

(1) RIS (PDF . HTML  demo ().
(2) BXHLEWTES: help 584 (fl: help elfun, help exp, help simulink), lookfor &4
il (f5]: lookfor fourier ).

1.1.2 MATLAB #lF&7~

MATLAB WM FTEEAEET, GFEFESMEGLHE. EfF. SHRERT. AR

..
3 Se
cce000®
°00000



NO_marLae smpmmmse

B WS BAERISNT L R B A S R S . MR TR (AR ki
MATLAB &$(#) # T MATLAB FR3E, LU HI L F 40k o s e S B Y i) A
FHEE A A MATLAB JUASRIEEE# % MATLAB H —MEZ LR, ‘
(61 1-1] ZEd & D HRMAPMER, #ETEMERZE.




#2185 maTLAB siptmmEEmna O

VARY

i
i

.
7

n
(t;x,ts)

(E,y,L8)

MR 1-2 Fios.

1/10
ine
ine

([0 1 0 11}
d:n;
spl
spl

1
hold on

7

R, BCRwE 1-1 fr
rand(n,1);

(51 1-3 Xt455E MIBARBATRIS .

TP,

slice(x,y,z,v,xslice,yslice,zslice)
axis

colormap hsv
set (gct, 'color! , 'w')

plot (xs,ys,'z');

Yy = rand(n,1);
hold off

>> clear all;
plot (x v ' 1)

n
x

ts
Xxs
vs
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[0 2*p
[10 50]
box = [+6.6 646 -6.6 6.6 -3 3]+

vue = [200 70];
tube ('xylinkla',ab, rtr, pq, box, vue)

colormap (jet) ;

hold on
tube ('xylinkilb',ab,rtr,pg,box, vue)

tube ('xylinklc',ab, rtr,pq,box, vue)
tube ('xylinkld',ab, rtr, pqg,box, vue)

>> clear all;
hold off;

ab =
pq =




