5B ER R 5| #ht

B 31 %l JR 32

BES ESHE E8E BIE R EF

g ﬁﬁ!ﬂ“ Hla?#!ti

Lk T AV HH iR+t

CHINA MACHINE PRESS




21 20 = S B L SR R R Ikt

H gl il B

MEF LS EE5E IME pE
FRE I

)

HLAR Mk tH Rz 4t



A AT R T A SIS A RS SN A . AT 8, A A
BRI REAM S . BHIRENEFSRL, BT, WP,
BT, BRI RLMRIE., R RN KR RS, ABHE S
TSR AT 6 A S S RUKE A VA I e I 4 2 A o) B s o U ) R4
SRALHANZ, EUTRNAH, AR 7 H TG RG T S8t
) MATLAB F&F¢.

AP R B AR AL H R BT ER LR DAk, B
Hat. S5 B EE L EAE, tal g b ahihln TR AR
ANRE¥52%,

APECEFAR L T, SR U AT B 5 www.ecmpedu.com % 37
WGBTS N, B RS (QQ: 2399929378, Hiifi 010-88379753).

EBERMmE (CIP) HiE

bR B / s . —Ibat: MUbE Db iet, 20157
21 el S b LA UAE R R R #vt
ISBN 978-7-111-49667-0

[. O/ 1. O 1L QEzifEhEe—maEm—46 V. OTP13
rhERCAS P 50 CIP Btz (2015) 38 054241 5

BB T B ARAE Lt e T FERHT 22 5 ISBai 100037)
Rl B R FIEmE. 8 R

SRR SKHEER  FAREDML. X A
JEEIASLENRIA R 22 7]

2015 4F 5 F155 LRR - 5% LIKEDRI

184mm x 260mm - 23 [15k - 566 T

0001 - 3000 U

FrYE5 5 ISBN 978-7-111-49667-0

EH: 49.00 JC

JUBASS, AT, 00, BUT, A & AT i

1 R 45 P 5% 1 5%

ML L5 M www.cmpbook.com

HL L& t#: weibo.com/cmp1952
HE MRS M : www.cmpedu.com
HEFTBA AR A B R & B M: www.golden-book.com

AR 45 #h gL (010) 88379833

BEF AL (010) 88379649



tH kR i PR

Bl Bl HAR AW DL K E 5B B s KRG BRI 2R R, FHaXids
SAEBEAABITRH 2536, BORUTEA4E ., LEZEFE 2012 4FAA I (L S A
B H3E) &, #H{582 (Electrical and Information Science and Technology ) f0f§H S T.
BEEASE. Ak, BAEETRE. EfEF TR, HEIRESEAR. BFRESER,
HYEFE T RSBk, XEFEIMALFEFMESTR . G A RBAEEFTEEN
B,

AR EE L R FRRE & RN, S SEE TR T2 a8t
%o TEMAFOLT, RARHAR. iR Hasada s 28, SlAFThE, ARk
FHMEORHEAA . I TEAEBEFRKRHFNTE, Y T HRAEAS TXE “21 e
HEERHBEERLRRIIES .

AEHM R BAE B HF THFO MBS E VA5 4 6935 ml AL RmE /K,
Wi, 5@%EREAKRRR EHEUNHT T 2R MAER, BEMEKRTEE. NE
PEHA . EAECFIL A EM

AEHIRELZZ LR, EOMER, FEEIDS LR, BeES5HMNSE, wiE
B L IRYER . TEWT, BA SR SRR BT,

AR Tl H Rt

11



i &

B 20 4l B BRI EREL, BaiEflEREG R AR E. “ AshEh R 2
—II1EITHRA R ANEHRE P EAM S, FAFEMERTERORE, 2 TR ARZE
PR R A SR E N ETHORERRE L —

TEF AR 1T BRI REH R KRGS, S EHNIMNEREM S E N2 RF) 6,
JEREZERMBEADR . BEEEE, WRBEFERBEALNTE, FHELRH.

AHAAMMER T BEERINEAE . 21 8 %, WiFAsEH R MIEAR S,
BHRIREBEARET, AT RPUEST BT EHRIRENRIE. FRERZEM
i RAHEHIR S

A T B R

D) ABENFAL LEBIREE S, RAEASS . EAT7E; ERUET 2 EISREA
i, RS

2) ABEFELPAGEM TN RATR T, & 245 B HE 5 A e B i
ik, JIEBIR “ARs” iR

3) APEENALMAONS, ERTENA, HnA TN AT R BG4
/NER R TR I [R) (0 Z2 B8 5

4) AFRMEEHI R G AU B 2 A1 8T MATLAB F2)7;

5) AT HEXRERY:, APRMT “ Az HIRE" B E L ARE R 2
Xt
AP HETT T EHE, EAEE. BRNAE, JLPOE 3 E. B 6 B B 7 LK
HEF MRS, B | SHEZEES, B2 8, £S5 EHERERS, F45. FeEMK
MRS . B TIIGUREAN A H T 0T e .

ABEGHELETSH TEHNCHRFRBR WA, TEH S TR &AL E R R
BHBE . AP b T TREEh . TR/, . RIS, ERRE. MEH%
22, VEB TSRO -

HTMEATAR, BHERAEFRMAZZAL, Bl K AT & 55 55

B

b &
2014 410 A

v



tH kit AR

HE

1.2
1.3

1.4

1.5

$2E
2.1

22

23

%VE ................................................................................................................................. ]
}F%}/ﬁﬁélj%\%iﬂ H—Jﬂ:@fﬁu%gf ..................................................................................... ]
111 FFIREES R GG wovereereremsnererems et e 1
11,2 PHIEAES ] ZRAE v veevreeereenseerese st s 2
113 VIR ZRGE ] crvvevenrenerseemmsesnnes ettt 4
R B BB B I AR LR wressersreormmmsessesmrmpmossssmassnssmpmsmsciussisisusamsgmsississsasesss 7
B RN BB TR I LR sversrasnsnsensmsnsasssusassans iossasonnsessassss st sas st saKEORATASEA VRSa 8
130 EMEEHIRLE . BEB)RGRFLFHEHIZELE +ovveereerese s 8
132 LMt R R IS ZR A e reeerereeesres st 10
133 SELEESH ZR BRI B B ES I ZRIE - veveereereereressserss st s 10
134 WHEME BB FIAHIEPETRYE -oereererrerreerresmsmsiiin e 11
13.5 $§éﬂ)\$%'{ﬂ%éﬁ5§%)\§ﬁﬁtﬂ§ffﬁ .................................................................... 11
13.6 HEFBE ARG HINATBITRGL wvereeeererrrmemsmstmres st 12
IR BRI S B IR B ovsesessosrassassmmsnsssenssssormsosasssvssronssssssssmnsisssqussabsssss sassssasionss 12
141 JBIBIZRGEAMI - wereereeremraresemsi sttt e s 12
142 ?ﬁﬂiu%\%!&if ......................................................................................................... 13
Eﬁ@%”@%mﬁﬁfﬁji ........................................................................................... 13
T R 23 7 1 2 PO 13
152 FRACHSBIFHRBI B --oveeererererimsmertoniiiinstististist i st st seseaesestentesbesbessaananananabaasans 15
....................................................................................................................................... 16
....................................................................................................................................... 16
PR R G HIEEERRB -+ ovovovoerescsrsoncsnssossascssncssssasossersusnsnsessaasssssmnssenanssasessssessansass ssasessens 19
ﬁ%”%%%ﬁjﬁ%{#ﬁ@ ........................................................................................... 19
2.1.1 gﬁ:&g%ﬁﬂé}ﬁﬁmﬁj ........................................................................................ 19
212 AP FTRR ST BE P -w-vveveeremreermran ettt e b 20
213  ZRMEH BB T FRISRATE -+eevevrereeronseeertentiiin ittt s 24
T I N Ol B - G a1 L OSSP 25
221 AEERBLILITE Y eorveerrreessemres ot 26
222 AEHBRBUN —FEZRIETR e 26
223 AETH BRI JTT ++oevreerreerreerirsrnt ettt 27
ﬂﬂ%%ﬂ(ﬂgﬁ@ﬁ ................................................................................................... 27
2.3.1 LEHIERYY (Propoxtional Element) seereeereesreorenuiimimiiiiiiiiiiiiiaiitiiaririaiaieierernssiasa 28
232 FBSMHET (Integrating Element) -+--+-sssreseessssrssssssseusmsissassemssunsessiessstsssassssssssssessas 28



24

25

32
3.3

34

3.5

233 ﬂﬁ%ﬁ}ﬂ‘ﬁ (Ideal Derivative Element) =+seeeeeserssseesermmmmiimitiiii i, 31

234 HPEFRT (Inertial EIement) «-r-sssssssesssessessssussssssssssssssasissinsisisss sttt essnes 3]
235 LLIBIERY (Proportional-Derivative Element) swssssesseeemsmrsmsssnssursisinisisinisssissess 33
23.6 PRHHT (Oscillating Element) «-rs+esrssessesssesssssimssssmssmmssussunsssisns sttt ssassnsnse 34
237 FERIFAT (Delay Element) wwsweseeseseessssssusssmssmssmnsssiuisss ittt snsens 37
ﬁ%ﬂ%gﬁﬂg%*@@ ....................................................................................................... 38
241 THHCHEE] (Block Diagram) «w+wsssessesssssssssssmssstsimisiiiiiss s s 39
242 %\ﬁﬂi B{J@% ..................................................................................................... 39
243 IR B R G IHE ] c-eeeserereemes s s 41
244 HEBE AR wereereesnesnsneses et 42
R 2 SR 49
251 A U FEAHIE RS, wweeeererrerssessermsss e s 49
252 AZ BTN IR veererererermrn e 51
253 S BRI, =oeeeererrerersrmss e 52
254 HEH (Mason) ZAFUJLREH oreeverrsrmrummsmmtntmintiis ittt 54
....................................................................................................................................... 55
....................................................................................................................................... 56
&a*ﬂﬁ%ﬂgﬁﬁﬁ*ﬁ .................................................................................................... 60
HILTR R A [ 5 eeeeeee et e 60
31L1 BT ERAE B veveerereenem s 60
312 BHEE B oo 60
313 IR [ Breereree e m et 61
314 JRKIHES B cerrerernrieetn s 61
3015 TEBELE B coevrererereenntitn et e e e s 62
ﬁﬁ%gﬁmﬁﬁﬁﬁgf&ﬁg ........................................................................................... 62
S R G IRIIR A AT e e eeeeeee e 63
331 BT IR eererresensssmssnerueniseomnnntsstntetsrs st s e b s 64
332 BAAREIR I rsereerssssessssrsrsnsennssesss sttt s e s b 65
333  BAQRIAMTBEMY oreveeererrermarsrsssrsnmssesmstersasstssss e tessas st sasasa bt sas sttt eb e st 65
334 BTSN v eeeererneeenesnesrsussniuisistnsscniiesstittsetsaiat stsseas sasssns snessssssnsssese snssensannsnane 65
e I D ool sk bR S SRS e RSt 66
341 AETATRBUIIHED: - oovererrerenies s s st st st e s s ns st e e st et na e sraenane 66
342 T BGE BAII BRI «voveeeesesreressusrmsnnsusiserstssistassonsnsessesastsstsnsussssnssanesnenssnnssnns 68
343 TN RGN ERMR BN APEREFGRR -ovveroreerrssererorseseartnnnesintstss st s st nnnas 71
344 BB I RGESHT roererreeemrmrmrssrs s e s 76
345 TR BRGIIMEBEDIE rooreererrernsrrsimmiet it e 78
B B GE IR G e vesevsensessssnsesssssnssnsss st s st ss s sas s s s ssessassasssesseesnees 80
351 M B GI AIER I < eevvermereerereremrrssmsseresa st e sttt ettt st saesa e s eaens 81
3.52 FHBRZE. H 0 R GE PRI IGI +oeereereee s 82



353 ﬁjmi%*&‘é{ﬁﬁ?\%%@ﬁﬁﬁém*fﬁ .................................................................... 82

3.6 P BB IIRASE M rrseeresreressserssss i ssiss s 83
36,1 RETEPEREE By cveeersemee e 83
362 AP RG R (T TE LA eeveerseesern st 84
3.63  ZEME BRGERE LA T L ovveererseremersmee et 85
3.6.4  FRBIRESE PE S <ooverrremessms s 85
3.6.5  HSEHTRASE IR IR H] weerererreereremreee s 90

3.7 }ﬁfﬁﬂﬁﬁﬂ‘]ﬁ%&ﬁ% ................................................................................................... 9]
370 R ZE IR AR T ZE roneeenene et e 92
372 MR FIIREAS IR EE soerrrere ettt 94
373 ESENER] FENAS IR ZE R B orerererereremrrssss s 97
374 RENVEF] FIIRAAT IR ZE coveerrrrerenr st e 99
375 AREIVEF FEIAIRZE R I wereererreremrmsr sttt 102

3.8 JH MATLAB X2k 22 G833 AT IR I W 43 AT <+ vveereeeeenemsmmeenesiesec 103

/J\gg ..................................................................................................................................... 109

S L conveeeuenenen s s 110

%4% ﬁﬁgﬁmmmmﬁ*ﬁ .............................................................................................. 114

4.1 tﬁ’ﬂtﬂl‘ﬂﬂi ............................................................................................................. 114
811 FRHTEHGHE S eeveeeeeesreesesstit i et s 114
412 IR EEA G oeererrnrerse st 116

4.2 %‘%ﬂtﬁ?ﬁﬂﬁ‘]é‘z‘fﬁﬂ ..................................................................................................... 117

43 r—xm{mﬂ ................................................................................................................ 131
431 BRI v ooveerresvrenss e 131
432 ZAIBRBRZGEAGHIALI eerereerermreress s 134
433 EJRIEBGEMTHIBIIE cvoreererererserrmrmsessitiietiteststs sttt sttt s 136

4.4  BREBEVEREIIRRBIITIE AT -eeevreereermsmesee s 139
B41  FETEHEAIH e eereeer e 139
842 ETASTEHE M e eerererereererer st et s s 143
443  FEAASHEREAMHT wereerremsms st et s 145

4.5 ﬁiMATLAB?%‘fSU%\%H@*ﬁﬁLJ@ .............................................................................. 145

/J\?S ..................................................................................................................................... 147

g%ﬂ ..................................................................................................................................... 148

%‘5% Eﬂjggﬁmﬁﬁﬁ*ﬁ .................................................................................................. 151

51 gﬁfﬁﬁﬁ .................................................................................................................... 151
S1.1 BB (R RE A M Ay coevvreressinnininiiitiitiaitein s tetss ittt st b e sk a e s ae s s sbaeas 151
5.1.2  SFUBEYE SAE R R IETR «rovrersvesessrmssussesstsntinsecssensesstsssnsstasesssnessaessaesanennesns 152
5.1.3  BHBAEMEIBEE TR I o verreerer e e 154
5.1.4 FUREFPERYEITER AT creerereerrrenseoessnssitentinieit st e st sas e a e et ene s 155

5.2 BUARYERTT (R0 B P oeeereeerrer s, 157

VII



S0 LEAFIBA AT voverremrersenssssnsns e 157

§.0.0  FEUAPIRA corereonessnenmsns sttt 158

§.0.3  PUAFERAT weeeueesennss et 159

504 HEPEBR YT coverenronserenssstsn it e 161

525 TR ER i e e oot e 163

52,6 TEURTRTY ereereressremstotntiteit st s s 165

5.3 BRI TFFERSTITER PRI ZE ]+ evenereneenenmemenns 166
530 SBT3k SRR T A E] -eereerrsneeemnesnmsrss s s 166

532  BRGTFHR O BN T [ TR B Y -evevvererereeeesessssssassssss sttt e 167

533  F/NHIRE BGE G ARSI R G weveeveeerersnesssssssessss sttt 170

534 ARG (G B EOTIRE H KA R B BRI e eeeereeseresse e 171

5.4 %’:?ﬁé’r%ﬁ%ﬂ%ﬂ?\%m*ﬁﬁﬁ%ﬁ ................................................................. 172
5.4.1 RGPS 5 PR AE ZU IR D ZR v eeeereresressnrssss et 172

542 SR BT «reeremerrsnemserestent s s s e 173

543 ZSZEHTEERETE B - veveerereeresrerns e e 174

544 RN AT TP ER AR A 2 ZE I I v eeeeereesmms e 176

545  BETALE R R ZSZE AR «oeverermeerrne e s 176

546 BGIHIREE M HIFEERRE -oererrrmrrrrersirse s 177

5.5  FHSUSRE T RGBS PERE e 179
5.5.1 0 JUZRZE woeveenmenesmnemsnsns s s 180

5.5 T HUZRH  wererrerresrssrmsesssrenneinsiti et e 180

553 TIZRIHZR -oovereermeermsnststene i e 180

5.6 ARG B M GEFERR - erereree e 181
5.6.1 TR RGEMIFIIRIGHE ++evereereersmsememesnsis s 181

562 FFHBURIEME ST R BN APERE L A e R veerreresrrsssmssssessnnsssin s sasssensasnenes 183

563 BGIIITUIBMEGEHGER +reerreeresrrsrsrrersiis s s s 185

564 I BRGEIITIRMEBEIRER - -vcveeresersssmsesssnsssssssusestssnssstsaissssssssasssssssassssssassensasasesaes 185

5.6.5 THBY YL rroeeerererersrsssmsesnssnints s s 186

5.7 FH MATLAB ﬁﬁg\g}ﬁmgjjjﬁﬁfﬁ ........................................................................... 186
BT T (2T 3 s PP 186

5.7.2 ZSZEHTAGERIZD ] overreressmmimniii e 192
/J\gi: ..................................................................................................................................... 193
B T TCT T PP PPOP R PPN 193
R MR L1 0 )  SpR S—— 197
6.1 P BRI IE IR A oo evreree sttt e 197
6.1.1 FEIEHUMEL, c-ovveerreesssessmssmssmsnirssstsst st s ass st sttt saa s assae s s sesesassassnastssnasnastasnannses 197

6.1.2 AEIEMITTE soorersemeressmmstsssnstorasssnsessutsusssssssestassossssnassesssssnsnassassessesanassensossesasnsassans 197

6.1.3  BEBEFEER -oreereeerrereresmrirestmitis ittt st et ettt e a e e ns 198

6.2 HRIEHIRUALIE wreeerreerreesrremssesesis s 200

VIII



6.21 ﬁﬁ’u‘&”ﬁﬂ% ....................................................................................................... 200

6.2.2 LT AT IRAR T L [ -wreereeererereressssssssssassss sttt s 202

6.2.3  FE T T (IR IE wweeeeeeeereereseressssssssssns e st st st 206

63 $§*£}ﬁ&ﬂz ............................................................................................................ 209
6.3.1  JR TS I R +veveeeseressssssustnmns st 209

6.3.2 %,];miﬂ[.ﬁﬁimﬂgﬁﬂz ...................................................................................... 210

6.33 E‘Tﬁﬁ"ﬁ”ﬁ?ﬁ%i&fﬁ&ﬂf .................................................................................. 213

6.4 $H9é13fr:1—ﬂ=ﬁﬁﬁ*“% ................................................................................................. 215
6.4.1 J‘E}’E-ﬁﬁﬁ&ﬂflﬂ% ............................................................................................ 2]5

642 T HHIE IR GBI IE wrereresessersssrssminssnssissisns st 216
6.43 g_}:m%mﬁ]miﬂiwﬁﬁ_ﬁﬁﬁﬁm ........................................................................ 218

6.5 &fﬁ&ﬁ .................................................................................................................... 222
6.5.1 ﬁ%mmﬁﬁgggﬁ&%%%ﬁgﬁ ........................................................................ 223

6.5.2 FIFH RAEFMETSAS BIGE BRI eoverrerererersssesesmsessess s s 224

6.53 ﬁj};ﬁ &ﬁ*$%ﬂx{ﬁ%%ﬂ%m .................................................................................. 226

6.54 %{&N?ﬁﬁﬁ%@@g ...................................................................................... 226

6.6 PID @%ﬂ%&ﬁgﬁ%% ......................................................................................... 229
6.6.1  LLAT] (P) IR --eeveerrrrersmsererese ettt 230

6.62  LAFI—144r (PD) FEIHIAE «oerrererrmsmerese e 230

6.63 FUAY (1) FEHIHAR weveeresmrene s s 231

6.6.4  LLWI—F14; (PI) HEEIHIR - wrreermrereemrsmns s s 232

6.6.5 LUBI—FI5r—144> (PID) FZSHIHIAE «oveeermremmmremne st 234

6.7 ‘E%BELF .................................................................................................................... 238
6.7.1 ST IE [IMEAD -wovevereeeseress s s st e 238

6.7.2 &'ﬁﬁ)\*l‘%mﬁﬁﬁiﬂ{ ......................................................................................... 239

6.73 IR ENAMLI L BRI weeveerrrrrrrersremrermsressst st s s 240

6.8 MATLAB E&&%\%&"Eq:%@}ﬂ ........................................................................ 243
/J\é"t‘ ..................................................................................................................................... 245
;j,.;_lﬁj ..................................................................................................................................... 246
o I T L —— 249
R 2y R ST 249
701 AERME B GBI - emvereeremrermrne e 249

712 BEE ARG A voveeremrreenrm e s s s 250

713 BB B GBI S A AT I -oveeeeeeoreressrassnsssconsnisuestssistoststssestsssasssssssnessnssnasenns 252

7.2 AT -everereeerereeene e s 254
721 AHETRYBL AR S, eoeerermroresssmssmsnisensiitisiitisssstssasscstsassstsnsssssentsssenstsnsasssnanssnens 255

722 M JLANTEGEREJIT -+ vveverrmeerreersesreeneetss ettt sst ettt st sb et e s sn e ne s saees 256

723 AR ZR |- ervermeeneerememee ettt 257

724  EHARTETH BRI R -veeeevererernsresseranstsssnsissentsionnnstsissisestessenessessssias e saeaesssetees 262

IX



73

7.4

7.5

8.2

8.3

8.4

8.5

8.

(=)}

8.

~J

R A 263

T30 IR PE B G HIH T AP veeeeeeeereresnsssssss sttt 263
732 AR EI R SRR ST - oeereeeeeeseeser st 268
R BRETT: oeevereemrree s 278
TA1  RER R BUI LA S, oeevereeeremmems e s 279
742 B AR A P HE IR BB --veeeerereesses s e e s 280
ELR R [IRGAR B JILI AT oo vereressemmreresemmsssimsenss st s s 287
750 AERHE B IRATE PR AT -weeeeeeererererer s s 287
752 JEHIEFNHIRGTEPEAPHT - eveeereerereree et 288
T Simulink ﬂ;j%ﬂ(ﬁ'ggiﬁfngﬁwgﬁ*ﬁ ............................................................. 291
..................................................................................................................................... 203
..................................................................................................................................... 293
;‘E#gg*ﬂ 2 D L S RO T e PR PR PO AR 208
SR G L oveemem et 299
811 STAEIRR cvoveereererm et 200
8.1.2 HREIHRRIIIE AP weeveerrreremerms s st 300
813  STALTEBHIHL Y vreeeverersemmr e s 301
8.1.4  SFREEIMII I oveereererersrsrsssmissmresss bt 302
4—%‘% E‘]ﬁf’}lfﬂgﬁfl\‘ﬁﬁﬁg ......................................................................................... 302
821 AE BT vvevrererereremman e 302
822 R IR e 302
z /E&jﬁ] z &/}‘Em ...................................................................................................... 304
8.3.1 JEH LG EEAP TR coveverrerrerument ettt 304
.32z AF i eerereruen et e 305
8.3.3  BIIEU(E ELff) 2 ABH «wvveermsemsesmss s 306
834  z ABHIHE - wreeereerersrrerem s 307
8.3.5  z JABHH coeereeeert et s 312
83.6 JH 2 ASHRARIE P FT R weverermeerermee et 314
Hﬂ(‘{qzﬁz:ﬁ@ﬁ ............................................................................................................ 316
8.4.1 JKMVEBRERBLIITE N vveverrrrrerrermsmsnrmmsness sttt st s b 316
842 ERIEIRT BRI BRI - eoveoermeresmsemres sttt e 317
843 PHFF BRGEMIK AL B ER B -+ -vvreerereererrsrerseresess et 379
;Eﬁ R4 FRIRELSE P -eeeeemee e 322
851 s FHH z FEIIBLITIETR srvreererersresserinissssesesinistsstiinssssessecssssnsesesssesssstaesssessons 323
852 w T[T HTHIFE cooveersenserstssrenstmintosiiniansstiiitnssiissesisiitessnensessunsnsasssssnsssssossassasssans 324
ﬂ%ﬁ}%%%ﬁﬂ‘]ﬁﬁ‘éﬁﬁﬁ ......................................................................................... 326
8.6.1 [BEASIRE «eorveresvrssretosrsesonsrsseessssassassassassanasssossasessansssnessansnssassstsessssesssesssanesanssssasnss 326
8.6.2 BEZRIRIE coorveerrrsstaniitinittiierisatista s te st et s s e b s s e e sae s sr s et e e s na e R e R ar s b e nes 327
FREE B RGBT IE GV T eeererrvreerrerrmmimcss e e 329



8.7.1  HLIUAE B AMEFH T I /I ZRZE ovvereeeereeereessesmssemstst e 331

872  HLIUZE SR ANEF T KM ER R eeeerereereremsmsssssss st 332
873 IR/ I B GE ML oveveeeerersermmsssmssmtsas sttt 333

88 MATLAB Z’E%ﬁg‘gﬂp FRIRZ FH wvveeneesemsmnesrnmmmmnnininiintiss s 334
/J\gél: ..................................................................................................................................... 335
B e s 336
MFE “BxicdEE” BRhEHE WA IEL R B TR e 339
5%1@ ..................................................................................................................................... 354

XI



F1HE 4% W

TEBACRHE R MVF 2 G, A SRR E R E M . Bl B shidl,
LRAEBRA NERZS 50U F, FHAMNK B & she B (FRu e E s fi 88 ), Al
ﬁ\&%ﬁi?ﬁﬁ(%%ﬁﬁﬁ%>%%ﬁIﬁﬁﬁﬁﬁﬁ(Wﬁﬁﬁ)E%ﬂﬁﬁﬁ%
RERIZAT . Bl B E R AUE R Qs I TR s RONP IR B 7 B 3)
MR E ;. RIEAITH LA T3 A AR T R 4 A sk BT | R B80T BAR: A
UL T HUE B Zh AR KAT: A TR MERHUE N TIUE PUEIEAT JF IS, X —
DI LK) B S S AR G AT .

BARE T EHLEOR IE R RS, O B ShPEHIBOR BN TR T RERrR, EEAMY
REMNHTEREA, B, PHE. Tk, sO@EHE, R DAFIL, mHERESHs
e i) SR Al ) SAR B . BINBUA . 28, BEFEFAEP M &R R, AER&F
e, BRFAPHIEMEDZRGE, AR T RGOR AT

H SR RIBR I Z N A REAE AL B & SO AR SEBL B ah i, AROH 3R & 57 3 A=
=g R, SIS, HAEARMR AR WRBREE. KR REANSEA
AR AE T SRR A R L EEE . B sz C O A& s P AN A D — TR
FHK,

H B — M ER PR SR IR A BR, —BZAR “ BalEdlsoR”. 5Ll Ashis
BT 7 1 5 AR RO AL Sl R B AR B, XA SR i “iEHI RS,
St SERE BRI R RN BRI “ FEbilEe 7.

1.1  FFERSHI RSN H R4

HENEH ARG KE L, HIREMA KRR ZF 2N, Wt TAERERE, T2 K7F
I3 R IR P A B A B, AR (K42 56 3R SR 0 T B2 1 R SR A FR 2 T R B

1.1.1 IRl RS

RGN SZ i w72 B R ERRIT GRS fEITREHIRGE S, WA
St 18], FUATAR S (ORI 78 1 A A7 H o B A i ) S SO B . Ik, TPIRE
BIRENRA LR BHEEI R, TIHEH RS iz Hl 8 SR R4 k. B 1-1 FraaRig
YRR REDRTTHER RGN 0T, B 12 RIZREMIHHEER.

B 1-1 FrRdt AR RN MA R ZGERRU,, MHE (PEEHE) B¥En. H
LB N F AL, RADERER . RS E A SR B AR, AR e
R U, MR U, » A6 T B E n . S RBEBE AL, SedEU, Mg
BBV n A — XN R, BRI, AT e iR E R il ah s . R IR 3h fn £

1



AN, ARSI MR TIRESS e . B R e AR, Bl A sz
SESMTE, ARSI A S RO BRI e R U, A s LR R R e M

Bt “g}ﬂ;;
Ul

B 1-1 FELUR S B T PR AR G R R

l#ftibi
1| s R TR R ﬂi;.u(,,
wag | (BoRE) (RN | (ming)

Bl 1-2  FFEAE R GEAE

FFERAE MR —FR S e EE IS, B 1-3a SR IE XK ITE
Bl MR R LT IAME R TTIRES], W 1-3b Fim. ZREN THRBATE, F
FH U BAG B i FIRAEE EFEHIER, AMET PR RE R0 . TP o 24 o »
WA W 1 TG S R R, BRIk, R TFER . XA 0 7 2 M AT SR &1 2 T4
AE 5 4 I & .

ik AR T
#li ek R
retieE || wer | pemie R |—] wrent
gA Lo e T - kil o
a) b)

B 1-3 PRI AE R
a) HEEEBRBIITIES] b) & TIRAMEIITE ]
XA EHIRGLBE R AR, TERE. B THAREHRENRE Bag Egig
MZEMABES, SMARNREHEC. AREEEREHE, NRAARERRSE, SCRAE TR
M T ER ] -

1.1.2 AR RS

PRI RGN R RS . M EHRIRG S, BEAFAE i B4 w5 5
A 33, A7 £E S o B A\ I 1015 5 SRBUEE, ME Ak — AR, BHR%
BIAFITUE ) B BCRARUE R TERE, T 86 SRR St AT . i b
BMAESME, PERERSS, ZWERS U EREEEr SR, BEE
DA HERIX iz, A SCOUBTEORINIESIMERE. MM EH R RS A —MiEsrX, &F
RIS I, A RAREAIRES. MR EHE TR ARG SLFK REHIERRIT 2

2



(ISP, 74 A LA K A R A v s A R A XA R B AR A LA &R
PRIV AT R BHAE S, B R AR SRR RBHER, ARF¥MES), EiL¥N
FRZH, FHid & 25 A A RAT Ay () N . N AT 27 3] R N A AN B k57
ey, AT bt — SR o

—FhE] LA B S A s UL S PR R R G 8] 1-4 Fos, 18] 1-5 iR SHIDhREHE
B XFP RGOSR T drilld R AR B SE R n B R, HF RS
S HIEMFENYERE U, N5 RN, S8R5 U MR, HREEU, £8K
WBOKJG, RIRZHI RPN Fedk, AErsh LR FFAE 5 45 % Ik U, AR B RS T

iz#,

+ B
Dy Ty "
o moks |V | moks | §>}T{::]
- = i

el B He s F e
Ny fl | g

Bl 1-5 HIH RS IIHEHER]

G SRR, W R Eh B R, A U L OB Upsl, 5%
SE B U, EBUR I 22 LR U, S8R, B S U, AN OR, - AT L s L 4 e i 15 2 b
£, ERGHA L EEETT.

s BB, R RGER DRI ORAVE 2 R 5| ez 8w B 45 e (H
CHUYMED =z, A AR 4= B L A o TSR 422 S PR R 9k /) BT B
%, i aiain TERE ISR, Kok, AJREL S, RS RGERAMNE A IS
AR TIENARE S, HOURHIRGRE R . ST EGIALL, RN S SR EUR, e
PAF R SR E ARG RE -

AR RN E . Lg%, HBEE S RBIER, WRRIET R% T
FRRASHILEA S, REMRLTERY, EREERAFRBINCEERTE X£E
B8 B Ve AN 2R G BT ZUAFR e ) B )

AR, R USSR B IR R A RESE I B B . TE RS,
KL ZE AR, AMUABEA IEZE, i R G0 TAE.




113 ARG

1. AN RFERFIRRIRE

ZIHIRGEWE 1-6 Fiw, HTAEREN: KAEDRALK, WL IR
A, B PR AN, BV KR KRT . 5 B TR R, KR P K
i (BPRZENmE R KTAEE (RERMAR FrEskmKi, NS TR
TE KA 3 e pl S 45 e (AR R LS B, 5 45 e KL A HLU TR A 5 ) IR 7 EOK 2%
AN, BURTHBCK/D, HEERSEBOCREK G, WahiAT i shbl, K] T B
m, AEEZHZERHA, ANIEKER LT, BRSRKRS S EHTF k. kR, KR
f i, [FAEIR ATREAT AR S R, IXRE, BUSEBL T WA ANEERS 5E 0 T A KR E
Hille WARSEPRKIR S5 E AT, WERAEEGES, BHSRAEREGIES, SRERR
BEERRIIMITRET o« £ ERRSET, AERREKARLL, LUGmARKE R A&LE, Hin
IR RGN

foEkil kil

1 [ R
| ok
ok
] [
WG

M-

S
Bl 1-6  #oh RGN ]

2. FANFZEBIZHRE

SR e BUA 2 W (B0 O T 28 R 28 VUL B s B R G 1-7 . L TR TR
& BT RS FE, i R A RO T e . R
AR L), ERARA TR, B L TR AT RS, AT S i
EAF RN TR R . 7EZRVNLIE R BATIY, CEERES B~ A K B0 ) S ) J 38
T, ERRFEENRE, ERITGT—APECE. w51 R 2 U
RS R DR B N TS ST RS, AT R TR, AT
VHLIEE n B [FIEE, 20158y T SR sl ME VAL AR 2 I, 00 Y PR 850 8
AR L0, AT AN TR TR, QA NIRRT . SR, B0 A 38
AL H B AKX FH R, AL AR n CRFFTESE AN T A B

ERRGH . BEHUERGIN S, B o R R . 30 n 2 B0 JRE RS I
IR E R ARG, A EX B MARIT, DUEHIZRLOEE, MR —A
PIFR P 2R 5

RO AR B W TR A st A A K 3 T AL 2 H .



'

st i
FLAF e
_— lﬁﬂ”
m 1
s, —)- L
) —

Bl 1-7 N B s RS

3. RafRBEENRE A=

FEEAR AR RAT 7 1) S AR MERAE I . X T RZY AN, i P AEHECR,  BRAEITZ 2B )
SN . o REER AT R AT EhIRAE, H R B SRR R (1 B S RE X REALZEAT B

BEZNAEER IR R BB R RS feRss E — MEMTE S, MEPLBEREE SR
MG ENRAME, HAashsE TR, T, MEIEERRBOCHERM, fEAR LR T
L ERERRH N R4 -

Bl 1-8 A —FARBESIRE AR GBI . I, BB OURRERS) 5 W Ands B PR
HkGS, RGNS ERE . i BB R 2 ROE R O Ja i s R e, S klR i,
T ATUBIER S5 1 sl AL P FOTR T (ARSI He 3. P B LIS w, SRREIRI A, 5 A Ik
w, AT HBUR R MMEE T u, =u, —u, « RERAGI u, FPERT ONIIETURE) 21741
1y, FElEs R AT L ) 6, MR SE T BT IS I M RE 6, o IR BRIBROR 2% A 5 vy
He TR A B TR 43 s FEBEA 1T A 228l UK & i SO SE B -

e —
< E,
V\'\_ A
o |l S |

B 1-8  AEARBE S A2 i R4S

4. FLEAITEHUZHI R

B 1-9 P ¥ LANALIHH LR R R AR RSB . RS RE T, HATE AL R
(WJEBERE T RUEMIEEE . ) BEAL RS I B AR I 2B, S BAR M ABIHCA L, 5
g e EARLLE, Sl ENE R MEAsH RS, BHNESEE D-A BHEHmA S

5



