RIHARGHNL T
S

RIAR G — FhidE AU B R KT 454 5 8 e ST ER N R 5. EREW
47 R AP HAG R — B I 25 I BE 77, IR T A8 Bl i Y D0 BN PRAIE &5 R P A
RIARAARG WL 4 RCEN T B RIA RGBT, FREF A RS
RIARGHAT G LR BT

Bt —, B, BURIFARZKIRE N, R H EREE LR, R
AT BB EEXVRAR AN . A EERIE 775 BEJE AR 2 AR U XA LA S %
TIHNE AT Z 1500, R YE R T R A BT . SEE i SRS (BN
WZKIREE R RO ; 25, REHEEIIR N — SRR BB, RIBHEEAEIZK
REARRTHTRTTRE: Ba, THEEEE. B BNE . FARTEK T E B E
TR E RN b B IERRYE KR A 18 m A5 H A KN, e
BEEEHEROSEANSE. S8 RN: (1) REN 12m/s BIHRT, HEEHA
FEN1.202° 5 MR 2 E&WEGRA KRN 1.184° , 1.176° , 1.168° ,
1.160° ; HEERARTFEN: s=3.98tan 0 ; FFhRIZ/KIREE 0. 681 m , JEENTLEIHN
— 4% 14. 65m Rl (2) RIER 24m /s BIEHLT, BARMIR B A 4. 569°
M ZE SRR AR ICA 4. 502° , 4.473° , 4.444° , 4.415° ; %%k
TWRTTIERN: s=1574tan0-1.24 ; FFhrlzKIRE 0. 695m , WEshioE h—F12
17. 78 m F[H

ERXF IR —, 5 XE 36 m /s AR )@ — AR rh,  £5 2ARAR R A RN
9.452° ; WFE S WEMRHE KRN :9.323° ,9.267° ,9.211° ,9.157° ;
AR v SR ISR 20.905° , JEARTTFEAN: s=34.80tan0-13.29 ; ¥Hinlz
IKIRFE 0. 718 m , WiBh 6 N —2F4% 18. 87 m HIIF o H T4NAH A iR Bt 5°
HaleE R SR it 160, RLTHEREMERP R EE NS E, B
A NNA &, IR RR AR . I ) B BRI B, A AN A /)
T 5° HEEE R SR IANT 16° o ABERISERN: EYERMEERT
2262. 9kg WHNMEIIRM AN T 4.5° , fEERImRYI& SR I/ N T 16° .

EExt R =, 1S I — R e R AR e AR R A T G, AE 2 1 it
PRSI NKAST; MG, MEPVRERFRE M « KIKEH . Ky, KEEV . K
SRR RIS B BT o DUAERER B KE L AEH B EN K
0, BRECH PR AR AN DA RS TN BB . TEAR IR KRS B o LA T
EMEEEIR T s =k tan O+ b ISk b s 2 )5, EBRIKIFE RN SN 520,
TE N A5 58 W RGE DA iR R 2 G, T EE AL S . B K DL L B ER
(1) 5 ST AT B 5 BN A TR ARNZKUR B L B BE PR DA R 8l X Sk s mm - 9
1E N4 TE R 57K IE 36 m /s, 1. 5m/ s BIE M0, fd 8L 5045
PR RA RGN IEH V B4 EE 20. 78m, EEY)ERT &N 4560kg.

BJa, AR T 5 RN R, AR R X IR S bR KR i
KA, 53 RIARG IR BT ST B, XL A 52 1 3R AT
PEAL,  IRgs AR BRI I o & .

XA RERGRT ZHoWN Btk ITHER ZERNL EEEEX



RN |\ETJEJH~.EJ‘ZE

1.1 5%

1TV O X A T S = KRG e RIAR S Fhs RGAK
FIEMNRA . F— TS, PR RAEEEITF JTEFEKE B . RAR
G EYER. PR, AR, RSB PTHE R A A . EEE UL S, K
KNS AFE . HNEF 4 1. NP IEE S W AT, RGBSR R 5 5
[P B Ak I 2677 18] S R I e AN 16 B, WA N 238 A /KB I R 4,
I H TS VTN, T e AN s . Bt TR SR NN S B, H 2Rl
AL o R 2 TAERUR 22 o XA 55 A B e e A ] 28 R Aok 5 il A
AR B o AR BEv il S i e BRI S . KD R BRI &, 45
TEAR NG 7K P A 2 X 385 5 AR R AR A7 B R AT B/ o
1.2 FERRRO)

o) & —

SERALET SR TT BY e eE 22. 05m, &I E BRI &N 1200kg.
DU % B AE S50 AT TRAE KR 18ms ERT4H . /K% A 1. 025X 103kg/m3 1Y
RS . K ER AL, 3 BTH SRR T X A 12m/s A1 24m/s BERR RN 8% =1 A 8 1) 46
RHAEE . BERETEAR S TF bR I KR B R B X 35K o
B & —

FE 1) B 1 BT, T B Xy 36m/s B AN AN &% 5 AN R iRt A
BB T ARANTE AR B B0 X 3o V5 1 7 BRI 5, (A AR AR} A B AN I
bR, HMEEAEAN S SRR I AL 16 .

)R =

FH T S5 R R B 200, A TS0 1) SRR AT T 16m ~ 20m 2 [8] o A7 JECA,
[P K B B K ATIA R 1. 5m/s KIS KR IA R 36m/s. TH25 H BRI K
JIFKEGEAE DL T I RA RGBT, WA GO A S8 TR B Rl
TEAR . VAR BNz 7K IR FE AT Bl X 3k .

. [ElES

2.1 [El@B—a o

[ — LSRRI R B RE AN AR R AR O, (RS ER I o S A
PRI [EE T IR ARSI Z TR R BEXT R B, 8 SR E TR BV KR
h CR, RIHBARYESZ J10 8T, 49 B8 e ANl L PE I 1. TERf B B BE I
ER NG, RGSFEEE S NEA T M. — 710, WA S TNENTE L
B2 71558, R D IR BR U FR 1S RN 2R 77, BRI AT — 245 2 2R
TERT— S Esh kSR, EEWNME. SNSRI EEHE. 57
[, EBE b BIAE H J0H e J5 n] DA E B EE TR, (ELRET B 2 s B 2 15 4
THAT R, B a e S EE PRI TR . SERCUL LR 4> TAE, BT AR AR4N
W~ AN B BE LRIFARAE K R IR AR T ) RS B, RARECN h IR A
B JE AR YE KR 18 m X — 254 Hf 2 b IAUE, AT AR it H o BRI AN R HR
2.2 BB

) R SR AE o) R — R R, A 36m/s I RIH RS Z bR, AR



PG R T AR 1) BT &, AT AN ABAR A S A A I B S R PR I e A AE e
PIVERE N o TR B A A, BRI E B RGE 36m/s AN BI AT SR1G 45 3 .
BEBT, AR PE SR AR B 25 S Wil i R e 1 5° , HiEERIm & S5l
PRI M it 16° , IEXF EYERII R BT, ARG EER.
2.3 [EIE =7

] = R T PR /KR s WG BE . KB AL S L T R RIA RS veih. K]
R B BRI E AL T A3, DR TR BN ) A A e e
WA T o6adt, FELESZ J1 o0 Wit R P 5l NZKIR 7. TR, B RERE — A R BB Y,
HARERNTRIS N SE, THa R H RSN e . B RERIKEK
NN, AT NG B —HIGE, KR P 2 B Jefl, fEihsk
N EER A — RS R, HhE — N R E N R G RIA RS X
The BJa, BN AT — AN BARR R, AR X SEBRig K RE . X
K], 3R XHZX R R R ALK

=, RER%
L AR BN LA SRR O NIE, AR AEFRIEIEAL
2. (R BLHEES E HR 7 N IR O & LR
3. MR EEE. WNE . ALCEIEREIN A T, MR 1 BT S
4 BBEF b E, A EHZEE L
5. BB KT, TR AR
6. fEBLIRERKT.
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B HBREL SRR

5.1 [O|@—aRBE N 5Kk iR
51.1 ZFhoth
TENZ IR E N h BB T, b2 BIITF J18:
F. =2Rhp,g (5. 1)

2B RS T3 R F, =0.625-v*-2R(2—h) (5.2)

PR B S E 108 Mg - SRR 2 BRI S W 2 Fross R be . BAAE. A
CAN EEVBRE EAA, f HBRRIE AT 508, 10 i 8.

iy SRR 3 F.+F
F | T ‘ | Fo T M
: L E
3 // / 3 i: Fy 3
Mg o :\‘, w Mg +4mg i+ mg + Mg
E 2 FHRZhathrnEE & 3 BIXEZ HOhREE
VA EEE AN B DB ), REEARZ T, BIA R EAR:
F.=F, (5.3)
F, =F, +F, — Mg — 4mg —riig — Mg (5.4)
Hodr F, AR 32070, TR -
Fy =P &V (5.5)

T AT 52 J1 30T « SRR 0 BRI & ) Mg 5 HiBEIRL ) F,

IR AR BN, AN F,, F,), HSWE I Jmg, FiEI1E,
CAR I E BRI 2 R F7 . AN K 52 T ] 4 PR -

5



4 MBAZ Do REE 5 B—IRMEZ Do ~EE

&SRB MR R T ARITERE: G, =(0,-Mg) , Fy=(-F,-F,),
Gy + F =(0,-mg + p,V,g) . Wiy, G, 5 F, WAEH RARFR Y. (~Ising,—Icosg),

T Gy + Fy 01 09 (- ~sin .~ -cos p) » RO I .

AR 3 T
(Fy +G.)- 7 +(Fyy+G ) - 67, =0 (5.6)
133 Flcos pop —(F, + Mg — %pmVﬁg + %rﬁg)l sin dp =0 (5.7)
HH b ] DA @, = arctan £, (5.8)

~. 1 l .
F,+Mg —Epﬂ(V%g + Emg

TSRS — HRANE B . AR 70, A & T mg ARG
RN RN LI R IT LASh, AR dh iy b e fit,
F =Fy+G +F,+G,, (5.9

6



[ A6 1) P R T Ji
5% =0 (5.10)

/ o~ ~ 1 ~ .
133 F lcos pop—(F, + Mg — p,V,.g +mg + Emg)l sin pdp =0 (5.11)

H B AR A5 28— ARAN T O BURE A EE B R 2

F
@, = arctan : (5.12)

- . 1 .
F,+Mg—-p,V,g+mg+ Emg

[V B ) DOR AR S8 AR ROBTA, i A2 R D SR EE A R

Flcos pop —(F, + Mg —p Vg +1ig + %mg)l sin pdp =0 (5.13)
TR AR RE
@, = arctan £, (5. 14)

i 3
F, +Mg—p7kag+mg+Emg

RIRSSHER B8 =, 28 DUARAN S AR A PEARIE 5

1
@, = arctan . (5.15)

i Y 5
Fy + Mg — p7kVﬁg +mg + Emg

F
@, = arctan L (5.16)

- 7
F, +Mg—p7kag+mg+Emg

5.1.2 $HEERIRERE

FERTTH Y 5. 1. 1 HH RS2 EE B2 101 Fy, BRI B 7y 8348
ERRWZKIRTE h (R 5N oKk 75 A 8 R IX PG I N 8 BE I TR ], IFH 5
HAEEER S, DMEAR K IR R ZSR IR NZ KRS h e %5 &

RAE AR &, SRR N — B, =W sk $. N frE
FAALRR R TSR ARHFE T FE R A 3, AT Z B8 TR BRI R T EH, K
— RN

s=ktan@+b (5.17)
AApRE AL (RIs =0 B 80D RFESRE SRl b X THEMIE, , itk

FIEPOR = 2B LA S MRS, ILIE 6, 1B 7,



B 6 BN BEEREE

1R

ﬁﬁi

B 7 A REMERENFEREE

70,
[ 8 KEE AT KARHEE




Xt 6 Fros I, B EE S 4 0 R s DD 2T 1) SR AT — RE S A . LI
WSS, HMONEREE LI Fy MBS R F NS KT Ir &E .

W (5.17), ATEHESE K 558 b Wl #fi e M rfe, BARFRFS
W 7 BTN B EEAE s ALK DI AT, FAEICN 05 7F s +ds A RI5K J11E N T +dT
FEIC N O+dO . 5 — /NELRITCEAT 52 F1 50 M1 0] LA BILE KF 75 1) L

(T+dT)cos(0+d6O)=Tcos b (5.18)
B ETT A E
(T +dT)sin(60+d6) =T sin 0+ pgds (5.19)
Hi (5.18) AL E
Tcos@=C (5.20)
Hrp CONFHL, HILFFMHE. BHAN (5.19) XFTLIGH]
Csec’ 0d0 = pgds (5.21)

PIIAAR 315 B = BE LN — T RS

s:%tan6’+b (5.22)
PE

SR R e b AT AT — i T 2 e A oy (5 XA B 2 ) A ity D PR35 43 32 13115
TRE

Tcos@=F, (5.23)
XFERE T HEC BN (5.22) XAl

N = F:‘Ntan6’+b (5.22)
PE

RNfEEE b, BUEEE SN BERE R S B e,
F
E=E=E gg (5.23)
reri i
L ONEBERIKEE, T2 b nf ISKRAS, BB RN

F F
s=—tan@———+1 (5.24)
pg pg
X7 RS IE, RATH 20, Bk R Sk s oNEA 0 i
LTI LS HIX P L T 254 17 12
s=ktan@ (5.25)
KGR EATIAHE, A 9 s, 153

s = F’itan@ (5.26)
PE




B 9 KR E XA

5.1.3 RBIHYK AR
Step 1: SERKE

HiJ T 2% & ) 4 AR B NP AR KR L IRIRR A, SRAB A 2R 1545
B e AR IIZ KR EE by DRI 75 FIRKER 9 H 1264 . RIARGHEK T
I S N

H =h+1(cos @, +cos @, +cos@,+cosp,+cos@,)+s (5.27)

Horbs NMBEMRL . 5 N ARKRMHEBEN = .

SR AP B v PR I R A E A e A S T N SR A A o B SR A At
PATE e e B RA, RS o aKE N L, BEEE
AR b (5.24) Aflsr T

a’s:i{sec2 0d o (5.28)
PE
ReEITIR EEE y B N
dy =dssinf = F"N (5.29)
PE
FRNE] 10 Hr i) BRI 1S 2
s (5.30)

;iq:a:arctan%.4 ERLION (5.27) A AT LLRARA ] 7 =0. 685m, {H XA

X

ZERR)IERATE R EZE P18, (S R AR A, — BRI
NF, > pgL . KRG MIZKREANFAAL 152 F =1058. 6N, 1] pgL=1316. 0N,



DRl AN B A A R s A (K AR A . NSRS B S A s A, . |
TEEREZEEAN

RN (5.27) 193] h=0.681m, %8 H H 5 AFaARIE AT OR .
Step 2: SRR

W oR RS2 1) h=0.681m /N (5.1), (5.2), (5.4) =, 155
F =2384N, F,=9432N , fraE InEEZ g=0.87¢g .

KGN 12m /s FIETE, KL E&ESHAN (5.8), (5.12), (5.14), (5.15),
(5.16) 2B A @, =1.202°, M T FE 5T 1WA o8-

¢, =1.184',0, = 1.176",0, = 1.168", 0, = 1.160° CHLHEEFER 1 ¥ F RN (5.25)

15 2B B AR T 12
s =3.98tan @ (5.32)

SRR IIR s X8 Ja SR J7 1R BRI BESE s, . /KT ) By

F
dx = ds cos 0 = —= (5.33)
PE
PIILAR 7345 5]
FEEENT o tan °) (5.34)
pg |secl+tand
MFEA BTN, KX (5.34) FEEHN
F F
Saaes ’11n|seca+tana|+L——y~ (5.35)

X

PE PE

AR E VA i Bl T B K9 — N B, FEP AR B AR TH R G AN B S A R e T 4R,
BB AL I KT 7 T e 98 x . HRIA N

x=[(singp,+sing, +sing, +sing, +sing,)+s (5.36)

PRI RIS BN x =14.65m.
KT RIEAN 24m /s BIER, RIS 12m /s TEEME LHREREF 2),
THE R A

WZ KRB h=0. 695m, AMAHHIEIRHE @, =4.569°, S8E AN N E AR IRCN
@, =4.502°,0, = 4473, 0, = 4.444° ,p, = 4.415° , HNEERILR G FERN

s=15.74tan0—1.24 (5.37)
WEVEE x =17.78m.
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5.2 [ —ARBVE N 5ok R
5.2.1 ZEFNHE
o] f A R AR T RO AR S R 8 —AE E OILPE SRR 3), 1HEgE R oz

IKIRSE h=0. T18m, WZIKIRSE h=0. 695m, SUAM AR @, =9.452°, #Hid T 5°

BEE I N T ZE LK 0, =9.324°,0, =9.268",p, =9.212°,p, =9.157° , 4

BRI A
s=34.80tan #—13.29 (5.38)

Waho B x =18.87m . #iHE 5 BB AL SRV I /08 20.905° , @IT 16°
PRI 7 B R S ER 1 =
5.2.2 EYIEKRERITHIER

BNER T SO, PR A BBV, Z U — AN CLEYECY s, A
P R DRI A e P 2 ) [ 0 o D SRR A2 25 AF B EE A BRI o &, FRATTME A i e P K,
PR, B E T AR 1 T VSR A

%) RN A N T 50, BEE R im Ul IR SR I/ T 160, BRIIE
i [ B BRI B AF AR R ZE AL 0..001° FOTE LR, Jil 2 AW 40 A 25 T
5° , BRI SR T AT 16° o AEIERIR T EYERI R & RETE
HG, WwELKN0.012kg, 20HI7E 2064kg & 2076kg, 2220kg & 2232kg [HI1H
MRNHATED (ERERFER 4, RGIFEF 5, 6), RIELER: EFE
2065. 2kg W ENAMMIA N 5° , TIAEEEIR AN 16.88° , ARFEHIE. FE/ESEILE
i 2226. 9kg I, FNARMIMA Y 4.5° , GNEERAN 16° , R H R,

BRI, S4Bk R B R F) 2226. 9kg I, PEANA R R 2R . 1 H 4Bk 1
RS RE, 55BN BRSSPI E BRI 5T &K T 2226, 9kg
B, BN A DA i R i 5 Y DR % 1 B 008 3 A 223K

5.3 [ = AIRBVE N 5K R
5.3.1 1=Egy

[ 0 — 7% B2 FE K LR T SR (P 52 o 25 FE B A AN A B K N, 52 3
FIKIR A EE T2 B G R FE R BN, BIAS % &KX br BLAM R & BRI

5 71t 10.
V v
F

— =
e
‘—/ / F \\ FR‘JK

\ o K

I\/// \\\ /1

17> < RN

/ \\___——//

\

AN /

B 10 ZERKRNVBRTZNREE
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WK AT R R G, RI15K 1061 H
F;XUJ( :\/}rw2 +F7J(2 +2FWF7J( COS ﬂ (5. 39)

Fow, Hod NN S 5K TS, BEmimm £, BRI E T K
WA Ja R,

Fa i B e, K ) R — 5 R T AN R R B M, KR H . RE Y, JKIRE
V., fa g, WEEERE p, WEEKE LISERNEE, NBEGERNZ B R
1%

5.3.2 REEFKES BRItk

AL BLF SRR IR SR AL e B [ SRV TR AR A A S R A T AR AL
Step 1: HEREHFHRIBEN

AR i gmAY 7 3, B AR 0] R VA R S sk R T SR A e A A B R
FEYERI R R RS R T, ARSI T IR Yk H
Step 2: B THEE

TE BEALAE B TR B ) 3 AL 5, 75 B I6 X A kR 10 J5 SR 45
)t e K PS5 A B A BR 5 o 5 W e AN RS 0, B R i 5 Bl O BE R A R D 2k
[m] SR e M AR 16 B, PAACEAR AR A EEANEE S 5 . 5 b2 kAR
g A DA SR, AN AE R, 75 00 S5 3 AL A gt IR K B A — it )
AT o
Step 3: THEIEN R

AN R =AML B RR, 5 5 RR BN KR FE 1 31 DX ISR BRA R A4
BRI HAZE ] Y — i A ER A0 T SR ) 22 H AR BB 0 (NWMOGA) ™™/ siesR it %2
HFRARAL ) 8. 1Z 7 V08 =AMk B AR InBUR Ja sk AN, FEK Ha b o8 B H brtiitb
] RRE AT SR A

3
min Fitness(x) = z @, f(x) s (5.40)
i=1

Ko, @ e[OAIHEY 0 =1. BUERH o-{o,0n.0] RS T AL H IR

1) B B
Step 4: THENF MK

TR TS MK IR BV, ERR BV, BN B R B R AT 18045 1)
M 5 L N B AR IE Pl o 33 87 PR, Bt R AR e o N R,
IR IOME R /N o (R L BRI B E b, A0 RR BB — & A HMEE AR L,
TR ZIEE . AR @b, $%0 T 5iE R B0z e :

— AR ) S N B
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99
sumkFitness = Z populationli].fitness
i=0 (5.41)

e AN 1 BRI Ps, tH5E: sumFitness = ipopulation [i].fitness

population[i].Ps = population[i]. fitness

sumkFitness (5.42)

PR A 1 B R R Os, T 5

population[i].QOs = Z population[i].Ps
J=0 (5.43)

IEFCELAL BN 100 I, SR )5 A3 A2 M T R D5 92308 B AR 2 i Y — AR
i
(1) M rand e BFENLH A — N =8, Hor #£IXTA] [0, 114 ;

(2) W R » < population[0].0s , W) % FE 6 — 4> 4 B4k, 5 N &% £ ff

population[i —1].0s < r < population[i].Os FEALIIAME T, HAr1<i <100,

M TR LA, 2R Ps & FANAMA K 3E B EE AT 5 S AN R o BT AN AR Y
3TN P R LA S B S RAZE A R 038 O R, U At A e B3k A7 B A (M
BT, WA RIS R RN, A A 3 R AT B AR R kARG o IR R U5
s BAH 12 LTI R T 2 7 e 48 T —1X, SR gt ihgE
FRIRA KT, 22 B G oA I AN ot a2 98 B 239K
Step 5: EEE TR

FERRE 1 Rt i) BRI gt T 205, 25 e B R 38 SOMAZR 57 84

(1) XA KT Gest L Sk i oy 1 4 S S5O R 2 R FH IR 38 X
WRAE, ARG G50 R UL T s AR S (UTCGAY ™, =2 BEALAL 0. 1,
HREHLE R 0 I, SZ XA etk i RoR B BE A 7 BENLAGE 1 I,
A XA Ge AR iR EYIER T R R B0

(2) A F43AE: SEREHL A AL S B D Ak i) — b R AL L, R e — 2k
HIRDA 0 JESEH 1, 5 ZHERIRGAL A 1 e A8 R R I bt — I A A A8 57y
0, UL @EMSA 0y 0 W2 i A2 S48 A i bk — RS A2 57 00 1.

Step 6: R EIREEZELEY
BAEREESZHE 3, MMBERN P X P . AR WHE P, AR K
AP, o ASTRHER /N P =100 UOSEERRUBBOR, B ) R B R AU . 52X

14



MZEP =0.6, XMZENO0.6 BetEIRIEMEF AR5, L REE P, =0.005,
— RIS, ABRRKAERTREMERN, AR R EH 0.005 EIMAFA BAME. &K
BAERE P, =200, SHOREAERECH 200 TRIEAGZE S 7870 W8k
5.3.3 ZMA R

2 (5.40) FRAGH Z MR R BE ., ERESE )G, TGRSR H:
SRIGAL R A B/ ME . BRI, 18T S HAE 0 =0, 0,,0,]. HETT LK
i 5 ASLEE AR 4R = A 7R 1) P 1 B P PR S DR 5 R A R L R AT A R
Mafe (LSRR 8). FIAMAUEERZRL, x, o FBEUE D 5N:
0. 8299, 0. 1700, 0. 0001.

FEMLEBL T, fFHBE S, BEIRGE 36m/s, KAHE 1. 5m/s KT,
e 5 FEEEERI R S3EI Ry x s @y PASIABURIE :

g h x ? >
I 1.98 33. 73 3. 66° 7.377
11 9 29. 7 3.63° 6.711
I11 1.85 21. 05 3.83° 5.116
TV 1.33 18. 09 4.99° 4.179
v 1.71 14. 86 4.06° 3. 945

=1 BEREIAKBER

MRYE UL F SR o ir: 4 B /MARS, #8558 V5, B iz
IR EE S B B LA S BRAR (P00 B SR R BBk BIAE BT B 4R bn R AR B/, (H R IE B
P BN 5 RS )y, R TS oM A DL E = AR bR A Re N R AR AL S

RIARG W AN AV RS aEE, BiBERKE N 20. 25m, JE 112 8¢ 113
THEMS, HEAERN RN 4560kg.

TERGE A 36m/s 7K 1. 5m/s KGE5 /K FEEE 7 A8 0 TS OL T, AW
WIROMIf A 4. 347° , S HVERROMIfA J9 4. 3207, 4.322° | 4.314° ,4.307° ¥F
FRUZIKIRSE h=1. T1m, W50 X217 13. 96m, 4585 FEN: s=13.96tan0—3.73 ,

TERGE A 36m/s 7K 1. 5m/s KGE5 /K EE B 7 [ o8 © RS OL T, 40
WA A 3. 12° , ST Wi A A 3. 087° , 3.070° ,3.052° ,3.035° JFhRNZ
JKIEEE 0. 76m, JFEHIXIHF42 8. 69m, 4HBETFEN: s=3.10tand .

TERGEN 0 7KIHE 1. 5m/s WIIBHL N, SRR A 4. 392° , & TP A
N 4.360° ,4.345° ,4.331° ,4.316° FARIZKIRE 1.05m, 355 XA
12. 49m, H%ETFEN: s=7.38tan0—0.63 .

HAREOL N5 8 S EIRSRAL, mlREHERROL MG A0 B BRI
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BHEEMAR . AR ARG 7R BE AT i 51 X 35 o

7o HBIRIN FHSHET

6.1 HERI R P St

DLV T L AR 75 S T, ST R R G SR
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(14, H—EHSKNERKLE,
http://wenku. baidu. com/1ink?url=Rc9Y jlgS2w

—A-x]JZcwpHXZx9 —-MhkdPyrRwhpG6vhqpbPzwPooNb7Su04sQnRtREoct9YiTJOuOWsh?
PEpEIrswWB Kzy7fEl1fYaCzkU5Iu, 2016 429 H 11 H

[6] XM, 75 BPB/KIBOBM % 4 AR, KiE: KIERFH KT, 2009

i
R 1:

$2016.9.11 RFRGHIT

$ r,H,v,V,beta, rou, L

S rAAERFELL (PL1200kg AFERE), BIARERFE=1200kg*r, V% r BIATEANERIE . H AKIE, v ARGHE,
V KR, beta ANEIKIHEL I A, rou RMHERE, L 2MiRENKE
$phi0,phil,phi2,phi3,phi4, h, theta,x

$phi0 ZNIAIMIRI A, phil 2 phid AN NE ESTIRE MR, h AMZZKIEE, theta AHIHEAR 51 EE
BRI TT 0 5K I, = Al i o L.

r=1;

H=18;

v=12;

v=0;

beta=0;

rou=7;

L=22.05;

sEBBNGEE T REIEA R AMET, AR MEBHERIK b, B RIS Y, & TR, £ it h%
&

f=fzero (@ (h)

(h+1./sqrt (1+sqrt ((2.5.%v."2-1.25.%v."2.%h) . "2+ (374.%2.%h.*V."2) ."242.%(2.5.%v."2-1.25.

*v."~2.%h) . *(374.%2.%h.*V."2) .*cos (beta)) ."2./. ..

(-10248.12+31649.66.*h) ."2)+1./sqgrt (1+sqgrt((2.5.*v."2-1.25.%v."2.%h) ."2+(374.*2.*h.*V.

A2) . M242.%(2.5.%v."2-1.25.*v."2.*h) .*(374.%2.*h.*V."2) . *cos (beta)) ."2./...

(-10073.98+31649.66.*h) ."2)+1./sqgrt (1+sqgrt((2.5.*v."2-1.25.%v."2.*%h) ."2+(374.*2.*h.*V.
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~N2) . 12+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) ."2+(374.*2.

*h.o*V."2) . "2+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*2+31649.66.*h) ."2)+1./sqrt (l+sqgrt((2.5.*v."2-1.25.*v."2.*h) ."2+(374.*

2.%h.*V."2) . "2+42.%(2.5.%v."2-1.25.%v."2.*h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*3+31649.66.*h) ."2)+sqrt ((2.5.*v."2-1.25.*v."2.%h) .72+ (374.*%2.*h.*V."2)

N242.%(2.5.%v . "2-1.25.%v."2.%h) . * (374.%2.%h.*V."2) .*cos (beta) ) .*. ..

(sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqgrt ((2.5.*v."2-1.25.*v."2.*h) ."2

+(374.%2.%h.*V."2) . "2+42.%(2.5.*%v."2-1.25.*%v."2.%h) .* (374.*%2.*h.*V."2) .*cos (beta)) ."2) ..

-sqrt (1+(-23655.75+7.*%9.8.%22.05+11760-11760*r*0.87-rou.*L.*9.8.*0.87+31649.66*h) ."2/s

qrt ((2.5.*v.”2-1.25.*%v."2.%h) . "2+ (374.%2.%h.*V."2) ."2+...

2.%(2.5.%v."2-1.25.*%v."2.*%h) .* (374.%2.*h.*V."2) .*cos (beta)) .”2)) ./ (rou.*9.8.*0.87)-H),
0.9);

h=f;

philO=acos (1l./sqgrt (1+sqrt((2.5.*v."2-1.25.*v."2.%h) ."2+(374.*%2.*h.*V."2) ."2+2.%(2.5.*V.
72-1.25.%v."2.*%h) .*(374.%2.*h.*V."2) .*cos (beta)) .”2/(-10248.12+31649.66.*h) ."2));
phil=acos(l./sqrt (1l+sqgrt((2.5.*v."2-1.25.*v."2.%h) ."2+(374.*%2.*h.*V."2) ."2+2.%(2.5.%*Vv.
72-1.25.*%v."2.*%h) .*(374.%2.*h.*V."2) .*cos (beta)) .”2./(-10073.98+31649.66.*h) ."2));
phi2=acos (l./sqrt (l+sqrt((2.5.*v."2-1.25.*v."2.%h) ."2+(374.*%2.*h.*V."2) ."2+2.%(2.5.*v.
~"2-1.25.*v."2.%h) . *(374.%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28+31649.66.*h) ."2))
phi3=acos (l./sqgrt (l+sqrt((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.*v.
~2-1.25.%v."2.%h) .*(374.%2.%*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*2+31649.66.*h) ."2)
)7

phid=acos (l./sqrt (l+sqrt((2.5.*v."2-1.25.*v.%2.*%h) .2+ (374.%2.*h.*V."2) ."2+2.%(2.5.*V.
~2-1.25.%v."2.%h) .*(374.%2.%h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*3+31649.66.*h) ."2)
)7

theta=asec (sqrt (1+(-23655.7547.*9.8.%22.05-rou.*L.*9.8.%0.87+11760-11760*r*0.87+31649.
66*h) ."2/sqgrt ((2.5.*v."2-1.25.*%v."2.*h) .72+ (374.%2.*h.*V."2) ."2+2.% (2.5.*v."2-1.25.*v.
A2.%h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2));

alpha=asec (sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.%*v.
A2.%h) N2+ (374.%2.%h . FVLN2) L N242.0%(2.5.%v . "2-1.25.%v."2.%h) . * (374.*2.*h.*V."2) .*cos (be
ta))."2));

x=sqrt ((2.5.*v."2-1.25.*v."2.*%h) . "2+ (374.*%2.*%h.*V."2) ."2+2.%(2.5.*v."2-1.25.*v."2.*h) .
*(374.%2.*%h.*V."2) .*cos (beta)) ./ (rou.*9.8.*%0.87) .*1log ( (sec (alpha)+tan(alpha))/ (sec(the
ta)+tan (theta)))+sin(phil) +sin(phil) +sin(phi2) +sin (phi3) +sin (phi4) ;

& I H e B AL S HEUE IR L, FFHEAT U R (0 SR A o
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outFywrong=(-22143.12+11760-11760*r*0.87+31649.66*h) $4itl4HATEIE T Fy (11
outGrou=rou.*9.8.*0.87. *Lek ARG N E )

if sign(rou.*9.8.%0.87.*L-(-22143.12+11760-11760%r*0.87+31649.66%*h))==

f=fzero (@ (h)

(h+1./sqrt (1+sqrt ((2.5.%v. 2-1.25.%v. 2. %h) . ~2+ (374.%2.¥h.*V."2) ."242.% (2.5.%v."2-1.25.

*v."2.%h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2./...

(-10248.12+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*v."2.%h) .2+ (374.*2.*h.*V.

N2) . 12+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) ."2./...

(-10073.98+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*v."2.%h) .2+ (374.*2.*h.*V.

~N2) . 12+2.%(2.5.%v."2-1.25.%v."2.*h) . * (374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) ."2+(374.*2.

*h.o*V."2) . "2+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*2+31649.66.*h) ."2)+1./sqrt (l+sgrt((2.5.*v."2-1.25.*v."2.*h) ."2+(374.*

2.%h.*V."2) . "2+2.%(2.5.*%v."2-1.25.%v."2.*h) . * (374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*3+31649.66.*h) ."2)+sqgrt ((2.5.*v."2-1.25.*v."2.%h) .72+ (374.*%2.*h.*V."2)

A242.%(2.5.%v . "2-1.25.%v."2.%h) . * (374.%2.*h.*V."2) .*cos (beta)) .*...

(sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) .72/sqrt ((2.5.*v."2-1.25.*v."2.*h) ."2

+(374.%2.*h.*V."2) . "2+42.%(2.5.*%v."2-1.25.*%v."2.%h) .* (374.*%2.*h.*V."2) .*cos (beta)) ."2) ..

-1)./(rou.*9.8.*%0.87)-H),0.7);
h=f;
philO=acos (1l./sqgrt (1+sqrt((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.%*v.
~2-1.25.%v."2.%h) .*(374.%2.%h.*V."2) .*cos (beta)) .”2/(-10248.12+31649.66.%h) ."2));
phil=acos (l./sqrt (l+sgrt((2.5.*v."2-1.25.*v."2.%h) .72+ (374.%2.*h.*V."2) ."2+2.%(2.5.*V.
~2-1.25.%v."2.%h) .*(374.%2.*h.*V."2) .*cos (beta)) .”2./(-10073.98+31649.66.*h) ."2));
phi2=acos (l./sqrt (1+sqrt((2.5.*v."2-1.25.*v.%2.*%h) ."2+(374.*%2.*h.*V."2) ."2+2.%(2.5.*V.
~"2-1.25.%v."2.%h) .*(374.%2.%*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28+31649.66.*h) ."2))
phi3=acos (l./sqgrt (1+sqrt((2.5.*v."2-1.25.*v."2.%h) ."2+(374.%2.*h.*V."2) ."2+2.%(2.5.%*v.
~2-1.25.*%v.”2.*h) .*(374.*%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*2+31649.66.*h) ."2)
)i
phid=acos (l./sqrt (1l+sqgrt((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.%*v.
~2-1.25.*%v.”2.*h) .*(374.*%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*3+31649.66.*h) ."2)
)i
theta=0;
alpha=asec (sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.%*v.
A2.%h) N2+ (3T74.%2.%h KV N2) L2425 (2.5.%v. " 2-1.25.*%v. 2. %h) . * (374.*2.*%h.*V."2) . *cos (be

ta)).”2));
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x=sqgrt ((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.*v."2-1.25.*%v."2.%h) .
*(374.%2.*h.*V."2) .*cos (beta)) ./ (rou.*9.8.*0.87) .*log ( (sec (alpha)+tan (alpha)))+sin (phi
0)+sin(phil) +sin(phi2) +sin (phi3) +sin (phi4) +L-(31649.66*h-22143.12+11760-11760.*r.*0.87)
./ (rou.*9.8.*0.87);

end

outphiO=phi0.*180./pisiNHiififi

outphil=phil.*180./pi%iHiff

outphi2=phi2.*180./pi

outphi3=phi3.*180./pi

outphid=phi4.*180./pi

h

outalpha=alpha.*180./pi

outtheta=theta.*180./pi

outx=x

outk=sgrt ((2.5.*v."2-1.25.*v."2.%h) ."2+(374.%2.*h.*V."2) ."2+2.%(2.5.*v."2-1.25.*%v."2.*
h) .*(374.%2.%h.*V."2) .*cos (beta)) ./ (rou.*9.8.%0.87) 34l /AL k
outFy=(-22143.12+11760-11760*r*0.87+31649.66*h)

outFx=sgrt ((2.5.*v."2-1.25.*v."2.*%h) .72+ (374.*2.*h.*V."2) ."2+2.*(2.5.*v."2-1.25.*v."2.

*h))

TR 2

$2016.9.11 RFRGHIT
% r,H,v,V,beta, rou,L
S rAAEERF R (BL1200kg AFEAE), BURERFIE=1200kg*r, A% r BIATHHRANER G &, B KR, v WRGE,

V RIKI#E, beta ANBEACEL[BIRA, rou RMEEERE, L 2MEENIE

$phi0,phil,phi2, phi3,phi4,h, theta,x

$phi0 ZNIAIMIRI A, phil 2 phid AN NE ESVINE BRI, h AIZZKEE, theta AHIEEAR 581 EE
BRI TT I 5K I, = Al i o .

r=1;

H=18;

v=24;

v=0;

beta=0;

rou=7;

L=22.05;

$75 RS HBE Al e f A2 A
.

f=fzero (@ (h)

B, AATREM MR L RS SRIBANHE ORI, T HERE T, £ T i %

(h+1./sqgrt (l+sqgrt ((2.5.%v."2-1.25.*%v."2.%h) . "2+ (374.%2.%h.*V."2) . "24+2.% (2.5.*v."2-1.25.

*v.~2.%h) .*(374.%2.*%h.*V."2) .*cos (beta)) ."2./...

(-10248.12+31649.66.*h) ."2)+1./sqgrt (1+sqgrt ((2.5.*v."2-1.25.%v."2.*%h) ."2+(374.*2.*h.*V.

A2) . M242.%(2.5.%v."2-1.25.*v."2.*h) .*(374.%2.*h.*V."2) . *cos (beta)) ."2./...
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(-10073.98+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*v."2.%h) .2+ (374.*2.*h.*V.

~N2) . N2+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) ."2+(374.*2.

*h.o*V."2) . "2+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*2+31649.66.*h) ."2)+1./sqrt (l+sqgrt((2.5.*v."2-1.25.*v."2.*h) ."2+(374.*

2.%h.*V."2) . "2+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*3+31649.66.%*h) ."2)+sqrt ((2.5.*v."2-1.25.*v."2.%h) .72+ (374.*%2.*h.*V."2)

24207 (2.5.%v . "2-1.25.%v."2.%h) . * (374.%2.%h.*V."2) .*cos (beta) ) .*. ..

(sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqgrt ((2.5.*v."2-1.25.*v."2.*h) ."2

+(374.%2.%h.*V."2) . "2+42.%(2.5.*%v."2-1.25.*%v."2.%h) .* (374.*%2.*h.*V."2) .*cos (beta)) ."2) ..

-sqrt (1+(-23655.75+7.%9.8.%22.05+11760-11760*r*0.87-rou.*L.*9.8.*0.87+31649.66*h) ."2/s

qrt ((2.5.*%v.”2-1.25.*%v."2.%h) . "2+ (374.%2.%h.*V."2) ."2+...

2.%(2.5.*v."2-1.25.*v."2.*h) .*(374.*%2.*h.*V."2) .*cos (beta)) ."2)) ./ (rou.*9.8.*0.87) -H),
0.9);

h=f;

philO=acos (1l./sqgrt (1+sqrt((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.*%2.*h.*V."2) ."2+2.%(2.5.%*v.
~"2-1.25.*v."2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) .”2/(-10248.12+31649.66.*h) ."2));
phil=acos (l./sqgrt (l+sqrt((2.5.*v."2-1.25.*v."2.%h) ."2+(374.*%2.*h.*V."2) ."2+42.%(2.5.%*v.
~2-1.25.%v."2.%h) .*(374.%2.%*h.*V."2) .*cos (beta)) .”2./(-10073.98+31649.66.*h) ."2));
phi2=acos (l./sqgrt (1+sqgrt((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.%*v.
~"2-1.25.%v."2.%h) .*(374.%2.%*h.*V."2) .*cos (beta)) .2/ (-10073.98+78.28+31649.66.*h) ."2))
phi3=acos (l./sqrt (1l+sgrt((2.5.*v."2-1.25.*v."2.%h) .2+ (374.*%2.*h.*V."2) ."2+42.%(2.5.*V.
~2-1.25.%v.7%2.%h) .*(374.%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*2+31649.66.*h) ."2)
)7

phid=acos (l./sqrt (l+sgrt((2.5.*v."2-1.25.*v."2.%h) .2+ (374.%2.*h.*V."2) ."2+2.%(2.5.%*v.
~"2-1.25.%v."2.%h) .*(374.%2.%h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*3+31649.66.*h) ."2)
)7

theta=asec (sqrt (1+(-23655.7547.*9.8.%22.05-rou.*L.*9.8.%0.87+11760-11760*r*0.87+31649.
66*h) ."2/sqgrt ((2.5.*v."2-1.25.*%v."2.*h) .72+ (374.*2.*h.*V."2) ."2+2.% (2.5.*v."2-1.25.*v.
~2.%h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2));

alpha=asec (sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.%*v.
A2.%h) N2+ (374.%2.%hFV.N2) L N242.0%(2.5.%v . "2-1.25.%v."2.%h) . * (374.*2.*h.*V."2) .*cos (be
ta))."2));

x=sqrt ((2.5.*v."2-1.25.*v."2.*%h) . "2+ (374.*%2.*%h.*V."2) ."2+2.%(2.5.*v."2-1.25.*v."2.%h) .
*(374.%2.*%h.*V."2) .*cos (beta)) ./ (rou.*9.8.*%0.87) .*1log ( (sec (alpha)+tan(alpha))/ (sec(the

ta)+tan (theta)))+sin(phil) +sin(phil) +sin(phi2) +sin (phi3) +sin (phi4) ;
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& T F 52 R T HE A PR b, IF AT BRI T (SR A
outFywrong=(-22143.12+11760-11760*r*0.87+31649.66*h) $4itl4HATE I T Fy (11
outGrou=rou.*9.8.*0.87. *Lefr 5 T 4iE i & /)

if sign(rou.*9.8.%0.87.*L-(-22143.12+11760-11760%r*0.87+31649.66%*h))==

f=fzero (@ (h)

(h+1./sqrt (1+sqrt ((2.5.%v."2-1.25.%v. 2. %h) . "2+ (374.%2.%h.*V."2) ."242.% (2.5.%v,"2-1.25.

*v."~2.%h) . *(374.%2.%h.*V."2) .*cos (beta)) ."2./...

(-10248.12+31649.66.*h) ."2)+1./sqgrt (1+sqgrt((2.5.*v."2-1.25.%v."2.%h) ."2+(374.*2.*h.*V.

A2) . M242.%(2.5.%v."2-1.25.*v."2.*h) .*(374.%2.*h.*V."2) . *cos (beta)) ."2./...

(-10073.98+31649.66.*h) ."2)+1./sqgrt (1+sgrt ((2.5.*v."2-1.25.%v."2.%h) ."2+(374.*2.*h.*V.

~2) . M2+42.%(2.5.%v."2-1.25.*v."2.*h) .* (374.%2.*h.*V."2) .*cos (beta)) ."2/. ..

(-10073.98+78.28+31649.66.*h) .72)+1./sqrt (1+sgrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.*2.

*h.o*V."2) . h242.%(2.5.%v."2-1.25.*v."2.*h) .* (374.*%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*2+31649.66.*h) ."2)+1./sqrt (l+sqgrt((2.5.*v."2-1.25.*v."2.*h) ."2+(374.*

2.%h.*V."2) . "242.% (2.5.*v."2-1.25.*%v."2.%h) . * (374.*2.*h.*V."2) . *cos (beta)) ."2/...

(-10073.98+78.28*3+31649.66.*h) ."2)+sqrt ((2.5.*v."2-1.25.*v."2.*%h) .72+ (374.*%2.*h.*V."2)

LN242.%(2.5.%v."2-1.25.*%v."2.%h) .*(374.*2.*h.*V."2) . *cos (beta)) .*...

(sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.*v."2.*h) ."2

+(374.%2.%h.*V."2) . "2+42.%(2.5.*%v."2-1.25.*%v."2.%h) .* (374.*%2.*h.*V."2) .*cos (beta)) ."2) ..

-1)./(rou.*9.8.*%0.87)-H),0.7);
h=f;
phiO=acos (1./sqgrt (1+sqgrt((2.5.*%v."2-1.25.*%v."2.%h) . "2+ (374.%2.%h.*V."2) . "242.* (2.5.*v.
~"2-1.25.*v.”2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) .”2/(-10248.12+31649.66.*h) ."2));
phil=acos (1./sqrt (l+sqrt((2.5.*v."2-1.25.*%v."2.%h) ."2+(374.*2.*%h.*V."2) . "242.* (2.5.*v.
~"2-1.25.*v.”2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) .”2./(-10073.98+31649.66.*h) ."2));
phi2=acos (1./sqgrt (l+sqrt((2.5.*%v."2-1.25.*%v."2.%h) ."2+(374.%2.*%h.*V."2) . "242.* (2.5.*v.
~"2-1.25.*v."2.%h) . *(374.%2.*h.*V."2) .*cos (beta))."2/(-10073.98+78.28+31649.66.*h) ."2))
phi3=acos (1l./sqgrt (l+sqgrt((2.5.*%v."2-1.25.*%v."2.%h) ."2+(374.%2.%h.*V."2) . "242.* (2.5.*v.
~22-1.25.%v."2.%h) .*(374.%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*%2+31649.66.*h) ."2)
)i
phid=acos (1./sqgrt (l+sqgrt((2.5.*%v."2-1.25.*%v."2.%h) . "2+ (374.%2.%h.*V."2) . "242.* (2.5.*v.
~r2-1.25.%v."2.%h) .*(374.%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*3+31649.66.*h) ."2)
)i
theta=0;
alpha=asec (sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.*v.

~2.%h) M2+ (374.%2.%h AV N2) L2427 (2.5.%v. " 2-1.25.%v. 2. %h) . ¥ (374.%2.*%h.*V."2) . *cos (be
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ta)).”2));

x=sgrt ((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.*v."2-1.25.*%v."2.%h) .
*(374.%2.*h . *V."2) .*cos (beta)) ./ (rou.*9.8.*0.87) .*log ( (sec (alpha)+tan(alpha)))+sin (phi
0)+sin (phil)+sin (phi2)+sin (phi3)+sin (phid)+L-(31649.66%*h-22143.12+11760-11760.%r.%0.87)
./ (rou.*9.8.*0.87);

end

outphiO=phi0.*180./pisiNHiiffi

outphil=phil.*180./pi%iHiff

outphi2=phi2.*180./pi

outphi3=phi3.*180./pi

outphid=phi4.*180./pi

h

outalpha=alpha.*180./pi

outtheta=theta.*180./pi

outx=x

outk=sgrt ((2.5.*v."2-1.25.*v."2.%h) ."2+(374.%2.*h.*V."2) ."2+2.%(2.5.*v."2-1.25.*%v."2.*
h) .* (374.%2.*h.*V.~2) .*cos (beta)) ./ (rou.*9.8.*0.87) 24l K%L k
outFy=(-22143.12+11760-11760*r*0.87+31649.66*h)

outFx=sqgrt ((2.5.*v.”2-1.25.*v."2.*%h) .72+ (374.*2.*h.*V."2) ."2+2.*(2.5.*v."2-1.25.*v."2.

*h))

T 3

$2016.9.11 RIARGKIF

%$ r,H,v,V,beta, rou,L

S v RMERFELL (Ll 1200kg MN3EHE), RURBRFIE=1200kg*r, VA% v B AlIRBARER R B . 0 KR, v ARGE, v K,
beta NN KEZ MM, rou RHEERIE, L EHIEEIIKE

$phi0,phil,phi2, phi3,phid4, h, theta, x

$phi0 RWIEIIMIAM, phil & phid WAFE EEANERIBRA, h WIZKIREE, theta NHBERIMNG S H#MER LD
L7 RS RIS, x NIESh iR KR

v=0;

beta=0;

rou=7;

L=22.05;

SEIB BB AR AR el A R MR IR b, DS SRIEAHETR S T, 2 THES T, ATl if 5.
f=fzero (@ (h)

(h+1./sgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.*v."2-1.25.*v."2.

*h) .*(374.%2.*h.*V."2) .*cos (beta)) ."2./...

(-10248.12+31649.66.*h) ."2)+1./sqgrt (l+sgrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.%2.*h.*V."2) ."2

+2.%(2.5.%v."2-1.25.*%v."2.*h) . *(374.*%2.*h.*V."2) .*cos (beta)) ."2./...
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(-10073.98+31649.66.*h) ."2)+1./sqgrt (l+sgrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.%2.*h.*V."2) ."2

+2.%(2.5.%v."2-1.25.*%v."2.*h) . *(374.*%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28+31649.66.*h) ."2)+1./sqrt (1l+sqrt ((2.5.*v."2-1.25.*v."2.*%h) ."2+(374.*2.*h.*V.

AN2) . h242.%(2.5.%v."2-1.25.*%v."2.%h) . * (374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*2+31649.66.*h) ."2)+1./sqgrt (l+sgrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.*%2.*h.*

V."2) . M242.%(2.5.*%v."2-1.25.*v."2.%h) .*(374.*2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*3+31649.66.*h) ."2)+sqgrt ((2.5.*v."2-1.25.*%v."2.%h) ."2+(374.%2.*h.*V."2) ."2+2.

*(2.5.%v."2-1.25.%v."2.%h) .*(374.%2.*h.*V."2) .*cos (beta) ) .*...

(sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.

*2.%h.*V."2) . M242.%(2.5.%v."2-1.25.*v."2.%h) . *(374.*%2.*h.*V."2) .*cos (beta)) ."2) ...

-sqrt (1+(-23655.75+7.%9.8.*%22.05+11760-11760*r*0.87-rou.*L.*9.8.%0.87+31649.66*h) ."2/sqrt ((2.

5.%v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+. ..

2.%(2.5.%v."2-1.25.*v."2.%h) .* (374.%2.*h.*V."2) .*cos (beta)) ."2)) ./ (rou.*9.8.*0.87)-H),0.9);
h=f;

phiO=acos(l./sqgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) .72+ (374.*2.*h.*V."2) ."2+2.*(2.5.*%v."2-1.2
5.*v."2.*h) .*(374.*2.*h.*V."2) .*cos (beta)) ."2/(-10248.12+31649.66.*h) ."2)) ;
phil=acos(l./sqgrt (l+sqrt ((2.5.*v."2-1.25.*%v."2.*h) ."2+(374.*2.*h.*V."2) . "2+2.*(2.5.*%v."2-1.2
5.*v."2.*h) .*(374.*2.*h.*V."2) .*cos (beta)) .72./(-10073.98+31649.66.*h) ."2));
phi2=acos(l./sqgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) .72+ (374.*2.*h.*V."2) . "2+2.* (2.5.*%v."2-1.2
5.*v."2.*h) .*(374.*2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28+31649.66.*h) ."2));
phi3=acos(l./sqrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) ."2+(374.*2.*h.*V."2) . "2+2.* (2.5.*%v."2-1.2
5.*v."2.*h) .*(374.*%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*2+31649.66.*h) ."2));
phid=acos(l./sqrt (l+sqrt ((2.5.*v."2-1.25.*%v."2.*%h) .72+ (374.*2.*%h.*V."2) . "24+2.* (2.5.*%v."2-1.2
5.*v."2.*h) .*(374.*2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*3+31649.66.*h) ."2));
theta=asec (sqrt (1+(-23655.75+7.%9.8.%22.05-rou.*L.*9.8.%0.87+11760-11760*r*0.87+31649.66*h) .
"2/sqrt((2.5.*%v."2-1.25.%v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+42.*% (2.5.*v."2-1.25.*v."2.*h) . * (374.
*2.*h.*V."2) .*cos (beta)) .”2));

alpha=asec (sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.*v."2.*h)
N2+ (374.%2. %0 FVLUN2) L2427 (2.5 2-1.25.%v. "2, %h) L% (374.%2.%h.*V."2) . *cos (beta) ) ."2)) ;
x=sqgrt ((2.5.*v."2-1.25.*v."2.%h) .72+ (374.%2.%h.*V."2) . "24+2.%(2.5.*v."2-1.25.*%v."2.*h) . * (374.
*2.*h.*V."2) .*cos (beta)) ./ (rou.*9.8.%0.87) .*log ( (sec (alpha)+tan(alpha))/ (sec(theta)+tan (thet
a)))+sin(phi0) +sin (phil) +sin (phi2) +sin (phi3) +sin (phi4) ;

& N FE R D HEBUERFIR b, IFHEAT ORI T 3R A%
outFywrong=(-22143.12+11760-11760*r*0.87+31649.66*h) 4% 15 T Fy 1IMH
outGrou=rou.*9.8.*0.87.*Lekith iR IE I FHiEEN )

if sign(rou.*9.8.*0.87.*L-(-22143.12+11760-11760*r*0.87+31649.66*h))==

f=fzero (@ (h)

(h+1./sgrt (l+sqrt ((2.5.*v."2-1.25.%v."2.*h) . "2+ (374. %2 . *h.*V."2) ."2+2.% (2.5.*v."2-1.25.*v." 2.
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*h) .*(374.%2.*h.*V."2) .*cos (beta)) ."2./...

(-10248.12+31649.66.*h) ."2)+1./sqgrt (l+sgrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.%2.*h.*V."2) ."2

+2.%(2.5.%v."2-1.25.*%v."2.*h) . *(374.*%2.*h.*V."2) .*cos (beta)) ."2./...

(-10073.98+31649.66.*h) ."2)+1./sqgrt (l+sgrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.%2.*h.*V."2) ."2

+2.%(2.5.%v."2-1.25.*%v."2.*h) . *(374.*%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28+31649.66.*h) ."2)+1./sqrt (1l+sqgrt ((2.5.*v."2-1.25.*v."2.*%h) ."2+(374.*2.*h.*V.

AN2) . M242.%(2.5.%v."2-1.25.*%v."2.%h) . * (374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*2+31649.66.*h) ."2)+1./sqgrt (l+sgrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.*2.*h.*

V."2) . "242.%(2.5.%v."2-1.25.*v."2.%h) .*(374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*3+31649.66.*h) ."2)+sqgrt ((2.5.*v."2-1.25.*%v."2.%h) .72+ (374.%2.*h.*V."2) ."2+2.

*(2.5.%v."2-1.25.%v."2.*%h) .*(374.%2.*h.*V."2) .*cos (beta)) .*...

(sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.

*2.%h.*V.N2) L A242.0%(2.5.%v. " 2-1.25.%v."2.%h) . * (374.%2.*h.*V."2) . *cos (beta)) ."2) ...
-1)./(rou.*9.8.*0.87)-H),0.7);

h=£f;

phiO=acos (l./sqgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) .72+ (374.*2.*h.*V."2) ."2+2.*(2.5.*%v."2-1.2

5.*%v."2.*%h) .*(374.%2.*h.*V."2) .*cos (beta)) ."2/(-10248.12+31649.66.*h) ."2));

phil=acos (l./sqgrt(l+sqgrt((2.5.*v."2-1.25.%v."2.%h) ."2+(374.%2.*h.*V."2) ."24+2.*(2.5.*v."2-1.2

5.*v."2.*h) .*(374.*2.*h.*V."2) .*cos (beta)) .72./(-10073.98+31649.66.*h) ."2));

phi2=acos(l./sqgrt (l+sqrt ((2.5.*v."2-1.25.*%v."2.*h) .72+ (374.%2.*h.*V."2) . "2+2.* (2.5.*v."2-1.2

5.*v."2.*h) .*(374.%2.*h.*V."2) .*cos (beta)) ."2/(-10073.98+78.28+31649.66.*h) ."2));

phi3=acos(l./sqgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) ."2+(374.*2.*h.*V."2) . "2+2.* (2.5.*%v."2-1.2

5.*v."2.*h) . *(374.*%2.*h.*V."2) .*cos (beta)) ."2/(-10073.98+78.28*2+31649.66.*h) ."2));

phid=acos(l./sqgrt (l+sqrt ((2.5.*v."2-1.25.*%v."2.*h) .72+ (374.*2.*h.*V."2) ."2+2.*(2.5.*v."2-1.2

5.*v."2.*h) .*(374.*2.*h.*V."2) .*cos (beta)) ."2/(-10073.98+78.28*3+31649.66.*h) ."2));

theta=0;

alpha=asec (sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.*v."2.*h)

A2+ (3744270 FVLUN2) L2427 (2.5 04V 2102502V 20 %h) LR (374.%2.%h . *V . "2) L *cos (beta) ) . "2)) ;

x=sqrt ((2.5.*v."2-1.25.*v."2.%h) ."2+(374.*2.*h.*V."2) ."242.*(2.5.*v."2-1.25.*%v."2.*h) . * (374.

*2.*h.*V."2) .*cos (beta)) ./ (rou.*9.8.%0.87) .*log ( (sec (alpha)+tan(alpha)))+sin(phi0) +sin(phil)

+sin(phi2) +sin (phi3) +sin (phi4)+L-(31649.66*h-22143.12+11760-11760.*r.*0.87) ./ (rou.*9.8.*0.87)

end

outphiO=phi0.*180./pi% it ff

outphil=phil.*180./pi% 4 {iiff

outphi2=phi2.*180./pi

outphi3=phi3.*180./pi

outphid=phi4.*180./pi
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h

outalpha=alpha.*180./pi

outtheta=theta.*180./pi

outx=x

outk=sqgrt ((2.5.*v."2-1.25.*v."2.%h) ."2+(374.*2.*h.*V."2) ."2+42.%(2.5.*v."2-1.25.*%v."2.*%h) . * (3
74.%2.%h.*V."2) .*cos (beta)) ./ (rou.*9.8.%0.87) 2l R k
outFy=(-22143.12+11760-11760*r*0.87+31649.66*h)

outFx=sqgrt ((2.5.*v.”2-1.25.*%v."2.%h) ."2+(374.*2.*h.*V."2) ."242.%(2.5.*v."2-1.25.*v."2.*h))

TR 4

$2016.9.11 RARGEWIT

$ r,H,v,V,beta, rou,L

S rAEANERELL (Pl 1200kg A3EAE), ENERFiE=1200kg*r, M r BIAfENER T E. 0 AKE, v AXGE,
V KIE, beta NXHUKIEZ B MIFS, rou EEEE, LMK

%phi0, phil,phi2,phi3, phid,h, theta,x

$phi0 EMHIERSA, phil & phid NN T E L& THRERIBIR M. b AWEKIREL, theta AHEEAR i 5 IEE
ST T3 10 SR AL, < NI ORI .

function [phiO,phil,phi2,phi3,phi4,h, theta,x]=moor(r,H,v,V,beta,rou,L)

& 75 IR HE AT BRI A R RS, A AR SRR b, ISR S I, 2 THEWEE, £ FH it b
f=fzero (@ (h)

(h+1./sqrt (1+sqrt ((2.5.*v."2-1.25.%v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.*v."2-1.25.

*v.”2.%h) .*(374.%2.*%h.*V."2) .*cos (beta)) ."2./...

(-10248.12+31649.66.*h) ."2)+1./sqgrt (1+sgrt ((2.5.*v."2-1.25.*v."2.*%h) ."2+(374.*2.*h.*V.

~2) . M242.%(2.5.%v."2-1.25.*v."2.*h) .*(374.%2.*h.*V."2) . *cos (beta)) ."2./...

(-10073.98+31649.66.*h) ."2)+1./sqgrt (1+sqgrt((2.5.*v."2-1.25.%v."2.%h) ."2+(374.*2.*h.*V.

A2) . M242.%(2.5.%v."2-1.25.*v. "2 .*h) .* (374.*%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28+31649.66.*h) .72)+1./sqrt (1+sgrt ((2.5.*v."2-1.25.*v."2.*h) ."2+(374.*2.

*h.o*V.22) . M242.%(2.5.%v."2-1.25.*v."2.*h) .* (374.%2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*%2+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*%v."2-1.25.*%v."2.%h) .2+ (374.*

2.%h.*V."2) . "242.% (2.5.*v."2-1.25.*%v."2.%h) . * (374.*2.*%h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*3+31649.66.*h) ."2)+sqrt ((2.5.*v."2-1.25.*v."2.%h) .72+ (374.*%2.*h.*V."2)

N242.%(2.5.%v."2-1.25.%v."2.%h) . *(374.%2.*%h.*V."2) . *cos (beta)) .*...

(sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.*v."2.%h) ."2

+(374.%2.%h.*V."2) . "2+42.%(2.5.*%v."2-1.25.*%v."2.%h) .* (374.*%2.*h.*V."2) .*cos (beta)) ."2) ..
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-sgrt (1+(-23655.75+7.%9.8.%22.05+11760-11760*r*0.87-rou.*L.*9.8.*0.87+31649.66*h) ."2/s

grt ((2.5.*%v.”2-1.25.*%v."2.%h) . "2+ (374.%2.%h.*V."2) ."2+...

2.%(2.5.*v."2-1.25.*%v."2.*h) .*(374.*%2.*h.*V."2) .*cos (beta)) ."2)) ./ (rou.*9.8.*0.87) -H),
0.9);

h=f;

philO=acos (1./sqgrt (1+sgrt((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+42.%(2.5.%*v.
~2-1.25.%v."2.%h) .*(374.%2.%h.*V."2) .*cos (beta)) .”2/(-10248.12+31649.66.%h) ."2));
phil=acos(l./sqgrt (l+sgrt((2.5.*v."2-1.25.*v."2.%h) ."2+(374.%2.*h.*V."2) ."2+2.%(2.5.%*v.
~22-1.25.%v."2.%h) .*(374.%2.%*h.*V."2) .*cos (beta)) .”2./(-10073.98+31649.66.*%h) ."2));
phi2=acos (l./sqgrt (1+sgrt((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.%2.*h.*V."2) ."2+2.%(2.5.%*v.
~22-1.25.%v."2.%h) .*(374.%2.%h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28+31649.66.*h) ."2))
phi3=acos (l./sqgrt (1l+sgrt((2.5.*v."2-1.25.*v."2.%h) . "2+ (374.*%2.*h.*V."2) ."2+2.%(2.5.%*v.
~"2-1.25.*v."2.%h) . *(374.*2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*2+31649.66.*h) ."2)
)7

phid=acos (l./sqrt (1+sqrt((2.5.*v."2-1.25.*v."2.%h) .2+ (374.*%2.*h.*V."2) ."2+2.%(2.5.*v.
"2-1.25.*v."2.%h) . *(374.*2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*3+31649.66.*h) ."2)
)7

theta=asec (sqrt (1+(-23655.75+7.*9.8.%22.05-rou.*L.*9.8.*%0.87+11760-11760*r*0.87+31649.
66*h) ."2/sqgrt ((2.5.*v."2-1.25.*v."2.*h) .72+ (374.*2.*h.*V."2) ."2+2.* (2.5.*v."2-1.25.*v.
~2.%h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2));

alpha=asec (sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.%*v.
A2.%h) N2+ (374.%2.%h . FV.N2) L N242.0%(2.5.%v . "2-1.25.%v."2.%h) .* (374.*2.*h.*V."2) .*cos (be
ta))."2));

x=sqrt ((2.5.*v.”"2-1.25.*v."2.*%h) ."2+(374.*%2.*h.*V."2) ."24+2.*(2.5.*v."2-1.25.*v."2.*h) .
*(374.%2.*h.*V."2) .*cos (beta)) ./ (rou.*9.8.*0.87) .*log ( (sec (alpha)+tan (alpha))/ (sec(the
ta)+tan (theta)))+sin(phil) +sin(phil) +sin(phi2) +sin (phi3) +sin(phi4) ;

& N THR H e e T HE ARG IR b, JFREAT LA TR 1) SR ik«

(-22143.12+11760-11760*r*0.87+31649.66*h)

rou.*9.8.*0.87.*L

if sign(rou.*9.8.*0.87.*L-(-22143.12+11760-11760*r*0.87+31649.66*h))==

f=fzero (€ (h)

(h+1./sqgrt (1l+sgrt ((2.5.*%v."2-1.25.*v."2.*%h) . "2+ (374.*%2.%h.*V."2) ."2+42.%(2.5.*v."2-1.25.

*v."2.%h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2./...

(-10248.12+31649.66.*h) .72)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*v."2.%h) .2+ (374.*2.*h.*V.

N2) . 12+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.%2.*h.*V."2) .*cos (beta)) ."2./...

(-10073.98+31649.66.*h) .72)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*v."2.%h) .2+ (374.*2.*h.*V.

~N2) . 12+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*v."2-1.25.*%v."2.*h) ."2+(374.*2.

*h.o*V."2) . "2+2.%(2.5.%v."2-1.25.%v."2.*h) . *(374.*2.*h.*V."2) .*cos (beta)) ."2/...
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(-10073.98+78.28*%2+31649.66.*h) ."2)+1./sqgrt (1+sqrt ((2.5.*%v."2-1.25.*%v."2.%h) .2+ (374.*

2.%h.*V."2) . "242.% (2.5.*v."2=-1.25.*%v."2.%h) . * (374.*2.*%h.*V."2) .*cos (beta)) ."2/...

(-10073.98+78.28*3+31649.66.*h) ."2)+sqrt ((2.5.*v."2-1.25.*v."2.%h) .72+ (374.*%2.%*h.*V."2)

LN242.%(2.5.%v."2-1.25.%v."2.%h) . *(374.*2.*%h.*V."2) . *cos (beta)) .*...

(sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.*v."2.%h) ."2

+(374.%2.%h.*V."2) . "2+42.%(2.5.*%v."2-1.25.*%v."2.%h) .* (374.*%2.*h.*V."2) .*cos (beta)) ."2) ..

-1)./(rou.*9.8.*0.87)-H),0.8);
h=f;
philO=acos (1./sqgrt (1+sgrt ((2.5.*%v."2-1.25.*v."2.%h) . "2+ (374.*%2.*%h.*V."2) ."2+2.%(2.5.%v.
~22-1.25.%v."2.%h) .*(374.%2.*h.*V."2) .*cos (beta)) .”2/(-10248.12+31649.66.*h) ."2)) ;
phil=acos (l./sqgrt (1+sgrt((2.5.*v."2-1.25.*v."2.%h) .22+ (374.*%2.*h.*V."2) ."2+2.%(2.5.%v.
~2-1.25.*%v.”2.*%h) .*(374.*%2.*h.*V."2) .*cos (beta)) .”2./(-10073.98+31649.66.*h) ."2)) ;
phi2=acos (l./sqgrt (1+sgrt ((2.5.*v."2-1.25.*v."2.*%h) .72+ (374.*%2.*%h.*V."2) ."2+2.%(2.5.%v.
~22-1.25.%v."2.%h) .* (374.%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28+31649.66.*h) ."2))
phi3=acos (l./sqgrt (1+sgrt ((2.5.*v."2-1.25.*v."2.*%h) .22+ (374.*%2.*%h.*V."2) ."2+2.%(2.5.%v.
~r2-1.25.%v."2.%h) .*(374.%2.*h.*V."2) .*cos (beta)) .72/ (-10073.98+78.28*2+31649.66.*h) ."2)
)7
phid=acos (1l./sqgrt (1+sqgrt ((2.5.*%v."2-1.25.*v."2.%h) .22+ (374.*%2.*h.*V."2) ."2+2.%(2.5.%v.
"2-1.25.*v."2.%h) . *(374.%2.*h.*V."2) .*cos (beta)) .”2/(-10073.98+78.28*3+31649.66.*h) ."2)
)7
theta=0;
alpha=asec (sqrt (1+(-22143.12+11760-11760*r*0.87+31649.66*h) ."2/sqrt ((2.5.*v."2-1.25.%v.
~2.%h) M2+ (374.%2.%h AV N2) L2427 (2.5.0% v "2-1.25 % v . 2. %h) . X (374.%2.%h.*V."2) . *cos (be
ta))."2));
x=sqgrt ((2.5.*v."2-1.25.*v."2.%*h) ."2+(374.%2.*h.*V."2) ."2+2.%(2.5.*v."2-1.25.*%v."2.%h) .
*(374.%2.*h . *V."2) .*cos (beta)) ./ (rou.*9.8.*0.87) .*log ( (sec (alpha) +tan (alpha)))+sin (phi
0)+sin(phil) +sin(phi2) +sin (phi3) +sin (phi4) +L-(31649.66*h-22143.12+11760-11760.*r.*0.87)
./ (rou.*9.8.*0.87);
end
outphiO=phi0.*180./pi%if{HfH
outphil=phil.*180./pi%iHiff
outphi2=phi2.*180./pi
outphi3=phi3.*180./pi
outphid=phi4.*180./pi
h
outalpha=alpha.*180./pi
outtheta=theta.*180./pi
outx=x

outk=sqgrt ((2.5.*v.”2-1.25.*%v."2.%h) ."2+4+(374.%*2.%h.*V."2) ."242.%(2.5.%v."2-1.25.*v."2.*
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h) .*(374.%2.*%h.*V."2) .*cos (beta)) ./ (rou.*9.8.*0.87) $HiHE R4 k
outFy=(-22143.12+11760-11760*r*0.87+31649.66*h)

OULFx=sqrt ((2.5.*v."2-1.25.%v."2.%h) .72+ (374.%2.%¥h.*V."2) . 242.% (2.5.%v."2-1.25.%v."2.
*h) )

end

PP 5

clear all

clc

for r=1.72:0.00001:1.73

[yl,y2,y3,v4,vy5,y6,y7,y8]=moor(r,18,36,0,0,7,22.05);

if abs(yl.*180./pi-5)<=0.001
break

end

end

1=y1.*180./pi

t=y7.*180./pi

K=1200.*r

535K N 1200kg*0.00001=12g

2T 6

clear all

clc

for r=1.85:0.00001:1.86

[yl,y2,y3,v4,y5,vy6,y7,y8]=moor(r,18,36,0,0,7,22.05);

if abs(y7.*180./pi-16)<=0.001
break

end

end

1=y1.*180./pi

t=y7.*180./pi

r

K=1200.*r

$35K N 1200kg*0.00001=12g

PP T

%3 R

function main()

clear;clc;

popsize=100;%FhEER /N
chromlength=15; % ~}ElA% 4 1—6 & tb 7—15 K
pc=0. 6; %38 X HEH

pm=0. 005 ; %A% 7 HE
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rou=3. 2; %%k %

v=32. 6; %X

V=0. 55; %7KiE

beta=0; %X IE K IE I A

%H=20 ;% 7KIA

pop=initpop (popsize, chromlength, rou, v, V, beta) ; %¥J 4G Fh &
%
for i=1:200%# Kt R%L 200

[objvalue]=cal objvalue (pop, v, V, beta, rou) ; %t &N EME (KEED

fitvalue=objvalue;

%size (pop)

[newpopl=selection (pop, fitvalue) ;% TH AR A FiFh it

%size (newpop)

[newpop]=crossover (newpop, pc, rou, v, V, beta) ; %Xl FrFf 4T HE %N PC 138 X HEAE
[newpop]=mutation (newpop, pm, rou, v, V, beta) ; %X F A FERATHEZ N pm 128 TR AE
pop=newpop ;%5 P

[bestindividual, ~1=best (pop, fitvalue) ; %5k L HE

bestr=binary2decimal (bestindividual (1, 1:6)) ;%binary2decimal /i & b4 N+ k6l
bestL=binary2decimal (bestindividual (1, 7:15)) ;%binary2decimal 544 e A+ il
end

[phi0, =, ", ", ", h, theta, x]=moor (bestr, 20, v, V, beta, rou, bestL) ;

fprintf ( HHER EZ&-—>%5. 2f\n’, rou) ;

fprintf C ZRER r—>%5. 2f\n’, bestr) ;

fprintf C #HE K L—>%5. 2f\n’, bestL) ;

fprintf C FZ7K h——>%5. 2f\n’, h) ;

fprintf ¢ ¥EshIEHE x—>%5. 2f\n’, x) ;

fprintf ( ZBEMIMH phi0-—>%5. 2f\n’, rad2deg (phi0)) ;

fprintf C ¥EKIEA theta—>%5. 2f\n’, rad2deg (theta)) ;

fprintf (' AKE V-——>%5. 2f\n’, V) ;

fprintf v—>%5. 2f\n’, v) ;

fprintf ¢ AKEXIE I A beta—>%5. 2f\n’, beta) ;

=

i3
i

end

PRI TS A L TR IS B R e 4

function [newpopl=selection(pop, fitvalue)

[px, “]=size (pop) ;

total fit=sum(fitvalue);
p_fitvalue=fitvalue/total fit;%HIRENAMARIE R EERR LA 8 R FE fA A R BE R E 0-1
p fitvalue=cumsum(p fitvalue) ;%% &itRF

ms=sort (rand (px, 1)) ; BEEHLAE K 10051 FIREHLELS HER /N

fitin=1;

newin=1;

p fitvalue (100)=1;
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while newin<=px %t 1-100
if ms(newin)<=p fitvalue (fitin)%MEMEZRFN AT FEHLEL
newpop (newin, :)=pop (Fitin, :) ;%Ki 2 HAFRIILTE DI Z1E R
newin=newintl;
else fitin=fitin+l;
end
end

End

S F BN IE R v E
function [bestindividual, bestfit]=best (pop, fitvalue)
[px, “]=size (pop) ;
bestindividual=pop (1, :);
bestfit=fitvalue(1);
for i=2:px
if fitvalue (i) >bestfit%5EHr &l MA
bestfit=fitvalue(i);
bestindividual=pop (i, :) ;
end
end

End

% T Ak gt )

function pop2=binary2decimal (pop)
[", pyJ=size (pop);

for i=1:py

popl (:,1)=2. " (py=i).*pop (3, 1) ;

end

temp=sum (popl, 2) ;

if py==6

pop2=0. 5+temp*4.5/2°6;:%F &L r 0.5-5
elseif py==9
pop2=10+temp*30/2°9; %HE K& L 10-40
end

end

it S

function [objvalue]=cal objvalue (pop, v, V, beta, rou)
r=binary2decimal (pop (:, 1:6)) ;%5 & LL ARG
L=binary2decimal (pop (:, 7:15)) ; K FE T

%size (r)

objvalue=ones (100, 1) ;

for i=1:100
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[phio, =, ", , ", h, 7, x]=moor (r (i), 20, v, V, beta, rou, L (1)) ;%7 N\ R ECRAE
objvalue (i, :)=20-0. 1701%x—0. 8299%h—0%phi0; %4Xl{Hi /i phi0, WX x, ZKIEE h
end

end

WX ki AT 8 X
function [newpopl=crossover (pop, pc, rou, v, V, beta)
[px, py]=size (pop) ;
newpop=ones (size (pop) ) ;
for i=1:2:px-1
if (rand<pc) %L AE AR
phi0 1=1;
theta 1=1;
phi0 2=1;
theta 2=1;

while ((rad2deg(phi0 1)>5) | | (rad2deg (phi0 2) >5) | | (rad2deg(theta 1)>16) || (rad2deg(theta 2)>16)
)
choice=round (rand) ;%choice & 0 fERIZE X, choice N 1 7EJG B3 X
if (choice==1)
cpoint=round (rand*6) ; %FEAL AT XA E
newpop (i, :)=[pop (i, 1:cpoint), pop (i+1, cpoint+1:py) ] ;%L F = #
newpop (i+1, :)=[pop(i+1, 1:cpoint), pop (i, cpoint+1:py) ] ; %L R AL e
else
cpoint=6+round (rand*9) ; %FEHL =42 XA E
newpop (i, :)=[pop (i, 1:cpoint), pop (i+1, cpoint+1:py) ] ; %Ik F=Z
newpop (i+1, :)=[pop(i+1, 1:cpoint), pop (i, cpoint+1:py) ] ; %FERIAZ #e
end
r 1=binary2decimal (newpop (i, 1:6)) ;%5 &= EL RIS
L 1=binary2decimal (newpop (i, 7:15)) ; %&& K J& it g

r 2=binary2decimal (newpop (i+1, 1:6)) ;%Jf & LS
L 2=binary2decimal (newpop (i+1, 7:15)) ; %4 /& fifthg

end

else WA FORFF I RIER
newpop (i, :)=pop (i, :) ;
newpop (i+1, :)=pop (i+1, :);
end

end

end
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UBEALAE L 100 A 10 Az — HERIAAD AR PRt
function pop=initpop (popsize, chromlength, rou, v, V, beta) %popsize=100, chromlength=16
pop=ones (100, chromlength) ;
for i=1:popsize
a=round (rand (1, chromlength) ) ;%rand FEMLA A 0-1 HIBENLEL round DU HNA AL 01
r=binary2decimal (a(l, 1:6)) ; %5 & tLAiRHS
L=binary2decimal (a(l, 7:15)) ; %5 J it hg

[phio, =, ", ", ", ", theta, ~J=moor (r, 20, v, V, beta, rou, L) ; %% N FRER A
if ((rad2deg (phi0) <=5) && (rad2deg (theta) <=16))
[phio, =, ", ", ", ", theta, ~J=moor (r, 16, v, V, beta, rou, L) ; %% N FRER A

if ((rad2deg (phi0) <=5) && (rad2deg (theta) <=16))
pop (i, :)=a(l, ) ;%id & A B S AR U I N Fh

else

end
%size (pop)

end

SRR AN EAT A S
function [newpopl=mutation (pop, pm, rou, v, V, beta)
[px, py]=size (pop) ;
newpop=ones (size (pop) ) ;
for i=1:px
phi0O=1;
theta=1;
if (rand<pm) % bt 5 A8 5 4 %
while ((rad2deg (phi0)>5) | | (rad2deg (theta) >16) ) it 46 4% 57t J 2 75 il A2 249 oK 2% F1F A AN 2 BT it
1748 5
mpoint=round (rand*py) ; %tk F|4E FEE R B
if mpoint<=0
mpoint=1;
end
newpop (i, :)=pop (i, :) ;
if newpop (i, mpoint)==0
newpop (i, mpoint)=1;
else newpop (i, mpoint)=0;
end
r=binary2decimal (newpop (i, 1:6)) ; %/ &= EL RS
L=binary2decimal (newpop (i, 7:15)) ; %8 1 & it
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end
else WA R
newpop (i, :)=pop (i, :) ;
end
end

end

%2016.9. 11 RIMRGIT

% r,H, v,V, beta, rou, L

% rRENIRTELL (LA 1200kg J9FEdE), BIENERIF #=1200kg*r, % r BIWT R EMER & . H KR, v
NG, VKR, beta JyRGE/KIEZ RIS, rou sEHHER B, L HHEMICE

%phi0, phil, phi2, phi3, phi4, h, theta, x

%phi0 AN KR M, phil 2 phid AT E_ESTNE FBRSA, h ARSKIRE, theta AHEEAR S
B DE R RV TT 17 SRR, x Nlesh i RTE .

function [phiO, phil, phi2, phi3, phi4, h, theta, x]=moor (r, H, v, V, beta, rou, L)

%5 BB R AR AR, AR MEERIR L, RUSeREAHERIG Y, = THEEE, £
N if PEIE.

f=fzero (@(h)

(h+1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25.v. "2.%h). “2+(374. *2. *h. %V. "2). "2+2.% (2. 5. *v. "2-1. 25, *%v. "2
xh) . (374. %2.%h. V. "2) . *cos (beta)). "2. /..

(-10248. 12+31649. 66. *h) . "2)+1. /sqrt (1+sqrt ((2. 5. kv. "2-1. 25. %v. "2.%h). "2+ (374. *2. *h. *V. "2). "2
+2.% (2. 5. %v. "2-1. 25, %v. "2.%xh). % (374. %2. *h. *V. "2). *cos (beta)). 2. /..

(-10073. 98+31649. 66. *h). "2)+1. /sqrt (1+sqrt ((2. 5. *kv. "2-1. 25. %v. " 2. %h). "2+ (374. *2. *h. %V. "2). "2
+2.% (2. 5. %v. "2-1. 25, %v. "2.%h). % (374. 2. *h. *V. "2). *cos (beta)). "2/...

(-10073. 98+78. 28+31649. 66. *h). "2) +1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. *kv. 2. %h). "2+(374. *2. *h. *V.
"2). 7242, (2. 5. %y, "2-1. 25. %v. "2.%h). % (374. *2. *h. *V. "2). *cos (beta)). "2/..

(-10073. 98+78. 28%2+31649. 66. *h). "2)+1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. *h. %
V. 72). 7242, %(2. 5. %v. "2-1. 25. %v. "2.%h) . % (374. %2, %h. *V. "2) . *cos (beta)). "2/...

(-10073. 98+78. 28+%3+31649. 66. *h). "2) +sqrt ((2. 5. %v. "2-1.25. %y, "2.%h). "2+ (374. *2. xh. %V. "2). "2+2
#(2.5.%v. "2-1. 25, %v. "2. %h). % (374. *2. *h. %V, "2) . *cos (beta)). *. ..

(sqrt (1+(-22143. 12+11760-11760%r*0. 87+31649. 66%h) . "2/sqrt ((2. 5. %v. "2-1. 25. *%v. "2.%h). "2+ (374
2. %h. *kV. "2). 242, % (2. 5. %v. "2-1. 25, %v. " 2. *h) . % (374. *2. *h. %V, "2) . *cos (beta)). "2)...

—sqrt (1+(-23655. 75+7. %9. 8. %22. 05+11760-11760%r*0. 87-rou. *L. *¥9. 8. *0. 87+31649. 66%h). "2/sqrt ((2.
5.%v. "2-1.25.%v. "2.%h). "2+ (374. *2. %h. %V, "2) . "2+..
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2.%(2.5.%v. "2-1. 25, %v. "2.%h) . % (374. 2. *h. *V. "2). *cos (beta)). "2)). / (rou. *9. 8.%0.87)-H), 0.9) ;
h=f;
phiO=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. %2, *h. *V. "2). *cos (beta)). "2/(-10248. 12+31649. 66. *h). "2)) ;
phil=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. %2, *h. *V. "2). *cos (beta)). "2. /(-10073. 98+31649. 66. *h). "2)) ;
phi2=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. 2. *h. *V. "2). *cos (beta) ). "2/(-10073. 98+78. 28+31649. 66. *h). "2)) ;
phi3=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. %2, *h. *V. "2) . *cos (beta)). "2/(-10073. 98+78. 28+2+31649. 66. *h). "2)) ;
phid=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. 2. *h. *V. "2) . *cos (beta)). "2/ (-10073. 98+78. 28+3+31649. 66. *h). "2)) ;
theta=asec (sqrt (1+(-23655. 75+7. *9. 8. *22. 05-rou. *L. *9. 8. *0. 87+11760-11760*r*0. 87+31649. 66%h) .
"2/sqrt ((2.5.%v. "2-1. 25 %v. "2.%h). "2+ (374. %2, %h. *kV. "2). "2+2.% (2. 5. *v. "2-1. 25.%kv. "2, *h). *(374
#2.%h. %V. "2) . *cos (beta)). "2)) ;

alpha=asec (sqrt (1+(-22143. 12+11760-11760%r*0. 87+31649. 66%h) . "2/sqrt ((2. 5. *v. "2-1. 25. *%v. "2. *h)
L 2+(374. %2, xh. %V, T2) . T242. % (2. 5. kv, "2-1. 25, %v. "2, %h) . % (374. *2. *h. %V. "2) . *cos (beta) ). "2));
x=sqrt ((2.5.%v. "2-1. 25, %v. "2.%h). "2+ (374. 2. *h. %V. "2). "2+2. % (2. 5. kv. "2-1. 25.%v. "2.%h) . % (374
*2. %h. %V, "2) . *cos (beta)). /(rou. ¥9. 8. %0. 87) . *log ((sec (alpha) +tan (alpha)) / (sec (theta) +tan (thet
a)))+sin(phi0)+sin(phil)+sin(phi2)+sin(phi3)+sin(phi4) ;
% T~ T 2 U T B TS HE AR IR b, JFREAT B T K A

if sign(rou. %9. 8. *0. 87. *L— (-22143. 12+11760-11760%r*0. 87+31649. 66%h) ) ==1

f=fzero (@(h)

(h+1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25.v. "2.%h). ~2+(374. *2. *h. %V. "2). "2+2.% (2. 5. *v. "2-1. 25, %v. "2
*h) . % (374. %2.%h. *#V. "2) . *cos (beta)). "2. /..

(-10248. 12+31649. 66. *h) . "2)+1. /sqrt (1+sqrt ((2. 5. *v. "2-1. 25. %v. " 2. %h). "2+ (374. *2. *h. *V. "2). "2
+2.% (2. 5. %v. "2-1. 25, %v. "2. %h). % (374. 2. *h. *V. "2). *cos (beta)). 2. /..

(-10073. 98+31649. 66. *h). "2)+1. /sqrt (1+sqrt ((2. 5. kv, "2-1. 25. %v. "2.%h). "2+ (374. *2. *h. *V. "2). "2
+2.% (2. 5. %v. "2-1. 25, %v. "2.%h). % (374. %2. *h. *V. "2). *cos (beta)). "2/...

(-10073. 98+78. 28+31649. 66. *h). "2) +1. /sqrt (1+sqrt ((2. 5. %y. "2-1. 25. %v. 2. %h). "2+(374. *2. *h. *V.
"2). 7242, %(2. 5. %y, "2-1. 25.%v. "2.%h) . % (374. %2. *h. *V. "2) . *cos (beta)). "2/..

(-10073. 98+78. 28%2+31649. 66. *h). "2) +1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). ~2+(374. *2. *xh. %
V. 72). 7242, %(2. 5. %v. "2-1. 25. %v. "2.%h) . % (374. 2. *h. *V. "2) . *cos (beta)). "2/...

(-10073. 98+78. 28+%3+31649. 66. *h). "2) +sqrt ((2. 5. %v. "2-1.25. %y, "2.%h). "2+ (374. *2. xh. %V. "2). "2+2
#(2. 5. %v. "2-1. 25, %v. "2. %h). % (374. *2. *h. %V, "2) . *cos (beta)). *. ..

(sqrt (1+(-22143. 12+11760-11760%r*0. 87+31649. 66%h) . "2/sqrt ((2. 5. *%v. "2-1. 25. *v. "2.*h). "2+(374

2. %h. *kV. "2). 242, % (2. 5. %v. "2-1. 25, %v. " 2. *h) . % (374. *2. *h. %V, "2) . *cos (beta)). "2)...
-1)./(rou. *9. 8. *0.87)-H), 0. 7) ;
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h=f;

phiO=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. %2, *h. *V. "2). *cos (beta)). "2/(-10248. 12+31649. 66. *h). "2)) ;

phil=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. %2, *h. *V. "2). *cos (beta)). "2. /(~10073. 98+31649. 66. *h). "2)) ;

phi2=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. 2. *h. *V. "2) . *cos (beta) ). "2/(-10073. 98+78. 28+31649. 66. *h). "2)) ;

phi3=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. 2. *h. *V. "2) . *cos (beta)). "2/(-10073. 98+78. 28+2+31649. 66. *h). "2)) ;

phid=acos (1. /sqrt (1+sqrt ((2. 5. %v. "2-1. 25. %v. "2.%h). "2+ (374. *2. xh. %V. "2). "2+2. % (2. 5. %v. "2-1. 2
5.%v. "2.%h). *(374. %2, *h. *V. "2) . *cos (beta)). "2/(-10073. 98+78. 28+3+31649. 66. *h). "2)) ;

theta=0;

alpha=asec (sqrt (1+(-22143. 12+11760-11760%r*0. 87+31649. 66%h) . "2/sqrt ((2. 5. *v. "2-1. 25. *%v. "2. *h)
L2+ (374, %2, %h. ®V. 72) . "2+2. % (2. 5. kv, "2-1. 25, %kv. "2.%h) . * (374, *%2. *h. %V. "2). *cos (beta)). "2)) ;
x=sqrt ((2.5.%v. "2-1. 25, %v. "2.%h). "2+ (374. *2. xh. V. "2). "2+2. (2. 5. *v. "2-1. 25. %v. "2.*h) . % (374.
*2. %h. %V, "2) . *cos (beta)). /(rou. ¥9. 8. %0. 87) . *log ((sec (alpha) +tan (alpha))) +sin(phi0) +sin(phil)
+sin(phi2)+sin(phi3)+sin(phi4)+L-(31649. 66%h-22143. 12+11760-11760. *r. *0. 87). / (rou. *¥9. 8. *0. 87)
end

End

2T 8

function weights = EntropyWeight (A)
IEAUESRTEFRALE, R % AN FERE, & [ H 7] & weights

[rows, cols]=size (R); % FAFERERIK/N, rows W ZEAE, cols NIEIRAEL
k=1/log (rows) ; % 3K k

f=zeros (rows, cols) ; % WIUELE fi]
sumBycols=sum(R, 1) ; % F N — P 2 F1 (R A—A 1xcols MTIRIE)
% THE £ij

for i=1:rows
for j=l:cols
(i, j)=R(, j). /sumBycols (1, j);
end

end

Infij=zeros (rows, cols); % #IEEAL Infi]
% i Infij

for i=l:rows
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for j=l:cols
if £(i,j)==0
Infij(i, j)=0;
else
Infij(i, j=log(f(, j));
end
end

end

Hj=k# (sum(f. *Infij, 1)) ; % THEUGME HJ
weights=(1-Hj)/(cols—sum(Hj)) ;

end

A=[0.681/0. 718, 14. 65/18. 87, 0. 021/0. 165;0. 695/0. 718, 17. 78/18. 87, 0. 0797/0. 165;1, 1, 1]’
EntropyWeight (A)
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