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(3. 42)

(2.43)

Stk = AMBI T -

h5 B (3. 23) EHU, FM(I.20) ~ (3. 29) EART
ﬂﬂﬂﬁj’j‘f—:\"(.?.zs')l:}’) }=&'x~mé%fiﬁz:ﬁ»

w=-§f _ . (3.4%)
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X
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x = (A-b&)x (%.84)
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YIREWT 3N, o UCHIghjpR ]l AN F:H 1T, <R T a3 -
VHARENREALELI LT E C, | |
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Fdﬂl-l d"l"' l‘

) . 0
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YL, EREE x=TX 445030, (4. 1) FIRA&HINE,
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=T,
(0 1 0 -0 KR
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(0 1. 000
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Z,=z+Lx, (#.22)
vEpd e ITED, WM REEX, Ed 0 T

u=-k.'x.—&:99 | (4.23)
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tEC LR, FYwTRANEICEDT e AATES,
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FRRERIBATIEL 0 BYIRHEvEL L, ST 3 dA
Vg LHNL T, Bk
w=—Ff +Kuy ) (4.35)
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1, K9 —F R0 J e § 3PBUBIBER, = 0o T ZXPE XY LTI LS >
FPNRRAET T - S I3 GERRR | = nTEFHELYr T3 250
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FETE, BTHF 27 0B L IF4ETR TR L, FHY IR
HT5, W2E TR LEIBRANRIFZEIT VI T, (1) TS | (2) W
FEL T ] - BT T 3RA0BTRT , ) ABWEL BEFETE3E KX
NEUHF , L2020 TARAHN =2 0 WETRLI LA L CHEL , 4. + TR
LEFRRE 7Y - N F 3TRIOMbp o FBR 4T 5>, FE, ERTIIYETHR
Fizon T3, 4, 3P UCRLEENHADRET T - K12 £ 3RS g0 T8
AT/, Y23 U, MELAV =2 nEAFRE, AT -Ne@ o 1#ETS
Kbz, RT3 0 nEETRe MG &Y RPBSLETED, MR
Bz, tLEGTRELLIE , )4 XeBBT ANCHESBI0 T, 22T
Hasy n @B e Ao TRIER LY, K70 -F Ry IR T
20T, T =RBECERTI AT RF 1L FEN =T TI LT3,

WNEaFEBE o, BlT#3 B IRKELEEHTTISULNRTELEN, £
NHty 1= GRS A ad BRI, &L 5B AT, SaRIFES
TA¥ET A,

NE,ZE CrH3FCH T, FEXR G s Tro THE#E (a4 ER A-
300 ) tEwIYRATI LY LE,

5.2 FO-FHREOTENKE

FHER I[P NTA-JoME RS . | CRT, 4182 - X
Vh L) GEwHkEg s s, FOEEAWERC, &+ 25, 120 5 LR
EELE, Sk L, (2. 72)e (2. 13)EIKBIRR, (2. /5)
Y (2./740) MR LHETILES ., 2ETFEI A4, BL-7°
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k5.1 F=t¥n/F7x- 50k

m = 8.019 kg £, = 0.451m

m, = 5.789 kg a =10.112 m 5

m, = 2.195 kg cy = 0.648 kg-m"~/sec
m_ = 0.035 kg G = 13.1 N-m/V

I, = 1.603 kg-m? g = 9.8 m/sec’

I, = 0.00710 kg-m° I = 0.1309 kg-mz

I, = 0.0232 kg.n® I, = 0.4023 kg-m

I, = 0.00218 kg m> I = 2.296 kg-m

E5.2 PH-BEOKEYHEA Li235HK

X=AX+bau , X = [¢(rad),S(rad),;(rad/sec),é(rad/sec)f
0 0 1 0 0
0 0 0 1 0

A= 0 ~7h.4 -10.7 0 ’ b = -217
0 24.2 1.88 0 38.0

%(S) — nl(S) G(S) . nz(s)

u(s)  a(sy -’ u(s)  d(s)

n (s) = -217s%+2420 = -217(s+3.34)(s-3.34)

nz(s) = 38.0s2

d(s) = s"+10.7s3-24.252-120s = s (s+11.9)(s+2.63)(s-3.82)

( -11.9 , -2.63 , 0 , 3.82 )
THY), {n-TRIFTETHS,

SIU, B - TR AAEE -3 (+€), —H(4E), -5 (4¥)L
HWET LI5S 2 T, AMECRTENLBEREGHHSLLLE, S0 EWHIE
377, 4. 2%l RKE 74 - k3o JRipE |

LU=<MX+KQ (5.1)
OING x-FERNE, SHELS . 3EART, ST, ry -%$ af#gIEEs
iz T3 d8ETHS,
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5.3 FHT=BMECHTIRKETL - RNy TIHRE

H iL-7° )] B 4k k K
g ( Vv/rad V/rad V/(rad/s)V/(rad/s)) v/m

-3(4-ple) ( 0.03347 2.247 0.0912 0.5701 D 0.2988

-4(4-ple) ( 0.1058 3.764 0.1554 1.025 ) 0.944}
-5(4-ple) ( 0.2583  6.050 0.2560 1.705 ) 2.306

Wiz, (#.29) ,(4.30) , (+.35)1d) , rkpREnsknf
BRERETHARBT T - N iz &5 FEILKI S
2=4Kz+Ex,+ Fu | x,=[g 0]
F= z+h7x, (5.2)
u==~f+Km
EAKLE, SREES . 4ERT, ST, 77V - No@AEdE, -7
AR -3 ~ ~.5x:rzfx“1i§,n/.t\¥2<{5l‘)(:, -Jo0 L=,

A5 .4 HT-BEUENTIIMBT 7Y - B (5. 2) 215 % -
ol (Knliiz k5 . 348) :

’

4

B M- 7rEAL E F R
1 ~3(4-ple) -10 (-10.0 -50.2) 1.26 (1.04 7.95)
2 -4(4-ple) -10 (-18.1 -89.2) 5.27 (1.92 14.0)
3 -5(4-ple) -~10 (-30.2 -148 ) 9.33 (3.28 23.1)

E5. 4nzZ00d o0t FIT=REOANKT 7 -\ (= £5FEILE
o REEEtig- =, ANBI 7Y - N1 8RB o7r o riisogtfign
e, @5 .1 /KT, FT-%¥e, FREGAEZ-ndb vt , MIAE
ity ()X 5 F A7) FRLENRCE , wREATLE, SoRRAEE
, CRY o byIEREr R0 RO, SIrEFE U 0T 85 . 200
T.80d,0) T, 3@ ry n 27 o7 HILEHTARELER LTS, 4
B8R a R R, §. 5ApTH LT3 e, 20 L THRHEREE 0§
BAR T HHI> AL o d,
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@ 0.1955 @ 0.9390 P 0.302 @ 0.148

® 0.933 @ 0.328 @0.231 @ 0.231 0.0s}- 8 (rad)
- 0]
B5. 1 F4F=%F=3T AN 0.05L° 5 10 V15 20
TY-RBmB ey FurE O ¢ see
Mo & #dé? 4| 0.5 u(v)
0
0 5 10 15 o)
-0.5- t sec
(2) ¥E I
- T A N o W n A =
0.2 r (m) %W 0.2 r(m) . ‘\rf\f\/
1 1 ) ] -+ - '] 41 t 4
oo ! 15 20 % 5 10 15 20
-0.2+ /- oS- - t(sec) ~0.2F =22 = t(sec)
0.15}- 0.15}
01} 0 (rad) 0.1
0.05}~ 0.05
o N 0
o5 B 10\/ 15 20 -0.05}- B e
) t(sec) ) t(sec)
| 4 L '
0.5 U(V) _ 0.5 U(V) ‘
© 5 0 15 20. °
0 1 : 0 5 10 1 20
'0.5"' t(sec) ‘0.5— t(sec)
(b) ¥ 2 (C) FH3

B5.2 FH=2RFIHEEE

Wiz, MG ER 0 3 TR ) PRI AT GRS, ANBETH Y

L /fn, EHEAL, RE 71 -kX GBS (5.1 )by, ok

7 VR NI IR A o

— ’ s ’
== -&,x,—m(&,x,)

x,=[p 0) 6 &' =[4 4]

(§5.3)
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T=0.1#8vL, 585, 308 -r#e-3 (+€) YHETIRL ¥ -4 (
fxf} YRBETIRA N Ji -k RN IRz 0 UCEI LT E, SN2 0
%@x%,mmaﬁ%%ﬂﬁguﬁwnré,%ﬁ;%iayﬁustuﬁ,&m
L Witpss o7 + 0 T 0454
oWE , 5. 3ERT, HEE
3, AMRT 7Y - K A0 R
S.2vH#BTH Ea T, HEAE

0.1955 @ 0.9390 @ 0.106 @ 0.378

WELEREE A ) R ﬁﬂ;ﬂcf{]ﬂ))ﬂgﬁ Y & 0.155 ® 0.103 (D 0.944

e, AMRFT 779 - NIz & 3 TEL 5.3 FAT=®E 237 3 AR
NAR LFLWHT, K5 . 51K T. FBERA 2T EUR SR

: ~ NTT o TEHEKR R
Nk, AWEG 2 F3FEN AT D o )

ot -1 ARET, 589718
A -3, -4 =X LR
( -1.04 , -1.13%2.45j , -8.72%5.55j )

( -1.30 , -1.31%3.093 , -8.41%10.23 )

ThaF,
£5.5 PH=REEECEYS LT AT ILoFRYL risw
b o 3ktE
-3 -4 -5
| AmEa - | % > oo Lo
1= &5y I oo oo Do
0.045 rad 0.025 rad 0.017 rad
‘ 4 sec 3 sec
stoxgizd3d | 9,13 m 0.036 m
b 0.040 rad | 0.016 rad

5.3  BEHEFHELHLETF o Rk
¥R @b ARERH RHTHF0NT X - 0niEe  E5. b=RT, i



6+

HM A ABARRRET P - RN = & 3 W08, JoF WIS 12 & 3F
%MMWwfmukﬁbﬂﬁx—wafbé,%n&mif%ﬂﬂﬁ?fﬁ~ﬁ
=EB3RENSIY 5 WRELHE b 3EFHE o Q¥ 0 FR B LT, BT
BFOTL-N0BFE-BPEAELLEEYD , B o g ¥ E/FmwL | Shiiy,
INTA-9o0 Bt RS . Lo RovicRmTiEekh, £, Ik ,hiL#aif
Me - x> VI, e it5 oI A EERC, ML G EYHESgr &, By EF Ro
FHHIAWERCo, 5 XF 5 TAER, S AJOrRBE L

£S5 . b EHRTEEHNIRFNNTXA - OIE

m = 10.30(10.36) kg L =0.611(0.612) m
m, = 9.09(9.15) kg 11 = 0.623(0.624) m
m, = 1.21 kg 12 = 0.5176 m )

m, = 1.065 kg c, = 0.115 kg.m“~/sec
m, = 2.27 kg c, = 24.6 kg/sec
my = 0.0177 kgem G = 80.7 N/V

m, = 0.643 kgem X g = 9.8 m/sec2

I, = 6.03(6.08) kg-m md = 6.29(6.34) kg-m

FH ez, FURARKRET 7Y - Nz & 30, 5§ WANEA 12 § 37BN I=
INTHNS, RS, bolhrd , (2.31)¢(2.32)1:8)RRIEL
(2.3%) € (2.38) = JEEMBERETAIC, £5 . Teqrd e
b, Blu-7"EAR4E
(~-11.r, -3.20 , ~0.09 , 3.20 )
THy, M- TRIFVETHS, |
FAORRKEL Ty K=& 3FRUMEB v, (4. 22)
Tah?Y
2 =Aux,+ (Ap-L)Z+ b, x,=[r oJ
X, = 2+ Lx, o | | (5.4)
U= —h/x, ~ k% , K=[4 &)
RO, Mo x-gReLa, -7 @RE (A-b A 2ARE) K

, (4% .23
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£5 .7 EMEXEBTIHF OKEILX L ZEWH
(T RADRET 79 - Ny Ay 4 o Poho 54 )

. ° ‘ . /’
XxX=Ax+bu , x= [r(m),8(rad),r(m/sec),8(rad/sec)]
0 0 1 0 0
A = 0 0 0 1 1 0
-0.573 2.39 -11.2 0.00554 . - 36.6
2.03 9,97 1.19 -0.0196 -3.90
r(s) __ nl(s) 8(s) nz(S)
u(s) a(s) ' u(s) d(s)
n,(s)= 36.652+40.695s-374 = 36.6(s+3.21) (5-3.19)
n,(s)= ~3.90s2+71.9 = -3.90(s+4.29) (s—4.29)
d(s) = s%+11.853-9.195%-1145-10.5
= (s+11.1) (s+3.20) (s+0.09) (s-3.20)

£5.% BAXDLRET 7Y - BI8p3a0NTx - F0ik

L= [ 3-84 0.006
1.19 12.0

T -NanNzix-9F
7% - 18] A 4 -12,-15

Y& HL-7BAK RN & &

(V/m) (V/rad) (V/(m/s)) (V/(rad/s))
4%) 4.148 22.87 0.7803 7.111
4¢) 7.2717 41.57 1.511 12.95
4¢) 11.77 70.14 2.559 21.75

[V, - Y]
o~~~

/ —
2 -
3 -

EARAN =3 (58D, B (HE) 5 ~5 (4RI LABESEREES, IT
Yo R oL EhTHN A, - L 0B AEN -2 |, -1 5 y 3511 L
Wnr, kL oMiiES. AT, 5.3 0208 onl, FIND
KET 7Y - X 12 3R ayREtT - o RNEDKEA T - N2
BRspE 07 ¥ 0 rREAORKIN AL, @5 . 4 cRxT, BITERFE, Kk

(lis FZvadb vt , BMNIHREASFECE TR L, VREETCE, S



nHkkyo T L, Ky ) ok &
PeB ik FolgxE iz T,
@5, 507w, 5. 5% vy
g e8I, TR I
L VB ik o (AR (% -3
NFRELELND) 1z F3Lavk
Los, o), € nE oA
FHLEHTIRECDB Y, sl
HL1rG BN EHF» 2 ¥h
S5, (FUmMDkF=ot4beim
) NA&,ML-1TEAMEL -2
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]
¥
B/
1=
3
=
S
) )
dd-.—
- )
% 9
Y

l‘@@ o) 2

@ 0.1276, 0.5092,( 0.1500 @ 0.3660,® 0.0573
® 0.2390, 0.3840,® 0.0006,® 0.3500 . & 0.1200
0 0.2030,620.9970,0 0.1200,@ 0.1190, {3 0.2559
®o0.1177, @ o.7014, d0.2175

5.4 ERTUEHIEF-HTIK
IWNEDIRELT 7"H - 12 &£5%
AL BB 0T + v TEHER

3% 2 P oo -
(+ €)Y v#HZEA3ELIz2n T E L1530 m
KBTI » 45, WEY 571
DBl Shd GRS ) TS foo
Hiktkigan kb WK 2 <), FH 0.1 \_/
EHEWTINS o F farhi) . ":d)‘ 626 30isec)
() 0 + ; —a ¢
‘ 20 )
—o.os-l\ ° AN ﬂ‘sec)
(a) &I
r(m) r (m)
0.27 0.
0.1 /'\_/'\ 041 /V‘"’V‘/\
0 o 20 || 30gey _ Of TR T
6 (rady n ) (rad)’ 0] (sec)
(o) - — ‘:i: t 0 4 + + - t
-0.05- 10 20 30%ee) -o.os-! 10Y 20 39 e

(b) ¥k 2

(c) KE3

5.5 EBERFILBHLES OBAMEE (WX KRET T - K12 §3F7

ZAL )
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Wi, HOEAR 0 b F AR S TR R/, Ml LT

/ ’ :
u=--7'_—l.—7_°—§(-k,x, ",TT“S‘:-{@ x,) (5-.5)

t#HFATE, A by, ﬁmwﬁ/+nsuJVﬁ&fﬁziw,ﬁﬁmﬁ%ﬁb

ﬁLrﬁr74w5l+Tszﬁ¢z&ﬁftfé,mm—7@ﬁﬁi~5(
48) T3RET - FX, THR R (£5, 8 )1lzo0T, Ty T, £FZT
WD FRENT I+ T, COBLELS . G CRT, AN bhns &3z,
T, #% 0.1~0.01 sec , To % 0.05 sec o Y 2= B TEANGFLNE, X
21, T, = 0.01 sec ,.TO = 0.05 ;ec L7 ,fr_s, 3057”,—7’/5;;;‘112
—3(HE) LT EIHBY = (&) LTEELEN T4 - N w7 B kiz 0
1 LTI BBp O FRET A | L BT HRFETE AL ST A LN TRE,
B -7TIAER -Spr2ieg FFERETHLLEA, -3 v -4ny 32z
PR N U B, Hfikin o A vkt |, EL XA TH - X = F 87N
};%bé,—rxmz yZS L0 ERT, FOSH U TEES R, ok
$1, X L (HREER AR ELEn BL 5%,

5.9 ERTUEMTERS: n MG 1= § 3 YERE . T,y T;0f %

To~Ti 0.1 sec 0.01 sec 0.005 sec
0.05 ’E,E # )27)’?—' }&’E
’ thtd 0,037m JAX 1.1 kg . P
sec|(HEooym BT be) GrkErar) | (HrdEcEL)
"R WE, FopE,
0.005| (FHFEKETSHL) Go BT NE\| (S Beei e BNk
sec VRS RN (X Gnthér i i,
L CEFE,
WE. T YA
(HERETHIL) NE° S AN TS (m¢<#ﬁLnﬂg
0 sec Yo o thod v &\ Y B,
BUK = nkis 0k
LG,

Al b =3 R J
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A5 .10 HAGTUBAHIHFEEELENS R4 7 L0HE
Y radnrgokid

-3 -4 -5

FNEAKESTY 11 sec 2.5 sec 1.9 sec

X 12 &3 FRIL 0.085 m 0.023 m 0.012 m
0.02 rad 0.004 rad 0.002 rad

f oY WA = £ 8 sec 6 sec g
3 (bl : -
j‘;;)?fé =89 0.19 m 0.04 m ﬁiik\g?

= 0.036 rad | 0.008 rad :

S, FIMBA 7H - = ESEIL , b F WHGME 2 3 RESIE L=
InTEN D, ES .  lo#Rosalasrd, (2.31) ¥ (2.32) 14
KEFER , (2.3%) Y (2.35) 125z FMBERHTHLES. 11
CARTEI 278D, - T"EHAEL

( -11.12 , -3.19 , —6.09 r 3.19 )

TBAH, A, k5. 11 nlad  KjofR=FT 3&5 . Tv 3L ARAL TS

E5 . 1] ERTEREIEF oKEFTHEA L BEHK
(AMBT T - Rt MiE 0 TR A)
x=Ax+bu , x= [r(m),8(rad) ,:.c(m/sec) ,é(rad/sec)],
0 0 1 0 0
A = 0 0 0 1 _ 0
-0.570 2.40 -11.2 0.0055 ’ - 36.7
2.01 9.97 1.18 -0.0196 -3.88
x(s) _ mf(s) 8(s) _ P2(s)
u(s) d(s) uls) d(s)
n, (s) = 36.7s%+0.6945-375 = 36.7(s+3.20) (5-3.20)
n,(s) = -3.88s%+71.6 = -3.88(s+4.29) (s-4.29)
d(s) = s%+11.253-9,1052-115s-10.5
= (s+11.1) (s+3.19) (s+0.09) (s-3.19)
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5,

327, K& 74 - Xy B

w=K(=&x+8g) (5.4)
AL, BL-TEABE -3 (+8) , -4 (4¢) , -5 (+8) YRET S
Bblcon {, 4. IBER0 AR Ty - X o JERLHN T, A5 .
J2KBIMAH, 2T, 04 2EITFolMEZBHYaHIRETH ), K2 6y &
SONNESIASIN]| XD EHIEEDNH,

E5.12 EHTVIRHTERIFICHTE 74 - FR S JTHEK

Fn—-TEAK e X

-3(48%) 3.71 20.6 0.696 6.40 1.13
-4 (48) 2.06 11.8 0.426 3.69 3.58
-5(4€f) 1.37 8.18 0.296 2.54 8.74

iz, (4, 29), (#.30) , (4. 36)1kY) , iR oo
AEX e T A RAMBT T - K= F AW
%= odZ +EX, +Fu , X, = (r o J'

f=Z+h’x, (5.7)
u=K(-F+64)
E2 R A +d(Ay-dI)} , R'=[& &)
F2 &b, (5.%)
WA B+ & (Ay-dI)

£, d=—/0 B0 THATIC A5, 138545, 2okozs0ibbi=n

T, BT eB T hkFo BT 79 - N EAYELB o8B 24T/ > I,

£5 .13 ESTOEMIETITTHIANBT T - BB o4K

Fat gn-7@848& o E F n’ K

I} -3 (4%) -10 ( -54.7 -573 ) 0.689 (10.4 84.5 ) 1.13
2 -4 (4%) -10 ( -31.2 -330 ) 1.34 ( 5.90 48.6 ) 3.58
3 -5(4%) -10 ( -21.5 =-227 ) 1.01 ( 4.00 33.5 ) 8.74
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BT T - RN 58807 r o JTHREBEILERE oBE ,B5 . b1=AT,
BIHF cFEeTN - FZ20%A LY , BONNFHEEGNECE TRCE, W
RLELLE, ZCoBRRNIBTHEVIRIEG 0 2 F I HILEHTIRE
E,A5 . T ERT, BREQORE v ktE G, 00 oz E5 T, $h 5 A
B 0EBIE THN)ENR- Ta%, Skt k) Lok o EFAH N
MimEYEnscx Mi%%w%%wi71&%&&%%K0N5%'9ﬁim
TAIXCH 3ot AL oMb, 2R, BiREGy) tHYyoY E 0B afh

Fh-1nbon, GhaBRBodN NI - JoMER LA L6 1D,
K si—7hAVKEEBTHIT, ko s Lo folh e BIRE 8 12 -HIE

o1 | o
0_05 e(ad) d SR VY S, WS

0 } -1
-0.05} W\?w 5? (sec)
g /\/\[\/\

oAbl
0

-02 t(sec) Mo.1276, 0.5092 ,Q 0.547, @ 0.573
®o0.689,00.104 ,D 0.845,® 0.113

M5.6 BEHRELEHTHEF-HTH
MBS 74 - \blgpE a7
7o THRAKERN 0B

0. osr (nd)ed*yf-:-“' , f:l\/—

5[' 10 20 30 Ys0

-00

i \ ® P e
t (sec)

u (V) .
o —-l—- J A‘\AYI‘A‘A'A 1 “—‘
1 20 30 40 10 \ v
-0. t{sec) -0. 20 30 40 5‘ sec)

(b)y w2 (C) B3
B5.7 ERTEEHIEFOBFHER (ARERITHY -NcESHTENL)
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Z =R TUHA4, BAOKWACIESIARAKEN AR D AL , Kalk
zﬁﬂﬁ?%%?ﬁ&f%,%:13%uﬁé%¢iﬁn5iztiy.cw%£
gt ieda, |
HAHELALHET ¢ - FiXy 7 bpR

W= —&x — K[{(§-04)at | (5.9)
AL, 5B o FENY) - 1TFR SRR A, Flu-THEE 2,
~3 (58>, -4 (5%), -S(SEILRETIHA 0T, .25
fzu:97g~kﬁv¢&ﬁ&,K£#¥Tét,ﬁs.1+ﬁ&émé.(%
-29),(4.30)k39,:Oﬁeﬁﬁmﬁ%ﬁ@&%gﬁgfgﬂwﬁr
7 H - NI § 3 BEE

7 =dx+Ex,+Fu , x,=[r o]

4

(5.70)

N

F= &+ he{l
A t
w=-f-KJf(8-8,)dt (5.11)
¥ A=—/0 Xﬁg"’fiﬁfiibé r ,:§;5 . 15 243-6, CoEanZandAlzon
1,ﬁ€ﬁ¢hxé%¢%&&¥o¥&2ﬁaoE.mmﬁo7rn7ﬁiﬁwﬁ
BBAWMEIS5 . §ERT, FRETA 22088 Ld, BREN 0 X T,
TEE L EWEFHEAE o E, CaREEHS, 91=TT,

£5 .14 BEHTERBTERT-HTIHIAXLE LIKE 7,
— kN7 "’é’ﬂ

A —7°q84 k K
-3(5%) ( 7.39 44.5 1.35 12.6 ) 3.40
-4 (5¢) ( 14.5 94.1 2.95 26.6 ) 14.3
-5 (5%) ( 43.7 180 5.57 50.3 ) 43.7

5. 15 BEEFIRBIRFCHTIES5HBELAURBRE 0 RF 2 -7

T WL-TERE o E F N K

{ -3(s8) -10 ( -108 -113 ) 0.812 ( 20.6 170 ) 3.40
2 -4(58)  -10 ( -227 -2380 ) 4.83 ( 42.4 360 ) 14.3
3 -s5(s8) -10 ( -429 -4510 ) 8.92 ( 78.7 683 ) 43.7
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-0.
21 ) Do0.1276,® 0.5092,Q 0.108,@ 0.113
0.5, W) ® 0.081,® 0.206,@ 0.170,® 0.340
oo 0 20 ecy @R5.8 EMLTALHTHRF TS
-0.90 t (sec .
> . HEMELA GRS HNTT
@) FAR | O 7 0 4 4 2 )
0.05,
o
-0.05
0.2
o
-0.2
05
o

~0.5

by k2 (c) KE3
Fl5 .9 ERFUBMIAFIHSEEE (HrHg - E388E 0 )

5.4 EeEELEHILET ORIV R

YEE A0 3 EREMEBILET AN A -F0dEe , 85 . 1 b =RT, i
EBEF o E LKL FTEE)TFBALEZOFEHETAELERLTURY, WP
MEI N AnEE FI L nILEZaTHETEG En3dalz2u 1#
BoglzA L=,

F2z, W0 EX N L 0Z L ENVTEHILEnFHELOFEHLIZIn T
A3 A5 L alEaS, (2.%7) , (2. 48) =8 )KETHA, (
2.50), (2.5 ) =& AEEREWETIL K5, 1T =RdLH1
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k5.1b BETHZMIKFTFONTA-F 0k

m = 5.683 kg 1t = 0.490 m
m, = 4.713 kg ¢y = 0 kg mz/sgc
m, = 0.970 kg , c, = 8.17 kg:m" /sec
1= 0.886 kg-m2 = 48.2 N/V )
5 = 0.110 kg-‘m2 = 9.8 m/sec .
0.232 kg'm = 0.342 kg+'m

.041(-0.253) kg-m>
.935(1.523) kgem>
.004(2.604) kg-m

2b= ~0.0039 kg-m>

I
I
I
I
L = 0.3526(0.4582) m
z
2

- H M QO @
Boo's

|
N ©O © O

= 0.388 m -
= 0.309(-0.309) m

£5. 17 BBELAVHLIET nRKETHEA L ZEHB
(HBHF LN L0 ZEE ) Ti=d545k)

x =A X +Dbau , X = [¢(rad),9(rad),%(rad/sec),é(rad/sec)],

0 0 1

0 0
0 0 0 1 . 0
A -9.02 6.11 -24.0 O . b= 142
3.54 20.8 1.05 O -6.21
gls) ™ (s) 6(s) __ n, (s)
u(s) d(s) ’ u(s) d(s)
ny (s) = 14252-2980 = 142 (s+4.58) (s—4.58)

n,(s) = 6.21s°-445 = 6.21(s+8.47) (5-8.47)

s%424.0s3-11.75%-505s-209

(s+23.6) (s+4.57) (s+0.421) (s-4.59)

d(s)

It

5, HL-TEAES
( —23.6 , —4.57 , -0.421 , 4.59 )
Thy, ML-TRKIFTETHS.
KE74 — KX w78 pE
W= K(-&x+8g) | (5.12)



Uk

YAL M- TEABL -4 (4€) , -5 (4E)LBETILEN T4 -}
Nag&RE, 4. 20X (HETLL, A5, 18 FRTEIRAS,
Wiz, (4. 28) , (% .320) 1248, :oin:ﬁﬁoﬁ%ﬁ@ﬁ&z%ii’
BRMBI 7 - 1= E 3R

i=dz+Ex.+Fu

n | | - (5.73)
F= z+hx .
w= K(~F+0,) - (5. 1%)

1, d=—/0YEuwTHRTIL, 5. 10885, Z0%n=208k=~
DT, WBHFEOELN AL E L) F IR s L X0HEENRHNTES 9 AR
T79-RNiz§ 2FFILBE 9 E
BEATH - =, pipsso 7+ oy
AABEO BT B L@ . |0
2T, BITRFITF LT -

oo nhbty, HEKRTY 5140 G o ko1 B o475 B 0575

WizBIX Lz, BRB 64 o X7 @5. 10 EHEEALHIRFEHTH
. . RBEA T - B spE o7

W EHTIAEL, 5. .

’ 7O TR o HOF

1 l:ﬁ:f. g#(@_l;ﬁ!,‘(ﬁ\r$ (}2>an%/§)

5. 18 EBEMMEBIESF=HTIKET 1+ -RX, 75K
(ABWE0 I RXNFTEL ) FI=H55A)

FH 1L - 7° BALE %’ K

-4 (48) ( 1.99 15.1 0.0450 3.28 ) 0.575
-5(48) ( 1.24 9.60 0.0712 2.09 ) 1.40

5. 19 EELTHEFHTIERFHTIREBT 75— k8350 48
(HPHIFDELN Y v EFE LY Fi=B 384 )

4

KEk Bwv-TERE E F h K
! -4(4%) -10 ( -17.0 -260 ) -14.0 ( 4.81 47.9 ) 0.575
2 -5(4%) -10 ( -5.24 -165) -2.88 ( 2.44 30.5 ) 1.40
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DOERBENAEL T 03N, CoRFCL LTIHENTX -5 o) EHL ,{zﬁ:%z
LHH o BEAR  JEEF 00 5 VA UABL SRS,

8 (rad) 0, 8 (rad) %
oosr e ke EEE RS 0.08f~ p--~-=--=--=---==
)
o 1 2 3 4 5 6 0 1 2 3 4 5
-0.05F - ' t (sec) -0.05/- t (sec)
0.1} ¢ (rad) 0.1 ¢ (rad)
(o] £\ + - | [s) A -3 [] :
0 1 2 3 4 5 6 0 1 2 3 4 5
-0k -0.1} t(sec)
t (sec)
. -0.24
o.s}-u (V) 0.5 u(v)
[0 e e 2 e S A —— e = = o]
o 1 2 3 4 5 &6 0 2 3 4 5
-osk- t({sec) -0.51 t{sec)
(@) REE| (b) ®&2

5. 11 EEFLEHIETFMLAF
(WHHENELNALNXEL ) F 1= hbeh )

iz, WBHFE0eLSE 0 ZE L) LH DL X0 FHE T T BRI 9E
Bron 1TENAE, B5 .10 0l (RS HIBEIHERF0IL) 804, (2
CET) (2. 48 ) EEIREIER, (2. 50), (2.851) =494
FMBEANUNFRT I, RS . 20 cRT EI N5, Bln- TEAMES
( -27.7 , -4.09 , 0.315 , 4.10 )
THY, ML-TRIFZETHS,
37, RE 7 4 — Ky 7 BIEPE]

W=K(—&x+6g) (5.15)
AL ,Bn-TEAEE -5 (4€) , -4 (+€) tHETICEN T -k
W JHERE , 4. 2%poFS 1=t N THIL, K5 .21 2683, =, (
%.11),(%.30)kID,:n%m%ﬁ@&%ﬁgﬁkzﬁiTéﬂMH
T 79 - XK1= & 2t

* N ,

LZ=dXT+EX,+Fu , x,=[¢2 8]



76

£5. 20 @ﬁtmﬂmﬂm%oﬁgfﬁizﬁﬁw&
(WHHIE LWL NLEL) LI12H55HR)

7/
x=Ax+bu , x= [$(rad),8(rad) $ (rad/sec) ,8 (rad/sec))
0 0 1 0 0

- 0 0 o . 1 b=|.2%
A 8.17  4.34 -27.2 0 , 161
-0.573 17.5 -4.52 0 26.7
#(s)  n,(s) 8(s) _ mn,(s)
u(s) = da(s) ’ u(s)  df(s)
n,(s) = 161s°-2700 = 161(s+4.10) (s-4.10)
n,(s) = 26.752-310 = 26.7(s+3.41) (5-3.41)
d(s) = s?+27.2s3-25.7s%-457s+145
= (s+27.7) (s+4.09) (s-0.315) (s-4.10)

5. 21 ERFGEGTHETCHTIRKE 74 - RNy 7&K
(WPHF O EL W LD EE L) L 255854 )

B L— 7 A Py K
-5(4%) ( 1.52 -12.4 0.525 -3.02 ) -2.01
~6(4¢%) ( 1.15 -9.10 0.373 -2.22 ) -4.16
A (5.74)
¥ =12+nx,
W= K(—§ +64) (§.17)

fol=—70 YEaTHRTI L , A5 . 2285183, okon=5a0dhizon
T, HBHIEn LKA ALE E ) L= 5B Y 2 OEEFTLET T 0 FRBA
TH - SRR R R - £, Wsrten 7T 0 it oK) 0
#e,A5. 12857, BIKFaFREGN 1 =0 0B L, BB KM
B X KE L #H b E, CoMARE@AS ., 13 eRT., ¥ T
HHTEHFLInIRAM G FIFFut EXE NGBS DT I AT EA



- 77

E5. 22 EETHZEILRTF HTIAMERT T4 - Nkl 25 0 F8
(ABWEIELRL DT E LV EI=B554 )

¥R Hu-TERE L E F h’ K
/ -5(4%) -10 (-40.3 252 ) 3.60 (6.15 -42.6 ) =-2.01
2 -6(4%) -10 (-31.6 184 ) 0.791 (4.74 -31.3) -4.16

HTo. bV (82. y48) %
BLI0AOE | FR2LTann
JKECHLTnA, ot
KE | T sgmhler?) (&, /4)

. @o0.1116 ,@0.3818.Q 0 .403. @ 0.252
, (5. 17) N X0 FEELTT ®0.360 .® 0.615 . @ 0.426 . @ 0.201

BT B FR 2 T T #R R fp 5. 12 EEFTEEIETFHTH
LIRS SN U R & ST B T = B st 2y
WP S B BT S RE S L E T o TE M 0 6 #3

‘ ) (Le<oo0t5h)
ALTInh, WEILTEND

EARALL TF IZERCEH

0.2}~ 6 (rad)

0

Yo 1 EAHE ZEFRON LT oVl 2 \
-0.2k t(sec)

G, BRENEGYS E© osk ¢ (rad)

T-H U0 FENLRAEL
Lns,

1
1+ uv) ol l
oli]1 J 3
o ak P t (sec)
o] 1 2 3
-1F t(sec) -2} V
-3 ‘

(a) IR ~ (b) Frp 2
B5. 13 HEFOHIETOBHLE
(HEN9FE 0L EEF) LR 556)




78

5.5  FEBRETo®RI

5.0 ~ 5. FRERAT, 3B 0BT 0 PRI o FEEIZ o Tk
N, AT 7"]‘~K‘l:Mv'y&zzv,,ﬁA\;’zytK&iTTy“‘«m:.;:57»,215, »
EUSRBBA E 3RO FRATAIE + T, BT o HIKEEFE
BT ICNTIE, LNL, P -HE tERFNEHIRT 0541217,
e SFH IR - E5fER (Y)Y L4 9L) KECE, 2, i
FUHBILIFE L 0E B 2r01F, 4, > 0 ol (ABHGE0E LN L X EE
WEEBE) 1212, BrhRE YL i #8752 ‘L}?\"'(’fﬁzb\“-, £, <
0 0l HEATEAN =,

WEOFHEBEX ¢, B 2508 L4 F oy BIRE RETRF L7 RT3
YTUHAES R 20THAZLLAL U0 S LE[Hiz , BREE 7 C oL are L=
A TE, B IF R R JRELERE 0 THERHTIL T Bb2 ¢
ERLTnd, Ros, 5, 1T, ?l}i?ﬂ/ﬂ:‘i‘mz)ﬂ n (k0 BT 24T
o, SORANEL L THEEEROBGEF (L2 -70FRELLY 3) 125
HIXLBAL» 1T A, K5 .5 2%, Ly< 0 m)ﬂ#‘i\/ﬁ*m«ﬂ!ﬁﬂ#o}ﬂ\“
FHITERS S ESLERY, FHUEKT o JREEN - 0 (S ET 3,

5.85./7 BRAEBRECEZ NS GMTL ) Lo

FU-HE CERKRTAREHTI AT R CEFEERS (YX o {7 L) ok
By ot, $TEERARIALLNL, FERYE 0 B4 5K (&) o PER
th5.23F%Y, 220, BELR a0 EAB 3257 9 TEEr L, Lo
AR GBI GEORG» SRWE, FEL, ItT-HP o b s @R T H
T ENT, BRARIBER LT uS WETw, BFE (W) AERN-FZoK*T T

&5 .23 AHHIERTFHEE 0 BEE B

FiF=wWE EEELE DR X g2
iz% % | 0.66 Nem 3.08 N 1.02 Nem
% Pr e 0.0410 N-m | 0.103 N.m




79

AN E O FGFRT S LB L, F6 B ¢ BREA W L1z 0
TAS 23 0Be BT, HANBELIE 3B LTS A

() F4F=%% nthh
FHEFE=-HEIGR 2\ 1B T S, BaizEROBGAR LT £ Ty
[N -m] T3, (Tgud@Ppsrr#¥ by T, $HLPT L
t3ntEoXxReT3, ) ZOvE, FHI=HE ORETHEX 3, (2. /2)
b T, A TEDT oL NTFS,

Z= Axtb(u-—t) , xalp o pé) (5D
ﬁw%um,mﬁ74~kﬁg7wﬁw%ﬁuw,(f.l)fry=bxinﬁ
W= —4"x (5.19)
TH), REBT T -RNE=E3FELTE, (§.2) Ty =0 Enr:

-~

2= oz +Ex,+Fu , x,2[8 87

T = z+Nx,

uz—f (5.20)

E 2 2, {A,+d(Ay-41)}

F2 fb, , h&R+R (A-dI)
fau,%tiﬁﬂw%h£6%€Mfm,(&.3)74%5

u=—-4€fX.—~7;%—;(ier.> (5.21)
THhhH, $, BEAN L] T 1

Ty =—Ceapm(p) |, Cp =0.44vn] (5.22)
vi%,

YoRpB) 0L L AT ik, B EES (5)
LIRHHERNEAY T, 85 . 14 0f1: 3LHE g, gf S5) 8
AT =D, HHFR 0 IZENRS (5) 17, W 4ph) -

(5. 19) ,(5.20) , %W (5. 21)1= l N |

HE UL, ShAnELnES 105,
S(s) =~ (5.23) M5, 14




30

_ S(S"'F"’d)m,(S)
5 (5) (S—ol) d.(s)
S{/+T8)N(s)

$) = —
. ) TS(dE)+ kymis) + an(s)) + d (s) (5.25)

Il

(5. 24)

ST, mes) sy, des) ix (2, /4 ) THELOMB YL 3 DEENR
ﬁ%xxw@aoﬂéi,&w)mﬁn—rﬁﬁbdﬁ(ﬁﬁ74vkﬂthx
2), ky, hy BRI LAOFIRGT LB 2RGS0 A

RAMBCATBEN T AT IR & HREH ()2 b4 JL) o G etF
FTIFALBRANTATHS, v, VY b T4 ) LRERT LTS AN
FREEENIF (5. 22) nEd3 )L -FETHAr L, AHERT: JERL
T Lo L, RHFFH o IZHEIS (5) #° ) ¥R 0 #8 24f » TAK 048
THETHIYTHC , B 1ML LTIB, Tg 0 3EZKE O S(s) ot f]
BEREIRILAELSUNTES, B U, RHEHERNONY $ R EBRAT
thht = unwt LIRETSH LK TES, (5. 22) kb hIFEH

EEN 0GB N (o) T/h 5 EARNT L LT o R F R oONLNHPE
+Cs

N(a) = TGa (5.26)
LIA, RN GEOFEDT | | + MO SGuw) =0 | §HAhS
SVW:“W;—E) (5.27)

CB57 R, KR - kR CE BRI, ANBL T - N 37
2L HE AN ImEBFIENNZ 2nth iz T , Sw)n Nyquist #
Br -t ORAEAS. | ~ A5, oREEH 0 THC L, Zh TS5,
150 a), by , ) NELWH, Elofidh o) , (0, ) 1KL- T EARKE
RN -3, -4, ~S oL XX HHAEL TG, SGw) o B¥hT wao
PLoE R  RESNLARLT, BIRK, Fa 4ok, B 1R, F1E
Helwg RS » TRL =B Tud, ShiHL -7/'755 NPFRT A0S
EET ], RECL AR L TCEWER 0T H =GR ), B5. 15 0TATH
BAZEHRF B b 2 THY), SHA)S o P4 ILNGETE LKL Ty
B, RECHT 3w AN | HEEE 0 BHREM L f o3kl apEMEEbL U H
Y, SHBL e Qakd#ETI 2N TES, ShE£S, 24677, =




) K74 -RnNy7J e
& 3FEA

(b) AMEA T - Nz &
CRE AT

8l

NHHEELES .5 nERBEL L L #
Thv, BEARL (5. 22) UhBN
LESLRYEALAL, 0 k<A
2 Tnd, BT, gk 400
ENRAE T, BUEES 0 BEATR (*
— O FRELEDA ) THALOLY,

() WA I=F A FEAD

5. 15 S(w)oNyquist fig v _N_éamﬁm\
(F4T=WRENIBAL) ~

E5 . 24 #ndMPCACTIIEAr Lk T =@En Y
YA TR v ik wo 0k NREE

-3 -4 -5

K74 -Ki% o7 5.1sec 3.8sec 3.0sec

1= & 53R 0.17m 0.059m 0.027m
) 0.034rad 0.019rad 0.012rad

ﬂﬂﬂ&f}“‘f'ﬁ\' 5.1sec 3.9sec 3.2sec

= £ 3 AL 0.21m 0.090m 0.051m
, 0.039%rad 0.027rad 0.021rad

A E A 4. 4sec 3.3sec 2.5sec

L 0.17m 0.061m 0.029m
0.042rad 0.025rad 0.017rad




82

I, B LERaE L 5 X0 ERha A, |
DD AL-THABELsPHERIT , FI)REEETRT, Yy hif47 0L
n%%d&f?ﬁ%&@ﬁ%b.
2)@Wﬁﬁwkftﬁfﬂvté,U$7Fﬂ47wnﬁﬁﬁn(ﬁﬁ&tw
FELY, .
3) WSk F4 T Lo RBITEEEROK S I CUBIT S,

(by  EAAATRBIL T BEMIEE R DA R B A EA
i, BERTIEREIKT 200 T | BHEFERCONBHAERN H AL L H
a5, BwizdRo QREETLF, IN]ILTH, (F4)2rFacthas
LENnEEaFGLTH,. ) LA, ERENEBUKF 0 RETHER 1T, (
2.31) Kb T, X T&(bTILNTES,

i=Ax+b(u+—gf~) , o x=[r o6 r &7 (5.28)
BIFE W&, KET ¢ - KRy 7 Bitpadhbizu

U =—+&"x | (5.29)
THY, BIRLREL T - N8 2RPFILTR, (5. 4)TARY

2 =Aux, +(Ag-L)%+bu , x,=[r 07

%= z+Lx (5. 30)
U= —Kx,~#Z , E=(4 £
Ths, FE, BEERT Fp 1%
Fp=—Cagn(F) , Cp=3.0% [N] (5.31)
vds,
ReZTum, H kS s) eHEHEEN K .
CAF T, 5. 1b oz HAZ Y NTS ot G S(s)
A, HAEFR 0 ZFYRS ) 13 W (5. l ’
29), (4. 20) EXA LT, Akt N
nNEywens, '

~ @5.16
§es) = AL (5.32) |
[



83

Sis) = SME {1+ R GI-Antl) b}
de (8)

SIT, M) (2. 35)THLs k3 BEMB FHBK | d(s) 3Hn
IR EX T HA, W, FRERATHS ,ThDS ¥ = aunw!l LIRE
THL P EEN ORI B Z 0 &) 12713,

Nﬂa)==ﬁ%gt (5.3%)
K74 - RN ) EIFFEWCLEIEAREL T - 128 3FEILn =5 9
Bhon T, S(jw) 0 Nyauist RE L ~ i IHHERS . 4 ~ £5.
SOBMBER O TIHCL , G CHEE . 1T 0 @ , & *FELHEH, 4o e
(), (2, (3) GEIL-TEABEN -3 | -4, -5 o EAREHHABLT
nh, S(w) wﬁmw,w=omz3nﬁ{wem%u,wwﬁmféu%,%
BIGM , o &m , P R , B4 B MEA - TELE R T, T
uﬁL,~W%Qmﬁmmaﬁﬁm75n&w;ﬁimém%uz%mzﬁnf@
h)s s T b HFRBEXD - THEY, Y 9y b A TULRBET S, REow
AL, Vw4 JILORBBekEBoRFE LI N I, £5 .25 £153,

(5.330

..o
sjo) W
w=2 .
@ Si{jo)
(3 w=2
-1 2 -1 5
Nia) 2, Nr{a) Re
-A0:2 a=01 10 jls}i‘e a=0.2 \0. : g
1 1 ' 2 0 °
10 1
) RE74 - FRw7 2k (b)) FeRIKEEL T -
50 A : i F3g®Ei
(1) - : e I
5. 17 S(w) o Nyauist $EH L~ 0 fA

( ERTIEHEHLERT Bz E 0 BEFMRHE)



k3

(5. 25 FHRMBCACEIBE» SR OEERTILEEL HTF 0
N3G MT4 Lo @B rbd Wl otk itEls

-3 ~4 -5

5.06 sec 3.80 sec | 3.04 sec

qu‘i:.-é 74"" k‘/{‘ v 7
0.066 m 0.030 m

l:Ji/b)if@'Elb 0.188 m

0.034 rad 0.011 rad | 0.0050 rad
- g - 4.59 sec 2.98 sec 1.77 sec
BIRAKRTT | o ere
» - . . . m
F-N (= E3PE m 0.036 m
it . 0.02 rad 0.006 rad 0.0028 rad

COMPKELERS . 10 OFRBLERXFTIL , L HRE >IN ELGT >
TOAILREAAFOBEBANCEALS L E<CB/2 T3 Ll %
1,437 ZHEWoBFEA B oBHRL A TAHL I ¥, AR EATEK
Fayly bt 4 InanznfAE s -mEodb R  HfizEER0B
AR (T -FOFRBRELLDD ) TUhde b, $L, BAvFHaHE S
HogXhhd, |

D Bn- 7 EREESERT LY RECRETRT, )k H 47 Latkts

FNELTIZ IR B S,

2) BitinFR O BGEHFORIIREN -1 4 )Y o b4 7 LoR B,

THREBTED S,

3) NIk HL T okt ZER BEREORKE S BT S,

) BREMRETRET | i 0t AEA RN D 5 AL
Hie, BREAPHIHRT EF0T , LHW )G HREWINHHBLE 20 T
Mid, Lermo AR LT LTy (N-m) td4, (WIkEEG0ED
FORAR SEBEINRREELTA) SOV E, BEEIER M T 0®A
FHAT, (2.31) 2-h- T, XK ThhTYNTE3,
5C=='Ax+bu+bfT;. , x=[r o r 81 (5. 35)

L
oSt



g5

' ’
by = [ 0,0 ,-7, T ] (5.36)

Birgud KT -kR o 7 kitpogblzd (5. 29) , BARTKETT
BN 2agRiLndhbe (§.30) T520h, -, EEEFILI TS
13

Te =—¢C; 4341(9') y Cg= 0,04/0. [V-m] (85.327)
vi3, |
BYRT ot , S E£S (S) LKA EFRN 0 Tt = o

A3 1,85.1% DFIZEYL HAZ LN TE -
%, & E & 0 ZHERIS (5213, BlEpE] ( 5.

. N |
29) , (5 .30) EHEL T, YL HER
NEF 1145, c @5.18
S{m, (5)+ - (Ryt+ys)
St(s) = { 75 B (Rt} (5.38)
A (s) |
G ’ =1
S{n () + (R, +FyS)t+ NP (ST-An+l ) b
S(S). — { £8 D 2/ 5 22 ) \7(,_} (5 39)

dc(s)

ST, M) 3 (2.35) THELSHD UL gA0ZEMBR )L FTHEX,

Meg(5) & Tg # 50 A0 BHEMBIFTFHAXT |

P %51*’%3 (§5.%0)
R, Ry XTI ROR ) RALEIRAE, by, #A Fiub, 0¥ 3 RA L

BAKGROENARNTFLTHD, 2, des) T B L- THEREXTH S,
B o BREHAN 3 LY, 6 = Aunwb YEET S, JoLs (5. 37)
THEb T ) E £ N o jud KRS

_ *C |
N(a) i (5.41)

YHY, KET74 - kR T 2 F SHXBILLENRRIKES 74— X 1= & 5 FEA
N=qnthhlzaon, S(J'w) 9o Nyquist ¥L¥h ¢ — Ni“ NI L £5. 4~
RS QoBEEA 0 TH L, XORXREE . 19 0 (0) , ) 8505, 1

ORM 0, (0, (DML TARBREN -3 , ~4, -5 05E1=4RY

m, (s) =




86

gL L Th, S(Gw)
N ERE» S LR L,
YoEm, pakn, ¥
3R LMKI THRE
l:)’.?}ﬁ‘-;‘(llb :;}u..

e, Nw DER T |

REDGER L TRWE CYKIET 4 - KRy (DRARTRELT T
RoZ i, Tos, 71z £ 3 EIL - N1z & AR FI
B =13 FE I 5. 119 S(jw)J)Nyquist?ﬁﬁ)'\Z-—)V(%)/)ﬂ.ﬁ\
EXTIC 0 T (ERTILRBLES | L5 BHUEAE 0 BA)

M4 guumELER0,
Thabhs, AW RGAW oo Tia, )y b ¥4 JLRlELAY,

5.5.2  wkitpgkMHeon TaAR

ERABFOFBREE L5 3 LTS LBHEL T b, BT EHTHR
FREVEBREILLEIIEF N L, >0 atplly< 0 NHBAIZ>NT | ARY
WO W EN (2.38) , (2.57) oFgALniEe RS, 2b1eiy, %
Ak R FEOMEGRFNETERLTIA, S0Z-0BAY ¢, THGEH
B+a#rsinsd, Lo, OEFEE 0L, <00Bh=E , ENFREIN
BohnmF, 20 Bn—L LT, 20BN oEb iz L TFBILLIS
(D, HE20GdEBLECO L wWIBELH T o200 THAHA LS ZLAA

k5. 26 WipWiEitgci¢»% ﬂoﬁiﬁ%f&%EDTH@#ﬁ
(2.3%) ,(2.87) nfhaAnjE

Jr M. A 3
EHTLE (2.38)X | 532 % 4 m 959 mm
EREEME (L,>0) (2.579)X | 136X 0mm 467 mm
BEFAE (f,<0) (2.57)N | 844 £ 0 mm 585 mm




87

LAME, CodBoFa kW @5, 13 (b ERAYL , BIFF UNEAEE
BoMATINTEE 92 0. 8 VERZCELIEY) ,HFH 71 -k 97k
BARERTETOAOILNDND, ShiF | 74 - BN o JTHRBNKET0ENT
HEH, XU, BRTHEN L, > 005 L, < 0 oBB=20 T, HLH]n
~TEBIEY -5 (+E&) TRETIBEORE T4 — KNy 2458 kol HFE
The ,E5. 1T HFEVAS . 21 £3

L, >0 oxx K=x&=1[1.74,13.4, 0.0997 , 2.93 ]

<o neE K=x¥=1-3.06,24.9, -1.06 , 6.07 ]
XY, Ly, 0 ORBEOFTHRPNJRKEIRIELTYL Y TH, 2HILES, FE
FABEHETIYL 20HE 7 - LX) BROHEIE 0 KOF | Wilkipo BB 2
BT D - o RRR NI LALL LN TE S,

iz, JRIBPEY O FFAFHEIR T AT CE | L aEARGE AN S

SndbrontArd, BRTHEBIRSI >0 1AL, HEorvisma
AW ERC, €D UHILTH, EXRTIEEBIHT 0ZEZME (2. 34)
, (2. 35) [=, AAEHE L EJKE T -k Ny 788 ELB 3K (4. 18)
HALTC,=0vE<y, RA2HEC YN TES,

T R 7
D 0o mly o I, 4 +—°1“”‘136M"M
-& == n nAt C,
Gr(}’lgﬁla"”‘lj"b) me 0 my 0 d; + —Dg—“
| 75 8
Lmﬂg 0 I 0 j 2++ D J
(&5 .4#2)
oKX HB

G(m3T, —mbamy) = Gramlg{ £, — (L + % )}
YERTED, C,=0 0vxangkitpksag, (2. 31 ) &Y /2+% # fo
THIN , SOFLABEES LWIEEH 7"y TALY, (5, 42) nRGuED
R R, AFIRECD TN 0 BREAA, o T, Tk 0f 2,0EN

=R hbict , KET74 — RN 7HEREEBRENIEe ), XY



88

WL AR THA,

WENES iz, JREBESNHGLEIN T TE , Lo FGH alaa3p sl oLE
BIPENNBEETH S, 2, BtpoERk s BB, FeAABRBEEIRS S 7
—RFRa)IERIEHE O KNT , BIERHHTEI L T2,

5.6 AhyIz

FECEHTRT ORENRE SRS KT LELE , TEET 7 - N1 &
DR, BN R ARG TH - Rz E 3F8I, ABs =3 FFILNZ > 0
FiE vt BT HFETERALIEL LN TEE, 74~ F3REAT
L ERA IR I T4 L JELH)TAINEHLAILNLKBREHTES
2T, HATUHS, HeAERT 7Y -0 3% FILE ) BARTKET T H -
WEILN 07 ) 55 el & ) FPFN X o R L < ol (3% = A
ThHad, FFaRXIEY), 74 —FR IRt 5ARRT T - N 0k
YR Ly R, 2L, SETHRELEAMEG 7Y - NodscLo AAME
KTz,

BRI 25T AR THRT 120, 99 < 0db B FEFEAWRAE v E, F
¥ ohioon URHLINL  BHEEF 0 BEAE (£-J o FR% LA H3)
W2 FHTHAZLINDY L E,



89

B LE WEREIFEI R > BT ERF 0 R

(.1 @raic

HMECRIBBOBIRFI X TLE , LA L LTHELE= 2 DIIETRE 7
—kWy )3 LinE ) AREWEFENLE, =T, 220t %MW 2> %
N THABMIRFT 0 ER 1 , FePHATHINBANFTATEELE, L2,
150, FaBUENC AL B | FRIETH 2 X LR 0 13
TOWURPEWNTESIXHNEELY, 23T, ¥8H208L0 L5 - 1oL EFR
NHELY LF 3hAE ) SEBABIUT- TRY |, THRBTHE, #- 1, By
ECRLEFSE, ATH-NERVETL - FR G, Rbplc Y, 88
IR T B, L L, BIL T FG =t o bl =13, HIFS U 585 083
AL ANZEAMIRT &5 . 2503, 92 LEE 3. 34 #ABTHY
BHEEARBI T nd A 213, HIFE U js-éj NIEE ¥ A NIZFEK]EL T, R
3.20 YHEE3. 19 FHEELIEEBL, SnZLn L, FEEWLE S
D WEEREL ¢T3 A TRINE o BERIAC , # - T INET 4 — KA
W) TIETTCHPRILSERT BOL L6 A, #o T, WHEBE NI (2
ErOTHIERFERRILCTIEHD I, AN FREYLRETINC 03 0x
BREHAnAXENSS, Va0 X3 -TEHOKRT , X4 oy HHYn AFAE
TFEARTAN N, £ LTRHIAT HS, FHFET 1 , IR =HykF
YRI)AT ST EERET S, B 2E0B 0 k3 AT n btk L5 )T,
BT L HRFONTHE LT LTBET SISV T, 280 §enk
LR3, TaCE, AT LB a0 TR B 0 LT E LY v T
| B FRRTCHN T, BN 0B NEFL ) PBIEFEG NI LHBLD,
FETH aFZe PG =WF = FA L, FHNI=8HT S,



90

.2 AHRETIR)HETEPT-%E 0 ZEFEX

Whpxitd , AL . I ERT ESIR, 2,

IBTHRLEFT=me AL, FHE0
PMETHAEDOMMEHBER) FT L,
HHEREH LT L o BBkd £ 7

HYREtnThHbH, SOSATUONTR,

- ORHES B =FRINT EEF 1S
WEMINVWEEWIVI THY , E71
ARORK T Vg » - §THEINHE
WoMY BT [ rd ] YRS &
W T2BAEA Y [2ad] THS,
i1 AL . 2 eRT, BETEXE

BBty 2. 2% 8o lnE LY,

LMk T-0ZER T2 By LT
KA it ART 3300 Th,
WEoBH T, 2. 2T LER

'rﬁ ymbd | s

—_— R~
oY — & r K

1]

- HMEF |

Y

-
N

; D

e .| HHEykF-tmygT
T-%-47 = %?

e
. ¢
(o]

(.

Power
Amp. j“

@6 .2 AR

BLR o, B FcETIREsZNE BN S,

¥ MuwkF e eENNTE (rad ]

ng  WEEF0%E ([ +49 ]

I ﬁﬁﬁ%ﬁiiikdﬂﬁ&%-ﬂyk[&ymﬂ
s HuEFo Ly SZEFTHNEKT [m]
Sy  AEFEFoLENERALOHY [m]

s BT O LEE B BHWRHEESR [ A9 m/acc ]

Lagrange NFEBFTREXEFOAIZYIZE), 29y R TAX?'(&ETﬁﬁ%QT?’#i

XL, KA EC e NTx 3,



ql

I, +Isa I+ fsb mf ocoa(p-9) ) P
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WEnFHE=S), L. oA - nlh 28R ol BERE-HT?S
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0.1043 -10.57 1.676 2.187
L =
2.587 -11.61 12.00 13.59

ERERATHY, A-bA aBEE X -4 (68) , Ap-LAnd BAIEIF (
~3.5 , =3.5 , -4 , ~4 ) , MBI 0 A,~LAn—b k, o BHE, |

-34.5 , 0.942 , 4.09%6.295 ) TU'#& 3,



97

HIEFU
o T
N ¥
/ ‘k,Li)ﬁ?élA/ - A/D ‘Qﬁ’@'}:’ll?‘
T 3 " F-43
v RNPR SR =
fare] Py icicaizia L4

@64 SV 2545-9%

TR EpF 0 HiAK
/X,(i) i?m/ | '
/

X, 2 HE
| wa) z#HE |
u
W(i) 3 #4
/ 1 ] (V)
R(L+1) LA
'
[ ZA A LERY
(= I &R
'
[ I1=1+1 )
(rad)
-5}F t (sec)
| T=1-¢6000 0.1}
1[ 6
)
(rad) ok 0 2 4
Bs. 3 )W%W'n T749 ) t (sec)

Jo-4%% -}k ,
BMb.S Hi=BERIEEE 08)
(Zb. 405 x -9
Eroutk,L2EAS

A)



8

WEO BRI E0 T T =BELFFENTINN > 2018, SsyiZE TR 0 BSEA
HIRKAL LN EESTU DI ehiohs, 32U, 3T AT LALE L
1,¥%H4>%ﬁq2%£76jiiﬁﬁﬁ,ﬁiﬁm@%ﬁﬁfﬂi?ét,
EEEp=FAI L) BB LT 0. 5+ [N-n JBETH -, vF, 279
AT USZMLERAEELIY, ¥ izhd b

2.11 X 2 - 0.54

[N-m/V] V] 54 nem] T 308 [nem

THBH, #- 1T 2V aNT = T, K4 VER Gz EE8)-

3.68 [N-'m]
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Mok 1 B X ET 0Ee 7R 0 EH

I. M=o F8FHL (2. 4)0d
FMoFHEHTIBHYTH P FFnB3F 0t -FutiFcrd, ZBE
Hod$ , df £EXLBC, SO %A Ly Ty 0 Ti28 dwiz
AW = — Ty dp (Al .1)
CHir s, —BUAEAFPFIWGUEHETE -G 3, YRR ~Ty 5 EW
20U BL, 2T, 20F KT 3 Lagrange 0 BHIZRAF LA 0 F 57 3,

A 3Ty 9T _. 3V _9F 4
dt(oib) 2p _' 2¢ 29 Tw— (A7 .2)
d 9Ty oT __ 2V _ 3F '
o(z‘(aé) 286 26 a8 (Al.3)

::z'., T,V,3FWFIIAREHFAT =P S 2 F 00 BRI LY, HET
AKX, A EVHEMKTHY , XX TEDPT LN T 2D,
.2 : « -
T=3'-(/ma3+Iz+Id)¢ + (mat+ I+ Iz +mha coo6) b

+-2’—(ona.‘+1,+12+20n,1,am9)é2 (A7 . %)
F="2"‘C|,}32 CAI. 5)

CAI %), (Al . 5), (Al1.¢8)% (Ar.2)Hd50(AI. 3)I=
KATIcisdY, FT=eolfg TR (2. 4) 2 e NTE3,

2. ERTARYTRFoZHTHA (2. 24 ) 0k,
bb )T R Lo TITr LB LK 0l S 9 L~ FULBIR (IS L H, JHETIL
dr , d8 sA L3 YL , COMuEALYEEQI Fop N4 TILE dW (2
JW = Fy dF (AL.7)
ThHdng , ~BREBRr&EEWGUEHETSE —fLun13, 4 ¥R Fy HEVE
BUHS, #2171, Sof i3T5 Lagrange 0 EH IR THER N E> 124 3,
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d (T \_ 3T _. _3V. _ aF
(s F) oy = ~sr ~ % t Fu (Al -8)
d 42T 83T _. _aV _ aF '

w(35) ~ 59 =5 a6 (A

ZIC, T, TV, FERFub LR o#TRT 227 uniEit F X, HE
IALK, zxuﬁﬁwﬁfhv,miﬂ&$7*tﬁf*b

T =—4(m, ) P (m b, + M) F +-(I +mr) g
(A1.710)

V = mlgcoad — mgramb (Al.11)

F_-—_—?’Z—cz’ffz—;-——ll—c,él | ' (Al.12)

(Al . 70) , (AL, 11) (3 FW(AI. /2) ‘ELagrange@ﬁ@?}’ﬁ
(AT .8) RdW (AL . 9) ATz ttxu,ﬁﬁimQMEﬁ%O

TR (2. 24 ) 2 H N5 3,

3. MBRELRETHRTOFGTEN (2. 471) oKy,
WEpHPIF o WHHTIL Py BT HRF 0B 2B 0L - Ry 5, REKIL,
dp , d§ 2A23Y , JoRI=HBMEEE f L) Ty 0 1 TiLE dWik
AW = Ty df | (A7.73)
THE05 , —GULERIEP FEVW O ERR T —RAGIARETN Ty & & We'n
T#A, -1, S0 FI=27T3 Lagrange 0 RGO T BATEX 0 F> 12743,

d 3T _ 2V _3F

a7 ( ﬂ"w“""é‘?f oF T (AL-1%)
a( 2T 8T _ _ 3V _ 2F

(99)'99‘— 20 98 (A1.15)

‘:T','T, V,3EWFRAMERSOBIKF AT noEI X LY, ILE
I}w¥‘ﬁiwﬁ£wﬁfhﬂ R TAbT a8 TE 5,

(I"’I_m.)fb + (mhdpcosp -1 -L,) 6

Z(I, +on_zlt—2m411tw¢)9 (Al.7¢)
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V = "(mo+mls)gcood — mlrgcoa(6-9) (A7.17)
F=1c/p'++cé” (AI.18)
(Al . 74D, (A1 .17) s HEW (Al . /18 ) & Lagrange n ERH 4&
RAL . 14#) &8 (A . 15) 2 ATF 32 vizdy, pEEITZEEHTHR

FnEHZRK (2. 41 ) r YR T=3,
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T Ak 2 MWM3EomB!| B2 ~3 0 iEA

/] . AEE| 0iEEA
73T X CERTS.

=TT (A2 1)
SIU | | |
In © 0 0 ]
A I o ©
T, = : (A2.2)

“Agz Aps -+ Im 0O

| Ay Ay ~A In |
XYdh, IREEVT, GEBRITHY, 2RT, t {HLSHATENTH NS, T
EdltHAd, TA =A\T) C=CT TUTH>2CaFH =IBAM SN, o 5,
TAT'=A ,cT'=¢ 145,

2. %E| 0¥ |

RE (3. 34)0FrrshindXdhd A EY) ITHA, B, CH(
Q. #0) aft Lr:néxL‘(% y —RMERbRA 0, p=g -/ v LT, D
,gz(x.fz)rin,(;.5+),(3.44)u£052ﬁh,(3.
$5), (3.#7) , (3. 27 )&V 50X NE, h FEkod, De¥
RATII =M, M (3. 26 ) ~ (3. 29 ) AFANTHEIR, Sadd
CLTHIREp=§- | RTOKHYARFA(S . 25) 9, F=4~"x 27
BASABA 74 - Ths, Do¥ilesy X |

§” = a(,s"‘"..a(zs“‘z ... -a('__'S—o(r (A2.3)

LR3OT , di oy, oo, dp nBKIE) Do ARBEFTET 3 e VTS,
T, MeditEanbk LX), ‘
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3  w2E 2 0EH
(3.52) $(3.54)=8ANTHY

) w o
l O .‘."','(.) 'k?
. "d. ] .'.. * ‘k,"l
S%’= . * . * . -t .* (/42 17,')
» - o
| oy - —dy ’,.‘k; J
WEBLNA, wF | pxpMV ¢ pmERA ) fkE
0 o 1 ]
. AR | ~d)
v=1| . (A2.5)
o 0
1 =dy .. —d?"-
~f ’ ’
‘k:‘—"[‘kz;&;,"',‘&{] . (A2. é)
YRR TIC, (A2.4) 2R 2¢d> n&DF LN TES,
S = (1,8 R )(cs(v® L) (A2.7)

ST, es (H oA EEDLT, (3. 49) &)
S; =D¥'Sy = DY (L e K )(cs(VIB L) |, i=/2, b

MMELh 3, JoAk (A2.3)
p* (1,0 &)= D" ek = 5,06 £,
= (L, ek (D" 8 1,)
= (I,,"‘Q?\‘%'J( p¥ e 1,®0I,.) (A2.9)
¥IXANTHY
S; = (Lo R){ (DY ®1,)® I} (cs(7) 8 I,)
‘ = (5, ® &){ (D" 0 1)es(V) ® I} (A2.70)
N§L A, T2 _ |
(D"“‘@IP)-CS(V) = cs{V(D')”_‘.} o (A2. 77)
NiMe e s, XS, ‘
S; = (1,®f')[CS{V(D’)7"£}®I.\] , C=1,228 (A2.72)
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£ T |
S=1[S8,8:,--+, Sgl=(, ek (wel.) (A2.73)
NN & |
w=[cs{v)¥), -+, (VD) es(7)] (A2. 1 %)
Thb, PxGENTL px §GH I, By -, Wy =480T
w1k | |
W= - - | (A2. 1§5)
Wylle

LTI, W nEX TEDTHS,

WE = [{V(Dl)v-',}(i) y 7T (VD")(U ) -V—(‘:)] s I‘=I}'2;“.:,)
(A2.7¢)
ST, (0 3 F4o i3 EAETE, (A2. 76 ) (3. 52) & &n

(Az2. §)8RNLERTI L. (3.55)F15205,
Kic . (A2.73)FY

SoRig=R(W; ® I,) (A2. 77)
NELR, FE (A2, 72) tXarEn YRz LT
pS,= (I, @ E) [ es{v)} © 1) (A2.18)

PR SN »

DS, » #i4 =& [{vot)
TE3, 22T, ‘ |
{V“)’)%}m:mf"’u-"/:,"';“r,o]" (A2.20)
KEA)T > e[ e FZT I HFTEZ0T, 008 (A2. 19) F4KNT

2y A #td o,

DS, o Bit] = R (W@ L) [ dln diln, -+ 4Is, 0 ]
‘ . (A2.21)
19, Ea¥itie] s RBIK (3. $4) @, (A2.19)F&W (A2,

21) 8 (3.48) FANTI = F ) EH K< e NTU5B, Sz, Fao
Zitif tEmeX(3.57)0, (A2.17) &£(C3. 27 ) =44AT>

iy ©In) (A2. 19)°
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Stley)my B Fhe: hefewdX (3. 59)1r, (A2..77)
L (3. 5503 | | |

S, 0B 167 =% [dln, dIn, -+, 4.1 (A2, 22)
ﬁﬁuto;xtﬁn%t,(3.%7)J9ﬁén%%h%.

4. MEE3o0REH |
39, % (3. bo) SERW (S . 40) RERTS, (3.35) &Y
o)=L
T, = = (A2. 23)
CA An  An
(3.39) &)
[A A= AT
= [AIZ Ay = AnAn A/z—,Au Au?t A An A/z—,J

(A2, 2%)
(A2 .1), (A2. 2) &)F#RFHT 1T
- TT_[IMO]{I.. o]
o "’Aa Im An Au
I, 0
= [ - } : (A2. 2 5)
"A,z A)z Al: An
Yrs, AETHE
z,) x| I, o =,
[- ='T[ ]={ " }[ ] (A2. 24)
_ x, ) | X, "AuAnAu. Ap. x,
§43705¢ , (3.4 0) &) RKE153,
[:%:l ‘ — [Au““ A,zAnAL;_;I Ip' ] f-l + [ B, . ]u
X, ) Au (/421 - An/qlz Au ) 0 x_z All B). - Au AzlAu. B|

y = X (A2.27)

XLTZoH  nARRTw, AMEF
f=#x+kx
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= (*.'*«k:/‘uﬂ,;')i. + ‘kz'Au-’-i—J. (A2. 28)
Y%, 2% (A2.27), (A2. 23%) =HBAT3YL, (2. 62),
(3. 43)KN1FLM %,



Hek3 BV E0T V) LU EARC AR A OE
7°0 975 4 0 44

£oe2l FTN4,L

goe2 FROGhaM FO00S3
¢ee3 C ,

2By C 6-0OkEDEL NO SYSTEM

gess C 4-0RDER NO OBSERVER

goee C SUBROUTINE TRSDS TRDA8 TRuaD6 THAR6
et DIMENSION IBUF(C4)

c0o0s8 DT=08.00325

ege9 C » :

o110 CALL EXEC(38,1)

2611 C&LL DACNB(2,2)

cele Call EAEC(38.,0)

2013 WRITE(6,120)

cola 12¢ FORMAT("INPUT OESERVER MaAThIx CLC4,2)")
cols KEAD(S,x) OLl1,0L1%Z

cele hERD(S5,%) OLZ1,0L22

eel7 READ(5,%) OL31,0L3E

cp18 READ(5,*) OL41,0L4ag

gegl9 ¢

eeco WRITE(6,182)

go21 102 FORMATC"INPUT KC(I),1=1,6")

pp2sg READ(5,%) FK1,FKE,FK3,FA4,FK5,FK6
pe23 C

624 22 CONTINUE

2025 IEUF(1)=1

ces6 15UF(2)=8

PZET ChLL EXEC(1,4125, IBUF,£)

¢0z8 AER1=FLOATC(IBUF(3))*xp. 6EBER3T

0229 ANE=FLOAT(IBUF(4) ) *C. 602BR55204
030 WRITE(6,288) Anls,AXE

2831 200 FORMAT(" AX1= ",F6.3," axrt= ",F6.3)
ce32 WEITE(6,201)

00833 €1 FORMAT("IF YOU TRY wGwIN,IJFUT F=g"™)
¢e34 hERDCI,*) P

0035 IF(P.EG.R.8) GO TC £22

€236 C

2037 Z1=2.¢

00838 Z2=0.8

€es9 Z3=@.C

coue Z4=L.0

goal &1=2.0

g4z w2=¢.0

eeas G3=0.0

0044 Q4=G.0

0045 X1=g.B

CR46 AS=0.0

eout U=0.0

2048 I=0



8e49
2956
pB51
ees2
€053
0854

£ess

0e56
2e57
gess
pB59
peee
peel
prez
pR63
peoea
6065
€66
£067
gees
eee9
0706
z2o71
ger2
2073
274
£e75
2276
Ber?
€78
0o79
1397
ep81
gege
£083
pR84
pess
0e86
0087

1090

8o@

40

17

0X3=Z1+0L11%*x1+0L1E&xX2
ODX1=Z2+0LES1xAl+0LELxAL
ODAZ=Z3+0L31xKl1+0L32%xXE
ODA3=Z4+0L4) xA1+0L42%XE
GO TO &@¢@
CONTINUE
C4LL EhEC(!;Alcb,IBbF;E)
X1=FLOATCIEUF(3))x0.2082€37
X2=FLOATCIEUF(4))*0C. 000BRB5868
X1=X1-aX1
X2=X2~AX2
0X3=Z1+0L11%X1+0L12xx2
ODX1=Z2+0L21xXx1+0LEExAE
ODX2=Z3+0L31*A1+0L3Z%XE
ODX3=Z4+0LA4 1 *X1+0L42%xX2
U=-FKlxX1-FK2%xX2-FK3*0X3-FK4*0DX! FK5*0Lha FK6*0OLAS
IU=IFIX(EB4.8xU)
C&LL EXEC(32,1)
CALL DACNB(B,-1U)
C4LL EXEC(3@.08)
CONTINUE
F1=0DX3-0L11x0DX1-0L12%x0Dx2
F2=-B.05185%xX2-70.11%x0X3-C13.57+0L21)*0CA1-0L2E*0DAZ
1 -37.76%U
F3=-35.79%X2+34.42x0X3+(2.419-0L31)*0LX1~0L32%x0DxE

1 +6+734%U

FUu=0.28B59%xX2+24.85%0x3+(2.597-0L4]1)%0Dal}

1 -OL4Z2%0DAZ+7.2E9xL

Z1=Z1+F1%DT
Z2=Z2+F2*DT
Z3=Z3+F3=DT
Z4=24+F4=xDT

CALL SDISF(I)

I=1I+1

IFC60008-1) 4@,49,1000
I=1-6200

GO TO 1cpo

END



