2 B3 EHERSE HEA Vol. 3, No.3
’g go#9A  CONTROL THEORY AND APPLICATIONS Sept., 1986

F— y ok gk

ZEWMREREEKE 2T X

% oW H
(T RABIRD

W =
XUATETE (1D, (2 fFR TR IS A MR K R, A3V 7 &
Janysos BB MHIE, AANITSRITATRE R AR &, BRI T W) H 2 15
B RSP EHELN 0 & HERENTREN, PATSERERRKIK 1, Halimif &
fEAre =0T v

— HewHAAHREE

B B ZEC IS T A HLA B R FREL WG BRI & b
B

(13 L ] x

X +ax +2(:[Sinx+2 Sin?co ‘Z ] —kgx=kyy+ (f1—-f)=0,

- " (1)
y +ay +ZC[Siny+25in%coS—2—] —k) y—ki x+(fy=fs)=0

$ a, cHIEFE, koo k)L kuy ki RABEBRABTER, fL-f. 5 f.-fs RFAR
REOVZRHR 2 0,
¥ (1) BR—His HRAKRIER, HRBHRAMEME (0, 0, 0, 0) &REK
WAl (%55 0, Yoy 0), X Haf+yi+0, KETFHBGEL LLNE
% Jf=u, 1} = kg% kg +F (o9,

Yy =1, v=—a1/+k3x—k4y+F2(x,y). C2)
Sy, gy, BN EH o]y oo AR, koL b, RIEEEK.

x0+y0
P (@i gy Xy lflo)-==— sin¥,(cosx — 1) + cosx, (sin¥ — ) + sin ———

x+ %, + X+ +
(cos Zy —1)+cos—°2A(sin AL i’ y

=1

F T 19844E10 5 21 F k2], 19852511 H 24 F W B8 2 A,




108 EHEtSENEAR 3%

. %o~ Yo ( Xy ) X0~ Yy
+sin cos -1 ) +cos
i 2 2 2

(sin S )] 5
2 2
Fo(X,4s%0,4,) = F (y%,4,5%,),
(2) LM 5 AR A IR T R
(P1): ;C:lh 1: = —k,x— aus (P2): 1./=V9 v = -k,y—av,

%Baélﬁ gl(x,u,y,v)=(0,k2y+F1(X,y))T, gz(x,u9y,1/)=(Oyksx""Fz(x’y))T.
EE 1

H < ak,Ca*+ (1 +k1)2]—% 5 3 (128
(Hy 4 |k ) (H , + kg |)<{ak, Ca® ";(1+k1)23_ 3
—~H,Ye{ak,Ca*+(1+k,)2) 2 —H,}, (4)

T 2t P Bk R 45 ( 2) I TG 2 R R IR I AR 0, HOWHEFRRE X D
Ca +k, (1+k)Ix% +20xu+ (L +k,)u+(a®+k, (L+k,)Iy® +2ayv
+(1+k 2 <<M?,
) FHE¥ k., b, BAH, WMABE (3)M4), BEDREERE F AN
B,
) EBEE S8k, b, IORETERE, MR (3) HAE D AEE HERAW
ERH M i H 38R E R (4), T

clcosx,]

AZ
3 1

s [CAllsinonL,J Ar+ AR JM + [

+1, (AP +AY) ]M”,

HZ=L,MJ'E_+ Az +L, M*(A2 + AD),

Bl = [CAz|siny0|+L1J A? + A;-JM + [%]cosyelfi%

+L, (A +42) }Mz,

- |
Cflia Kol \-M} g 1+,
oS . - \/ iCa* + (1+k)%
{ MOF W{ Xot Yo |, Xy — Yo ) BB 1+k4_
L. 28 (% 74 |8 ¢ o s J.’f4ta2+(1+k4)21 '

S K@), (9,) 4 IE%E Jlanyuos @JﬁﬁVl(x,lt):[az+k1(1+k,)]x2+



5 48 2 & Wil R LORZ YN 109

qu+(1+k Duty V,(y,v) =Ca* +k (1+k,)Jy* +2ayw + (L +k,)v%,
U s y1yYs¥) =V (X,0) +V o (g, 0) By (2) HITEE V MK
P Wk (P AUV () < (Y 4k aP DX Uty
DV, p,,(Xyu) = —2ak (x> +u*)
ko(y® 02 ) SV, (g ) (RS kg 4 a? + 1) (5 +%)y S

DV, pay(ysv) = —2ak,(y* +v*)
SIS TF RO (POEBEF W B,
ii) f Lagrange BFHMAEUSM* N

lx|<4, M, |g|<4,M, IxinSJ A+ AIM,

2 I l 3

Bl Jeosr- = lsive-alS T 8l

|Fy () |[<H,|x| + H,lyl, |Fo (%, |<H,|x|+ H,lyl.
jivd a1 =2H v/ a2+ (1+k)?% s a1, =2(H, + 1k, D/ e + (1 +k)* >0,
ay1=2(H, + k1) a, + (L+k,)* >0, @33 =2H3v > + (L+k)? »
B VYV ()T g (B, 0) </ %% +2? Lay v/ xE+ul + @V g +0v* I,
UV (@) oga (X0, 1)</ g% 402 (ayi0/ %% +u2 + G323/ y> +v% )

V(x,u,y,v) €D,
i) HF o= —-2ak, 0,=—2ak,,
D=[“‘(01+an) —day, )
—4z =(0, +a,,)
20ak, —H\/a? +(1+k,)%) —2(H, + 1k, D/ e+ (1+k,)*
. [—2(H2+ ko) Va2 + (1+k)? 20ak, —Hy v/ a® +(1+k,)%)

H(3), (4)HDHMMFETFREATE, N4 MIEREHRA R K (2 W F
875 75 D IR,

=, 0 & ok R gE Y AR e

B2, O35 —i L » & AR Ry TTRRA N

X = Uy .UA= T Qi d )= zBlzlxl EFkl(x29 vy xn) = E (%)
[=2
(k:27"‘97l), 6)
A ol by oA A BIER, By RAKER/NGE R, THERE T



110 EHELS N A

3% \
Fy(x,) = ~bcosx,,(cosx, — 1) —bSinxko(sinxk—xk)+COSx,‘0(Sinxk~xk)
—csinxy, (cosx, — 1),
Fk,(xz,-u,x,.)=b{con;0(cosx,—1)+Sinx;0(sinx1—x1)
—¢oS(¥1; ~— X, ) cos(x; —x,) 5 i g Ay — %) 0sin(x - x,)
—(x;—xk)]}+c{cosx,0(sinx1—x,)—sinx,[,(cosx,—-1)
= COS(X 1o = Xk o IUSin(er i) = (2~ 2,)) +sin(x, = %o §
Ccos(x;—x,) — 13} k=2, ,n5 1=2,,n).
18 C6) PR BB L35 I Btk 5 R A (- DAL F RGN

(Pu) x../l=uk; u./z=—auk“(z4k+-Bkk)xk (k=2,,m),
n n :
- T
g gk(xz,uz,-",xn,un)= (O,— E-B/;lxl_ EFkl(xzy"'pxn) "Fk(xk)) d
=2 =2
Ik

EE 2 ER= Crerdiniaywinet,

Toa Tag'e Ty

Tag T3z Tgp |>9 k=2, ,m), (7)
Tha  Vag oo ¥sy
i %
ot + Bu) = 3 Lo+ Ho+ O BT+ By D% (=by,
rkl= Z=2
~2(1Buil + Hy)y @4 (4, + By 1) (=by,
/

1 \ !
H, (M) = Pa [ (blcosxiy| +c|sinx; | E, + (blcos(xyy = x4,)] +clsin(xy,

e e — 1
—x,,o)l)\/ E2 + E? ]M +EE(b|sinx,0|+c|cosx:(,|)1*712

+(blSiIl(x[0 _xko)l +C|COS(X’[0 —xko)l)<Elz +:E£)3M2’

i 3
<LAJ(M)=?Eb|CoS(x;0—xH)I+clsin(x,0—xk0)|jh/ Ei+ E2 M (8)
+-61—Eb|5in(XI0_xkg)'+C|005(x10_xko)lj(Elz + E:f yMe,

C.(M) = —;—Eblcosxkol +c|sinxk0l]EkM+F1[blsinx,,nl +clsing, |JER M2,

\ B, =+/"(4,+B,, + 1)/ (4, + B (A, + By + ¥ + 423

Mon & MAIERIE KRS (6) WO PSRBT AR B, HL WA R L 1K 1k D/ 4




o ZH A ARE LRI 2T K 111

n
2 {Eaz + (Afz +Bkh)(Ak +Bkh + 1)] XZ‘ +2axhuk ot (Ak +Bklz +1 ) u[f}SMz,
=2
i M R (7)) BAED FEEHBHANERL, SBREEKEH(DFHE.
MiE BT R 59D WV R '

Vi1 (Fasty) = (@% + (A + By ) (4y + By + DI + 2a%,u, + (4, + By + 1) uf, A

#

n
V(Xgoliysoer sXnyth) = 2 Vit Fsu)ERER S (6) FIERE V %X
k=2

i) (Aot By )(X; +up)

Vo (s 8) <C (A + Bip) 2 + (A + Biy) + @+ 13(x2 +43)

dVi_, = —-2a(A, + B, (x} +ul ) (k=2y014m),
dt ((pk)l

MBI TREHAE®ER B .
ii) By Lagrange fFIHERAED : VMR

|| <E.M, lxx—xkls"’/ El s E2 M (ky1=2,+,m).

i |Fei(%y,% s %) |<<Hpyy|%i| + Lyl %1, |Fy(x) | <Cilxil

n
— [2 Ly +C, +Iikk]¢'52'+ (4, + B, + 1> (1=k),

C9)
1=2
2(|B,L,[|+Hk1)\/ az-l-(Ak +Bkk+1)2 (l?ﬁk).
———————— n
n VVie_ 1 (X5u) 'gk(xuuz""axn,un)g—J Xy tup e 2 akl\/ %} +uf
=2

V(xz’uZ"",xnsun)ED’ (k=2,-~-,n).

i) N C8) 41 Hy >0, Ly >0, >0, M (9) Al au=0 (+k) i, X HA
%= —2a(d, + Bu)y W

n
==

I— (on+ay) = 2 {a(d, +By) —[ 2 Lyi +H,i,2+c,,]\/472 + (4, + B, +1)%}

1=12
1 (l=k),
_ak|='—2(|Bk{l+Hkl)‘\/az+(Ak+Bkk+l)2 (l#k).

ra=

N7y miessmme R= 00 WFEEFRHATE, M (5) 4 26 RMIEREXRRS



112

EHBELSNA

(6 1P 572 D/ 2l LR 1Y

THEGAARE, XKD ASUE N — T S s RGN AR B 3

= RIS EH A RNA T

FREAR 51, 8B 3R T 300 AL,
FEV A B 1 22 WU R, BB R

@=4,23, ¢c=78, k, =k =10,24, f,~f,= =34, fo—F, =0,

FRAF B SR P 2 (0,11, 0, 5X 107, 0),
(3) Hl: 0.037254 M +4,007 x 107 *M*<C4,216, BX 0<M<66 iz, TiH %3

ST

(ko] +0,00973M +1.337 107 *M2) (ks | +0,00973M + 1,337 x 107 *M?)

<(4.216~0,037254M — 4,007 X 10" *M2) (4,216 — 0, 00974341
~ 4,007 X 1074M?2), (10)

WL R P K38 o «

HIMBH =k =0.16,H1 k, =k, = 0,158 I, IM =58, X HHEAP: (-0.11,

96789x”> +8,46xu +311,6u%+97376,7y> +8.46yv +312,5v2<<M?,

0, =5x107°, OWEX IR T, Mot L i sh Bk i,

H—7510, MR BB Kk, k, BT BUERYEE, W b AP e

ME35,66), K MIMERAN (100 R, EREH L, k, WFAER,

Brigt

£13

£z

€33

(432

FESERA IR T, BEXREBILRAEIE S, Rk,
2 £ x ®

Liu Yongqing and Song Zhongkun, On the Decomposition
problem of Large—scale System in the Theory of Stability.
Recent Developments in Control Theory and its Applications.
Proceedings of the Bilateral Meeting on Control Systems,
(1981), 460-—477,

XK. RPE, 26 BMAKREREERSHRSRINE, Hks
iz, 10, 2, (1984 ), 121—128,

IAEE, XA BMAKNIREE RIERERS M, BOoRER, 1, 2
(1961) ,

Michel, A. N., R. K. Miller, Qualitative Analysis of Large-scale

Dynamical Systems. Academic Press New York, San Francisco,




ZEBMALTR TR T K 113

F—
' London, (1977).

(5 Chen Chaotian, Inquiry into the Extension of the Stable

Parametric Range, lnternational Conference of Differen-

tial Equations: Fuzhou University, (1985 ) .

THE EXTENSION QF STABILITY DOMAIN OF
LARGE -SCALE SYSTEM OF MULTI-ELECTRIC
MOTORS

Chen Chaotian

(Bureau of Electric power Industry of Guang

dong province, Guangzhou)

Abstract

Prof. Liu Yongqing (ref. (1),02)) has investigated the stability
of multi—electric motors system proposed by prof. Shu Songgui
(ref.(3)). By using scalar Lyapunov function decomposition method,
the author in this paper has studied the stability of n . electric
motors with balancing machine in the electric driving automatic
control system in the viewpoint of finding as long as possible the
stability field and extend the parametric stability field. At the

same time, its asymptrotical stability field has been estimated.





