B 223 F2H E fﬂ) 1, 2% IR Vol. 22, Ne. Z

1996 4£ 3 H ACTA AUTOMATICA SINICA March, 1996.

. kb N A ok
kT - e e - E— ki

e P kel sy
L T— T p— k.

llllllllllllllllllllll
IIIIIIIIIIIIIIIIIIIII

nnnnnnnnnnnnnnnnnnnnn

BEEARRERENBPNIEE
e 2 W b
iR

(AEXBAZELSLTER K& 610031)

i =

AT ARG EBEEET TR THA SISO XNRGENREEE, a0 T ZREE #r
REKE, BHTHEA SISO W & hy— RS A DERE B 5 — 1% REYH &
RIA BT AN ROFRESHRIE R,

x| KYEEE RS, RTET, BB,

1 518

AR RS e RPN —NERERE, X125 RTIRX A3 iff.iﬂé
XA RS T T PRS0 Eﬁ?ﬁlﬁﬁﬁﬂﬁﬁ‘fﬁ'lm 0L R, T?rf T
AN ITE TS, BE, YMEENBEILERAEE R, PlnRNiRE
AL ERY SISO wt& W, BRIMGLZ Wi ARRIE R, XI5 1R 7 RN EENA
=4 SISO WERHEH. BTN AZGZEUESHBRMS N RRIL, TTREERE IR,
H H A B B R AR AL E

A ET I T7 ik, BUSE A 1%:%1%’1%5151%;{5‘ SISO A4, TR~ SISO X35 KA
e, SEAJVEREAERNCET AN RS A ES R NERE H
AXNFE—TEBFSEENIR, 5 TEANES  Z—7H, BHENTET 2R E,
o] DL sa i s H A S A R B

A& BRI IRHEIINTE S 2T

v—‘

i)

2 EBRGR

(54 P,= ”1/‘{15 P, = “z/dz Al C = y/x, ﬁﬁ*%‘l%%ﬁa“éﬁ%i P,P, *ﬂﬁ?‘ﬁ“%ﬁcé{]%

A F 1993 ££ 11 B 22 B F




220 =| B & Z# MR 22 3%

PR, 1T deg(d,) = deg(d,) E@‘I‘%R,ﬁﬂﬁ,ﬁﬂ%ﬁﬁéﬁﬁ FM1F,wmiE

dix +ny=F,, (1)
dx + ny = F,, (2)
L ERARA o 5iREE F, M F,, FHEHBAE
(d,F; — d;F,)x + (nF; — n,F )y = 0, (3)
g
d,F, — d,F, = Be,,, (4)
n,F, — nF,= Ae,,, (5)
Hh 4,B 5K, WO)XBER/MGREAS »=4F1y = B, RAQ)RE
e, = din, — d,n,, (6)
INGIE=]
x==n2F1-—n!F2 yﬁlez"_szl (7)
€12 €12 .

LR, F, M P, NEBREMES 4,F,— d,F, M1 n,F, — nF, EFNHET e, Bl e,
NEeE—F S MBHWA dF,— d;F, f1 n,F, — n,F, NEAEHEBERNA LI A,
ﬁb?ﬁﬁﬁ—*%?&, & Ct M C™ pRIRRFEFHNAAE PR EEFH, & 2,
i=1, kA eI r, BC BE; zipi=k+1,--+,m, He , r; EC*BA, %
e W C~ FL,7 S F, M F,&HF (s — = e (s — zl)rk- MmXt e, By C* F A,
W& F oM F,, MR TEERE:
1) F,f1 F, AFEM B Hurwitz ﬁfﬁ—t
i1) X e, WER CY ER 2,

4 F()| 4 (s

' F.(s) | s=3 ds' n,(s) le=s;’ (8)
1 =0,1,--,r; — 1, & d,(2;) = 0;
d' F,(s) . d' dy(s) (9)
ds* F,(s) |s=s; d,(s) t"’:

‘=0:13"':fi'_1 ..-xl'j:

X 2N R fI4E 18 ] 7,
SIBL. Bz e, N EFR, Fi R F,HRGKORK, Uz b 4,F, — d,F,
M nmF,—nF, iy ri EAEFT A,
i, Bk ri=2 H d(z;) = 0 FHTAHIEH, LB TR, MBE,
()R, TRRUZATEZTABRB B RBEINITE s = 2z &RME,HEIE ()
A d);

F, d,
F. a2 (10)
Fi(dyd, — ddy) = di(F3F | — F,F1), (11)

S (11)E

,dy , F, ., ‘
Fl(dz_i'dl)mdl(Fg“‘_EfFl), (12)



2 3 H H: BWARRUOARENREERE: WA Gk 221

HUOARAR
diF, — d;F, + d,F; — d,F1 =0, (13)

Bl 2; 24 d,F, — d4,F, W_EFH. & zi A n M n AT R, N dn, = dn, K4

TEEHRA nF,—nF, N_EZQ, A 2iE n M n, W_BEAFLFL, NEERE £

mF,—nF, W_BEFER. A Gz MlnNBEALXEZER, EARCEALZSA, &

B s ZUAR m(s) = m()(s — 2i); n(s) = n,()(s — zj); Wz B e N"EZFE &, K

V. ding = dyn, H(10)XA 220 n,F, —nF, W_EFER, EEE,

EREL, XI5 JRRAFBET ¢, RERFRARIB.

(7)), ARIERHHFERARE, NE

deg(n,F, — ”1F2) = deg(din — szl)- (14)
= PR P, 34 E, M(14):XBEAKAL, Ak, % F, f1 F, LW T4R:
i Fz(-f)ﬁ - d’ _dzgf) (15)

ds* F,(s) ls=e ds* d,(s) ls=c
1 =0,1,--+,9 — 1,

KUISIE 1 fIEBR AT ALY Fo A F, BR(5)K, U 4,F, — 4.F, Wl s REH
RITERT ¢ TRVARBAF ;R 4,F, — d,F, WIBrRECEIEREHriRBEIR 9 R, Hik, RE 9
R ARIgeRIE(14): B AL,

THETHR deg(d)) ## deg(d,) HIER., AKR—ik, &k deg(d)) < deg(d,), FEX
BT,k 4, =df,n = nf, ,.-raEI:' fAERREN Hurwitz 2K, E1S deg(d,)=
deg(d), ¥4 P, = mn/d,, FIA LHEFRRTE, KEFRRE P, P, ik C, &
BEIEXMBEILT, [ 454 ey El’] C~ F i, MIfiA[ & F, R F, BT f, ToX B P, R
%ﬁﬁ‘zg]ﬁﬁ F, 2

dix + ny = Fy, (16)
& F, = F/[f B8 (1)X. Mifi deg(d,) #= deg(d,) X REIVAR IRERIE, 5 deg(d,) =
deg(d,) WAIEK P, T Pz A [ i A=t ﬁﬂ%ﬁ%m
MRIBLEHATEERTEBEREEEE RS RY, B
R 1. ﬁ‘:%@ﬁ%ﬁﬁﬁﬁ%%% C 1% P, F1 P, AR ENRERN & L
TEHERAEAERNFS:

1) am, 7E d, Ml d, T B IE AL AT R LE;

ii) dyd, e, U BIEMLE S LBE;

i) ¥4 P, M1 P, BT EN, d, M1 4, B SR I R
UERE,

vl & d Md, TAKIFALETL, WP, M P, gERANTRES HNE, & e, BYFE
AELFR(EEORLE Py M P, A TRRE)ZIE, 4, {1 d, (IF SN B Z RO B
ULBH, & 4, M d; 1E ey %ﬂtﬁ%gﬁzm@zﬁ/ﬁzm% &, W dd, EXEFT R
FHERESHRNAFS . BEHE 1, ZEIBKIL,

A P RasE, W dHd, TAKXMIERLETA, X4 1R 5.4.12 AfLIERERER 1
HI— A~ %5 B,




222 g ® ok R 22 &

RO n, Mon, WA LT LU 4, §1 4, Hﬂ/\,;%,ﬁ%, e, WEEEA z; L, B
di(2;)]d\(z;) = n,(z;)[n(2;)., HEM 1R, F

B 2. 7 n M n, BRI H’Jfllfﬁgggﬁ 'JUJ P, 1 P, BRI TREZ HINZ, # e 137
FERLFRZEAI(EFC L, H P R P, AT RE), » M n NFRNTEZTABEE,

UL,

NTHEER 1 PEGNEEBNER PP, "HAAHLLENRITHISRERITEM
B HI SRRV E T, TR A H R,

RBEBFERBEELSEYA, FINFAUESESE, M F, WEANART F, M
e BT AR 7, BIZE P H1 P, NEINRED, HP—ANAROHARRSTREREE.
JZ—“‘)EH‘%'}?E i, 75 Py AR RIER TIER KRR, P, 0N REFEEFIER, B
BE P, IR R, (15 S % TR BA R IFHEI A AE, 3 HL X4 R4 i U5 , AR
TR P, i, e RIEARERE,

¥ C™ XK XFRERE, < € 5 erush, WA LA R IHII7 1118 P, f1 P, 75
j - X RasE X IB N YA N iR e TR L

3 Hp

i_iﬂﬁﬁ—‘[%"i e = —4s + 4.4,
#£#% Hurwitz ZINAHE
Fyoo) L, F,(1.1)
F,(c0) F,(1.1) >
ARE F, =5+ 94, F,=s+ 1, STNAYIBEIE C =2,

g2 F X R

g1]1 Sack R, Murry J. Fraction representation, algebraic geometry and simultaneous stabilization
problem. IEEE Trans. Aut. Coner,, 1982, 27: 895—903
f2] Vidyasagar M, Viswanadham N. Algebraic design techniques for reliable stabilization, IEEE

Trans. Aut Contr., 1982, 27: 1085—1095
73} Ghosh G K, Byrnes C I. Simultaneous stabilization and simultaneous pole placement by non-

switching dynamic compensation. EEE Trans. Aut Congr., 1983, 28: 735—741

§41 Vidyasagar M. Control System Synthesis: A Factorization Approach. MIT Press, 1985,

5] Debowski A, Kurylowicz A. Simultaneous stabilization of linear SISO plants. Inz, J. Congr.,
1986, 44: 1257—1264

6] HE. RFERHAXRANENRBE. BFRAERENAH. 1990,7(1): 4046,




G

=
Litii)A
s

. B ARRINARENRENRE: WM GE 223

SIMULTANEOUS STABILIZATION OF SISO
PLANTS: A POLYNOMIAL APPROACH

X1A0 JiaN
(Dept. of Electrical Eng, Southwest Jiantong Univ. Chengdu 610031)

ABSTRACT

Using system transfer function representation, this paper studies the problem of
simultaneous stabilization of two SISO plants, and gives the relavent necessary and

sufficient conditions for the solvability of the problem. It is pointed out that the
closed-loop poles of one SISO plant can be arbitrary assigned, while the closed-loop
poles of the other plant depend on the pole-zero configuration of the two plants.

Key words: Linear time-invariant system, feedback stabilization, robust con-
trol.



