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Abstract T his paper studies theoretically some basic aspects of simultaneous stabilization of a
finite set of plants. It is proved that four given plants are simultaneously stabilizable if and only
if there exist four stable polynomials simultaneously satisfying t wo polynomial equations. If the
obtained four polynomials satisfy only one of the polynomial equations, then there must exist
two controllers having a common denominator or numerator such that each controller can simul-
taneously stabilize two ofthe four given plants. Further, the solvability of the polynomial equa-
tions is discussed and a design procedure of simultaneous stabilization of three plants is provid-
ed.
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» IR 4 MR ZIA Hi, i= 1, 2,3, 4 002 TTFER(2), IALELE 2 ANHA A4
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Fi(msH1- nmiH3)na(s) = F2(meH4- msH2)ms (8)
A A Fad C BT, W AEZ T deil i
(nsH1- niH3)ns(s) = - Fade (9)
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» fP1E B, B= 1 8- 1 {3 T A, BEni (A)n2(A) =0 HEZE 5724 HAY Y A 2 ni(s) f
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- w(GYENW(C)y="m(G)E2C),  nr(C)n(G)EI(G)E2(C) =0 (24)
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A3 C SR,
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- na(s)da2(s) ) CTSEHEA By, t= 1,2, -, Teo MBIFI(2), FIHEHA BER L
E Fi hi(s)
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Wit 50(s) BAEMMEY © b, i= 1,2, 3 #EIERBFEZ W, » A Fi(s) B C

Mi= n' n2" (dsmi- dim)’ (dene- dam) M2= n" 3" n’ (dsni- dins)”
NBIEL 3, 7775 255 M (s) Fil Ma(s) AR TH 8 € LA, Ao, i= 1,2, -, Ti, i= 3,4},
Mi(s)Mi(s) > 0 LUEIIA $€ {Ano, Burco,i= 1,2, Ti, i= 1,6}, Ma(s)Ms(s)> 0.4

51(s) = I\}ElMl\gl; 5:s) = 1\$}zl\4z\g2; 53(s) = (BEBn2" (ns")’nd” Ml)\ga

Horr:gi(s),i= 1,2,3 241 5:,i= 1,2, 3 BHEHGIERHZ R . & X

5(s) = 50(s)(1- ki5i(s) - ke52(s) - ks53(s))™ = 50(s)54(s)
Ho: k> 0,i= 1,2, 3EALH/NL: 1 0< 54(2)F#1; ° 54(s) 52 1 MRUE M MU
B R K. ASCHRL 5] AT 504X 75 U 24 n 7890 KA, BTAT Fa 10 CF SEARM R 1- 50(s) IZ 4.
BRI RS TR IR 7 P B3 XA B GUIE BATELE 1 ANIE AUSEIX TR 1 AN IERE RS 24 s 7F
B TEEE B n KT (< (s) 07 1o BARUIX 7 FE LY s= Ao B Buy Bl Fu
(s) M) C" SEE A © 5= Ao B Bro B Fa(s) 1 € SEER;» 5= A, 1A Fa(s)C HE
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C 9 hs=s Bl ki5i(s) +ka52(s)+ ks53(s)= 0 (54(si )=1) C LE&; ¢ L
TR SRAGF X AL A BT 1ESE 5l b o FHES AT SCHR 5] 7T 58 BRAS a2 BRIRTIER .

3 N

AT RE R E B 2 SR ALBE 3 AR B . 2508 3 MR pi(s), 1= 1,2, 3
B AT AL C 2% o HEAFRA X, A8 i LA 1 ANl BIE pa(s) 75 pi(s), i
= 1,2, 3,4 Wi g B 2 BT 4o LI, 2 A3 e(s) F e(s) RER VTS a(s) [F]
B HIBE 52 pi(s) Fps(s), cx(s) BEpa(s). it pi(s)= ni(s)/di(s), i= 1,2,3, ci(s)= n(s)/
de(s), e(s)=n(s)/de(s), WHFT, nne'+ dide= H1, nane’+ dode= H2, none'+ dsde= H3.o B
K LE[0, 1] H% &

ci(s) = [Kni+ (1- K)ncl]\dc Al cpu(s)= [Lni+ (1- L)ncz]\dc

SR, BT cw(s) FINHATE pi(s) Fpa(s), MR EAFAE K K K {5 HE Ke [0,
K1, cwlfdHHE pa(s) Fl pa(s) « FBUHh, BT co(s) #E po, —EAAAE L I AME L flifS
HELe[0, L], clfbfE pa(s). R 1- L' <K (1- K <L), MAXAET K] 1-
L', K] (LE[1- K,L]), ci(s) (cals))BEF M E pi(s), pa(s) Fl ps(s).

PR NI 3 AN XTSRRI e

_ 2s- 9 s+ 2 _ 28+ 6
pl(S)— s- 8.8 pz(s) - s- 6 p3(s) s- 8

AR, 4 BN R ARE T 1 ALz fl ae ok B o Fc e B 2, AR SmT ik h- (s
+ 2)/(s+ 10. 6) o FIHFIGUERT A Er, B2 EsE AR XPEH Fi= (s+ 3) (2s+ 1), F2= (s
- D(s- 9), Fs=- (25 9(2st 1), Fa=- (s 7)(s- 9 o WRE MK FH T 1558
2 1= ne/defl @= no/dee I de(s)= 5. 8125°+ 42. 4285+ 101. 710s+ 80. 205;
ne(s)= - 27.2525- 158.8765- 264.571s- 99.636; ne(s)= - 2.906s- 25.160s~ 67. 8235
- 58.255, WHAF K= min{K, K }= min{0. 135, 1}= 0. 135, L' = 0. 88 4k, 1- K =
0. 865< L = 0.88. Bl k= 0.13 (L= 0.87), w3 1 AMFEIWaTeys e

o9 = - 6.071s’ + 42. 5435 + 93.400s + 63. 634
5.8128° + 42.4285 + 1.01710s + 80.206
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