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Abstract In this paper,the problem of robust H. control for uncertain discrete

singular systems is considered. The parameter uncertainty is assumed to be time-

invariant entering both

the state and input matrices. The problem we address is to

design state feedback controllers such that the resulting closed-loop system is

regular,causal,stable as well as satistying a prescribed H.. norm bound constraint

for all admissible uncertainties. The conditions for the existence of desired state

feedback controllers are

proposed.

given and the algebraic expression of expected controllers is
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HERXNFEEANARESEL . ARRAEN AR BEAWLELEN HMABRER A

XHMAEEAF B THEEBABERR XRGEE H-RSRBEERENFE
F A R HACT R K.
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FAWMTILS :C, R R A RAEHE, L n B ERERE n Xn ZEFERKE ;AWM
5 A (MDA BV RARIE G M R AEME B B KFRIE(E; M RAERE M MK REE M X
REHEMOREBEXS>SYXZ2Y)ERRAX-Y BEEBECEEER), B X,Y 21 48X FR
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Ex(k +1) = (A+ AAx(k) + (B + AB)u(k) + Biw(k), (1a)
z(k) = Cx(k) 4+ Du(k), (1b)
Hfx(WHER uMDER , wRMER M ER FHERFEHREME, , ERHEBWARNE,
FitAmMBLEEEHE LM ;EERH rankE=d<x;A,B,B,,C,D 2 & ¥ K i 4%
% ,AA,AB RARZRGEHNNAZZ M, HFBRERFUTIEKX

(AA AB) = MF(N, N, (2)
H M,N,,N, HEHCHER; FER™RRMMPE R HEHERE, H F 2
F'F < 1, (3)

XETREHEBAEHRBE LRFXEFRNATEN AA,AB BE VTR,
LRI THER XRR

Ex(k 4+ 1) = Ax (k). (4)
BN BEHESEC, 8 det GE—A)FZ0. MARB & X R4 (4) R IF N #.
EN2M, EEE I UERZWIEN, H deg(det SE—A))=rankE, N #r (4) 2 H R .
EXIL EEESTXEREWEN, HXER s€o(E, D HA |s <1, MFF (BB E
4, X B o(E,A)={s|det GE—A)=0,s€C}.

WAFHEERT XESEDOENT WRE R
u(k) = Gx(k), (5)

BARXRRG N
Ex(k + 1) = Ax(k) + Biw(k), z(k) =Cx(k), (6a), (6b)
e A, =A+BG+MF(N,+N,G),C.=C+DG.
AXFMERUAMEBRS L ERZE(DONEE HEHWOEL: FRRERBEH &
GHFEEBHANRRG (6) T L
1 )% w(k) =08 , T HBEHNABESE AA,AB, (6a) IEN . AR B 5
DG <Y, X B G(z)=C.(zE—A.)"'B,,Y B4A EHIE T .
Bix1. D'(C,D]=[0,I].
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SIEL. B8 X EAGWEMN RREBRENRELAHR . FHEER PER™,H P=
P R UTHASERFE R
E'PE >0, ATPA — ETPE < 0. (7),(8)
mE, R, B)KXM P & .
EEL NAMEREB XARE (D . EFERERBG) RAHEXNHE PER,HH
E'PE >0, A/PA.— E'PE 4 CIC.+ ATPBU'BfPA. <0, (9),(10)
SAERTHAHES Y AA,ABE WAL, HP U=7I—B{PB, >0, MAF R G (6)H &
1), 1).
5l¥2. %5 P,QER"B—RNHAHEHE M EELE,MQ—MPMAUBNRTESRMHAELE
P —MQ 'M" ] .

. ARERE Q- MPMABMFBEAMR | o |7 AT E.

5lEE3. 3/ F F<I, % # M PER O[3 ,P ' — Y *B,BIA] ¥, HFEE A B X M QE
R™EH/ Q—M'LM>0, N
LA+ BG + MF(N, + NG)I'L[A + BG + MF(N, + NG ] <
(A+ BG)'(L™' — MQ 'M")™'(A + BG) + 6(N, + NG)'(N, + N,&), (11)
Hf L=P '—72B,BD) L. 6= |A.. Q).
8% H- RS RBREHENEER G IR EEER.
EIE2. AWM ERB) XEFKQ), & V' I—BPB, >0, HFE W o> 0% 7] 3 Xt
M QCR™ B Q—M LM>0,Z=B"HB+8NIN,+ (a+1)I>0, H
ATHA 4+ 8NIN, — (B"HA 4+ 6NIN)'Z Y (B'HA + 8NIN,) + CTC — ETPE < 0,

(12)
MO EE H EZHREETE WA, EREET .88 HORS R B &0 Bh
u(k) =— Z '(BPHA + 6Ny;N)x (%), (13)

Heg L=P'—Y'*BB) '\ H=(L"'—MQ 'M") .
UEBH. Bl Y I—BPB, >0 #M A5 #2n[ 1§ P ' —7Y B, BTA] ¥, ¥t — # 3 & 3
(P7' — Y *B,Bl)™' = P + PB,(»*I — BTPB,)"'BTP.
TRE,BAAD), EHILGIEIAERIE, YRERBMEHBERIQDN . AAESLE R
[ ), 1), HIEPFE BUEH.
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