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Abstract This paper deals with the guaranteed cost control problem for discrete-time
linear systems with norm-bounded uncertainties and delayed state,together with a giv-
en quadratic performance index. A sufficient condition is presented for the existence of
memoryless state feedback guaranteed cost control laws and a parametrized represen-
tation of the guaranteed cost control laws is given in terms of the feasible solutions to

a certain linear matrix inequality.
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x(k+1) = Ax(k) + Ax(k — d),
x(0) =v,, xX(— 1) =wv,,,x(—d) =v,, (1)
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J = Zx’ (B)Qx (k) (3)
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x' (BYA'PAx (k) + x' (b — d)A' ,PAx (k) + x' (B)A'PA,x(k — d) +
x' (kb — d)A ;PAx(k —d) — x' (B)Px(k) + x' (R)Sx(k) — x' (b — d)Sx(k — d) =
Il — @ A'PA, Tx(k) ]

x' (k) x'k—d)]| . .
[ * ):IL.-A"L.{PA AIdPAd_‘S——x(k_d)—

R PE &1 (1), ] 15
AV (k) <— x" (R)Qx (k) <— A, (Q) | x(R)]°. (6)
H Lyapunov R @B L M. AE(HEWEREN. #HM, B 6)R
' (B)Qx(k) <<— AV (k) = x'"(B)Px(k) — x'(k + DDPx(k+ 1) +
x' (B —d)Sx(k —d) — x' (B)Sx(k).

£ EXPAXT & NOB|co3K T, B I & S8 Y #2 E o, AT 18
Zx’(k)Qx(k) v ,Pv, + Zv IE Y.

5| 3. 77 "‘Xﬂﬁ:%ﬁrﬁ P SHEBRBEEAFAMWBIIYEHNIEFENKREESER X,
T MEE e>0,BLT HERERSZERL B
— X + DD’ AX A, X 0
XA — X+T+XQX 0 XE',
XA, ) T XE, < 0. (7)
i 0 E.X E,X — el
uEBY. (4) 3 8] § X
[A A P[A A+ _P+OS+Q ___OS_< 0.
| FE Ry Schur #MESR, A EEEXHRERE P,S, B8 EAX B2 Y HLY
— P~ A A,
A —P+S+Q 0 |<o. (8)
. Ay 0 — S_
E@RAPFRAEE AA MRER,THEREMHFRRR
— P! A As 71 D D’
A —P+54+Q 0 |+ |0|4Al0 E, E,J+ [0 E, E/J4]|0]| <o.
. A’ 0 — S_ 0 _ 0 _
(9)

5 1 RIERER Schur #MERE, XX FHHE &A<T BHERKE A B 4 BN S5 % —

— P!+ eDD' A A, 0
A’ — P+ S +Q 0 E',
A 0 s < 0. (10)
d T d
0 E, E, — el

1 b AW o Bl 7 e Fn of TR 5 BE



3 A % AW E BRI RS AR REREH 395

1 0 0 0
0 P' 0 O
0 0 P71 0
0 0 0o I
Hic X=P ', T=XSX,q[ 1BHEEAFXA0)FH T (7). iE B
EE1L MRFENMKREECHRE X, T MER 0, BB BEASFK (7))L, WX Fr
ERFHNAHESE . REQOEHEREN, HEERFQOHEWRE

J<J, =0 X 'o,+ D0 X' TX 'v.. (11)
iEBH. B 5325 B3, Rl Al 15 ik 4 € 3.

3 R BRI AR
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