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Consider a linear dynamical control system with discrete time which describing di�erence
equations in the form:

xt+1 = (A+∆At)xt + (B +∆Bt)ut, yt = Cxt +Dut, (1)

where xt ∈ Rn, ut ∈ Rm and yt ∈ Rl are state, control, and observable object output vectors
respectively, t = 0, 1, 2, ...., A, B, C and D are constant matrices of corresponding sizes n× n,
n×m and l × n, l ×m, and

∆At = FA∆AtHA, ∆Bt = FB∆BtHB,

where FA, FB,HA,HB � are constant matrices of corresponding sizes and matrices uncertainties
∆At and ∆Bt satisfy the constraints ∥∆At∥ ≤ 1, ∥∆Bt∥ ≤ 1 or ∥∆At∥F ≤ 1, ∥∆Bt∥F ≤ 1,
t = 0, 1, 2, .... ∥·∥ is Euclidean vector norm and spectral matrix norm, ∥·∥F is matrix Frobenius
norm.

We control the system (1) with output feedback:

ut = Kyt, K = K0 + K̃, K̃ ∈ E = {K : KTPK ≤ Q}, (2)

where P = P T > 0 and Q = QT > 0 are symmetric positive de�nite matrices.
Consider a control system (1), (2) with quadratic quality functional

Ju(x0) =
∞∑
t=0

φt, φt =
[
xT
t uT

t

]
Φ

[
xt

ut

]
, Φ=

[
S N
NT R

]
>0,

where x0 is initial vector, S = ST > 0, R = RT > 0 and N given constant matrices.
We introduce on the set of matrices K = {K : det(Im −KD) ̸= 0} a nonlinear operator

D : Rm×l → Rm×l, D(K) = (Im −KD)−1K ≡ K(Il −DK)−1.

Òåîðåìà. Suppose that for a positive de�nite matrix X = XT > 0 and for some εi > 0
(i = 1, 2, 3) the following matrix inequalities hold:R−GTPG+ε−1

1 HT
BHB DT BT

D −Q−1 0,
B 0 −X−1 + ε1FBF

T
B

 < 0,


−X + Ω NT

∗ CT
0 MT

∗
N∗ R−GTPG+ ε−1

3 HT
BHB DT BT

C0 D −Q−1 0
M∗ B 0 −X−1 +Θ

 < 0,

where Ω = LT
0ΦL0+ε−1

2 HT
AHA+ε−1

3 CT
∗ C∗, Θ = ε2FAF

T
A +ε3FBF

T
B , M∗ = A+BD(K0)C, N∗ =

NT +RD(K0)C + ε−1
3 HT

BC∗, C∗ = HBD(K0)C, L
T
0 =

[
In CTDT (K0)

]
, C0 = C +DD(K0)C,

G = Im −K0D. Then any control (2) ensures asymptotic stability of the zero state for system
(1), the general Lyapunov function v(xt) = xT

t Xxt, and a bound on the functional Ju(x0) ≤ ω.
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