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Abstract: The parameter-dependent state feedback control problem for stochastic delay-varying systems with polytopic-

type uncertainties is discussed. Based on parameter-dependent Lyapunov-Krasovskii functional and free-weighting matrix

method, some delay-dependent and parameter-dependent stabilization conditions are presented in terms of linear matrix

inequalities. Since the number of free-weighting matrices is reduced when introducing free-weighting matrices, the given

parameter-dependent controller is easier to be implemented. Finally, the simulation example shows that the result is effi-

cient.
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(LMI) ,

, .

.

2 (Problem description )
:

dx(t)=(Aλx(t) + A1λx(t − d(t)) + Bλu(t))dt +

(Cλx(t) + C1λx(t − d(t)))dw(t), (1)

x(t) = φ(t), t ∈ [−τ, 0], (2)

: x(t) ∈ R
n ; u(t) ∈ R

m

; Aλ, A1λ, Cλ, C1λ ∈ R
n×n, Bλ ∈ R

n×m

,

[Aλ A1λ Bλ Cλ C1λ]=
s∑

i=1

λi[Ai A1i Bi Ci C1i];

λ = (λ1, λ2, · · · , λs)T
s∑

i=1

λi =

1, λi � 0(i = 1, 2, · · · , s); w(t)
(Ω, F, {Ft}t�0, P ) ; φ(t)

L2
F0

([−τ, 0]; Rn) ; d(t) ,

0 � d(t) � τ, ḋ(t) � μ; τ, μ .

[13] (1)(2) ,

x(t, φ). , x(t, 0) ≡ 0 .

M > (<,�, �)
. *

. T .

E {·} .

1 α > 0, β > 0 t � t0

E‖x(t, φ)‖2 � αe−β(t−t0) sup
−τ�s�0

E‖φ(s)‖2,

(1)(2) .

u(t) = K(λ)x(t), (3)

K(λ) λ , ,

(1)(2) .

1[14] ∀a, b ∈ R
n, Q > 0,

±2aTb � aTQa + bTQ−1b.

2[15] Ω1, Ω2, Ω3, : Ω1 =
ΩT

1 , 0 < Ω2 = ΩT
2 ,

Ω1 + ΩT
3 Ω−1

2 Ω3 < 0

:[
Ω1 ΩT

3

Ω3 − Ω2

]
< 0.

3 (Main results)
(3) , (1)∼(3)

:

dx(t)=((Aλ+BλK(λ))x(t)+A1λx(t−d(t))(dt+

(Cλx(t)+C1λx(t−d(t)))dw(t), (4)

x(t) = φ(t), t ∈ [−τ, 0]. (5)

, :

y(t) = (Aλ + BλK(λ))x(t) + A1λx(t − d(t),

g(t) = Cλx(t) + C1λx(t − d(t)).

(4)

dx(t) = y(t)dt + g(t)dw(t). (6)

(4)(5)

, u(t) = 0 (1)(2)

.

1 τ, μ,

Pi, Qi, Ri, Si, Ui, Xi > 0, Mi, Ni Φij

(7)∼(9), (1)(2)

.

Σij + Σji − Φij − ΦT
ij < 0, 1 � i � j � s. (7)

Π =

⎡
⎢⎢⎢⎢⎣

Φ11 Φ12 · · · Φ1s

∗ Φ22 · · · Φ2s

∗ ∗ . . .
...

∗ ∗ · · · Φss

⎤
⎥⎥⎥⎥⎦ < 0. (8)

[
Xi Mi

MT
i Si

]
>0,

[
Xi Ni

NT
i Si

]
>0, i=1, 2, · · · s. (9)

:

Σij =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

Σ11ij Σ12ij Σ13ij Σ14ij Σ15ij 0 0
∗ Σ22ij Σ23ij Σ24ij Σ25ij Ni 0
∗ ∗ Σ33ij Σ34ij Σ35ij 0 Mi

∗ ∗ ∗ Σ44ij Σ45ij 0 0
∗ ∗ ∗ ∗ Σ55ij 0 0
∗ ∗ ∗ ∗ ∗ −Ui 0
∗ ∗ ∗ ∗ ∗ ∗ −Ui

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

Σ11ij = Qi + Ri + TjAi + AT
i TT

j ,

Σ12ij = NT
i + TjA1i, Σ13ij = 0,

Σ14ij = Pi − Tj + AT
i TT

j , Σ15ij = CT
i TT

j ,

Σ22ij = −(1 − μ)Qi − NT
i − Ni + τXi,

Σ23ij = MT
i , Σ24ij = AT

1iT
T
j , Σ25ij = CT

1iT
T
j ,

Σ33ij = −Ri − Mi − MT
i + τXi,

Σ34ij = Σ35ij = 0, Σ44ij = τSi − Tj − TT
j ,
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Σ45ij = 0, Σ55ij = τUi + Pi − Tj − TT
j .

(1) u(t) = 0, :

ỹ(t) = Aλx(t) + A1λx(t − d(t)),

g(t) = Cλx(t) + C1λx(t − d(t)).

(1)

dx(t) = ỹ(t)dt + g(t)dw(t). (10)

Lyapunov-Krasovskii

V (t, λ) =
5∑

i=1

Vi(t, λ),

:

V1(t, λ) = xT(t)Pλx(t),

V2(t, λ) =
� t

t−d(t)
xT(s)Qλx(s)ds,

V3(t, λ) =
� t

t−τ
xT(s)Rλx(s)ds,

V4(t, λ) =
� 0

−τ

� t

t+θ
ỹT(s)Sλỹ(s)dsdθ,

V5(t, λ) =
� 0

−τ

� t

t+θ
gT(s)Uλg(s)dsdθ.

Pλ, Qλ, Rλ, Sλ, Uλ ,

[Pλ Qλ Rλ Sλ Uλ]=
s∑

i=1

λi[Pi Qi Ri Si Ui].

Itô , (10) :

LV1 = 2xT(t)Pλỹ(t) + gT(t)Pλg(t), (11)

LV2 � xT(t)Qλx(t) − (1 − μ)xT(t − d(t)) ·
Qλx(t − d(t)), (12)

LV3 = xT(t)Rλx(t) − xT(t − τ)Rλx(t − τ), (13)

LV4 = τ ỹT(t)Sλỹ(t) −
� t

t−d(t)
ỹT(s)Sλỹ(s)ds −

� t−d(t)

t−τ
ỹT(s)Sλỹ(s)ds, (14)

LV5 = τgT(t)Uλg(t) −
� t

t−d(t)
gT(s)Uλg(s)ds −

� t−d(t)

t−τ
gT(s)Uλg(s)ds. (15)

Nλ=
s∑

i=1

λiNi, Mλ =
s∑

i=1

λiMi, Tλ =
s∑

i=1

λiTi

:

2xT(t − d(t))Nλ(x(t) − x(t − d(t)) −� t

t−d(t)
ỹ(s)ds −

� t

t−d(t)
g(s)dw(s)) = 0, (16)

2xT(t − τ)Mλ(x(t − d(t)) − x(t − τ) −� t−d(t)

t−τ
ỹ(s)ds −

� t−d(t)

t−τ
g(s)dw(s)) = 0, (17)

2xT(t)Tλ(Aλx(t)+A1λx(t−d(t))−ỹ(t))=0, (18)

2ỹT(t)Tλ(Aλx(t)+A1λx(t−d(t))−ỹ(t))=0, (19)

2gT(t)Tλ(Cλx(t)+C1λx(t−d(t))−g(t))=0. (20)

1 :

−2xT(t − d(t))Nλ

� t

t−d(t)
g(s)dw(s) �

xT(t − d(t))NλU−1
λ NT

λ x(t − d(t)) +� t

t−d(t)
gT(s)dw(s)Uλ

� t

t−d(t)
g(s)dw(s), (21)

−2xT(t − τ)Mλ

� t−d(t)

t−τ
g(s)dw(s) �

xT(t − τ)MλU−1
λ MT

λ x(t − τ) +� t−d(t)

t−τ
gT(s)dw(s)Uλ

� t−d(t)

t−τ
g(s)dw(s). (22)

Xλ =
s∑

i=1

λiXi � 0, :

τxT(t − τ)Xλx(t − τ) −� t

t−d(t)
xT(t − τ)Xλx(t − τ)ds −

� t−d(t)

t−τ
xT(t − τ)Xλx(t − τ)ds = 0, (23)

τxT(t − d(t))Xλx(t − d(t)) −� t

t−d(t)
xT(t − d(t))Xλx(t − d(t))ds −

� t−d(t)

t−τ
xT(t − d(t))Xλx(t − d(t))ds = 0, (24)

E[
� t

t−d(t)
gT(s)dw(s)Uλ

� t

t−d(t)
g(s)dw(s)] =

E[
� t

t−d(t)
gT(s)Uλg(s)ds], (25)

E[
� t−d(t)

t−τ
gT(s)dw(s)Uλ

� t−d(t)

t−τ
g(s)dw(s)] =

E[
� t−d(t)

t−τ
gT(s)Uλg(s)ds]. (26)

(11)∼ (26),

E(LV ) � E
{
ξT(t)Λ1λξ(t)

} −� t

t−d(t)
E

{
ηT(t, s)Λ2λη(t, s)

}
ds −

� t−d(t)

t−τ
E

{
ηT(t, s)Λ3λη(t, s)

}
ds, (27)

:

ξT(t)=[xT(t) xT(t−d(t)) xT(t − τ) ỹT(t) gT(t)],

ηT(t, s) = [xT(t − d(t)) xT(t − τ) ỹT(s)],

Λ1λ =

⎡
⎢⎢⎢⎢⎢⎢⎣

Ψ11 Ψ12 Ψ13 Ψ14 Ψ15

∗ Ψ22 Ψ23 Ψ24 Ψ25

∗ ∗ Ψ33 Ψ34 Ψ35

∗ ∗ ∗ Ψ44 Ψ45

∗ ∗ ∗ ∗ Ψ55

⎤
⎥⎥⎥⎥⎥⎥⎦

,
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Λ2λ =

⎡
⎢⎣ Xλ 0 Nλ

0 Xλ 0
NT

λ 0 Sλ

⎤
⎥⎦ , Λ3λ =

⎡
⎢⎣Xλ 0 0

0 Xλ Mλ

0 MT
λ

Sλ

⎤
⎥⎦ .

:

Ψ11 = Qλ + Rλ + TλAλ + AT
λTT

λ ,

Ψ12 = NT
λ + TλA1λ, Ψ13 = 0,

Ψ14 = Pλ − Tλ + AT
λTT

λ , Ψ15 = CT
λ TT

λ ,

Ψ22 = −(1 − μ)Qλ − NT
λ − Nλ + τXλ +

NλU−1
λ NT

λ ,

Ψ23 = MT
λ , Ψ24 = AT

1λTT
λ , Ψ25 = CT

1λTT
λ ,

Ψ33 = −Rλ−Mλ−MT
λ +τXλ+MλU−1

λ MT
λ ,

Ψ34 = Ψ35 = 0, Ψ44 = τSλ − Tλ − TT
λ ,

Ψ45 = 0, Ψ55 = τUλ + Pλ − Tλ − TT
λ .

Σλ =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

Σ11 Σ12 Σ13 Σ14 Σ15 0 0
∗ Σ22 Σ23 Σ24 Σ25 Nλ 0
∗ ∗ Σ33 Σ34 Σ35 0 Mλ

∗ ∗ ∗ Σ44 Σ45 0 0
∗ ∗ ∗ ∗ Σ55 0 0
∗ ∗ ∗ ∗ ∗ −Uλ 0
∗ ∗ ∗ ∗ ∗ ∗ −Uλ

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

:

Σ11 = Ψ11, Σ12 = Ψ12, Σ13 = 0, Σ14 = Ψ14,

Σ15 = Ψ15, Σ22 =−(1 − μ)Qλ−NT
λ − Nλ + τXλ,

Σ23 = Ψ23, Σ24 = Ψ24, Σ25 = Ψ25,

Σ33 = −Rλ − Mλ − MT
λ + τXλ, Σ34 = Σ35 = 0,

Σ44 = Ψ44, Σ45 = 0, Σ55 = Ψ55.

2, Λ1λ < 0 Σλ < 0
.

Σλ =
s∑

j=1

s∑
i=1

λiλjΣij =

s∑
i=1

λ2
i Σii +

s−1∑
i=1

s∑
j=i+1

λiλj(Σij + Σji).

(7) :

Σii < Φii, i = 1, · · · , s,

Σij + Σji � Φij + ΦT
ij
, 1 � i < j � s.

Σλ �
s∑

i=1

λ2
i Φii +

s−1∑
i=1

s∑
j=i+1

λiλj(Φij + ΦT
ij
)=ζTΠζ,

ζ = (λ1I, λ2I, · · · , λsI)T, Π (8).

(7)∼ (9) , Λ2λ > 0, Λ3λ > 0,

� = λmin(−Λ1λ),

E(LV ) � −�E{‖x(t)‖2 + ‖x(t − d(t))‖2}.
[16], (1)(2)

.

2 τ, μ,

P̃i, Q̃i, R̃i, S̃i, Ũi, X̃i > 0, M̃i, Ñi, Vi, Φ̃ij

Wi, (28)∼(30),

(1)(2) (3) ,

K(λ) = Vλ(WT
λ )−1, Vλ, Wλ :

[Vλ Wλ] =
s∑

i=1

λi[Vi Wi].

Ξij + Ξji − Φ̃ij − Φ̃T
ij < 0, 1 � i � j � s. (28)

Π̃ =

⎡
⎢⎢⎢⎢⎣

Φ̃11 Φ̃12 · · · Φ̃1s

∗ Φ̃22 · · · Φ̃2s

∗ ∗ . . .
...

∗ ∗ · · · Φ̃ss

⎤
⎥⎥⎥⎥⎦ < 0, (29)

[
Xi Mi

MT
i Si

]
>0,

[
Xi Ni

NT
i Si

]
>0, i=1, 2, · · · s. (30)

:

Ξij =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

Σ̃11ij Σ̃12ij Σ̃13ij Σ̃14ij Σ̃15ij 0 0
∗ Σ̃22ij Σ̃23ij Σ̃24ij Σ̃25ij Ñi 0
∗ ∗ Σ̃33ij Σ̃34ij Σ̃35ij 0 M̃i

∗ ∗ ∗ Σ̃44ij Σ̃45ij 0 0
∗ ∗ ∗ ∗ Σ̃55ij 0 0
∗ ∗ ∗ ∗ ∗ −Ũi 0
∗ ∗ ∗ ∗ ∗ ∗ −Ũi

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

Σ̃11ij =Q̃i+R̃i+AiW
T
j + BiVj + WjA

T
i + V T

j BT
i ,

Σ̃12ij =ÑT
i + A1iW

T
j , Σ̃13ij =0,

Σ̃14ij = P̃i−WT
j +WjA

T
i +V T

j BT
i , Σ̃15ij =WjC

T
i ,

Σ̃22ij =−(1 − μ)Q̃i − ÑT
i − Ñi + τX̃i,

Σ̃23ij =M̃T
i , Σ̃24ij =WjA

T
1i, Σ̃25ij =WjC

T
1i,

Σ̃33ij =−R̃i − M̃i − M̃T
i + τX̃i,

Σ̃34ij =Σ̃35ij = 0, Σ̃44ij =τ S̃i − Wj − WT
j ,

Σ̃45ij =0, Σ̃55ij =τŨi + P̃i − Wj − WT
j .

1 Lyapunov-

krasovskii , V4(t, λ) ỹ y.

V4(t, λ) =
� 0

−τ

� t

t+θ
yT(s)Sλy(s)dsdθ.

, (11)∼(20) ỹ y,

(21)∼(26),

E(LV ) � E{ξ̃T(t)Λ̃1λξ̃(t)} −
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t−d(t)
E{η̃T(t, s)Λ̃2λη̃(t, s)}ds −

� t−d(t)

t−τ
E{η̃T(t, s)Λ̃3λη̃(t, s)}ds, (31)

:

ξ̃T(t) = [xT(t) xT(t − d(t)) xT(t − τ)

yT(t) gT(t)],

η̃T(t, s) = [xT(t − d(t)) xT(t − τ) yT(s)],

Λ̃1λ =

⎡
⎢⎢⎢⎢⎢⎢⎣

Ψ̃11 Ψ̃12 Ψ̃13 Ψ̃14 Ψ̃15

∗ Ψ̃22 Ψ̃23 Ψ̃24 Ψ̃25

∗ ∗ Ψ̃33 Ψ̃34 Ψ̃35

∗ ∗ ∗ Ψ̃44 Ψ̃45

∗ ∗ ∗ ∗ Ψ̃55

⎤
⎥⎥⎥⎥⎥⎥⎦

,

Λ̃2λ =

⎡
⎢⎣ Xλ 0 Nλ

0 Xλ 0
NT

λ 0 Sλ

⎤
⎥⎦ , Λ̃3λ =

⎡
⎢⎣Xλ 0 0

0 Xλ Mλ

0 MT
λ

Sλ

⎤
⎥⎦ ,

:

Ψ̃11 = Qλ + Rλ + Tλ(Aλ + BλK(λ)) +

(Aλ + BλK(λ))TTT
λ ,

Ψ̃12 = NT
λ + TλA1λ, Ψ̃13 = 0, Ψ̃15 = CT

λ TT
λ ,

Ψ̃14 = Pλ − Tλ + (Aλ + BλK(λ))TTT
λ ,

Ψ̃22 =−(1−μ)Qλ−NT
λ −Nλ+τXλ+NλU−1

λ NT
λ ,

Ψ̃23 = MT
λ , Ψ̃24 = AT

1λTT
λ , Ψ̃25 = CT

1λTT
λ ,

Ψ̃33 =−Rλ−Mλ−MT
λ +τXλ+MλU−1

λ MT
λ ,

Ψ̃34 = Ψ̃35 = 0, Ψ̃44 =τSλ−Tλ−TT
λ , Ψ̃45 =0,

Ψ̃55 = τUλ + Pλ − Tλ − TT
λ .

:

Σ̂ =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

Σ̂11 Σ̂12 Σ̂13 Σ̂14 Σ̂15 0 0
∗ Σ̂22 Σ̂23 Σ̂24 Σ̂25 Nλ 0
∗ ∗ Σ̂33 Σ̂34 Σ̂35 0 Mλ

∗ ∗ ∗ Σ̂44 Σ̂45 0 0
∗ ∗ ∗ ∗ Σ̂55 0 0
∗ ∗ ∗ ∗ ∗ −Uλ 0
∗ ∗ ∗ ∗ ∗ ∗ −Uλ

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

Σ̂11 = Qλ + Rλ + Tλ(Aλ + BλK(λ)) +

(Aλ + BλK(λ))TTT
λ ,

Σ̂12 = NT
λ + TλA1λ, Σ̂13 = 0, Σ̂15 = CT

λ TT
λ ,

Σ̂14 = Pλ − Tλ + (Aλ + BλK(λ))TTT
λ ,

Σ̂22 = −(1 − μ)Qλ − NT
λ − Nλ + τXλ,

Σ̂23 = MT
λ , Σ̂24 = AT

1λTT
λ , Σ̂25 = CT

1λTT
λ ,

Σ̂33 = −Rλ − Mλ − MT
λ + τXλ,

Σ̂34 = Σ̂35 = 0, Σ̂44 = τSλ − Tλ − TT
λ ,

Σ̂45 = 0, Σ̂55 = τUλ + Pλ − Tλ − TT
λ .

2, Λ̃1λ < 0 Σ̂ < 0 .

. Tλ ,

Σ̂ diag{T−1
λ , T−1

λ , T−1
λ , T−1

λ , T−1
λ ,

T−1
λ , T−1

λ }, diag{(T−1
λ )T, (T−1

λ )T,

(T−1
λ )T, (T−1

λ )T, (T−1
λ )T, (T−1

λ )T, (T−1
λ )T}, :

T−1
λ = Wλ, Vλ = K(λ)WT

λ , P̃λ = WλPλWT
λ ,

Q̃λ =WλQλWT
λ , R̃λ =WλRλWT

λ , S̃λ =WλSλWT
λ ,

Ũλ = WλUλWT
λ , Ñλ = WλNλWT

λ ,

M̃λ = WλMλWT
λ , X̃λ = WλXλWT

λ ,

:

Ξλ =

⎡
⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

Σ̃11 Σ̃12 Σ̃13 Σ̃14 Σ̃15 0 0
∗ Σ̃22 Σ̃23 Σ̃24 Σ̃25 Ñλ 0
∗ ∗ Σ̃33 Σ̃34 Σ̃35 0 M̃λ

∗ ∗ ∗ Σ̃44 Σ̃45 0 0
∗ ∗ ∗ ∗ Σ̃55 0 0
∗ ∗ ∗ ∗ ∗ −Ũλ 0
∗ ∗ ∗ ∗ ∗ ∗ −Ũλ

⎤
⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

:

Σ̃11 =Q̃λ+R̃λ+AλWT
λ +BλVλ+WλAT

λ +V T
λ BT

λ ,

Σ̃12 = ÑT
λ + A1λWT

λ , Σ̃13 = 0,

Σ̃14 = P̃λ−WT
λ +WλAT

λ +V T
λ BT

λ , Σ̃15 = WλCT
λ ,

Σ̃22 = −(1 − μ)Q̃λ − ÑT
λ − Ñλ + τX̃λ,

Σ̃23 = M̃T
λ , Σ̃24 = WλAT

1λ, Σ̃25 = WλCT
1λ,

Σ̃33 = −R̃λ − M̃λ − M̃T
λ + τX̃λ,

Σ̃34 = Σ̃35 = 0, Σ̃44 = τ S̃λ − Wλ − WT
λ ,

Σ̃45 = 0, Σ̃55 = τŨλ + P̃λ − Wλ − WT
λ .

Ξλ =
s∑

i=1

s∑
j=1

λiλjΞij =

s∑
i=1

λ2
i Ξii +

s−1∑
i=1

s∑
j=i+1

λiλj(Ξij + Ξji),

(28)

Ξii < Φ̃ii, i = 1, · · · , s.

Ξij + Ξji � Φ̃ij + Φ̃T
ij
, 1 � i < j � s,

Ξλ �
s∑

i=1

λ2
i Φ̃ii +

s−1∑
i=1

s∑
j=i+1

λiλj(Φ̃ij + Φ̃T
ij
) =

ζTΠ̃ζ,
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ζ = [λ1I λ2I · · · λSI]T, Π̃ (29).

(28)∼(30) , Λ̃2λ > 0, Λ̃3λ > 0,

K = λmin(−Λ̃1λ),

E(LV ) � −KE{‖x(t)‖2 + ‖x(t − d(t))‖2}.
[16], (1), (2)

. K(λ) = Vλ(WT
λ )−1,

Vλ, Wλ [Vλ Wλ] =
s∑

i=1

λi[Vi Wi].

1
[17].

4 (Example)
(1),

:

A1 =

[
−2 0

1 1

]
, A2 =

[
−2 − 1

0 − 2

]
,

B1 =

[
−0.1 0
−0.1 − 0.1

]
, B2 =

[
0 1
1 0

]
,

C1 =

[
−0.2 0

0 − 0.2

]
, C2 =

[
0.2 0
0 0.1

]
,

A11 =

[
−0.1 0
−0.1 − 0.1

]
, A12 =

[
0 1
1 0

]
,

C11 =

[
−0.2 0

0 − 0.2

]
, C12 =

[
0.2 0
0 0.1

]
.

2, μ ,

τ 1.

1 μ (1)

Table 1 Maximum allowable delay for different μ in

systems (1)

μ 1.2 1.0 0.8 0.7 0 � μ � 0.6

τ 1.42 1.42 1.5 32 ∞

μ = 1.2, τ = 1.2, MATLAB LMI

, :

V1 =

[
−48.9210 −210.7806

−210.7806 281.9689

]
,

V2 =

[
−148.4849 83.0851

83.0851 121.0507

]
,

W1 =

[
149.0288 3.0289

3.0289 3.8400

]
,

W2 =

[
156.6916 25.9773
25.9773 131.1887

]
.

λ1, λ2 K(λ) =

Vλ(WT
λ )−1, Vλ, Wλ [Vλ Wλ] =

2∑
i=1

λi[Vi Wi].

,

. ,

,

.

5 (Conclusions)

. Lyapunov-

Krasovskii ,

,

, Schur ,

(LMI) .
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