
Robust mixed H2/H∞ output tracking control of uncertain
discrete-time switched systems with state time-delay

Yitao Yang
Tianjin University of Technology

Department of Applied Mathematics
Hongqi Nanlu Extension, Tianjin

China
yitaoyangqf@163.com

Abstract: This paper focuses on the problem of mixed H2/H∞ output tracking control for uncertain discrete-time
switched systems with state time-delay. By using single Lyapunov function theory, a state feedback controller is
presented to guarantee the closed-loop error system robust asymptotically stable with mixed H2/H∞ performance
is developed. The controller gains are obtained by a set of linear matrix inequalities(LMIs). The corresponding
stabilizing switching rule is provided. A numerical example is given to demonstrate the effectiveness of the pro-
posed approach.
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1 Introduction
Switched systems are special kinds of hybrid systems,
which consist of some subsystems and a switching
rule, it determines which system is activated at certain
time interval [1, 2]. Many real-world processes and
systems can be modeled as switched system, such as
automotive engine control system, chemical process,
computer controlled systems [2], and so on. In the
last decades, many results have been reported on sta-
bility analysis and controller design for switched sys-
tems [2, 3, 4, 5, 6, 7, 8], which adopt methods includ-
ing convex common Lyapunov function [2], switched
Lyapunov function [5], dwell time and average dwell
time [6], single Lyapunov function [2], multiple Lya-
punov function [4], and so on.

For many practical control systems, uncertainties
and time-delay are unavoidable and they often influ-
ence the control performance of the closed-loop sys-
tem. Hence, there have been steadily growing inter-
ests in the stabilization and performance analysis of
switched systems with delays [9, 10, 11, 12, 13, 14,
15, 16].

In order to obtain better control performance,
some performance indexes should be considered in
the controller design. For example, H∞ disturbance
attenuation property was discussed via linear ma-
trix inequality(LMI) and eliminate element method
in [17]. In [18], guaranteed cost control was studied
based on the Lyapunov theory together with the LMI
approach. In [19], the author considered the prob-

lem of observer-based mixed H2/H∞ controller de-
sign for linear systems with time-varying state, input
and output delays via a convex optimization method.
Several other papers, such as [20, 21, 22], were also
devoted to studying H∞ control or guaranteed cost
control related problems for some kind of hybrid sys-
tems.

Output tracking control is an important topic in
control fields, which has wide range of applications
in dynamic processes, economics, biology and many
other practical fields. The basic aim of output tracking
control is to design a controller to reduce the track-
ing error between the system output and the refer-
ence model output [23]. The problem of robust output
tracking control for an uncertain system with multiple
delays has been studied in [24], where the reference
signal is chosen as a known constant vector. The prob-
lem of H2 output tracking control for wireless net-
worked discrete-time systems has been considered in
[25], where the reference signal is presented by exter-
nal model.

Along with development of switched system the-
ory, the tracking control problems for the switched
systems have received more and more attention. In
addition, switched control methods have been widely
applied to flight control system [26, 27]. These
applications make the research of tracking control
for switched system more and more important. In
[28, 29, 30], the authors have studied the tracking con-
trol problem for kinds of continuous switched system.
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Up to date, few results are paid attention to the prob-
lem of multi-object tracking control for discrete-time
switched systems.

In this paper, the problem of mixed H2/H∞
output tracking control for uncertain discrete-time
switched systems with state time-delay is developed.
By resorting to single Lyapunov function approach, a
feasible condition for the problem of mixed H2/H∞
tracking control is presented in terms of LMI form.
A numerical example is provided to demonstrate the
effectiveness of the main result.

The remainder of this paper is organized as fol-
lows. In section 2, the problem and preliminaries are
formulated. Section 3 states the main results. Section
4 presents a numerical example to demonstrate main
results in section 3. Finally, the paper is concluded in
section 5.
Notation. A symmetric matrix P > 0 denotes P be-
ing a positive definite matrix. I is used to denote an
identity matrix with appropriate dimensions. l2 refers
to the space of square summable function on [0,∞)

and ∥ω∥2 = (
∑∞

k=0 ω
T (k)ω(k))1/2. Matrices, if their

dimensions are not explicitly stated, are assumed to
have compatible dimensions for algebraic operations.

2 Problem formulation and Prelimi-
naries

Consider the following uncertain discrete switched
system with state time-delay

x(k + 1) = (Aσ +∆Aσ(k))x(k)

+(Adσ +∆Adσ)x(k − d)

+(Bσ +∆Bσ(k))u(k)

+(B1σ +∆B1σ)ω(k),

z(k) = Cσx(k) + Fσu(k),

x(s) = ϕ(s), s ∈ [−d, 0]. (1)

where x(k) ∈ Rn is the state, u(k) ∈ Rm are the
control inputs, w(k) ∈ Rq is the disturbance in-
put which belongs to l2. ϕ(s) is the initial condi-
tion, d > 0 is fixed constant time-delay. σ(k) ∈
{1, 2, · · · ,m} △

= M is switching signal, which spec-
ifies which subsystem will be activated at a certain
discrete time instant. For any i ∈ M, Ai, Adi, Bi,
B1i, Ci, Di are known matrices with appropriate di-
mensions, ∆Ai(k), ∆Adi(k), ∆Bi(k), ∆B1i(k) are
unknown time-varying parameter uncertainties of the
form [

∆Ai(k) ∆Adi(k) ∆Bi(k) ∆B1i(k)
]

= DiΓ(k)
[
E1i Edi E2i E3i

]
, (2)

where Γ(k) ∈ Rn×n is the uncertain matrix satisfying

ΓT (k)Γ(k) ≤ I, ∀k. (3)

Di, E1i, Edi, E2i, E3i are given constant matrices
with appropriate dimensions.
Assume that the reference signal is defined by the fol-
lowing system

xr(k + 1) = Arxr(k) +Brr(k),

zr(k) = Crxr(k), (4)

where xr(k) is reference states, r(k) is reference in-
put which belongs to l2, Ar is Hurwitz matrix with
appropriate dimensions, Br and Cr are constant ma-
trices with appropriate dimensions.
Here we are interesting designing a state feedback
controller

u(k) = K1σx(k) +K2σxr(k), (5)

where K1σ and K2σ are controller gains. Substituting
(5) into (1), we have

x(k + 1) = (Ãσ +∆Ãσ)x(k)

+(BσK2σ +∆BσK2σ)xr(k)

+(Adσ +∆Adσ)x(k − d)

+(B1σ +∆B1σ)ω(k),

z(k) = C̃σx(k) + FσK2σxr(k),

x(s) = ϕ(s), s ∈ [−d, 0], (6)

where Ãσ = Aσ+BσK1σ,∆Ãσ = ∆Aσ+∆BσK1σ,
C̃σ = Cσ + FσK1σ.
Letting e(k) = z(k) − zr(k), combining (1) and (6),
we obtain

ξ(k + 1) = (Āσ +∆Āσ)ξ(k)

+(Ādσ +∆Ādσ)ξ(k − d)

+(B̄1σ +∆B̄1σ)ν(k),

e(k) = C̄σξ(k), (7)

where

ξ(k + 1) =

[
x(k + 1)
xr(k + 1)

]
,

Āσ =

[
Ãσ BσK2σ

0 Ar

]
,

∆Āσ =

[
∆Ãσ ∆BσK2σ

0 0

]
,

Ādσ =

[
0 Adσ

0 0

]
,

∆Ādσ =

[
0 ∆Adσ

0 0

]
,
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B̄1σ =

[
B1σ 0
0 Br

]
,

∆B̄1σ =

[
∆B1σ 0
0 0

]
,

ν(k) =

[
ω(k)
r(k)

]
, C̄σ = [C̃σ, FσK2σ − Cr].

Controller can be expressed as

u(k) = K̄σξ(k), K̄σ = [K1σ, K2σ],

Remark 1 The model-based output tracking control
problem is studied in this paper. The reference input
r(k) and the disturbance ω(k) of system (7) are con-
sisted of a new variable and regarded as a disturbance
vector ν(k) = [ωT (k) rT (k)]T .

Definition 2 [32]. (i) The H2 performance index of
the system (1) is defined as

J1 =

∞∑
k=0

(ξT (k)Qξ(k) + uT (k)Ru(k)),

where ν ≡ 0, constant matrices Q > 0, R > 0 are
given;
(ii) The H∞ performance index of the system (1) is
defined as

J2 =

∞∑
k=0

(eT (k)e(k)− γ2νT (k)ν(k)),

where the scalar γ > 0 is given;
(iii) The mixed H2/H∞ performance index of system
(1) is defined as J1 ≤ J0 and J2 < 0.

Definition 3 Consider the linear switched time-delay
system (1). Given a prescribed level of disturbance
attenuation γ > 0 and the admissible uncertainties
satisfying (2) and (3), if there exists a mixed H2/H∞
controller u(t) of the form (5), a scalar J0 such that
the following three conditions are satisfied:

1. the closed-loop error system (7) is robustly
asymptotically stable when ν(k) ≡ 0, under arbitrary
switching rule;

2. theH2 performance index guarantees J1 ≤ J0,
where the positive scalar J0 is said to be a guaranteed
cost;

3. under zero initial conditions and for all non-
zero ν(k) ∈ l2, the H∞ performance index J2 < 0;

then, the closed-loop error system (7) is said to be
robustly asymptotically stable with a mixed H2/H∞
performance index.

To this end, we first introduce the following well-
known lemmas.

Lemma 4 (Schur complement)[33]. Given any sym-

metric matrix S =

[
S11 S12
ST
12 S22

]
< 0, the following

conditions are equivalent:

(i) S11 < 0, S22 − ST
12S

−1
11 S12 < 0,

(ii) S22 < 0, S11 − S12S
−1
22 S

T
12 < 0.

Lemma 5 [18]. Let A, E, F be matrices if P > 0
and constant η > 0, such that η−1 − ETPE > 0,
then

(A+ EΓF )TP (A+ EΓF )

≤ AT (P−1 − ηEET )−1A+ η−1F TF (8)

holds for the arbitrary norm-bounded time-varying
uncertainly Γ with ΓTΓ ≤ I .

Lemma 6 Given a γ > 0, chosen

V (ξ(k)) = ξT (k)Pξ(k) +

k−1∑
l=k−d

ξT (l)Sξ(l), (9)

if the closed-loop system (7) satisfies the following
condition

∆V (x(k)) + eT (k)e(k)− γ2νT (k)ν(k)

+ξT (k)Qξ(k) + uT (k)Ru(k) < 0, (10)

then the switched systems (1) is said to be robustly
asymptotically stable with a mixed H2/H∞ perfor-
mance under any switching.

Proof. (1) assumption ν(k) ≡ 0.

(i) ∆V (ξ(k) < −eT (k)e(k)− ξT (k)Qξ(k)

−uT (k)Ru(k) ≤ 0,

then, the system (1) is robustly asymptotically stable
with ν(k) ≡ 0.

(ii) J1 =

∞∑
k=0

(ξT (k)Qξ(k) + uT (k)Ru(k)

< −
∞∑
k=0

(∆V (ξ(k))

= ξT0 Pξ0 +

−1∑
l=−d

ξT (l)Sξ(l) = J0.
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(2) with zero-initial condition ξ(0) = 0,

J2 =
∞∑
k=0

(eT (k)e(k)− γ2νT (k)ν(k))

< −
∞∑
k=0

∆V (ξ(k)) =

∞∑
k=0

(V (k)− V (k + 1))

=

∞∑
k=0

V (ξ(0)) = 0,

with these and definition 2, the conclusion is correct.

3 Main Results

In this section, a sufficient condition will be develop
to solve the mixed H2/H∞ tracking control problem
formulated in the previous section.

Theorem 7 For given constants matrices Q > 0,
R > 0, scalars d > 0, γ > 0, ηi > 0 and αi > 0,∑m

i=1 αi = 1, the closed-loop system (7) is robustly
asymptotically stable with a mixed H2/H∞ perfor-
mance index under designing switching rule and con-
troller (5), if there exist matrices P > 0, S > 0, K1i,
and K2i, i ∈ M such that the following matrix in-
equality holds

Ψ =



−P 0 0 I I
∗ −S 0 0 0
∗ ∗ −γ2I 0 0
∗ ∗ ∗ −S−1 0
∗ ∗ ∗ ∗ −Q−1

∗ ∗ ∗ ∗ ∗
∗ ∗ ∗ ∗ ∗
∗ ∗ ∗ ∗ ∗
∗ ∗ ∗ ∗ ∗

AT KT CT ET
1

AT
d 0 0 ET

d

BT 0 0 ET
3

0 0 0 0
0 0 0 0
U 0 0 0

∗ −R−1
0 0

∗ ∗ −I 0

∗ ∗ ∗ −ηI


< 0, (11)

where

AT =
[ √

α1Ā
T
1 · · · √

αmĀ
T
m

]
,

AT
d =

[ √
α1Ā

T
d1 · · · √

αmĀ
T
dm

]
,

ET
1 =

[ √
α1Ē

T
11 · · · √

αmĒ
T
1m

]
,

ET
d =

[ √
α1Ē

T
d1 · · · √

αmĒ
T
dm

]
,

BT =
[ √

α1B̄
T
11 · · · √

αmB̄
T
1m

]
,

R = diag{R, · · · , R︸ ︷︷ ︸
m

}, P = diag{P, · · · , P︸ ︷︷ ︸
m

},

KT =
[ √

α1K̄
T
1 · · · √

αmK̄
T
m

]
,

m∑
i=1

αi = 1, U = −P−1
+ ηD̂D̂T ,

I = diag{I, · · · , I︸ ︷︷ ︸
m

}, η = diag{η1, · · · , ηm},

CT =
[ √

α1C̄
T
1 · · · √

αmC̄
T
m

]
,

ET
3 =

[ √
α1Ē

T
31 · · · √

αmĒ
T
3m

]
,

D̂ = diag{D̄1, · · · , D̄m},

D̄i =

[
Di 0
0 0

]
,

Ē1i =

[
E1i + E2iK1i E2iK2i

0 0

]
,

Ēdi =

[
0 Edi

0 0

]
, Ē3i =

[
E3i 0
0 0

]
.

Moreover, the corresponding cost function value is

J1 < ξT0 Pξ0 +
−1∑

l=−d

ξT (l)Sξ(l). (12)

Proof. Substituting (12) into (11) and applying
Lemma 4, we obtain

Ψ < 0 ⇔
m∑
i=1

αiθi < 0,

where

θi =

 −P + S +Q 0 0
∗ −S 0
∗ ∗ −γ2I


+

 ĀT
i

ĀT
di

B̄T
1i

 (P−1 − ηiD̄iD̄
T
i )

−1

 ĀT
i

ĀT
di

B̄T
1i

T

+

 K̄T
i

0
0

R
 K̄T

i

0
0

T

+

 C̄T
i

0
0

 C̄T
i

0
0

T

(13)

+η−1
i

 ĒT
1i

ĒT
di

ĒT
3i

 ĒT
1i

ĒT
di

ĒT
3i

T

.
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Let

Ωi = {ξ̄(k)|ξ̄T (k)θiξ̄(k) < 0, i = 1, 2, · · · ,m},

where ξ̄T (k) =
[
ξT (k) ξT (k − d) νT (k)

]
.

Then
m∪
i=1

Ωi = Rl\{0}.

Set

∆1 = Ω1, ∆i = Ωi −
i−1∪
j=1

Ωj ,

obviously
m∪
i=1

∆i = Rl\{0}, ∆i

∩
∆j = ∅, i, j ∈M, i ̸= j.

Design the following switching rule

σ(k) = i, ξ̄(k) ∈ ∆i, i ∈M, (14)

then we have
m∑
i=1

αiξ̄
T (k)θiξ̄(k) < 0,

According to the switching rule as (14) and the
candidate Lyapunov function as (9),
assume ξ̄(k) ∈ ∆i, we have

∆V (ξ(k)) + eT e− γ2νT ν

+ ξ(k)TQξ(k) + uTRu

= ξ̄T (k)

 −P + S +Q 0 0
∗ −S 0
∗ ∗ −γ2I

 ξ̄(k)
+ ξ̄T (k)

 (Āi +∆Āi)
T

(Ādi +∆Ādi)
T

(B̄1i +∆B̄1i)
T

P (15)

×

 (Āi +∆Āi)
T

(Ādi +∆Ādi)
T

(B̄1i +∆B̄1i)
T

T

ξ̄(k)

+ ξ̄T (k)

 K̄T
i

0
0

R
 K̄T

i

0
0

T

ξ̄(k)

+ ξ̄T (k)

 C̄T
i

0
0

 C̄T
i

0
0

T

ξ̄(k). (16)

By Lemma 5 and (2), (3), we derive (Āi +∆Āi)
T

(Ādi +∆Ādi)
T

(B̄1i +∆B̄1i)
T

P
 (Āi +∆Āi)

T

(Ādi +∆Ādi)
T

(B̄1i +∆B̄1i)
T

T

≤

 ĀT
i

ĀT
di

B̄T
1i

 (P−1 − ηiD̄iD̄
T
i )

−1

 ĀT
i

ĀT
di

B̄T
1i

T

(17)

+η−1
i

 ĒT
1i

ĒT
di

ĒT
3i

 ĒT
1i

ĒT
di

ĒT
3i

T

.

Combining (15) and (17) give rise to

∆V (ξ(k)) + eT (k)e(k)− γ2νT (k)ν(k)

+ ξ(k)TQξ(k) + uT (k)Ru(k)

≤ ξ̄T (k)θiξ̄(k) < 0. (18)

Hence, we have

∆V (ξ(k)) + eT (k)e(k)− γ2νT (k)ν(k)

+ ξ(k)TQξ(k) + uT (k)Ru(k)

≤ ξT (k)θiξ(k) < 0, i ∈M. (19)

Therefore, on the basis of Lemma 6, under switching
rule (14), we obtain the conclusion.

Remark 8 It is obvious that the condition (11) is not
an LMI. In order to solve out tracking controller gains
in (5), the condition (11) is converted into an LMI.

Defining z=diag{P−1, S−1, I, I, I, I, I, I, I} =
diag{X,T, I, I, I, I, I, I, I}, pre-multiplying zT

and post-multiplying z to (11), and letting W1i =
K1iX1, W2i = K2iX2, we have the following The-
orem.

Theorem 9 For given constants matrices Q > 0,
R > 0, scalars d > 0, γ > 0, ηi > 0 and αi > 0,∑m

i=1 αi = 1, the closed-loop system (7) is robustly
asymptotically stable under designing switching rule
and controller (4), if there exist matrices X > 0,
T > 0, W1i and W2i, i ∈ M , such that the follow-
ing LMI holds



−X 0 0 X X
∗ −T 0 0 0
∗ ∗ −γ2I 0 0
∗ ∗ ∗ −T 0
∗ ∗ ∗ ∗ −Q−1

∗ ∗ ∗ ∗ ∗
∗ ∗ ∗ ∗ ∗
∗ ∗ ∗ ∗ ∗
∗ ∗ ∗ ∗ ∗
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ÂT W T ĈT ÊT
1

ÂT
d 0 0 ÊT

d

BT 0 0 ET
3

0 0 0 0
0 0 0 0

U 0 0 0

∗ −R−1
0 0

∗ ∗ −I 0

∗ ∗ ∗ −ηI


< 0, (20)

where

Âi =

[
AiX1 +BiW1i BiW2i

0 ArX2

]
,

Ê1i =

[
E1iX1 + E2iW1i E2iW2i

0 0

]
,

ÂT =
[ √

α1Â
T
1

√
α2Â

T
2 · · · √

αmÂ
T
3

]
,

Âd
T

=
[ √

α1(Ād1T )
T · · · √

αm(ĀdmT )
T
]
,

ÊT
1 =

[ √
α1Ê

T
11 · · · √

αmÊ
T
1m

]
,

Êd
T

=
[ √

α1(Ēd1T )
T · · · √

αm(ĒdmT )
T
]
,

W T =
[ √

α1W̄
T
1 · · · √

αmW̄
T
m

]
,

W̄i = [W1i W2i],

Ĉi = [CiX1 + FiW1i FiW2i − CrX2],

ĈT =
[ √

α1Ĉ
T
1 · · · √

αmĈ
T
m

]
,

U = X + ηD̂D̂T , X = diag{X, · · · , X︸ ︷︷ ︸
m

}, B, E3, D̂,

R, I , αi, η definite as (12).
Moreover, the corresponding cost function value

is defined as (12).

4 A numerical example

Now, we provide an example to show the effectiveness
of the main result in this paper.
Consider the system (1) with the parameter m = 2.
The system matrices are given by

A1 =

[
−0.2 −1.25
0.6 −0.075

]
, B1 =

[
0.01 0
0 0.02

]
,

Ad1 =

[
0.02 0
0.010.01

]
, B11 =

[
−0.1
0.05

]
,

A2 =

[
−0.01 −0.5
−0.16−0.175

]
, B2 =

[
0.02 0
0 0.06

]
,

Ad2 =

[
0.01−0.01
0.2 −0.05

]
, B12 =

[
0.05
−0.15

]
,

C1 =
[
0.03−0.02

]
, F1 =

[
21
]
,

C2 =
[
−0.020

]
, F2 =

[
12
]
,

D1 =

[
0.1 0
0 0.2

]
, D2 =

[
0.2 0
0 0.1

]
,

E11 =

[
0.5 0.1
0 0.5

]
, Ed1 =

[
0.1 0.01
0 0.15

]
,

E21 =

[
0.2 0.1
0 0.1

]
, E31 =

[
0.03
0.01

]
,

Ar =

[
0.3 0
−10.6

]
, Br =

[
1.5 0
0 3.5

]
,

Cr =
[
0.4 0.8

]
, E32 =

[
0.3
0.1

]
,

Γ1 = Γ2 =

[
0.1sin(k) 0

0 0.5sin(k)

]
.

Choose d = 1, α1 = 0.4, α2 = 0.6, γ =
4.4721, R = 0.02I, Q = 0.05I.
Solving LMI (20), we get a set of feasible solutions as
follows.

P =


0.0978 0.0085 −0.0012 −0.0011
0.0085 0.1619 −0.0007 0.0006
−0.0012 −0.0007 0.4737 −0.1292
−0.0011 0.0006 −0.1292 0.1812

 ,

S =


0.0007 0 0 0

0 0.0007 0 0
0 0 0.0108 −0.0031
0 0 −0.0031 0.0019

 ,
K11 =

[
−0.0100 0.0085
−0.0070 −0.0005

]
,

K21 =

[
0.1333 0.2665
0.0665 0.1330

]
,

K12 =

[
−0.0458 −0.0240
0.0334 0.0131

]
,

K22 =

[
0.0839 0.1698
0.1590 0.3135

]
.

In addition, the initial values of system (1) is cho-
sen x(s) = [−1 exp(s) 2 exp(s)]T , and the initial
condition of reference model (4) is xr(0) = [1 − 2]T .

In the sequel, two kinds of reference input r(k),
step disturbances and sinusoidal disturbances, are em-
ployed to demonstrate the effectiveness of the pro-
posed method.

Case I: Step reference input
Let

r(k) =

{ [
10 10

]T
, 40 ≤ k < 80;[

0 0
]T
, other k;

ω(k) =

{
2

k+1 , 30 ≤ k < 80;

0, other k.
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Curves of system output z(k) and reference model
output zr(k) are presented in Fig.1. From Fig. 1,
one can see that the proposed controller can guaran-
tee system output have good tracking performance. It
powerfully proves the effectiveness of the proposed
method. Response curves of system states depict in
Fig. 3. It can be seen that system states are asymp-
totically stable when external input signals turn into
zeros.

Fig. 3 and Fig. 4 show the curve of control inputs
and switching signal.
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Fig. 1. Curves of system output z(k) and reference
model output zr(k) under Case I.
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Fig. 2. Response curves of system state x(k) under
Case I.

Case II: Sinusoidal reference input
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Fig. 3. Curve of control input u(t) under Case I.
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Fig. 4. Curve of switching signal under Case I.

Let

r(k) =


[
10 sin(0.3k)
10 sin(0.3k)

]
, k ≤ 80;[

0
0

]
, other k;

ω(k) =

{
2

k+1 , k ≤ 80;

0, other k.

In Fig. 5, curves of system output z(k) and refer-
ence model output are shown. It can be seen that sys-
tem output effectively tracks the reference mode out-
put. A conclusion is obtained that the proposed con-
trol method is efficient. Fig. 6 is shown the response
curves of system states. Curves of control inputs and
switching signal are presented in Fig. 7 and Fig. 8,
respectively.
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Fig. 5. Curves of system output z(k) and reference
model output zr(k) under Case II.
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Fig. 6. Response curves of system state x(k) under
Case II.

5 Conclusions

This paper has considered the problem of mixed
H2/H∞ output tracking control for uncertain
discrete-time switched systems with state time-delay.
By using single Lyapunov function theory, a track-
ing controller has developed to guarantee the closed-
loop error system robust asymptotically stable with
mixed H2/H∞ performance. A sufficient condition
for the existence of the desired controller gains has
been proposed in terms of linear matrix inequali-
ties(LMIs). The corresponding stabilizing switching
rule has been provided. A numerical example has
been given to demonstrate the applicability of the pro-
posed approach.
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Fig. 7. Curve of control input u(t) under Case II.
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Fig. 8. Curve of switching signal under Case II.
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