
Robust Tracking for a Class of Uncertain Switched
Linear Systems Based on the Uncertainty and

Disturbance Estimator
Rongwei Guo, Jiguo Dai and Beibei Ren

Abstract—The robust tracking problem of a class of linear
switched systems with both model uncertainty and external
disturbance is investigated. Firstly, some new stability results
for the linear switched systems with external disturbance are
obtained in the following two cases: one is under arbitrary
switching paths, the other is under switching paths with average
dwell time. Secondly, a robust switched control strategy based
on the existing uncertainty and disturbance estimator (UDE)-
based control method is developed for a class of linear switched
system with both model uncertainty and external disturbance.
The asymptotic stability of the closed-loop linear switched system
is established under the above two mentioned switching paths.
Finally, the important features and good performance of the
proposed method are demonstrated through numerical simulation
studies.

I. INTRODUCTION

In the past decades, switched systems and their applications
have attracted considerable attention, and many important re-
sults have been published for the synthesis and analysis of
those switched systems, e.g., [1], [2], [3], [4], [5], [6], [7], [8],
[9], [10], [11], [12] and the references therein. Many efforts
have been devoted to the linear switched systems described by
linear difference or equations in the following aspects: stability
[1], [2], [3], observability [4], controllability [5], stabilization
[7], [6], [8], and so forth. There are two important methods to
deal with the switched system: one is the common Lyapunov
function (CLF) method [9], [10]; the other is the multiple
Lyapunov functions (MLF) method [11]. According to the
CLF method, for a given switched system if there exists a
CLF, this switched system is globally asymptotically stable
(GAS) under arbitrary switching laws if all subsystems are
GAS. The MLF method is another powerful tool to investigate
the stability problem of such switched systems in which all
subsystems cannot share a CLF. For a given switched system
whose subsystems cannot share a CLF, it is well known that
such a system is GAS for any switching path if the dwell
time, in which all the subsystems are active, is sufficiently
large, and this method is called the dwell time (DT) method.
Later, the average dwell time (ADT) method is proposed, and
becomes a powerful tool to study the synthesis and analysis
of those switched systems whose subsystems cannot share a
CLF. Recently, an modified ADT method [12] is presented to
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improve the existing ADT method in the following two aspects:
1) The application conditions of the existing ADT method is
simplified; 2) The conservativeness in estimating the minimum
lower bound of ADT is relaxed.

It should be noticed that among the above mentioned
switched systems, system uncertainty and external disturbance
are not considered. Unfortunately, this is not the case in
practice. As a matter of fact, model uncertainty and external
disturbance appear frequently in practical applications, and may
deteriorate the performance (e.g., system stability, robustness
of tracking). For the switched systems, a lot of methods
have been proposed to investigate the robust stability and
stabilization problems under both arbitrary switching and some
specifically designed switching paths [13], [14], [15], [16], [17],
[18], [19], [20], [21]. For example, model reference robust
adaptive control (MRRAC) [13], adaptive robust control [14],
sliding-mode control [15], [16], the disturbance-observer-based
control (DOBC) [17], robust fault detection observer (RFDO)
[18], H∞ control [19], [20], [21], and so on. However, the
assumption that the disturbance is bounded in some forms is
required in most of above methods. For example, d(t) in [17]
belongs to Ln2 [0,+∞), or d(t) in [18] is assumed to be L2-
norm bounded, etc. More importantly, the robust control and
disturbance rejection problems in the above mentioned works
are mainly solved by the linear matrix inequalities (LMIs).
However, the stability conditions, which are derived by the
LMIs, are only sufficient conditions and often result in the
conservativeness of the conclusions. The robust control problem
of linear switched systems with both model uncertainty and
external disturbance has remained a very challenging problem.

The UDE-based control method [22] was proposed to replace
the time-delay control (TDC) [23], and it has the following
two advantages: 1) the system model or a disturbance model
is not necessarily known completely; 2) both structured (or
unstructured) uncertainties and external disturbances can be
well handled. Being an effective robust control strategy, UDE-
based control has found widespread applications in various
non-switched systems, [24], [25], [26], [27]. Naturally, it is of
interest to apply the UDE-based control to switched systems
with both model uncertainty and external disturbance. To the
best of the anthors’ knowledge, this problem has not been
addressed in the existing literature. Therefore, the main goal
of this paper is to develop a UDE-based switching control for
the linear switched systems.

Motivated by the aforementioned discussions, the robust
tracking problem will be studied thoroughly in this paper. Based
on the CLF method, MLF method, and the obtained new stabil-
ity results, the UDE-based switching control will be developed.
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Then, sufficient conditions to guarantee the asymptotic stability
of the closed-loop linear switched system and the asymptotic
tracking will be derived. The main contributions of this paper
are summarized as follows: 1) some new stability results of the
linear switched systems with disturbance are obtained in two
cases: one is under arbitrary switching paths, the other is under
switching paths with the restricted average dwell time; 2) the
UDE-based control is used to study the robust tracking problem
of the linear switched systems with both system uncertainty and
external disturbance; 3) the UDE-based controllers are designed
for each subsystem, and the whole closed-loop linear switched
system is GASfor the aforementioned two cases.

II. PRELIMINARIES AND PROBLEM FORMULATION

A. Overview of the stability analysis of the linear switched
time-invariant system

Consider the following linear switched time-invariant (LTI)
system:

ẋ(t) = Aσ(t)x(t), (1)

where x(t) ∈ Rn is the state vector, σ(t) : [0,∞) → Λ =
{1, 2, · · · , N} is called the switching path, e.g., σ(t) = i means
that the i-th subsystem of the system (1) is active, Ai is the
known matrix, i ∈ Λ, {tm}+∞m=0 is called the switching time
sequence which is assumed to satisfy 0 ≤ t0 < t1 < · · · <
tn < · · · < +∞. Let τk = tk− tk−1, which is called the dwell
time, where k ≥ 1. In addition, it is assumed that the state of
the linear switched system (1) is continuous, and only a finite
number of switches can take place in any finite time interval.

Consider the linear switched system (1) in which all subsys-
tems are stable. Some stability results are introduced.

Lemma 1: [1] Consider the linear switched system (1). If Ai
shares a CLF V (x), where i ∈ Λ, then the system (1) is GAS
under arbitrary switching paths.

Lemma 2: [12] Consider the linear switched system (1). If
Vi(x) = xTPix is a Lyapunov function candidate of the i-th
subsystem, where Pi > 0, i ∈ Λ, then the system (1) is GAS
under any switching path with the following restricted ADT:

τa ≥ τ∗a =
a

λ0
, (2)

where

a = lnµ, µ = max
i∈Λ

λmax(Pi)

λmin(Pi)
, λ0 = min

i∈Λ
λi, (3)

with λi > 0 given as

λi =
λmin(Qi)

λmax(Pi)
,

and Qi > 0, i ∈ Λ, which satisfies the following condition:

PTi Ai + PiAi = −Qi, i ∈ Λ. (4)

B. Problem Formulation

Consider the following switched system in which both model
uncertainty and external disturbance exist:

ẋ(t) = (Aσ(t) + Fσ(t))x(t) +Bσ(t)uσ(t)(t) + dσ(t)(t), (5)

where x(t) ∈ Rn is the state vector, Ai is the known state
matrix, Fi is a matrix which is not known in advance and is
called the model uncertainty, Bi is the control matrix which is
assumed to have full column rank, (Ai, Bi) is a controllable
pair, ui(t) = (ui1(t), ui2(t), · · · , uir(t))T ∈ Rr is the control
input vector, and di(t) is the unpredictable external disturbance
vector, of the i-th subsystem, respectively, i ∈ Λ.

The objective of this paper is to investigate the robust
tracking problem of the switched system (5) by the UDE-
based control method in the following two cases: one is under
arbitrary switching paths, the other is under switching paths
with the restricted average dwell time. In this paper, the tracked
signal c(t) ∈ Rr is a given command, which is assumed to be
a piecewise smooth (continuous) and uniformly bounded, for
example, trigonometric functions.

III. MAIN RESULTS

A. Some new stability results of the linear switched systems
with disturbance

Consider the following switched system with disturbance:

ẋ(t) = Aσ(t)x(t) + ũdσ(t)(t), (6)

where x(t) ∈ Rn is the state vector, Ai is the known matrix,
and ũdi(t) is the external disturbance, i ∈ Λ.

Based on Lemma 1 and Lemma 2, some new results of the
linear switched system (6) are obtained in the following.

Theorem 1: For the linear switched system (6), if the follow-
ing conditions:

C1: Ai, i ∈ Λ, are Hurwitz matrices, which implies that
there exist L1 > 0, L2 > 0 and λ > 0 satisfying the condition:
L1e

−λt ≤ ‖eAit‖ ≤ L2e
−λt, i ∈ Λ;

C2: AiAj = AjAi, i, j ∈ Λ;
C3: ‖ũdi(t)‖ ≤ α(t), i ∈ Λ, where α(t) satisfies∫ +∞

0
eλtα(t)dt <∞;

are satisfied, then the system (6) is GAS under arbitrary
switching paths.

Proof: Let σ(t) = ik for t ∈ [tk−1,tk), k ≥ 1. From (6),
it results in

ẋ(t) = Aikx(t) + ũdik(t), t ∈ [tk−1, tk),

which implies that

x(t) = eAik
(t−tk−1)x(tk−1) +

∫ t

tk−1

eAik
(t−s)ũdik(s)ds.

By induction, for t ∈ [tk−1, tk), it results in

x(t) = eAik
(t−tk−1)eAik−1

(tk−1−tk−2) · · · eAi1
(t1−t0)x(t0)

+
∫ t1
t0
eAik

(t−tk−1)eAik−1
(tk−1−tk−2)

· · · eAi1
(t1−s)ũdi1(s)ds

+
∫ t2
t1
eAik

(t−tk−1)eAik−1
(tk−1−tk−2)

· · · eAi2 (t2−s)ũdi2(s)ds

+ · · ·
∫ t
tk−1

eAik
(t−s)ũdik(s)ds.

Let τi(0, t) be the total time of the i-th subsystem of the
linear switched system (6) active during the time interval [0, t).
From condition C2, it follows that
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x(t) = eA1τ1(0,t)eA2τ2(0,t) · · · eAnτn(0,t)x(t0)

+
∫ t1
t0
eA1τ1(s,t)eA2τ2(s,t) · · · eAnτn(s,t)ũdi1(s)ds

+
∫ t2
t1
eA1τ1(s,t)eA2τ2(s,t) · · · eAnτn(s,t)ũdi2(s)ds

+ · · ·
∫ t
tk−1

eA1τ1(s,t)eA2τ2(s,t) · · · eAnτn(s,t)ũdik(s)ds.

Using conditions C1 and C3, it results in

‖x(t)‖ ≤ LN2 e
−λt‖x(t0)‖+ LN2

∫ t1
t0
e−λ(t−s) ‖ũdi1(s)‖ ds

+LN2
∫ t2
t1
e−λ(t−s) ‖ũdi2(s)‖ ds

+LN2
∫ t3
t2
e−λ(t−s) ‖ũdi3(s)‖ ds

+ · · ·LN2
∫ t
tk−1

e−λ(t−s) ‖ũdik(s)‖ ds
≤ LN2

(
e−λt‖x(t0)‖+

∫ t
t0
e−λ(t−s)α(s)ds

)
= e−λtLN2

(
‖x(t0)‖+

∫ t
t0
eλsα(s)ds

)
.

Thus, lim
t→∞

‖x(t)‖ = 0. This completes the proof.

Remark 1: The condition:
∫ +∞

0
eλtα(t)dt <∞, implies that

α(t) = o(e−λt). Moreover, according to the equation (6), there
exists a constant L3 > 0 such that L3‖eAit‖ ≤ ‖x(t)‖, i ∈ Λ.
Thus, an appropriate α(t) and a positive constant ε are chosen
to satisfy the condition: α(t) ≤ ε‖x‖. For example,

α(t) = εL3L1e
−(λ+1)t ≤ εL3L1e

−λt ≤ εL3‖eAit‖ ≤ ε‖x(t)‖.

Next, the condition C2 is relaxed to the following condition:
C4: There exist a group of matrices Qi > 0, P > 0, such

that

PTAi +AiP = −Qi, i ∈ Λ, (7)

which implies that V (x) = xTPx is a CLF for the linear
switched system: ẋ(t) = Aσ(t)x(t).

In this case, one possible choice for α(t) is

α(t) = ε1L3L1e
−(λ+ε)t, (8)

which implies that α(t) ≤ ε1‖x(t)‖, where ε is an arbitrary
positive number, and ε1 is determined by

ε1 =
λmin

2λmax(P )
, λmin = min

i∈Λ
{λmin(Qi)} . (9)

For the linear switched system (6), a conclusion is obtained
as follows.

Theorem 2: Consider the linear switched system (6). If the
conditions C1, C3 and C4 are satisfied, where α(t) is given
in (8), then the system (6) is GAS under arbitrary switching
paths.

Proof: Let V (x) = xTPx, using the conditions C1, C4
and α(t), then it results in

V̇ (x(t)) = ẋT (t)Px(t) + xT (t)Pẋ(t)
= xT (t)

(
ATi P + PAi

)
x(t) + ũTdi(t)Px(t)

+xT (t)Pũdi(t)
= −xT (t)Qix(t) + 2xT (t)Pũdi(t)
≤ −λmin‖x(t)‖2 + 2λmax(P )‖x(t)‖‖ũdi(t)‖
≤ −λmin‖x(t)‖2 + 2λmax(P )‖x(t)‖α(t)
≤ −λmin‖x(t)‖2 + 2ε1λmax(P )‖x(t)‖2
= −(λmin − λmin)‖x(t)‖2
= 0.

(10)

Thus, the system (6) is GAS under arbitrary switching paths.

As for the linear switched system (6), if only the conditions
C1 and C3 are satisfied, one possible choice for α(t) is

α(t) = ε2L3L1e
−(λ+ε)t, (11)

which implies that α(t) ≤ ε2‖x(t)‖, where ε is an arbitrary
positive number, and ε2 is determined by

ε2 = max
i∈Λ

{
λmin(Qi)− liλmax(Pi)

2λmax(P )

}
, (12)

with li > 0, which is chosen in advance to meet the following
condition:

λmin(Qi)− liλmax(Pi) > 0, i ∈ Λ, (13)

and Pi > 0, Qi > 0, are given in (4), i ∈ Λ.
Theorem 3: Consider the linear switched system (6). If the

conditions C1 and C3 are satisfied, where α(t) is given in (11),
then the linear switched system (6) is GAS under any switching
path with ADT τa ≥ τ∗a , where τ∗a is designed as

τ∗a =
a

l0
, (14)

with

a = lnµ, µ = max
i∈Λ

{
λmax(Pi)

λmin(Pi)

}
, l0 = min

i∈Λ
{li} , (15)

and Pi, Qi given in (4), li is given in (12), i ∈ Λ.
Proof: Let Vi(x) = xTPix, using the condition C1, the

equation (4) and α(t), it follows

V̇i(x(t) = ẋT (t)Pix(t) + xT (t)Piẋ(t)
= xT (t)

(
ATi Pi + PiAi

)
x(t) + ũTdi(t)Pix(t)

+xT (t)Piũdi(t)
= −xT (t)Qix(t) + 2xT (t)Pũdi(t)
≤ −λmin(Qi)‖x(t)‖2 + 2λmax(Pi)‖x(t)‖‖ũdi(t)‖
≤ −λmin(Qi)‖x(t)‖2 + 2λmax(Pi)‖x(t)‖α(t)
≤ −λmin(Qi)‖x(t)‖2 + 2ε2λmax(Pi)‖x(t)‖2
= −λmin(Qi)‖x(t)‖2

+2λmax(Pi)
λmin(Qi)−liλmax(Pi)

2λmax(P ) ‖x(t)‖2

≤ −liλmax(Pi)‖x(t)‖2
≤ −liVi(x(t)).

(16)
According to the proof of Lemma 2, the system (6) is GAS
under any switching path with ADT τa ≥ τ∗a . This completes
the proof.

B. Robust tracking problem of linear switched system with both
model uncertainty and external disturbance by the UDE-based
control method

In this subsection, the robust tracking problem of the
switched system (5) is investigated by the UDE-based control
method in refs [24], [25], [26], [27]. The control design involves
two steps. The first step is to design a switched reference model
which is given as

ẋm(t) = (Aσ(t) +Bσ(t)Kσ(t))xm(t) +Bmσ(t)cσ(t)(t)

+Dmσ(t)ċ(t), (17)
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where xm(t) ∈ Rn is the reference state vector, σ(t) is the
switching path, c(t) = (c1(t), c2(t), · · · , cr(t))T ∈ Rr is a
given command, which is piecewise smooth and uniformly
bounded to the i-th subsystem, Ki is the feedback gain matrix
of the i-th subsystem with appropriate dimension, which is
chosen in advance to make the matrix Ai +BiKi be Hurwitz,
and Bmi = −Mi1, where Mi1,Mi2 are the blocks of matrix
Ai +BiKi, i.e.,

Ai +BiKi = (Mi1,Mi2), Dmi =

(
Ir
0

)
∈ Rn×r, i ∈ Λ.

Then, the desired switched error system is described as
follows:

ė(t) = (Aσ(t) +Bσ(t)Kσ(t))e(t). (18)

The second step is to design controllers ui,i ∈ Λ. According
to the results in refs [24], [25], [26], [27], the UDE-based
control law for the i-th subsystem of the linear switched system
(5) can be obtained as

ui(t) = B+
i L−1

[
1

1−Gfi(s)

]
∗BiKix(t)

+B+
i L−1

[
1

1−Gfi(s)

]
∗ [Bmic(t) +Dmiċ(t)]

−B+
i

{
L−1

[
sGfi(s)

1−Gfi(s)

]
∗ x(t)

}
+B+

i

{
L−1

[
Gfi(s)

1−Gfi(s)

]
∗ (Aix(t))

}
,

(19)
where B+

i = (BTi Bi)
−1BTi is the pseudo-inverse of Bi,

L−1{.} is the inverse Laplace transform operator, and Gfi(s)
is a strictly proper stable filter with the appropriate frequency
characteristics for the i-th subsystem of the linear switched
system (5) , i ∈ Λ.

According to Theorem 1, the following conclusion is ob-
tained.

Theorem 4: Consider the system (5) and reference model
(17). If BiKi = Si − Ai, where Si, i ∈ Λ, are Hurwitz and
pairwise commutative, i.e., SiSj = SjSi,i, j ∈ Λ, and the filter
Gfi(s) is designed to make ũdi satisfy the condition C3, i ∈ Λ,
then the state x(t) of the switched system (5) asymptotically
tracks the state xm(t) of the switched reference model (17)
under arbitrary switching paths.

Proof: If BiKi = Si − Ai, i.e., Ai + BiKi = Si, i ∈ Λ,
then the switched reference model is given as

ẋm(t) = Sσ(t)xm(t) +Bmσ(t)c(t) +Dmσ(t)ċ(t). (20)

Substituting the controller u(t) given in (19) into the system
(5), then the switched error dynamics becomes

ė(t) = Sie(t)− ũdi(t), (21)

where ũdi is the estimated error (the difference between the
uncertainty and disturbance term and their estimated value) of
the i-th subsystem, respectively, i ∈ Λ. Note that ũdi satisfies
the condition C3, i ∈ Λ, thus the switched error dynamics
in (21) is GAS under arbitrary switching paths according to
Theorem 1. This completes the proof.
Based on Theorem 2, a conclusion is obtained as follows.

Theorem 5: Consider the system (5) and the reference model
(17). If BiKi = Si −Ai, where Si is Hurwitz, i ∈ Λ, and the

conditions: C3 and C4 are satisfied, where α(t) is given in (8),
then the state x(t) of the switched system (5) asymptotically
tracks the state xm(t) of the switched reference model (17)
under arbitrary switching paths.

Proof: Similarly, the obtained switched error dynamics is

ė(t) = Sie(t)− ũdi(t), (22)

where ũdi is the estimated error the i-th subsystem, respectively,
i ∈ Λ. Note that Ri is Hurwitz, i ∈ Λ, and the conditions:
C3 and C4 are satisfied, where α(t) is given in (8), thus
the switched error dynamics in (22) is GAS under arbitrary
switching paths according to Theorem 2, which completes the
proof.

For the system (5), if Ai+BiKi = Si, where Si is Hurwitz,
i ∈ Λ, but the condition: C4 is not satisfied, the following result
is obtained according to Theorem 3.

Theorem 6: Consider the system (5) and the reference model
(17). If BiKi = Si −Ai, where Si is Hurwitz, i ∈ Λ, and the
condition: C3 is satisfied, where α(t) is given in (11), then the
state x(t) of the switched system (5) asymptotically tracks the
state xm(t) of the switched reference model (17) under any
switching signal with ADT τa, where τ∗a is determined by the
equations (3) and (4).

Proof: Similarly, the obtained switched error dynamics is

ė(t) = Sie(t)− ũdi(t), (23)

where ũdi is the estimated error of the i-th subsystem, respec-
tively, i ∈ Λ. Note that the matrices Si, i ∈ Λ, are Hurwitz,
and the condition: C3 is satisfied, where α(t) is given in (11),
thus the switched system in (23) is GAS under any signal with
the restricted ADT τa according to Theorem 2.

It should be noticed that the filters Gfi(s), i ∈ Λ, which
guarantee ũdi satisfy the condition C3, especially for α(t) given
in (8) and (11), are designed according to the results in [27].
The good performance will be shown by the simulation studies
in Section IV.

IV. SIMULATION STUDIES

In this section, the numerical validation is carried out for
an example in which the matrices of the closed loop linear
switched systems cannot share a CLF.

Consider the following linear switched system with both
model uncertainty and external disturbance:

ẋ = (Aσ(t) + Fσ(t))x+Bσ(t)uσ(t)(t) + dσ(t)(t), (24)

where Λ = {1, 2},

A1 =

(
0 1
12 −11

)
, A2 =

(
−2 13
10 1

)
,

B1 = B2 =

(
1
1

)
,

F1 =

(
0.02 0

0 0.12

)
, F2 =

(
0.1 0
0 0.11

)
,

and
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Figure 1. The results of the UDE-based robust tracking performance of
switched system (24) where the matrices of the closed loop switched systems
cannot share CLF.

d1(t) =

(
0.1 sin(0.1t)

0.02 cos(0.5t)

)
, d2(t) =

(
0.02 cos (0.1t)

0.1 sin(t)

)
.

The objective is to design the controller ui(t) such that x1(t)
asymptotically tracks c(t) = cos(5t).

The first step is to design a linear switched reference system
which is described as follows:

ẋm = (Aσ(t) +Kσ(t))xm +Bmσ(t)c(t) +Dmσ(t)ċ(t). (25)

For the feedback gains Ki , i ∈ Λ, one feasible choice is

K1 =
(
−11 −11

)
,K2 =

(
−20 −12

)
,

and then

A1 +B1K1 =

(
−11 −10

1 −22

)
,

A2 +B2K2 =

(
−22 1
−10 −11

)
,

Bm1 = Bm2 =

(
21
21

)
, Dm1 = Dm2 =

(
1
1

)
.

The second step is to design the filters Gfi(s), i ∈ Λ.
According to [27], the filters can be designed as

Gf1(s) = Gf2(s) =
a1s+ (a2 − ω2

0)

s2 + a1s+ a2
,

where ω0 = 0.5, a1 = 10ω0 and a2 = 100ω2
0 .

According to the results in [3], the lower bound of ADT τ∗a =
1
2 log(10) = 1.1513. According to Theorem 6, the following
performance:

lim
t→∞

x(t) = xm(t), lim
t→∞

x1(t) = c(t)

is achieved under any switching signal with ADT τa ≥ 1.1513.

With the initial condition: x(0) = (1,−2)T and the following
switching path:

σ(t) =

{
2, t ∈ [t2k, t2k+1), t2k+1 − t2k = 1.1513 + rand

1, t ∈ [t2k+1, t2k+2), t2k+2 − t2k+1 = 1.1513
,

where k = 0, 1, 2 · · · , and rand ∈ (0, 1) is a random number,
the simulation results are shown in Fig. 1.

From Fig. 1, it can be observed that the state x(t) of the
system (24) asymptotically tracks the state xm(t) of the refer-
ence model (25) quickly and the state x1(t) also asymptotically
tracks the command c(t) quickly. The simulation results show
that the proposed control is very effective in achieving the
robust tracking of a class of linear switched systems with model
uncertainty and external disturbance.

V. CONCLUSIONS

In this paper, the robust tracking problem of a class of linear
switched systems with both system uncertainty and external
disturbance has been investigated. Firstly, some new stability
results about linear switched systems with disturbance have
been presented in two cases: one is under arbitrary switching
paths, the other is under switching paths restricted with average
dwell time. Then, based on the obtained stability results and the
existing UDE-based control method, the asymptotic stability of
the linear switched system has been established in the above
mentioned two cases, which guaranteed that the states of the
linear switched systems can asymptotically track the command
in the presence of both uncertainty and disturbance. Finally, a
numerical example is provided to verify effectiveness of the
proposed method.
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