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Abstract— This manuscript is concerned with stability anal-
ysis of linear sampled-data systems with non-uniform sampling
patterns. The stability problem is tackled from a continuous-
time point of view, via the so-called “input delay approach”.
The system is viewed as feedback interconnection of a stable
linear time-varying system and the “average delay-difference”
operator, which is utilized to model the “aperiodic sampling
operation”. Characterization based on integral quadratic con-
strains (IQC) is identified for the “average delay-difference”
operator, and the IQC theory is applied to derive convex
stability criteria. The link between the IQC approach and the
the Lyapunov-Krasovskii approach are made, and it is shown
that one of the proposed criteria is equivalent to the main result
of [1], which generalizes many previous results. Moreover, a new
criterion which is proven to be less conservative is proposed.

I. INTRODUCTION

This manuscript concerns the linear sampled-data systems
of the following form

ẋ(t) = Ax(t) +B(u(t) + f(t)), x(0) = 0
u(t) = Fx(tk), ∀t ∈ [tk, tk+1]

(1)

where x and u respectively denote the state and the control
input taking values in Rn and Rm, f ∈ L2 is a finite-energy
disturbance, and the sampling sequences {tk}∞k=0 := S
satisfy 0 = t0 < t1 < · · · < tk < · · · , with limk→∞ tk = ∞,
and hℓ ≤ tk+1 − tk ≤ hu. By representing the sampled-data
input u as the result of a continuous time function subject to a
time-varying delay, robustness of (1) against the nonuniform
and uncertain sampling pattern is addressed by an operator-
theoretic approach known as Integral Quadratic Constraint
(IQC) analysis.

The technical contributions of this manuscript is twofolds.
First, we prove that one criterion derived by the proposed
IQC analysis is equivalent to the LMI stability condition
proposed in [1], which is fairly recent and to our knowledge
generalizes many previous results such as [2], [3], [4]. The
link between IQCs of the time-varying delay operator and
pieces of Lyapunov functionals commonly seen in the time-
delay systems literature is established. Secondly, a novel IQC
is proposed, which apparently leads to a new criterion which
is more flexible and less conservative than the one proposed
in [1].

Notation and Terminology

The notation we adopt here is commonly seen in the
control theory literature. Symbols In and 0n×m is used
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to denote n-dimensional identity matrix and n × m zero
matrices. The subscripts and superscripts are dropped when
the dimension is evident from the context. Given a matrix M ,
the transposition and the conjugate transposition are denoted
by M ′ and M∗, respectively. Symbol L2 denotes the space
of Rn-valued, square integral functions defined on positive
real axis.

Given a bounded operator G on the L2 space, we use
∥G∥L2 to denote the L2 induced norm of G. The adjoint
of G is denoted by G∗. When G is linear time-invariant, G
is represented in the frequency domain by a transfer matrix,
which is denoted by the same symbol.

Given a Hermitian matrix M (i.e., M = M∗), the notation
M > 0 (“≥”,“<”, and “≤”, respectively) is used to denote
positive definiteness (positive semi-definiteness, negative
definiteness, and negative semi-definiteness, respectively).
The same notations are applied to self-adjoint operators on
L2.

With a bounded self-adjoint operator Π, we say operator
∆ : L2 → L2 satisfies the integral quadratic constraint (IQC)
defined by Π if the integral quadratic inequality

σΠ(v,∆v) :=

⟨[
v
∆v

]
,Π

[
v
∆v

]⟩
≥ 0

holds for all v ∈ L2. The operator Π is referred to as
the multiplier of the quadratic form σΠ, which is often
block partitioned according to the dimensions of v and ∆v.
Furthermore, the multiplier Π is often parameterized by
certain parameter, say X , and we sometimes write Π(X)
to indicate this dependency.

II. MAIN RESULTS

To tackle the problem of certifying robust stability of
system (1) against nonuniform sampling, we view (1) as
feedback interconnection of a nominal linear time-varying
system G

ẋ(t) = (A+BF )x(t)−BFτ(t)w(t) +Bf(t), x(0) = 0

v(t) = ẋ(t) = (A+BF )x(t)−BFτ(t)w(t)
(2)

and an “average delay-difference” operator Υ : v 7→ w

(Υv)(t) :=
1

τ(t)

∫ t

tk

v(s)ds

=
1

τ(t)
(x(t)− x(tk)), t ∈ [tk, tk+1)

where τ(t) is the sawtooth function: τ(t) = t − tk, t ∈
[tk, tk+1). Let the function xs be defined as xs(t) ≡ x(tk)
for t ∈ [tk, tk+1); i.e., xs is obtained by subjecting x to the
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time-varying delay τ . Then (Υv)(t) = (x(t) − xs(t))/τ(t)
and hence the name “average delay-difference” for Υ.

To facilitate the development, let us denote the integral
operation by I; i.e. (Iv)(t) :=

∫ t

0
v(s)ds. Moreover, let ϕ

be ϕ(t) = tk+1−t, t ∈ [tk, tk+1), which is another sawtooth
function that satisfies ϕ(t) + τ(t) = tk+1 − tk for all t. In
the followings, we will slightly abuse the notation by using
1
τ to denote the time-domain multiplication operator v(t) 7→
1

τ(t)v(t) for all t. In the followings, the same notation will
be applied to multiplication with scalar functions involving
τ and ϕ.

IQC characterization for Υ, which will be utilized to
derive robust stability criteria for (1), are summarized in the
following proposition.

Proposition 1: Υ satisfies integral quadratic constraints
defined by each and any conic combination1 of the multi-
pliers Π1(X1, X2), Π2(X3, X4), Π3(X5, X6) defined in (3)
to (5), where X1 is any positive semi-definite matrix, X2,
X3, X5 are any symmetric matrices, and X4, X6 are any
real matrices.

Π1(X1, X2) =

[
ϕX1 ϕτX2

ϕτX2 −τX1 − τ2X2

]
, (3)

Π2(X3, X4) =[
I 0
I −τI

]∗ [
0 0

ϕX ′
4 0

]
+

[
0 ϕX4

0 0

] [
I 0
I −τI

]
+[

I 0
I −τI

]∗ [
0 −X4

−X ′
4 (ϕ− τ)X3 +X4 +X ′

4

] [
I 0
I −τI

]
(4)

Π3(X5, X6) =[
I 0
I −τI

]∗ [
(ϕ− τ)X5 (ϕ− τ)X6

(ϕ− τ)X ′
6 0

] [
I 0
I −τI

]
+[

I 0
I −τI

]∗ [
ϕτX5 0
0 0

]
+

[
ϕτX5 0
0 0

] [
I 0
I −τI

]
+[

I 0
I −τI

]∗ [
0 ϕτX6

ϕτX ′
6 0

] [
I 0
I −τI

]
(5)

Some of these IQCs are shown in [5]. With the IQCs
described in Proposition 1, the IQC theorem [6] can be
applied to (2) to derive the following stability criterion for
aperiodic sampled-data system (1).

Proposition 2: The aperiodic sampled-data system (1) is
robustly stable for all sampling sequences satisfying hk :=
tk+1 − tk ∈ [hℓ, hu] if there exist X1 = X ′

1 > 0, X2 = X ′
2,

X3 = X ′
3, X4, X5 = X ′

5, X6, ε > 0 such that[
G
I

]∗
Πc(X1, · · · , X6)

[
G
I

]
≤ −εI (6)

where G has the state-space representation as defined in (2),
and Πc = Π1 +Π2 +Π3.

The operator inequality (6) gives rise to an integral
quadratic inequality in time-domain. It can be shown that
such inequality holds if certain parameter-dependent linear

1Note that by definition, if Υ satisfies IQCs defined by Π1 and Π2, then
it satisfies the IQC defined by χ1Π1 + χ2Π2, χ1 ≥ 0, χ2 ≥ 0.

matrix inequalities w.r.t. X1 to X6 and some auxiliary matrix
variables are satisfied. The result is stated in the following
proposition.

Proposition 3: Condition (6) holds if there exists P =
P ′ > 0 and ε > 0 such that2

(⋆)′Ψ(t)


A+BF −BF

I 0
0 I
0 1

τ(t)I

 ≤ −εI, ∀t ∈ R+, (7)

where Ψ(t) is equal to
Ψ11(t) Ψ12(t) Ψ13(t) 0
(⋆) Ψ22(t) Ψ23(t) 0
(⋆) (⋆) Ψ33(t) 0
(⋆) (⋆) (⋆) −τ(t)X1

 (8)

and

Ψ11(t) = ϕ(t)X1,

Ψ12(t) = ϕ(t)X4 + ϕ(t)τ(t)(X6 +X5) + P,

Ψ13(t) = ϕ(t)(X2 −X4)− ϕ(t)τ(t)X6,

Ψ22(t) = (ϕ(t)− τ(t))(X3 +X5 +X6 +X ′
6),

Ψ23(t) = −(ϕ(t)− τ(t))(X3 +X6)−X ′
4,

Ψ33(t) = −X2 + (ϕ(t)− τ(t))X3 + (X4 +X ′
4)

Condition (7) is infinite-dimensional in that the inequality
has to hold for all t ∈ R+. Note that the time-dependency is
due to ϕ(t) and τ(t), which by their definitions range within
the convex polyhedron: Rϕτ := {(ϕ, τ) : hℓ ≤ ϕ + τ ≤
hu, ϕ ≥ 0, τ ≥ 0}. Thus, one can verify the condition
approximately by evaluating the left-hand-side of (7) on a
dense grid of Rϕτ\{(ϕ, 0) : hℓ ≤ ϕ ≤ hu}. It is also
possible to verify condition (7) exactly by applying the so-
called robust semi-definite programming technique. To this
end, we require the following lemma.

Lemma 1 (Finsler’s lemma): Given matrices A = A′ ∈
Rn×n and B ∈ Rm×n, the following two statements are
equivalent
(a) x′Ax < 0 for all x ̸= 0 such that Bx = 0;
(b) There exists Y ∈ Rn×m such that A+Y B+B′Y ′ < 0.

To facilitate the development, from now on we will drop
the time-dependency of Ψ but write Ψ(ϕ, τ, θ) to emphasize
the dependency of Ψ on ϕ, τ , and θ := ϕτ . One can readily
verify that the right-hand-side of (7) is equal to

(⋆)′

 Ψ̃11(µ, τ, θ) Ψ̃12(µ, τ, θ) 0

Ψ̃12(µ, τ, θ)
′ Ψ̃22(µ, τ, θ) 0

0 0 −τX3

I 0
0 −I
0 1

τ I


:= Ψ̂(µ, τ, θ)

where Ψ̃11, Ψ̃12, Ψ̃22 are defined as follows

[
Ψ̃11(·, ·, ·) Ψ̃12(·, ·, ·)

(⋆) Ψ̃22(·, ·, ·)

]
= (⋆)′Ψ(·, ·, ·)


Ã BF
I 0
0 −I
0 0

 (9)

2Throughout the manuscript, we use (⋆) to denote the part of a matrix
that is necessary to make the matrix symmetric.
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Here Ã := A+BF .
Thus it is clear that, for any given (ϕ, τ, θ) with nonzero

τ , Ψ̂ < 0 if and only if ỹ′Ψ̃(ϕ, τ, θ)ỹ < 0 for all ỹ ̸= 0 such
that B(τ)ỹ = 0, where B(τ) =

[
0 I τI

]
and

Ψ̃(·, ·, ·) :=

 Ψ̃11(·, ·, ·) Ψ̃12(·, ·, ·) 0

Ψ̃12(·, ·, ·)′ Ψ̃22(·, ·, ·) 0
0 0 −τX1


By applying Lemma 1, Ψ̂(ϕ, τ, θ) < 0 if and only if

Ψ̃(ϕ, τ, θ) +

 0 Y1 τY1

(⋆)′ Y2 + Y ′
2 τY2 + Y ′

3

(⋆)′ (⋆)′ τ(Y3 + Y ′
3)

 < 0 (10)

for some Yi ∈ Rn×n, i = 1, 2, 3. This in turn implies that
condition (7) holds (for all t ∈ R+) if and only if inequality
(10) holds for all (ϕ, τ, θ) ∈ {(ϕ, τ, ϕτ) : hℓ ≤ ϕ + τ ≤
hu, ϕ ≥ 0, τ > 0} := Rϕτθ.

A sufficient condition for inequality (10) to hold for all
(ϕ, τ, θ) ∈ Rϕτθ, which involves only a finite number of
LMIs, can be derived as follows. First, it can be shown that
Rϕτθ is a subset of the convex polyhedron with the follow-
ing vertices: (h−

u , 0
+, 0), (h−

ℓ , 0
+, 0), (0, hu, 0), (0, hℓ, 0),

(hu

4 , 3hu

4 ,
h2
u

4 ), ( 3hu

4 , hu

4 ,
h2
u

4 ), (hℓ

4 , 3hℓ

4 ,
h2
ℓ

4 ), ( 3hℓ

4 , hℓ

4 ,
h2
ℓ

4 )
(where, (h−

u , 0
+, 0) (h−

ℓ , 0
+, 0) respectively denote the

points (hu − ϵ, ϵ, 0), (hℓ − ϵ, ϵ, 0), ϵ > 0, and ϵ → 0).
Second, we note that the left-hand-side of (10) is linear w.r.t.
(ϕ, τ, θ). Thus, to ensure inequality (10) holds on every point
of the aforementioned convex polyhedron, it is necessary and
sufficient to verify the inequality on the vertices. This leads
to the following theorem.

Theorem 1: The aperiodic sampled-data system (1) is
robustly stable for all sampling sequences satisfying hk :=
tk+1 − tk ∈ [hℓ, hu] if there exist P = P ′ > 0, X1 = X ′

1 >
0, X2 = X ′

2, X3 = X ′
3, X4, X5 = X ′

5, X6, Y1, and Y2 such
that [

Ψ̃11(hℓ, 0, 0) Ψ̃12(hℓ, 0, 0) + Y1

(⋆) Ψ̃22(hℓ, 0, 0) + Y2 + Y ′
2

]
< 0 (11)[

Ψ̃11(hu, 0, 0) Ψ̃12(hu, 0, 0) + Y1

(⋆) Ψ̃22(hu, 0, 0) + Y2 + Y ′
2

]
< 0 (12)

andΨ̃11(ϕ, τ, θ) Ψ̃12(ϕ, τ, θ) + Y1 τY1

(⋆) Ψ̃22(ϕ, τ, θ) + Y2 + Y ′
2 τY2

(⋆) (⋆) −τX1

 < 0

(13)

for (ϕ, τ, θ) = (0, hu, 0), (0, hℓ, 0), (hu/4, 3hu/4, h
2
u/4),

(3hu/4, hu/4, h
2
u/4), (hℓ/4, 3hℓ/4, h

2
ℓ/4), (3hℓ/4, hℓ/4,

h2
ℓ/4).
The above theorem is obtained based on the integral

quadratic constraint defined by Π1 + Π2 + Π3. If Π3 is
neglected and we only take Π1 + Π2 in condition (6),
the corresponding stability criterion leads to the following
theorem.

Theorem 2: The aperiodic sampled-data system (1) is
robustly stable for all sampling sequences satisfying hk :=

tk+1 − tk ∈ [hℓ, hu] if there exist P = P ′ > 0, X1 = X ′
1 >

0, X2 = X ′
2, X3 = X ′

3, X4, Y1, and Y2 such that[
Ψ̃r

11(hℓ, 0) Ψ̃r
12(hℓ, 0) + Y1

(⋆) Ψ̃r
22(hℓ, 0) + Y2 + Y ′

2

]
< 0 (14)[

Ψ̃r
11(hu, 0) Ψ̃r

12(hu, 0) + Y1

(⋆) Ψ̃r
22(hu, 0) + Y2 + Y ′

2

]
< 0 (15)Ψ̃r

11(0, hℓ) Ψ̃r
12(0, hℓ) + Y1 hℓY1

(⋆) Ψ̃r
22(0, hℓ) + Y2 + Y ′

2 hℓY2

(⋆) (⋆) −hℓX1

 < 0 (16)

Ψ̃r
11(0, hu) Ψ̃r

12(0, hu) + Y1 huY1

(⋆) Ψ̃r
22(0, hu) + Y2 + Y ′

2 huY2

(⋆) (⋆) −huX1

 < 0

(17)

where Ψ̃r
ij(ϕ, τ) are obtained by removing matrices X5 and

X6 from Ψ̃ij(ϕ, τ, θ) (i.e., setting X5 and X6 to zero). Note
that by removing X5 and X6, the resulting Ψ̃r

ij no longer
depends on the term θ := ϕτ .

In the case where hℓ → 0, Theorems 1 and 2 are simplified
to the following Corollaries 1 and 2, respectively.

Corollary 1: The aperiodic sampled-data system (1) is
robustly stable for all sampling sequences satisfying hk :=
tk+1−tk ∈ (0, hu] if there exist P = P ′ > 0, X1 = X ′

1 > 0,
X2 = X ′

2, X3 = X ′
3, X4, X5 = X ′

5, X6, Y1, and Y2 such
that [

Ψ̃11(0, 0, 0) Ψ̃12(0, 0, 0) + Y1

(⋆) Ψ̃22(0, 0, 0) + Y2 + Y ′
2

]
< 0 (18)[

Ψ̃11(hu, 0, 0) Ψ̃12(hu, 0, 0) + Y1

(⋆) Ψ̃22(hu, 0, 0) + Y2 + Y ′
2

]
< 0 (19)

andΨ̃11(ϕ, τ, θ) Ψ̃12(ϕ, τ, θ) + Y1 τY1

(⋆) Ψ̃22(ϕ, τ, θ) + Y2 + Y ′
2 τY2

(⋆) (⋆) −τX1

 < 0

(20)

for (ϕ, τ, θ) = (0, hu, 0), (hu/4, 3hu/4, h
2
u/4),

(3hu/4, hu/4, h
2
u/4).

Corollary 2: The aperiodic sampled-data system (1) is
robustly stable for all sampling sequences satisfying hk :=
tk+1−tk ∈ (0, hu] if there exist P = P ′ > 0, X1 = X ′

1 > 0,
X2 = X ′

2, X3 = X ′
3, X4, Y1, and Y2 such that[

Ψ̃r
11(hℓ, 0) Ψ̃r

12(hℓ, 0) + Y1

(⋆) Ψ̃r
22(hℓ, 0) + Y2 + Y ′

2

]
< 0 (21)[

Ψ̃r
11(hu, 0) Ψ̃r

12(hu, 0) + Y1

(⋆) Ψ̃r
22(hu, 0) + Y2 + Y ′

2

]
< 0 (22)Ψ̃r

11(0, hu) Ψ̃r
12(0, hu) + Y1 huY1

(⋆) Ψ̃r
22(0, hu) + Y2 + Y ′

2 huY2

(⋆) (⋆) −huX1

 < 0

(23)

where Ψ̃r
ij(ϕ, τ) are defined as in Theorem 2.
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III. LINK BETWEEN THE LYAPUNOV-KRASOVSKII
APPROACH AND THE IQC APPROACH

In this section, the link between several robust stability
criteria derived based on the Lyapunov-Krasovskii approach
for system (1) and those by the IQC approach are made.
Specifically, we show that the main theorem (Theorem 2) of
a recent article [1], which is restated as Proposition 4 in the
followings, is equivalent to Theorem 2. As Theorem 2 of [1]
surpasses (to the author’s knowledge) previous results by the
Lyapunov-Krasovskii approach, such as those proposed in [3]
and [2], one can infer that those proposed in [3] and [2] are
special cases of Theorem 2 of this paper.

Proposition 4 (Seuret [1]): The aperiodic sampled-data
system (1) is robustly stable for all sampling sequences
satisfying hk := tk+1 − tk ∈ [hℓ, hu] if there exist Ps > 0,
R > 0, S1 = S′

1, S3 = S′
3, S2 ∈ Rn×n, and N ∈ R2n×n

such that the following LMIs is feasible.

Ω1 + α(Ω2 +Ω3) < 0,

[
Ω1 − αΩ3 αN

(⋆) −αR

]
< 0, (24)

for α ∈ {hℓ, hu}

where

Ω1 = (⋆)′ +

{
M ′

1PsM0 −M ′
12

(
1

2
S1M12 + S2M2 +N ′

)}
,

Ω2 = M ′
0RM0 +M ′

0(S1M12 + S2M2)

+ (S1M12 + S2M2)
′M0,

Ω3 = M ′
2S3M2,

with M0 =
[
A BF

]
, M1 =

[
I 0

]
, M2 =

[
0 I

]
and

M12 = M1 −M2.
The link between Proposition 4 and Theorem 2 is stated

as follows.
Theorem 3: There exist P = P ′ > 0, X1 = X ′

1 > 0,
X2 = X ′

2, X3 = X ′
3, X4, Y1, and Y2 such that LMIs (14)

to (17) hold if and only if there exist Ps > 0, R > 0,
S1 = S′

1 and S3 = S′
3, S2 ∈ Rn×n, and N ∈ R2n×n such

that LMIs stated in (24) hold. More specifically, LMIs (14)
and (15) corresponds to LMIs Ω1 + hℓ(Ω2 + Ω3) < 0 and
Ω1 + hu(Ω2 + Ω3) < 0 in (24), respectively, while LMIs
(16) and (17) corresponds to the other two LMIs in (24).

Proof: Pre- and post-multiplying Ω1+hℓ(Ω2+Ω3) < 0

with
[
I 0
I I

]′
and

[
I 0
I I

]
and replacing Ps by P , R by

X1, S1 by X2, S2 by X4, S3 by X3, and N by
[
Y1

Y2

]
, we

obtain LMI (14). By exactly the same arguments, we see the
equivalence between Ω1 + hu(Ω2 +Ω3) < 0 and LMI (15).

To show the equivalence between
[
Ω1 − hℓΩ3 hℓN

(⋆) −hℓR

]
<

0 and LMI (16),
[
Ω1 − huΩ3 huN

(⋆) −huR

]
< 0 and LMI

(17) one applies similar arguments, but this time, Pre- and
post-multiplying the other two LMIs stated in (24) withI 0 0
I I 0
0 0 I

′

and

I 0 0
I I 0
0 0 I

.

Proposition 4 was obtained based on the Lyapunov-
Krasovskii functional of the following form

V (t) = x(t)′Px(t) + (tk+1 − t)

∫ t

tk

ẋ(s)′Rẋ(s)ds+

(tk+1 − t)

[
x(t)− x(tk)

x(tk)

]′ [
S1 S2

S′
2 (t− tk)S3

] [
x(t)− x(tk)

x(tk)

]
for t ∈ [tk, tk+1)

By the equivalence between Proposition 4 and Theorem 2,
one observes the correspondence between the IQC defined
by Π1 +Π2 and the above-mentioned Lyapunov-Krasovskii
functional. A simplified criterion based on the IQC defined
by Π1 would correspond to that by a simplified version of
V , where one sets S2 and S3 to zero. Likewise, the criterion
based on the IQC defined by Π1 would correspond to that
with R and S1 set to zero.

Moreover, the criteria proposed in [2] and [3] are based
on simplified versions of V . where one sets R and S3 to
zero. For the criterion proposed in [2], the integral term and
the term (tk+1− t)(t− tk)x(tk)

′S3x(tk) are not considered.
For the criterion proposed in [3], the term (tk+1 − t)(t −
tk)x(tk)

′S3x(tk) is not considered. Therefore, one can infer
that the criteria proposed in [2] and [3] are special cases
of Theorem 2, by setting some matrix variables to zero.
A formal proof for this claim will be presented in the
future version of this manuscript. Finally, since Theorem 2
is a special case of Theorem 1, by setting X5 and X6 in
Theorem 1 to zero and removing some redundant LMIs, one
concludes that the criterion stated in Theorem 1 is the least
conservative compared to those proposed in [2], [3], [1].

IV. CONCLUDING REMARKS

IQC analysis is applied to (2) to tackle the problem of
robust stability analysis of aperiodic sampled-data systems
defined in (1). Criteria posed as convex feasibility programs
are derived. It is shown that one of the proposed criteria is
equivalent to the main result of [1], derived based on a cer-
tain Lyapunov-Krasovskii functional. The link between the
proposed IQCs for the “average delay-difference” operator
and the Lyapunov-Krasovskii functional is established. Also
established is that the results derived based on simplified
versions of this Lyapunov-Krasovskii functional are special
cases of the criterion proposed in this manuscript.

REFERENCES

[1] A. Seuret, “A novel stability analysis of linear systems under asyn-
chronous samplings,” Automatica, vol. 48, pp. 177–182, 2012.

[2] P. Naghshtabrizi, J. Hespanha, and A. Teel, “Exponential stability of
implusive systems with application to uncertain sampled-data systems,”
Systems and Control Letters, vol. 57, pp. 378–385, 2008.

[3] E. Fridman, “A refined input delay approach to sampled-data control,”
Automatica, vol. 46, pp. 421–427, 2010.

[4] K. Liu and K. Fridman, “Wirtinger’s inequality and Lyapunov-based
sampled-data stabilization,” Automatica, vol. 48, pp. 102–108, 2012.

[5] D.-R. Wu, Robustness analysis of linear sampled-data systems with
nonuniform samplings. 2013. Masters Thesis, National Sun-Yat Sen
University, Kaohsiung, Taiwan.

[6] A. Megretski and A. Rantzer, “System analysis via Integral Quadratic
Constraints,” IEEE Transactions on Automatic Control, vol. 42,
pp. 819–830, June 1997.

MTNS 2014
Groningen, The Netherlands

883


