
CHAPTER 4

CONCLUSION

In this work, we study the asymptotic stability of zero solution for neutral

system with time-varying delay. We give sufficient conditions for neutral system

without uncertainties and neutral system with uncertainties. The main results are

summarized as follows:

4.1 Delay-dependent Criterion for Asymptotic Stabil-

ity of Neutral System without Matrices Uncertain-

ties

Theorem 3.1.1. For given nonnegative scalars τm and τM , system (3.6) is asymp-

totically stable for any τ(t) satisfying 0 ≤ τm ≤ τ(t) ≤ τM , if there exist matrices

P > 0, Q > 0, R > 0, S > 0, Y > 0 and Li, Ki, Mi(i = 1, 2, 3, 4, 5) of appropriate

dimensions such that

Σ1 =




φ11 φ12 φ13 φ14 φ15 2dMT
1 2τeL

T
1 ρKT

1 B

∗ φ22 φ23 φ24 φ25 2dMT
2 2τeL

T
2 ρKT

2 B

∗ ∗ φ33 φ34 φ35 2dMT
3 2τeL

T
3 ρKT

3 B

∗ ∗ ∗ φ44 φ45 2dMT
4 2τeL

T
4 ρKT

4 B

∗ ∗ ∗ ∗ φ55 2dMT
5 2τeL

T
5 ρKT

5 B

∗ ∗ ∗ ∗ ∗ −2dY 0 0

∗ ∗ ∗ ∗ ∗ ∗ −2τeR 0

∗ ∗ ∗ ∗ ∗ ∗ ∗ −ρS




< 0 (4.1)

where

φ11 = Q + KT
1 A + AT K1 + L1 + LT

1 + MT
1 + M1 + Q1

φ12 = KT
1 B − LT

1 + AT K2 + L2 + M2

φ13 = −KT
1 + AT K3 + L3 + M3 + P
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φ14 = KT
1 C + AT K4 + L4 + M4 − PC

φ15 = AT K5 + L5 + M5 − M1

φ22 = −Q + KT
2 B + BT K2 − LT

2 − L2

φ23 = −KT
2 + BT K3 − L3

φ24 = KT
2 C + BT K4 − L4

φ25 = BT K5 − L5 − M2

φ33 = dY + τeR + ρS − KT
3 − K3 + Q2

φ34 = KT
3 C − K4

φ35 = −K5 − M3 − PC

φ44 = KT
4 C + CT K4 − Q2

φ45 = CT K5 − M4 + CPCT

φ55 = −MT
5 − M5 − Q1
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4.2 Delay-dependent Criterion for Asymptotic Stabil-

ity for Uncertain Neutral System

Theorem 3.2.1 For given nonnegative scalars τm and τM , system (3.1) is asymp-

totically stable for any τ(t) satisfying 0 ≤ τm ≤ τ(t) ≤ τM if there exist some

matrices P, Q,Q1, Q2, R, S, Y > 0 and Li, Ki, Mi(i = 1, 2, 3, 4, 5) such that

Σ =




ξ11 ξ12 ξ13 ξ14 ξ15 2dMT
1 2τeL

T
1 ρKT

1 (B + ∆B(t))

∗ ξ22 ξ23 ξ24 ξ25 2dMT
2 2τeL

T
2 ρKT

2 (B + ∆B(t))

∗ ∗ ξ33 ξ34 ξ35 2dMT
3 2τeL

T
3 ρKT

3 (B + ∆B(t))

∗ ∗ ∗ ξ44 ξ45 2dMT
4 2τeL

T
4 ρKT

4 (B + ∆B(t))

∗ ∗ ∗ ∗ ξ55 2dMT
5 2τeL

T
5 ρKT

5 (B + ∆B(t))

∗ ∗ ∗ ∗ ∗ −2dY 0 0

∗ ∗ ∗ ∗ ∗ ∗ −2τeR 0

∗ ∗ ∗ ∗ ∗ ∗ ∗ −ρS




< 0 (4.2)

where

ξ11 = φ11 + KT
1 ∆A(t) + ∆A(t)T K1 + Z11

ξ12 = φ12 + ∆AT (t)K2 + KT
1 ∆B(t) + Z12

ξ13 = φ13 + ∆A(t)T K3 + Z13

ξ14 = φ14 + ∆A(t)T K4 + Z14

ξ15 = φ15 + ∆A(t)T K5 + Z15

ξ22 = φ22 + ∆B(t)T K2 + KT
2 ∆B(t) + Z22

ξ23 = φ23 + ∆B(t)T K3 + Z23

ξ24 = φ24 + ∆B(t)T K4 + Z24

ξ25 = φ25 + ∆B(t)T K5 + Z25

and φ11, φ12, φ13, φ14, φ15, φ22, φ23, φ24, φ25, φ33, φ34, φ35, φ44, φ45, φ55 satisfy theorem

3.1.1.
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Theorem 3.2.2 For given nonnegative scalars τm and τM , system (3.1) is asymp-

totically stable for any τ(t) satisfying 0 ≤ τm ≤ τ(t) ≤ τM if there exist constants

ε > 0 and some matrices P, Q,Q1, Q2, R, S, Y > 0 and Li, Ki, Mi(i = 1, 2, 3, 4, 5)

such that

Σ2 =




φ11 φ12 φ13 φ14 φ15 2dMT
1 2τeL

T
1 ρKT

1 B KT
1 E εGT

∗ φ22 φ23 φ24 φ25 2dMT
2 2τeL

T
2 ρKT

2 B KT
2 E εGT

1

∗ ∗ φ33 φ34 φ35 2dMT
3 2τeL

T
3 ρKT

3 B KT
3 E 0

∗ ∗ ∗ φ44 φ45 2dMT
4 2τeL

T
4 ρKT

4 B KT
4 E 0

∗ ∗ ∗ ∗ φ55 2dMT
5 2τeL

T
5 ρKT

5 B KT
5 E 0

∗ ∗ ∗ ∗ ∗ −2dY 0 0 0 0

∗ ∗ ∗ ∗ ∗ ∗ −2τeR 0 0 0

∗ ∗ ∗ ∗ ∗ ∗ ∗ −ρS 0 0

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ −εI 0

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ −εI




< 0

(4.3)

where φ11, φ12, φ13, φ14, φ15, φ22, φ23, φ24, φ25, φ33, φ34, φ35, φ44, φ45, φ55 satisfy theo-

rem 3.1.1.


