
Contents

1 Preliminary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 Some Definitions and Theorems in Modern Analysis . . . . . . . . . . 1
1.2 Some Useful Inequalities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.3 Basic Theory of Semigroups . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2 Exponential Stability for Nonlinear Thermoelastic Equations
with Second Sound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.2 Global Existence and Exponential Stability . . . . . . . . . . . . . . . . . 29
2.3 Bibliographic Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

3 Energy Decay for a Timoshenko-Type System
with a Past History . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
3.2 Preliminaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52
3.3 Case of Equal Wave-Speeds . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
3.4 Case of Nonequal Wave-Speeds . . . . . . . . . . . . . . . . . . . . . . . . 64
3.5 Bibliographic Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

4 Stability for a Timoshenko-type Thermoelastic Equations
of Type III with a Past History . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
4.2 Preliminaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
4.3 Polynomial Stability for k

q1
6¼ b

q2
. . . . . . . . . . . . . . . . . . . . . . . . . 76

4.4 Exponential Stability for k
q1
¼ b

q2
. . . . . . . . . . . . . . . . . . . . . . . . 83

4.5 Bibliographic Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

5 Global Existence of Solutions for the Thermoelastic
Bresse System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
5.2 Main Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99
5.3 Some Lemmas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

xi

http://dx.doi.org/10.1007/978-981-10-1714-8_1
http://dx.doi.org/10.1007/978-981-10-1714-8_1
http://dx.doi.org/10.1007/978-981-10-1714-8_1#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_1#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_1#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_1#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_1#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_1#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_2
http://dx.doi.org/10.1007/978-981-10-1714-8_2
http://dx.doi.org/10.1007/978-981-10-1714-8_2
http://dx.doi.org/10.1007/978-981-10-1714-8_2#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_2#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_2#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_2#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_2#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_2#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_3
http://dx.doi.org/10.1007/978-981-10-1714-8_3
http://dx.doi.org/10.1007/978-981-10-1714-8_3
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec5
http://dx.doi.org/10.1007/978-981-10-1714-8_3#Sec5
http://dx.doi.org/10.1007/978-981-10-1714-8_4
http://dx.doi.org/10.1007/978-981-10-1714-8_4
http://dx.doi.org/10.1007/978-981-10-1714-8_4
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec5
http://dx.doi.org/10.1007/978-981-10-1714-8_4#Sec5
http://dx.doi.org/10.1007/978-981-10-1714-8_5
http://dx.doi.org/10.1007/978-981-10-1714-8_5
http://dx.doi.org/10.1007/978-981-10-1714-8_5
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec3


5.4 Proofs of Theorems 5.2.1–5.2.4. . . . . . . . . . . . . . . . . . . . . . . . . 106
5.5 Bibliographic Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

6 Stability for a Thermoelastic Bresse System . . . . . . . . . . . . . . . . . . 111
6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
6.2 Case of Equal Wave Speeds: E = G. . . . . . . . . . . . . . . . . . . . . . 112
6.3 Bibliographic Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119

7 Global Existence and Exponential Stabilization
for the Higher-Dimensional Linear Thermoelastic
System of Type III. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
7.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
7.2 Main Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
7.3 Global Well-Posedness. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129
7.4 Proof of Main Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
7.5 Bibliographic Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150

8 Global Existence for the Three-Dimensional Thermoelastic
Equations of Type II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
8.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
8.2 Main Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
8.3 Proofs of Theorems 8.2.1–8.2.2. . . . . . . . . . . . . . . . . . . . . . . . . 158
8.4 Bibliographic Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

9 Energy Decay for Thermoviscoelastic Systems. . . . . . . . . . . . . . . . . 165
9.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
9.2 Preliminaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168
9.3 Main Results. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174
9.4 Bibliographic Comments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199

xii Contents

http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec5
http://dx.doi.org/10.1007/978-981-10-1714-8_5#Sec5
http://dx.doi.org/10.1007/978-981-10-1714-8_6
http://dx.doi.org/10.1007/978-981-10-1714-8_6
http://dx.doi.org/10.1007/978-981-10-1714-8_6#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_6#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_6#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_6#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_6#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_6#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_7
http://dx.doi.org/10.1007/978-981-10-1714-8_7
http://dx.doi.org/10.1007/978-981-10-1714-8_7
http://dx.doi.org/10.1007/978-981-10-1714-8_7
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec5
http://dx.doi.org/10.1007/978-981-10-1714-8_7#Sec5
http://dx.doi.org/10.1007/978-981-10-1714-8_8
http://dx.doi.org/10.1007/978-981-10-1714-8_8
http://dx.doi.org/10.1007/978-981-10-1714-8_8
http://dx.doi.org/10.1007/978-981-10-1714-8_8#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_8#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_8#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_8#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_8#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_8#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_8#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_8#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_9
http://dx.doi.org/10.1007/978-981-10-1714-8_9
http://dx.doi.org/10.1007/978-981-10-1714-8_9#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_9#Sec1
http://dx.doi.org/10.1007/978-981-10-1714-8_9#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_9#Sec2
http://dx.doi.org/10.1007/978-981-10-1714-8_9#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_9#Sec3
http://dx.doi.org/10.1007/978-981-10-1714-8_9#Sec4
http://dx.doi.org/10.1007/978-981-10-1714-8_9#Sec4


http://www.springer.com/978-981-10-1713-1


	Contents

