
Contents

Preface — VII

Introduction — IX

1
1.1
1.2
1.2.1
1.3
1.3.1
1.3.2
1.3.3
1.4
1.4.1
1.4.2
1.4.3

Preliminaries — 1
Notations, concepts, and lemmas — 1
Fractional calculus — 3
Special functions — 5
Semigroups and sectorial operators — 9
Go-semigroup — 9
Sectorial operators — 9
Almost sectorial operators —11
Results from analysis —15
Laplace transform —15
Measure of noncompactness —16
Fixed point theorems —19

2 Nonautonomous problems with Riemann-Liouville fractional 
derivative — 21

2.1
2.2
2.2.1
2.2.2
2.2.3
2.3
2.4
2.5
2.6
2.6.1
2.6.2

Introduction — 21
Solutions to linear problems — 25
A result for a linear bounded operator — 26
Properties of two operators — 29
Construction of a fundamental solution — 39
Classical solutions to linear problems — 54
Bounded perturbation — 55
Mild solutions to nonlinear problems — 61
Applications — 67
Fractional diffusion equations — 67
Fractional Schrodinger-type equations — 69

3
3.1
3.2
3.2.1
3.2.2
3.3
3.3.1
3.3.2
3.3.3

Nonautonomous problems with Caputo fractional derivative — 72
Introduction — 72
The results with analytic semigroups — 75
Two families of operators — 75
Existence and regularity — 87
Results for almost sectorial operators —101
The operator families —101
The solution operator families —113
Classical solutions to linear problem —123

https://d-nb.info/1322310823


Bibliography — 233

3.3.4
3.4

Mild solutions to the nonlinear problem —126
Applications —131

4
4.1
4.2
4.3
4.4

Nonautonomous problems of order a e (1,2) —136
Introduction —136
An operator family —137
Construction of solution operators —149
Existence of classical solutions —158

5
5.1
5.2
5.3
5.4
5.5

Infinite interval problem of order a e (0,1) (I) —166
Introduction —166
Preliminaries —167
Generalized Arzela-Ascoli theorem —168
Several useful lemmas —173
The existence results —180

6
6.1
6.2
6.3
6.4
6.5

Infinite interval problem of order a € (0,1) (II) —186
Introduction —186
Preliminaries —186
Several useful lemmas —188
Existence theorems —193
Attractivity —197

7
7.1
7.2
7.3
7.4
7.5
7.6

Infinite interval problem of order a e (1,2) — 202
Introduction — 202
Fractional calculus on an infinite interval — 203
A new definition of mild solutions — 211
Several useful lemmas — 216
Existence theorems — 226
Examples — 230

Index — 241


