Contents

(1.2.1  Hypothesis & Objectives|
(1.2.2  Summary| . ... .. ..
(1.3.1 Algebral . ... ... ..
1.3.3 Function Setsl . . . . ..
(1.3.4  Stability| . . . . . .. ..

[2

Fractional Systems|

2.1 Memory| . . ... ... ... ..
[2.1.1  Forgetting factor| . . . .
[2.1.2  Remembering property| .

[2.2  Stability| . . ... .00

[2.3  Growth and Decayment| . . . .
2.3.1 Transientl . . ... ...
[2.3.2  Order of growth /decay]| .
[2.3.3 Rate of decay| . . . . . .

2.4 Modellingl . . ... ... .. ..

B

Fractional Adaptation|

[3.1 Regression Model . . . . .. ..
B2 Trachionaled Cradient D l
[3.3  Adaptation with Memory|. . . .
[3.4  Finite-Time Adaptation| . . . .
[3.5  Switched Adaptation| . . . . . .

[3.6  Optimal Second-Level Adaptation| . . . . . . . ... ... ... ... .....

Applications|

[4.1 Case 1: Modelling|. . . . . . ..
[4.2  Case 2: Long-memory| . . . ..
(4.3 Application 1: Control Problem|
[4.4  Application 2: Observer Problem|

U O e W W W N =

—
_ O O O O WK OO

—

12
13
15
17
20
22

24
24
25
25
27



6 Simulation Study]
[b.1 State feedback adaptive controll
[>.1.1 Roleof p| . ... ...
b.1.2 Roleofaol . ... ...

6 Proofs

[6.1 Regression equations| . . . . .

[6.2  Proots for the fractionalized gradient| . . . . . . . . ... ... ... .. ...

[6.3  Proots for the estimator with memory|{. . . . . . .. ... .. ... ... ...

[6.5  Proots for the Switched Adapta

tlon| . . . ...

[6.5.1 Implementability| . . .

[6.6 Proot ot Proposition {4 . . . .
6.7 Proofs of Sectionldl . . . . . .
[6.7.1  Proof of Proposition [5|
[6.7.2  Proof of Proposition [6|
[6.7.3  Proof of Proposition [7|
[6.7.4  Proof of Proposition [§|
[6.7.5  Proof of Proposition [9|

[r__Conclusions|

(8  Bibliography|

vi

30
30
31
31
33

37
37
38
38
39
39
39
41
42
45
45
45
45
46
46
46
47
47
47

49

51



