Contents

Notation
Preface

1 The Jacobsthal and Pell numbers and their generalizations
1.1 The Jacobsthal numbers and their properties . . . . .. ..
1.2 Generalizations of the Jacobsthal numbers . . . . . . . . ..
1.3 The Pell numbers and their properties . . . . .. .. .. ..

1.4 Generalizations of the Pell numbers. . . . . . . . ... ...

2 Quaternions
2.1 Definition and basic properties . . . . .. ... .. ... ..
2.2 The Jacobsthal quaternions and their generalizations . . . .

2.3 The Pell quaternions and their generalizations . . . . . . . .

3 Split quaternions
3.1 Definition and basic properties . . . ... .. ... ... ..
3.2 The split Jacobsthal quaternions and their generalizations .

3.3 The split Pell quaternions and their generalizations . . . . .

4 Dual-hyperbolic numbers
4.1 The dual-hyperbolic (s, p)-Jacobsthal numbers . . . .. ..
4.2 The dual-hyperbolic r-Pell numbers . . . . ... ... ...

3

©

27
27
30
35

43
43
45
o1



5 Bihyperbolic numbers 71
5.1 Combinatorial properties of the bihyperbolic Jacobsthal and

Pell numbers . . . . ... .. ... 74
5.2 Idempotent representations of the bihyperbolic Jacobsthal
and PellUinbels o s s v s m s o s o 58 0 6 & 58 8 5 @ 8 &6 82
5.3 Generalization of bihyperbolic numbers . . . .. ... ... 86
6 Bihypernomials 89
6.1 The Pell and Pell-Lucas bihypernomials . . . . .. ... .. 89
6.2 The Jacobsthal and Jacobsthal-Lucas bihypernomials . .. 94
6.3 Some identities for the Jacobsthal and Jacobsthal-Lucas bi-
hypernomials . . . . . ... .. .. ... ... ... ... 99
7 Hybrid numbers and hybrinomials 105
7.1 The Horadam hybrid numbers . . . . . . .. ... ... ... 106
T2 HybHNomials « s s 0 5 s v o s 5 8 88 5% 4 5 80 55 55 4 % @ 5 110
Bibliography 8 i By
Index 127



