Contents

1 Time Scales. ... ..... ... .. . .. . .. . . 1
1.1  Forward and Backward Jump, Graininess .................. 1

1.2 Induction Principle. . . ......... .. ... ... ... . ... 17

1.3 Advanced Practical Problems. . .......................... 19

1.4  Notes and References. . . ............... ... ... .. ........ 22

2 Differential Calculus of Functions of One Variable . . ... ......... 23
2.1  Differentiable Functions of One Variable................... 23
2.2 Mean Value Theorems. ... ........... ... .. ... .. ...... 50
23 Chain Rules. ........... .. . . . . 56
2.4 One-Sided Derivatives . . .. ..., 69
2.5 Nabla Derivatives. . .. ...t 73
2.6 Extreme Values............. ..., 75
2.7  Convex and Concave Functions. .. ....................... 82
2.8  Completely Delta Differentiable Functions. .. ............... 86
2.9  Geometric Sense of Differentiability ...................... 87
2.10 Advanced Practical Problems. .. ......................... 92
2.11 Notes and References. .. ........ ... ... ... .. .. ........ 94

3 Integral Calculus of Functions of One Variable. ................ 97
3.1 Regulated, rd-Continuous, and Pre-Differentiable Functions . . .. 97
3.2 Indefinite Integral. . .. ... ... . ... .. . . i 109
3.3  The Riemann Delta Integral. . . .......................... 111
3.4  Basic Properties of the Riemann Integral. . ................. 123
3.5 Some Elementary Functions. ... ......................... 149
3.5.1 Hilger’s Complex Plane.......................... 149

3.5.2 Exponential Function . . .......................... 160

3.5.3 Hyperbolic Functions . . .. ........................ 173

3.5.4 Trigonometric Functions. . . ....................... 184

3.6 Taylor’s Formula................... .. ... ... ... ...... 190
377 DHopital’sRule. . .. ... ... 199
3.8  Improper Integrals of the First Kind . ..................... 205

xi



xii

Contents

3.9  Improper Integrals of the Second Kind .................... 226
3.10 Advanced Practical Problems. .. .............. ... .. ... ... 233
3.11 Notes and References. ... .............. ... ... ... ....... 236
Sequences and Series of Functions . . ......................... 239
4.1  Uniform Convergence of Sequences of Functions . ........... 239
4.2 Uniform Convergence of Series of Functions ............... 250
4.3  Advanced Practical Problems. . ............. ... ... ... ... 259
44 Notes and References. . ............. ... ... ... .......... 260
Parameter-Dependent Integrals. .. ........................... 261
5.1  Normal Parameter-Dependent Integrals .. .................. 261
5.2 Improper Parameter-Dependent Integrals of the First Kind . . . .. 271
5.3 Advanced Practical Problems. .. ......................... 301
54 Notes and References. .. ........... ... . ... ... ... ....... 302
Partial Differentiation on Time Scales. . . ....... ... ... ... ... ... 303
6.1 Basic Definitions . .. ......... ... ... .. .. 303
6.2  Partial Derivatives and Differentiability . . ... ............... 342
6.3  Completely Differentiable Functions .. .................... 381
6.4  Geometric Sense of Differentiability ...................... 397
6.5  Sufficient Conditions for Differentiability. .................. 405
6.6  Equality of Mixed Partial Derivatives . .................... 408
6.7 TheChainRule........... ... . ... .. .. .. .. .. ...... 417
6.8  The Directional Derivative. . . ........................... 432
6.9 Implicit Functions .. ........... ... ... ... ... ... . ....... 436
6.10 Advanced Practical Problems. ... ........................ 442
6.11 Notes and References. .. ........ ... .. .. .. ... ... .... 446
Multiple Integration on Time Scales. ... ...................... 449
7.1  Multiple Riemann Integrals over Rectangles .. .............. 449
7.2 Properties of Multiple Integrals over Rectangles . ............ 472
7.3  Multiple Integration over more General Sets . ............... 494
7.4  Advanced Practical Problems. . .............. ... ... ... ... 513
7.5 Notes and References. . .. ............ ... ... .. .......... 514
Line Integrals . . . . ...... ... ... .. ... ... . . . . .. 517
8.1 Length of Time Scale Curves ........................... 517
8.2 Line Integrals of the First Kind . . . ....................... 532
8.3  Line Integrals of the Second Kind . ... .................... 542
84 Green’sFormula ........... ... ... ... ... ... ... . ... .... 551
8.5  Advanced Practical Problems. ... ........................ 559
8.6 Notes and References. .. ......... ... ... .. ... ... .... 561
Surface Integrals. . . ........ ... ... ... ... ... . ... 563
9.1  Surface Areas. . ... ... 563

9.2 Surface A-Integrals ... ...... ... ... . ... .. ... 582



Contents xiii

9.3  Advanced Practical Problems. ... ............. ... ........ 596
94 Notes and References. . . ......... ... ... . ... . . ... . ..... 597
References. . . . ... 599



2 Springer
http://www.springer.com/978-3-319-47619-3

Multivariable Dynamic Calculus on Time Scales
Bohner, M.; Georgiev, 5.G.

2016, X, 603 p., Hardcover

ISBN: 978-3-319-47619-3



	Contents



