Contents

1 Memorized Linear Discrete Systems ... ....................... 1
1.1 Basic Iterative Solutions. . .. .......... ... ... ... ... . ...... 1

1.2 Tterative Solutions with Distinct Eigenvalues . ................ 4

1.3 Tterative Solutions with Multiplicity . .. ..................... 12

1.4 Stability and Boundary. . .......... ... ... .. .. .. ... 27

1.5 1-D Memorized Linear Discrete Systems ... ................. 46
1.5.1 1-D Linear Discrete Systems Without Memory. ......... 46

1.5.2 1-D Linear Discrete System with Finite-Step Memory . ... 47
References. . .. ... .. . 50

2 Memorized Nonlinear Discrete Systems. .. ..................... 51
2.1 Definitions . .. ... .ot 51
2.2 Fixed Points and Stability. . . ......... .. ... ... ... ... . ... 55
2.3 Bifurcation and Stability Switching . ....................... 70
2.3.1 Stability and Switching. . .......... ... ... ... ..... 76

2.3.2 Bifurcations. . ... ........ ... 102

2.3.3 1-D Memorized Nonlinear Discrete Systems. ... ........ 110
References. . .. ... . .. 114

3 Discretization of Time-delay Systems. . ... ..................... 115
3.1 Time-delay Systems .. ........ ... ... ..., 115
3.2 Basic Discretization Methods . .. ......... ... ... ... ... .... 118
3.2.1 Forward Euler Method . ... ........................ 120

3.2.2 Backward Euler Method . . . ...... ... ... ... ... ... ... 127

3.2.3 Trapezoidal Rule Discretization. ... .................. 133

3.24 Midpoint Method .. ......... ... . ... ... ... ... 141

3.3 Explicit Runge-Kutta Methods. . . ......................... 148
3.3.1 Runge-Kutta Method of Order 2 .. .................. 148

3.3.2  General Explicit Runge-Kutta Methods ............... 152

3.3.3 Runge—Kutta Method of Order 3 .................... 161

3.3.4 Runge—Kutta Method of Order 4 .................... 165

ix



4

5

Contents

3.4 TImplicit Runge—Kutta Methods. . .......................... 169
3.4.1 Polynomial Interpolation. .. .......... ... ... ... ... ... 171
3.4.2 TImplicit Runge—Kutta Methods . . .. .................. 173
343 GaussMethod. . ............ ... ... ... ... ... 179
344 Radau Method. . ...... ... .. ... ... ... ... 183
345 Lobatto Method. . ........ ... .. .. .. ... ... .. ..... 187
3.4.6 Diagonally Implicit RK Methods . ................... 190

3.5 Multistep Methods . ......... ... .. .. 193
3.5.1 Adams-Bashforth Methods . ........................ 193
3.5.2 Adams—Moulton Methods. . ............. ... ... ..... 203
3.5.3 Explicit Adams Methods. . ......................... 212
3.5.4 Implicit Adams Methods. . ......................... 214
3,55 General Forms. ........... ... ... ... .. . .. ... ...... 217

References. . . ... . . 220

Periodic Flows in Time-delay Systems. ........................ 221

4.1 Interpolation Method . ........ ... ... .. ... .. ... .. ... ..... 221

4.2 Continuous Integration Method . .......................... 242

4.3 Discrete Fourier Series . . . ...........o .. 264

References. . . ... 270

Time-Delayed Duffing Oscillator ... ... ... ... ... .. ... ... ... 271

5.1 A Semi-analytical Method .. .......... ... ... .. .. ... .... 271
5.1.1 Discretization . ............. ... 271
5.1.2 Period-1 Motions ........... ... it 273
5.1.3 Period-m Motions . . ............... it 276
5.1.4 Finite Discrete Fourier Series . ...................... 278

5.2 Bifurcation Trees of Periodic Motions . . .................... 280

5.3 Frequency—Amplitude Characteristics. . ..................... 291

5.4 Numerical Tllustrations . . ................o it 293

Reference .. ... . . 296



2 Springer
http://www.springer.com/978-3-319-42777-5

Memaorized Discrete Systems and Time-delay
Luo, AC.).

2017, ¥ 298 p. 35 illus,, 17 illus. in color., Hardcowver
ISBN: @78-3-319-42777-5



	Contents



