
vii

1

1.1 .....................................................................................................1.1 

1.2 ...........................................................................1.3 

1.3 , ..........................................................................1.5 

1.4 .............................................................................................1.7 

1.5 .........................................................................1.11 

1.6 ...................................................................................................1.12 

1.7 .....................................................................1.13 

1.8 .......................................................................1.14 

1.9 ....................................................................................1.26 

.............................................................................................................1.31 

2

2.1 .....................................................................................................2.1 

2.2  Ohm.......................................................................................2.1 

2.3 ..................................................................................2.2 

2.4 .............................................................................................2.4 



viii

2.5 ....................................................................................2.4 

2.6 ...............................................................................2.5 

2.7 .....................................................................................2.6 

2.8 ...........................................................2.7 

2.9 ...............................................................................................2.12 

2.10 .........................................................2.15 

2.11 ..........................................2.18 

2.12 .....................................................................................................2.24 

2.13 ...............................................................2.28 

2.14 ..............................................2.31 

2.15 ...........................................................................................2.33 

2.16 ....................................................2.40 

2.17  Kirchhoff....................................................2.44 

2.18  Kirchhoff........................................................2.47 

2.19 ......................................2.48 

2.20 ...............................................2.52 

2.21 ..........................................2.54 

2.22
..............................................................................................2.55 

2.23 ..................................................................................2.57 

2.24  Simpson .....................................................................................2.58 

2.25 ...............................................................................2.61 

2.26  integration.m ........................................................................2.62 

.............................................................................................................2.71 



ix

3

3.1 .....................................................................................................3.1 

3.2 ............................................................................................3.2 

3.3 H ..............................................................................3.3 
3.3.1 ....................................3.10 
3.3.2 ......3.12 
3.3.3 ..................................................................3.16 
3.3.4 .........3.21 

3.4 .......................................................................................3.25 

3.5 H ............................................................................3.27 
3.5.1 ....................................3.31 
3.5.2 ......3.34 
3.5.3 ..................................................................3.36 
3.5.4 ..........3.38 

3.6 o  Millman.........................................................................3.41 

3.7 ......................................................................3.43 

.............................................................................................................3.44 

4

4.1 .....................................................................................................4.1 

4.2 ...................................................................4.1 
............................................................................................4.1 

.......................................................................................4.3 

4.3  - . ......................................................4.4 

4.4 .......................................................................4.8 



x

4.5  Thevenin orton.......................................................4.12 

4.6

        Thevenin orton..................................................................................4.16 

4.7 .........................................................................4.33 

4.8 ..................................................................................4.38 

4.9 ..........................................................................4.44 

4.10 . ..............................4.51 

.............................................................................................................4.57 

5

5.1 .....................................................................................................5.1 

5.2 .................................................5.2 

5.3  - ..........5.9 

5.4 ..........................................................................5.18 

5.5 ...................................................................5.19 

5.6 ...........................................................5.31 

5.7 ........................................................................................5.40 

5.8 ........................................................................5.55 

5.9 ...................5.57 

5.10 ...........5.74 

5.11 ........................................5.82 

5.12 ................................................................................5.95 



xi

5.13 ..................................................................5.104 

5.14 .............................................5.111 

5.15 ................................5.117 

5.16  Runge-Kutta .............................5.119 

...........................................................................................................5.127 

6

6.1 .....................................................................................................6.1 

6.2 .....................................................................................6.2 

6.3 ....................................................................................6.7 

6.4 .........................................................................................6.8 

6.5 ....................................................................6.9 

6.6 ......................................6.21 

6.7

................................................................................6.24 

6.8 ...........................................................6.27 

6.9 ......................................6.35 

.............................................................................................................6.38 




