Cambridge University Press

978-0-521-09872-4 - Computer Simulation of Continuous Systems
R. J. Ord-Smith and J. Stephenson

Table of Contents

More information

Contents

Page

Preface 1
Chapter 1 Computer Simulation
1.1 Introduction 3
1.2 Computer simulation for continuous systems 5
1.3 Formulation and solution of problems by simulation 6
1,4 Errors 9
Chapter 2 Analogue and Simple Parallel Logic Computers
2.1 Introduction to analogue computing 11
2,2 Sequence of study 13
2.3 Simple parallel logic hybrid computers 19
2.4 Characteristics of analogue computing 21
2.5 Discussion concerning the role of parallel logic

facilities 24
Chapter 3 Study of Differential Equation Problems by Analogue

Simulation

3.1 An illustrative example involving radio active decay 25
3.2 Generation of a timebase reference 29
3.3 Examples for practical study 30
3.4 Scaling 32
3.5 Normalised variable method for amplitude scaling 32
3.6 Example illustrating use of amplitude scaling 35
3.7 Time scaling 42
3.8 General discussion 46
3.9 Further examples for practical study 47

iii

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9780521098724
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-09872-4 - Computer Simulation of Continuous Systems
R. J. Ord-Smith and J. Stephenson

Table of Contents

More information

Chapter 4 Generation of Functions of the Independent Variable

4.1 Introduction to Chapters 4 and 5

4,2 Generation of explicit functions of the independent
computer variable 'time'’

4,3 Functions which can be made the solutions of linear
constant coefficient differential equations

4,4 Continuous functions of time generated using both linear
and non-linear units

4,5 Functions of time containing discontinuities or other
abrupt changes

4,6 Miscellaneous examples

Chapter 5 Generation of Functions of a Dependent Variable

5.1 Continuous functions of one dependent variable

5.2 Application to the problem of the large-scale motion
of a pendulum

53 Discontinuous functions and functions with discontinuous
derivatives

5.4 Application involving use of modulus in a projectile
problem

5.5 Note on checking and displaying function generator
characteristics

5.6 Miscellaneous examples

Chapter 6 Analogue Memory and its Applications

6.1 Introduction

6.2 Repetitive and iterative operation of an analogue
computer

6.3 Memory pair

6.4 Application of memory pairs in parameter sweeps

6.5 Application of memory pairs in the study of split
boundary value problems

6.6 Miscellaneous examples

iv

51

52

52

58

60
66

70

73

74

79

81
82

89

92

93

96

100

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521098724
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-09872-4 - Computer Simulation of Continuous Systems
R. J. Ord-Smith and J. Stephenson

Table of Contents

More information

Chapter 7 Miscellaneous Advanced Techniques

7.1
7.2

7.3

7.4

Introduction

Function generation by use of multipliers and
integrators

Avoidance of division by the parametric use of
computer time

Function generation by high-speed subroutines

Chapter 8 Digital Simulation

O 0 ~N U W N

(o]
o

L S T S i S
—
—

e
N

Introduction

Comparison of digital and analogue /hybrid simulation
Block form languages

Expression based languages

BEDSOCS. An example

Structure and operation of a BEDSOCS program
Control variables

Interaction

Function generation

Detection of special values in solutions
Comment regarding iterative computation

Illustrative examples

Chapter 9 Hybrid Computers

9.1
9.2
9.3
9.4
9.5

Introduction

Hardware

Software

Assembler routines for hybrid operations

Interpretive language for hybrid operations

Chapter 10 Sequential Hybrid Computing

10.1
10,2
10.3
10. 4
10,5
10. 6

Introduction

Run sequencing

Split boundary value problems
Parameter optimisation
General comment

Examples

113

113

117
123

131
135
139
142
145
148
151
153
154
155
160
16l

177
179
184
186
188

196
197
199
203
223
223

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521098724
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-09872-4 - Computer Simulation of Continuous Systems
R. J. Ord-Smith and J. Stephenson

Table of Contents

More information

Chapter 11 Applications Involving Simultaneous Computation

11,1 Introduction

11.2 Simultaneous hybrid operations

11,3 Parallel operations within BASIC

11.4 Hybrid optimisation problem involving sequential and

parallel computation. Motion of a railway coach

Chapter 12 Simulation in Control

12,1  Introduction

12,2 Note on the role of simulation

12.3 An example of a control system

12.4 General comments

12,5 An example of a linear control system used to control
the position of a load

12,6 Simulation of a 1st order lag

12.7 Simulation of a quadratic system

12,8 Simulation of transfer functions

12.9 Measurement of behaviour of analogue computer models

12,10 Examples

Appendix 1 Analogue and Hybrid Computer Hardware
Al.1 Introduction

Al,2 Linear analogue units

Al,3 Non-linear analogue devices

Al.4 Hybrid interface units

Appendix 2 Preparation and Checking
A2.1 Introduction

A2, 2 Static testing

A2,3 Dynamic checking

A2.4 Computer aids

Further Reading

Index

vi

228
232
237

241

249
249
250
251

256
263
266
268
272
272

289
289
299
302

309
310
313
316

318

321

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521098724
http://www.cambridge.org
http://www.cambridge.org

