Cambridge University Press

978-1-108-47835-9 — Uncertainty Analysis for Engineers and Scientists

Faith A. Morrison
Table of Contents
More Information

Contents

1.1
1.2
1.3
1.4
1.5
1.6

2.1
2.2
23
24
2.5
2.6

3.1
32
33
34
3.5
3.6

4.1
4.2

Preface

Introduction and Definitions
Precision and Accuracy
Significant Figures

Error Limits

Types of Uncertainty or Error
Summary

Problems

Quick Start: Replicate Error Basics
Introduction

Data Sampling

Replicate Error Limits

Significant Figures on Error
Summary

Problems

Reading Error

Sources of Reading Error
Standard Reading Error
Combining Standard Errors
Working with Reading Error
Summary

Problems

Calibration Error
Introduction to Calibration
Determination of Calibration Error

page Vvii

O < N W N~

20
21
29
46
89
91
93

101
104
117
123
126
133
134

138
142
147

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781108478359
www.cambridge.org

Cambridge University Press

978-1-108-47835-9 — Uncertainty Analysis for Engineers and Scientists

Faith A. Morrison
Table of Contents
More Information

Vi

4.3
4.4
4.5
4.6

5.1
52
53
54
5.5
5.6

6.1
6.2
6.3
6.4
6.5
6.6
6.7

Contents

Special Considerations at Lower and Upper Performance Limits 152

Working with Calibration Error
Summary
Problems

Error Propagation
Introduction

How to Propagate Error

Error Propagation Worksheet
Working with Error Propagation
Summary

Problems

Model Fitting

Introduction

Least Squares of Linear Models

Least Squares of Polynomial Models
Extensions of Least Squares to Other Models
Least Squares with Physics-Based Models
Summary

Problems

Appendix A Worksheets for Error Analysis

Appendix B Significant Figures

Appendix C Microsoft Excel Functions for Error Analysis

Appendix D MATLAB Functions for Error Analysis

Appendix E Statistical Topics
Appendix F Choosing an Empirical Model

Bibliography

Index

155
176
177

181
182
183
192
197
225
226

233
234
235
283
298
303
307
308

315
321
325
328
346
355

366
370

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781108478359
www.cambridge.org

