Chapter 1

section one

Chapter 2

CONTENTS

PROLOGUE 1
1-1 Importance of Production 1
1-2 Short History of Production Studies 1
1-3 Production and Production Systems 6
1-4 Models of Production Systems 8
1-5 Planning, Analysis, and Control of Production Systems 11
1-6 Summary 17
1-7 References 18
1-8 Questions and Problems 18
PLANNING 21
PRODUCTS AND SERVICES: Design and Development 23
2-1 Importance 23
2-2 Product/Service Cycles 24
2-3 The Search for Something New 26
2-4 Cause-and-Effect Analysis 29
2-5 Research and Development 32
2-6 Product/Service Systems 38
2-7 Production Functions 41
2-8 Decision-Making in a Production System 48
2-9 Summary 52
2-10  References 53
2-11  Questions and Problems 53



Chapter 3

Chapter 4

Chapter 5

xii

FORECASTING

3-1 Importance

3-2 Problems

3-3 History

3-4 Sources

3-5 Time-Serics Analysis

3-6 Time-Serics Calculations
3-7 Correlation

3-8 Selection of a Forecasting Method
3-9 Summary

3-10  References

3-11  Questions and Problems

ECONOMIC EVALUATION

4-1

4-2
4-3
4-4
4-5
4-6
4-7
4-8
4-9

Importance

Tactics and Strategies
Primary Studies

Studies Assuming Certainty
Studies Recognizing Risk
Capital Rationing
Summary

References

Quecstions and Problems

ALLOCATION OF RESOURCES

w
T

A
Ct o OO R

(&7 tTﬂU“
1

«
© oD

[ S

Py
._.y:_nv-ov-‘v—l
PR )

Importance

Linear Programming

Graphical Method
Transportation Method of 1.P
Initial Feasible Solution—Vogel's
Approximation Method

Optimal Solution—Steppingstone Method
Irregularities in Transportation Problems
Transfer Costs—MODI Method
Aggregate Planning

Transportation Model for Production Pl

More Mathematical Models for Agy
Summary h

References
Questions and Problems

anning
regate Planning 187

Contents

102

102
102
106
1210
132
141
144
146
146

155

155
156
156
163

163
168
170
176
179
183

189
191
191



Chapter 6

section two

Chapter 7

Chapter 8

Chapter 9

Contents

RESOURCE SCHEDULING

6-1 Importance

6-2 Network Scheduling

6-3 Construction of a CPS Network
6-4 The Critical Path

6-5 PERT Calculations

6-6 Network Applications in Project Planning
6-7 Overview of Project Scheduling
6-8 Summary

6-9 References

6-10  Questions and Problems
ANALYSIS

HUMAN FACTORS

7-1
7-2
7-3
7-4
7-5
7-6
7-7
7-8
7-9
7-10

Importance

Human Abilities
Placement

Training

Motivation

Safety

Supervision

Summary

References

Questions and Problems

WORK ENVIRONMENT

8-1
8-2
8-3
8-4
8-5
8-6
8-7
8-8

Importance

Site Location

Facilities Layout

Work Place Design
Working Conditions
Summary

References

Questions and Problems

METHODS AND MEASUREMENT

9-1
9-2

Importance
Process Analysis

xiii

197

197
198
199
207
213
216
220
223
224
224

231

234

234
235
240
249
252
256
263
268
269
270

276

276
276
284
292
297
304
306
306

316

316
317



Chapter 10

Chapter 11

Chapter 12

xiv

9-3 Motion Study

9-4 Method Improvement Programs
9-5 Time Study

9-6 Work Sampling

9-7 Wage Payments

9-8 Summary

9-9 References

9-10  Questions and Problems

MACHINES AND MAINTENANCE

10-1  Importance

10-2  Replacement Analysis
10-3  Sequencing

10-4  Machine Loading

10-5  Maintenance

10-6  Waiting Lines

10-7  Summary

10-8  References

10-9  Questions and Problems

MATERIALS

11-1  Importance
11-2  Purchasing
11-3  Inventory Concepts

11-4  Inventory Models Assuming Certainty

11-5  Inventory Models Recognizing Risk
11-6  Inventory Management

11-7  Material Handling and Control
11-8  Summary )

11-9  References

11-16  Questions and Problems

SYSTEMS ANALYSIS

12-1  Importance
12-2 The Systems Analysis Challenge
12-3  RPM Systems Network

12-4 Computers and Data Processing
125 Simulation k
12-6  Summary

12-7  References

. :
12-8  Questions and Problems

Contents

326
330
332
349
356
361
367
368

376

376
377
AR5
393
396
405
4144
417
117

425

425
126
136
411
450
459
465
169
473
174

480

480
481
482
191
493
509



Contents XV

section three CONTROL 523
Chapter 13 QUANTITY CONTROL 525
13-1 Importance 525

13-2  Control Designs 526

13-3  Control Actions 529

13-4 Control Tools and Techniques 531

13-5  Summary 551

13-6  References 554

13-7  Questions and Problems 554

Chapter 14 QUALITY ASSURANCE 559
14-1 Importance 559

14-2  Economics of Quality Assurance 561

14-3  Organization for Quality 564

14-4  Inspection 567

14-5  Acceptance Sampling 570

14-6  Theory of Control Charts . 582

14-7  T'ypes of Control Charts 584

14-8  Application of Quality Control 5%

149  Summary 596

14-10 References 599

14-11 Questions and Problems 599

Chapter 15 PRODUCTIVITY 606
15-1 Importance 606

15-2  Factors and Effects of Productivity 607

15-3  Productivity Patterns 611

15-4  Productivity in Manufacturing Industries 612

15-5  Productivity in Service Industrics 616

156  Productivity in Government 620

15-7  Summary 623

15-8  References 624

15-9  Questions and Problems 625

Chapter 16 EPILOGUE 629
16-1  Systems Thinking: Revisited 629

16-2  Challenge: Theory to Practice 633

16-3  Challenge: Scarce Resources 636

16-4  Challenge: Environment Protection 637



Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

16-5 Challenge: Societal Responsibilities
16-6 One More Time: .......

STATISTICAL TABLES

A-] Areas of a Standard Normal Distribution
A-2 Student’s ¢ Distribution

INTEREST TABLES

SIMPLEX METHOD

C-1 Problem Statement

G2 Simplex Tableau

C-3  Optimality Test

C-4 Revision of a Nonoptimal Solution

C-5 Optimal Solution

C-6 Degeneracy

C-7 Summary and Extension of Simplex
Solution Procedures

TABLE OF RANDOM NUMBERS

TABLE OF LOGARITHMS

INDEX

Contents

638
6349

641

611
G412

643

659
654
660
661
662
663
661

66-1

666

667

669



