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CHAPTER 7 

Advanced Linear 
Programming 
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Chapter Guide. 面is chapter presents the mathematical foundation of linear program
ming and duality theory. The presentation allows the development of a number of com
putationally efficient algorithms, including the revised simplex method, bounded 
variables, and parametric programming. Chapter 20 on the CD presents two additional 
algorithms that deal with large-scale LPs: decomposition and the Karmarkar interior
point algorithm. 

The material in this chapter relies heavily on the use of matrix algebra. Appendix D 
on the CD provides a review of matrices. 

The three topics that should receive special attention in this chapter are the re
vised simplex method, the bounded-variables algorithm, and parametric programming. 
The use of matrix manipulations in the revised simplex method allows a better control 
over machine roundoff error, an ever-present problem in the row operations method of 
Chapter 3. The bounded variables algorithm is used prominently with the integer pro
gramming branch-and-bound algorithm (Chapter 9). Parametric programming adds a 
dynamic dimension to the LP model that allows the determination of the changes in 
the optimum solution resulting from making continuous changes in the parameters of 
the model. 

The task of understanding the details of the revised simplex method, bounded variables, decomposition, and parametric programming is improved by summarizing 
the results of matrix manipulations in the easy-to-read simplex tableau format of Chapter 3. Although matrix manipulations make the algorithms appear different, the 
theory is exactly the same as in Chapter 3. 

This chapter includes 1 real-life application, 8 solved examples, 58 end-of-section problems, and 4 end-of-chapter comprehensive problems. The comprehensive problems are in Appendix E on the CD. The AMPUExcel/Solve泗ORA programs are in folder ch7Files. 
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