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ENVIRONMENTAL SYSTEMS ENGINEERING AND ECONOMICS

Book Condition: New. Publisher/Verlag: Springer, Berlin | Environmental Systems Engineering and Economics
emphasizes the application of optimization, economics, and systems engineering to problems in environmental
resources management. This senior level/graduate textbook introduces optimization theory and algorithms
that have been successful in resolving water quality and groundwater management problems. Both linear
programming and nonlinear optimization are presented. Multiobjective optimization and the linked simulation-
optimization (LSO) methodology are also introduced. The basic principles of economics and engineering
economics are also discussed to provide a framework for economic decision making. This text contains
numerous example problems. Case studies are presented that address water resources management issues in
the north China plain, the control of saltwater intrusion in Jakarta, Indonesia, and groundwater resources
management in the Yun Lin basin, Taiwan. | 1. Introduction to Environmental Systems Engineering.- 1.1
Introduction.- 1.2 Systems Engineering.- 1.3 Mathematical Models.- 1.4 The Systems Engineering Problem.- 1.5
Systems Engineering Problems.- 1.6 The Model Building Process.- 1.7 Simulation Modeling.- 1.8 Optimization
Modeling.- References.- Problems.- 2. An Introduction to Optimization Theory.- 2.1 Introduction.- 2.2
Classification of Optimization Models.- 2.3 Geometry of the Mathematical Optimization Problem.- 2.4 Nonlinear
Optimization and Types of Maxima.- 2.5 Convex Sets and Functions.- 2.6 Weierstrass Theorems.- 2.7 The Local-
Global Theorem.- 2.8 The Kuhn-Tucker Conditions.- 2.9 The Kuhn-Tucker Theorem.- 2.10 Interpretation of the
Lagrange Multipliers.- 2.11 The Saddle Point Problem.- 2.12 Maximin Dual Problem.- References.- Problems.- 3.
Microeconomics: Theory of Production.- 3.1 Introduction.- 3.2 The Competitive Economy.- 3.3 The Production
Function.- 3.4 Theory of the Firm.- 3.5 Maximum Output Model.- 3.6 Production Optimization.- 3.6.1 Cost
Functions.- 3.6.2 Externalities.- 3.7 Comparative Statics of the Firm.- 3.8 Public Project Evaluation.- 3.9 Case
Study 1- Agricultural Benefits.- 3.9.1 Introduction.- 3.9.2 Economic Model.- 3.9.3 Model Results and Conclusions.-
References.- Problems.- 4. Microeconomics: Theory of the Household.- 4.1 Introduction.- 4.2 Commodity Space
and Preference Relations.-...
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