Contents

1 Imtroduction.......... ... . . . . . . . 1

1.1 Background .. ........ ... 1

1.2 Descriptionof contents . ..............ooiiiiiiiiiiiiin... 6

2 Optimization Concepts and Computational Methods ............... 11

2.1 Fuzzy programming ..............c.c...unieeiiiunnneeinnnnnn.. 11

2.2 Multiobjective programming . ..................iiiiiiinn.... 13

2.2.1 Multiobjective programming problem ................... 13

2.2.2 Interactive multiobjective programming ................. 14

2.2.3  Fuzzy multiobjective programming ..................... 16

2.3 Stochastic programming . ... .........veeumeeuneennneenneenn.. 17

2.4 Geneticalgorithms ........ .. ... . .. ... . 20

3 Noncooperative Decision Making in Hierarchical Organizations . . . .. 25

3.1 Historical background......... ... ... ... i 25

3.2 Two-level linear programming . .................oovieiennn.... 31
3.2.1 Mixed zero-one programming problem corresponding to

two-level linear programming problem .................. 31

3.2.2 Computational methods based on genetic algorithms. . .. ... 33

3.2.3 Computational Experiments ........................... 36

3.3 Two-level mixed zero-one programming . ...................... 38

3.3.1 Facility location and transportation problem . ............. 39

3.3.2 Computational methods based on genetic algorithms. . .. ... 42

3.3.3 Computational Experiments ........................... 47

3.4 Two-level linear integer programming . ........................ 50

3.4.1 Computational methods based on genetic algorithms. ... ... 52

3.4.2 Computational Experiments ........................... 56

3.5 Multiobjective two-level linear programming ................... 59

3.5.1 Computational methods .. ............... .. ........... 61

3.5.2 Numerical examples.......... ..., 71

3.6 Stochastic two-level linear programming . ...................... 75

ix



Contents

3.6.1 Stochastic two-level linear programming models .......... 76
3.6.2 Computational method for V-model . .................... 78
3.6.3 Numerical example ................ooiiiiiiiiiia.. 80
Cooperative Decision Making in Hierarchical Organizations . ....... 83
4.1 Solution concept for cooperative decision making ............... 83
4.2 Fuzzy two- and multi-level linear programming ................. 86
4.2.1 Interactive fuzzy programming for two-level problem. . . ... 87
4.2.2 Numerical example for two-level problem ............... 93
4.2.3 Interactive fuzzy programming for multi-level problem .... 97
4.2.4 Numerical example for multi-level problem .............. 102
4.3 Fuzzy two-level linear programming with fuzzy parameters . ...... 106
4.3.1 Interactive fuzzy programming ......................... 106
4.3.2 Numerical example ...............coiiiiiiiiiiii... 111
4.4 Fuzzy two-level linear fractional programming .................. 114
4.4.1 Interactive fuzzy programming ... ...................... 115
4.42 Numerical example ............... ... ... . ... 119
4.5 Fuzzy decentralized two-level linear programming . .............. 121
4.5.1 Interactive fuzzy programming ......................... 122
4.5.2 Numericalexample ..............coviiiiiiiiniina.n. 127
4.6 Fuzzy two-level linear 0-1 programming ....................... 132
4.6.1 Interactive fuzzy programming ......................... 133
4.6.2 Genetic algorithm with double strings ................... 134
4.6.3 Numerical example ...............ciiiiiiiiii... 137
4.7 Fuzzy two-level nonlinear programming ....................... 139
4.7.1 Interactive fuzzy programming ... ...................... 141

4.7.2  Genetic algorithm for nonlinear programming problems:
Revised GENOCOPIII . ... 146
473 Numerical example ................iiiiiiiiii... 150
4.8 Fuzzy multiobjective two-level linear programming .............. 153
4.8.1 Interactive fuzzy programming ......................... 154
4.8.2 Numericalexample .......... ..o, 161
4.9 Fuzzy stochastic two-level linear programming. ................. 166
4.9.1 Stochastic two-level linear programming models . ......... 167
4.9.2 Interactive fuzzy programming . ........................ 169
4.9.3 Numerical example ...............ccoiiiiiiiiiiii... 171
4.9.4 Alternative stochasticmodels .......................... 176
Some applications .. ........ ... il 181
5.1 Two-level production and work force assignment problem ........ 181
5.1.1 Problem formulation ............. ... ... ... 183
5.1.2 Maximizationof profit......... ... .. ... ... .. ... 185
5.1.3 Maximization of profitability ................... ... ... 193
5.1.4 Discussions and implementation. . ...................... 200

5.2 Decentralized two-level transportation problem ................. 201



Contents xi

5.2.1 Problem formulation ......... ... ... .. ... . L. 202

5.2.2 Interactive fuzzy programming ......................... 207

5.3 Two-level purchase problem for food retailing .................. 223
5.3.1 Problem formulation ............. ... ... ... i 224

5.3.2 Parameter setting and Stackelberg solution ............... 226

5.3.3  Sensitivity analysiS. .. ...t 231

5.3.4 Multi-store operation problem ......................... 234
References . .............. . . 239



2 Springer
http://www.springer.com/978-1-4419-0675-5

Cooperative and Noncooperative Multi-Level
Frogramming

Sakawa, M.; Nishizaki, 1.

2009, ¥, 250 p. 19 illus., Hardcover

ISEMN: 278-1-4419-0675-5





