
vii 

Contents 

P r e f a c e v 

G r e e d i l y So lvab le T r a n s p o r t a t i o n N e t w o r k s 
and E d g e - G u i d e d V e r t e x E l i m i n a t i o n 1 

Ilan Adler and Ron Shamir 

1. Introduction 1 
2. Preliminaries 4 
3. Vertex Elimination and Spanning Trees 7 
4. Generating an Opt imal Spanning Tree 11 
5. Gale Certificates 12 
6. Signatures 15 

7. Summary 19 
References 20 

N e t w o r k s M i n i m i z i n g L e n g t h P l u s 
t h e N u m b e r of S t e i n e r P o i n t s 23 

Thomas Colthurst, Chris Cox, Joel Foisy, Hugh Howards 
Kathryn Kollett, Holly Lowy, and Stephen Root 

1. Introduction 23 
2. Examples of Networks Minimizing Length Plus the Number of Steiner Points .24 
3. Bounds on the Number of Edges Meeting at Steiner Points 32 
References 35 

Prac t i ca l E x p e r i e n c e s U s i n g an In terac t ive O p t i m i z a t i o n 
P r o c e d u r e for Veh ic l e Schedu l ing 37 

Joachim R. Daduna, Miodrag Mojsilovic, and Peter Schiitze 

1. Introduction 37 
2. Problem Formulation 38 
3. Mathemat ical Formulation 40 
4. Operational Process 43 
5. Example 43 
6. Results 48 
7. Conclusions 49 

8. Outlook 51 
References 51 



viii Contents 

S u b s e t I n t e r c o n n e c t i o n D e s i g n s : G e n e r a l i z a t i o n s of S p a n n i n g Trees 
and S t e i n e r Trees 53 

Ding-Zhu Du and Panos M. Pardalos 

1. Introduction 53 
2. Mult i-Phase Spanning Networks 54 
3. Mult i -Phase Steiner Networks 59 
References 61 

P o l y n o m i a l and S t r o n g l y P o l y n o m i a l A l g o r i t h m s 
for C o n v e x N e t w o r k O p t i m i z a t i o n 6 3 

Dorit S. Hochbaum 

1. Introduction 64 
2. Proximity Theorems and Piecewise Linear Approximations 68 
3. The Impossibility of Strongly Polynomial Algorithms 77 
4. Quadrat ic Network Flow Problems 80 
References 88 

H a m i l t o n i a n Circu i t s for 2 -Regu lar I n t e r c o n n e c t i o n N e t w o r k s 93 
Frank K. Hwang and Wen-Ching Winnie Li 

1. Introduction 94 
2. A General Approach 95 
3. The Extended Double Loop Network 96 
4. Semi-Torus Networks 103 
5. Semi-Manhat tan Networks 106 
References 109 

E q u i v a l e n t F o r m u l a t i o n s for t h e S t e i n e r P r o b l e m in G r a p h s I l l 
Bassam N. Khoury, Panos M. Pardalos, and Donald W. Hearn 

1. Introduction I l l 

2. The SPG and the SPDG 112 
3. Mixed Integer Formulations 113 
4. Integer Formulations 114 
5. Continuous Formulations 119 
6. Concluding Remarks 120 
References 121 



Contents ix 

M i n i m u m C o n c a v e - C o s t N e t w o r k F l o w P r o b l e m s 
w i t h a S ingle N o n l i n e a r Arc Cost 125 

Bettina Klinz and Hoang Tuy 

1. Introduction 125 
2. A Paramet r ic Method for Rank Two Quasiconcave Minimization 127 
3. A Special Minimum Concave-Cost Network Flow Problem 130 
4. A Strongly Polynomial Time Algorithm for SSU Networks 137 

5. An Improved Algorithm for SSU Networks 138 
6. Summary and Concluding Remarks 143 
References 143 

A M e t h o d for So lv ing N e t w o r k F l o w P r o b l e m s 
w i t h Genera l N o n l i n e a r A r c C o s t s 147 

Bruce W. Lamar 

1. Introduction 147 
2. Problem Formulation 150 
3. Conversion Procedure 152 
4. Numerical Examples 158 
5. Summary 165 
References 166 

A p p l i c a t i o n of Globa l Line Search 
in O p t i m i z a t i o n of N e t w o r k s 169 

Jonas Mockus 

1. Global Line Search 169 

2. Optimizat ion of Networks 170 
3. The Optimization of High-Voltage Net of Power System 171 
4. Mixed Integer Global Line Search 173 
References 175 

S o l v i n g N o n l i n e a r P r o g r a m s w i t h E m b e d d e d N e t w o r k S t r u c t u r e s . . . . 177 
Mustafa C. Pinar and Stavros A. Zenios 

1. Introduction and Background 177 
2. The Linear-Quadratic Penalty Algorithm for Networks with 

Side Constraints and Variables 179 

3. Numerical Experience 189 
4. Conclusions 200 
References 200 



x Contents 

On A l g o r i t h m s for N o n l i n e a r D y n a m i c N e t w o r k s 203 
Warren B. Powell, Elif Berkkam, and Irvin J. Lustig 

1. Introduction 203 
2. The N D N - X Formulation 205 
3. The Transformed Problem NDN-T 207 
4. Solution Algorithms for NDN-T 209 
5. Numerical Results 212 
6. Appendix: Calculation of the Derivatives 215 
References 221 

S t r a t e g i c and Tact ica l M o d e l s and A l g o r i t h m s for t h e Coal I n d u s t r y 
U n d e r t h e 1990 Clean Air A c t 233 

Hanif D. Sherali and Quaid J. Saifee 

1. Introduction 234 
2. Related Models in the Literature 236 
3. Formulation of a Long-Term Strategic Model 237 
4. Solution Procedures 246 
5. Computat ional Experience 249 
Appendix: Modifications for a Tactical Day-to-Day 255 
References 261 

M u l t i - O b j e c t i v e R o u t i n g in S t o c h a s t i c E v a c u a t i o n N e t w o r k s 263 

J. MacGregor Smith 

1. Problem Overview 263 

2. Assumptions and Definitions 265 
3. Mathematical Model 267 
4. Congestion Properties 268 

5. Algorithm 272 
6. Example 274 
7. Summary and Conclusions 280 
References 280 

A S i m p l e x M e t h o d for N e t w o r k P r o g r a m s w i t h 
C o n v e x Separab le P i e c e w i s e Linear C o s t s and I ts A p p l i c a t i o n t o 
S t o c h a s t i c T r a n s s h i p m e n t P r o b l e m s 283 

Jie Sun, K.-H. Tsai, and L. Qi 

1. Introduction 284 



Contents xi 

2. Background Materials 285 
3. The Simplex Algorithm for (NetPLP) and Its Convergence 288 
4. Implementat ion of the Algorithm 288 
5. Computat ional Results 292 
6. The STP and Computat ional Results 294 
7. S T P C and Other Extensions 296 

References 298 

A B i b l i o g r a p h y on N e t w o r k F l o w P r o b l e m s 301 
Marinus Veldhorst 

1. Introduction 301 
References 304 

Tabu Search: A p p l i c a t i o n s and P r o s p e c t s 333 

Stefan Vofl 

1. Introduction 333 
2. Tabu Search 334 
3. Applications 338 
4. Concepts for Parallel Tabu Search 346 
5. Conclusions 350 
References 351 

T h e S h o r t e s t P a t h N e t w o r k and I t s A p p l i c a t i o n s in 
B icr i t er ia S h o r t e s t P a t h P r o b l e m s 355 

Guo-Liang Xue and Shang-Zhi Sun 

1. Introduction 356 
2. The Shortest Pa th Network 356 
3. Applications 359 
4. Conclusions 360 
References 361 

A N e t w o r k F o r m a l i s m for P u r e E x c h a n g e E c o n o m i c Equi l ibr ia 363 
Lan Zhao and Anna Nagurney 

1. Introduction 363 
2. The Variational Inequality Model of the Pure Exchange Economy and 

its Isomorphic Network Equilibrium Representation 365 
3. A General I terat ive Scheme for the Computat ion of Walrasian Price 

Equilibrium 367 



xii Contents 

4. The Projection and Relaxation Methods for the Computat ion of 
the Equilibrium Prices 372 

5. Numerical Examples 380 
6. Summary and Conclusions 384 
References 385 

S t e i n e r P r o b l e m in M u l t i s t a g e C o m p u t e r N e t w o r k s 387 
Sourav Bhattacharya and Bhaskar Dasgupta 

1. Introduction 387 
2. Multistage Interconnection Networks 389 
3. Multistage Communicat ion Networks 397 
4. Conclusion 400 
References 401 




