TABLE OF CONTENTS Page TITLE PAGE ................................................... i ABSTRACT .................................................... ii DEDICATION .................................................. iii ACKNOWLEDGEMENTS ........................................ iv LIST OF TABLES ............................................... vii LIST OF FIGURES .............................................. viii CHAPTER

I. INTRODUCTION .................................... 1 II. INITIAL RESULTS ................................... 3 The First Solutions ................................. 3 A Proposed Heuristic ............................... 5 Background and Motivation ....................... 5 Adding One Junction ............................ 6 The Heuristic ................................... 6 Results ........................................ 7 III. PROBLEM DECOMPOSITION ......................... 14 Motiviation and Literature ........................... 14 The Double Wedge Theorem ....................... 14 The Steiner Hull ................................ 16 The Steiner Hull Extension ........................ 19 A Parallel Algorithm to Calculate the Steiner Hull ........ 21 An Introduction to Parallelism ..................... 21 The Parallel Algorithm ........................... 21 vi Table of Contents (Continued)

CHAPTER Page

IV. GENERATION OF A LIST OF POSSIBLE ANSWERS ....... 24 Winter’s Sequential Algorithm ........................ 24 Overview and Significance ......................... 24 Winter’s Algorithm .............................. 24 A Parallel Algorithm ............................... 26 Overview and Proper Structure .................... 26 Mating of Vertices ............................... 29 First Approach ................................. 32 Current Approach ............................... 33

V. EXTRACTION OF THE CORRECT ANSWER ............. 36

Introduction and Overview ........................... 36 Incompatibility Matrix .............................. 36 Decomposition ..................................... 39 Forest Management ................................ 40

VI. RESULTS ........................................... 41

Previous Computation Times ......................... 41 The Implementation ................................ 42 The Significance of the Implementation .............. 42 The Platform .................................. 43 Errors Encountered .............................. 44 Random Problems ................................. 46 100 Point Random Problems ....................... 46 Larger Random Problems ......................... 48 Grids ............................................ 50 Introduction ................................... 50 2 x m Grids .................................... 51 3 x m Grids .................................... 54 4 x m Grids .................................... 54 Computation Times ............................. 58

VII. CONCLUSIONS AND FUTURE WORK .................. 59

Conclusions ....................................... 59 Further Parallelization .............................. 60 Additional Problems ................................ 60 1-Reliable Steiner Tree Problem .................... 60 Addition to Existing Networks ..................... 61

LITERATURE CITED ........................................... 63