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Knapsack program using group relaxation, 187
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Shortcut, 95

Subdifferential for the Lagrangian, 40

Violated 2-factor inequality, 174

Weighted matching, 112

(Weighted) Matroid-Intersection Algorithm,
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Algorithmic proof of Konig’s Theorem, 117

Base polytope, 73

Base polytope with a coloop, 73

Big right-hand side, 187

Chvital-Gomory cutting planes, 154

Clique separation, 169

Cocircuits and coloops, 65

Cover separation, 168

Cuts, 61

Disjoint odd-set cover, 113

Dual graphic matroids and planar graphs, 66

Dual of a linear matroid, 64

Dual rank function, 64

Exponential example for Branch-&-Bound,
184

Facets of a matching polytope, 112
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Finding a feasible v—w flow, 146
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Graphic circuit elimination, 53
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Graphic = linear over GF(2), 51

Graphic unique circuit, 53

Knapsack program, 82

Konig’s Theorem, 146

Linear circuit elimination, 52

Linear-programming proof of the
Max-Flow/Min-Cut Theorem, 146

Linear unique circuit, 53

Matching Duality Theorem, 121

Matching and Chvétal-Gomory cutting planes,
154

Matroid partitioning, 100

Maximum-cardinality p-matroid intersection
and submodular maximization, 200

Maximum-cardinality matching and
submodular maximization, 200

Maximum-cardinality matroid intersection and
submodular minimization, 195

Maximum-entropy sampling and
Branch-&-Bound, 192

Minimum-weight cuts and submodular
minimization, 195

Minimum-weight dipaths by linear
programming, 77

Minimum-weight dipaths in graphs with no
dicycles, 81

Minimum-weight even path, 126

Minors of matroids, 66

Mismatching matroid, 109

Mixed-integer cuts, 155

Odd-cycle separation, 175

Piecewise-linear functions, 7

Recovering the dipaths with Dijkstra’s
Algorithm, 81

Recovering the dipaths with the Bellman—Ford
Algorithm, 77

Recovering the dipaths with the
Floyd—Warshall Algorithm, 78

Scheduling, 59, 108

Sensitivity Theorem, 28

Subdifferential for the Lagrangian, 39

Swapping Algorithm, 60

Theorem of the Alternative for Linear
Inequalities, 17

Tutte’s Perfect-Matching Theorem, 114

2-factor inequalities and Chvatal-Gomory
cutting planes, 174

Unbounded integer program, 165

Uncapacitated facility location, 6, 155

Uncapacitated facility location and
submodular maximization, 201

Unimodularity and connections, 43

Unimodularity and pivoting, 43

Unique circuit, 53

Vertex packing and Chvatal-Gomory, 155

Vertex packing and submodular maximization,
201

Vertex packing in bipartite graphs, 146
Worst case for Christofides’s Heuristic, 135

Results

Augmenting paths, 140

Berge’s Theorem, 107

Christofides’s Theorem, 131

Circuit elimination, 52

Closure, 62

Convexity of f” and integer-valued minima,
195

Correctness for odd submodular minimization,
199

Correctness of Edmonds’s Cardinality
Matching Algorithm, 117

Correctness of labels for Dijkstra’s Algorithm,
79

Correctness of the Cardinality
Matroid-Intersection Algorithm, 96

Dijkstra’s Theorem, 81

Dimension Theorem, 29

Edmonds—Karp Theorem, 143

Euler’s Theorem, 129

Facets of a matroid polytope, 71

Fano representation, 54

Farkas Lemma, 13

Feasible basic solutions and extreme points, 27

Finding violated cover inequalities, 168

Finiteness and efficiency of Edmonds’s
Cardinality Matching Algorithm, 116

Finiteness of Gomory’s Cutting-Plane Method,
165

Flow across a cut, 139

Forest components, 50

Forest of repeated edges, 130

Greedy characterization of matroids, 60

Greedy optimality for matroids, 57

Greedy optimality for polymatroids, 70

Hall’s Theorem, 45

Integrality implies unimodularity, 42

Konig’s Theorem, 146, 44

Lagrangian Relaxation Theorem, 36

Matching matroid, 108

Matching-Polytope Theorem, 109

Matching Duality Theorem, 113

Matroid duality, 63

Matroid polytope, 67

Matroid-Intersection Duality Theorem, 99

Matroid-Intersection Polytope, 103

Max-Flow/Min-Cut Theorem, 146

Maximum-cardinality matching in a shrunken
graph, 116

Minkowski’s Theorem (for polytopes), 30

Monotonicity of labels in the Maximum-Flow
Algorithm, 144

Necessity of facets, 32

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9780521811514
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-81151-4 - A First Course in Combinatorial Optimization
Jon Lee

Index

More information

Indexes 211

Necessity of weight splitting, 20

Planar generic rigidity, 88

Rank characterization of matroids, 62

Redundancy Theorem, 30

Shifting the objective for T'-joins, 128

Shortest implies augmenting, 94

Shrinking, 114

Strong Complementary-Slackness Theorem,
18

Strong duality for flows and the stopping
criterion of the Maximum-Flow
Algorithm, 142

Strong Duality Theorem, 15

Strong Optimal-Basis Theorem, 27

Structure of repeated edges, 128

Submodularity of matroid rank function,
61

Sufficiency of weight splitting, 19

Symmetric difference for 7'-joins, 128

Theorem of the Alternative for Linear
Inequalities, 12

T-joins in the planar dual and cuts, 148

Transformation to nonnegative weights for
T-joins, 128

Tutte’s Perfect-Matching Theorem, 114

Unimodularity and consecutive ones, 46

Unimodularity and digraphs, 44

Unimodularity implies integrality, 41

Unique Description Theorem, 33

Validity of 2-factor inequalities, 174

Weak Complementary-Slackness Theorem,
18

Weak duality for flows, 140

‘Weak Duality Theorem, 14

Weak Optimal-Basis Theorem, 22
Weyl’s Theorem (for polytopes), 11

Algorithms

Augmenting-Path Procedure, 141

Backtracking Procedure, 142

Bellman—Ford Algorithm, 76

Cardinality Greedy Algorithm, 56

Cardinality Matroid-Intersection Algorithm,
96

Christofides’s Heuristic, 131

Dijkstra’s Algorithm, 79

The Dual Simplex Method, 40

Edmonds’s Maximum-Cardinality Matching
Algorithm, 115

Edmonds—Johnson Minimum-Weight 7'-Join
Algorithm, 129

Epsilon-Perturbed Dual Simplex Method, 40

Floyd—Warshall Algorithm, 78

Generic Cutting-Plane Method, 152

Gomory’s Cutting-Plane Method, 159

Kuhn’s Assignment Algorithm, 107

Matroid-Intersection Algorithm, 96

Maximum-Flow Algorithm, 141

Primal Simplex Method, 23

Separation Algorithm for Subtour-Elimination
Inequalities, 172

Subgradient Method, 23

Submodular minimization over odd sets, 198

Swapping Algorithm, 60

(Weighted) Greedy Algorithm, 57

(Weighted) Matroid-Intersection Algorithm,
102
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