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(p, q) condition, 113
(p, q) property, 113
(p, q) theorem for convex lattice sets, 137
(r, 2)-disjoint, 140
d-intervals, 123
d-skeleton, 18

affine hull, 1
algebraically independent, 21
arc in a directed graph, 4

bipartite graph, 4
blown-up copy, 114
Borsuk-Ulam theorem, 17, 68
boundary, 2

cap and cup, 63
Carathédory theorem, 9
Carathéodory theorem, cone version, 10
Carathéodory theorem, extra point, 10
centrepoint theorem, 34
chord, 35
circuit in a graph, 4
colourful (p, q) theorem, 119
colourful Carathéodory theorem, 41
colourful Carathéodory, cone version, 42
colourful Helly theorem, 49
colourful Helly theorem for convex lat-

tice sets, 139
colourful Kirchberger, 61
colourful Tverberg theorem, 57
complete k-partite hypergraph, 5
complete k-uniform, 5
complete k-uniform k-partite hypergraph,

6
compression, 82, 110
cone hull, 1
connected graph, 4
convex hull, 1
convex lattice sets, 131
convex position, 63
convex set, 1
copy of K(k × t), 6

covering number, 77
covering number theorem, 77, 87
crossing, 95

Dilworth theorem, 73
directed cycle, 4
directed graph, 4
directed path, 4
doubling algorithm, 115, 117

edge density, 3, 5
edge set, 3
edges, 4
Erdős-Szekeres theorem, 63

fractional Helly, 39, 116
fractional lattice Helly, 133
fractional matching number, 4
fractional transversal number, 5

good cover, 117
graph, 3

halfspace, 1
halving hyperplane, 128
halving line, 127
halving plane, 57
halving segment, 127
halving simplex, 128
Helly number of convex lattice sets, 131
Helly property, 29
Helly’s theorem, 13, 29
hitting set theorem, 101
homogeneous selection, 99
homogeneous selection theorem, 59
hypergraph, 3

intermixing lemma, 137

Jung’s theorem, 34

Kirchberger’s theorem, 33
Krasnoselski’s theorem, 36

lexicographic minimum, 40
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lexicographic ordering, 40
linear programming, 3

matching, 4
matching number, 4
multiple separation, 30

nearest point lemma, 22
nearest point map, 2

octahedral construction, 46
odd star lemma, 127, 129
order type, 67

partial transversal, 50
path in a graph, 4
point selection lemma, 87
point selection theorem, 95
polyhedron, 1
polytope, 1

Radon number of convex lattice sets, 133
Radon partition, 13
Radon point, 13
Radon’s theorem, 13
reduction to polytopes, 30, 39, 49
relative interior, 1

same type lemma, 67
Sarkaria’s lemma, 54, 62
Sarkaria’s tensor trick, 53
segment, 1
separation along colours, 61
separation theorem, 2
simple polytope, 47
simplex, 1
spike, 71
stair convex, 111
staircase convex set, 85
standard basis, 44
standard limiting argument, 23
star-shaped, 36
Steinitz’s theorem, 11
stretched grid, 77, 81
strict separation, 34
subhypergraph, 7
supporting hyperplane theorem, 2

tensor product, 53
topological Radon, 17
transitive colouring, 66
transversal, 4, 5, 41, 61
transversal number, 4
tree, 4
Tverberg’s theorem, 21

uniform hypergraph, 4

vertex set, 3

weak k-net, 106
weak hypergraph regularity lemma, 6
week ε-net, 114
width, 37


