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action on the right, 60
adjacency matrix, 27
affine geometry, 141
affine plane, 85
Appel, Kenneth, 31

balanced incomplete-block design, 139

BIBD, 139

bilinear form, 142
alternating, 142
non-degenerate, 142

bipartition, 17

Birkhoff, George, 31

Block’s Lemma, 134

Bose, R. C., 76, 82

Bruck, R. H., 86

Bruck—Ryser Theorem, 86

Cartesian product, 24, 67
categorical product, 24, 67
Cayley, Arthur, 31

Cayley graph, 62

Cayley’s Theorem, 62

Chang graphs, 45, 47
characteristic polynomial, 27, 33
Choi Seok-jeong, 73

chromatic number, 19, 31
chromatic polynomial, 31

chromial polynomial, 32
Chudnovsky, M., 20
clique, 18

clique graph, 18

clique number, 18

closed twin, 16

code, 137

cofactor, 30

cograph, 22

complement, 17
complement of design, 140
complementary design, 139
complete graph, 13
complete set of MOLS, 79
connected component, 14
covering, 18

covering number, 18
crosscap, 104

cube, 25

cycle, 14

De Morgan, Augustus, 31
defect of set of MOLS, 91
degree of vertex, 13
derangement, 79
Deza graph, 125
diameter, 20
Dirac’s Theorem, 15
disjoint union of graphs, 17
distance, 20
distance-regular graph, 136
distance-transitive graph, 136, 147
dominating set, 22
domination number, 22
global, 22
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independent, 22
double cover of complete graph, 129
dual design, 139
dual of design, 140
Diirer, Albrecht, 74
Dyck graph, 69, 102
Dyck, Walther von, 69

eccentricity, 20

edges, 12

eigenvalue, 27

eigenvector, 27

equiangular lines, 128

Erdés, P, 37, 55

error correction, 137

Euler characteristic, 101

Euler, Leonhard, 11, 14, 73, 81, 101
Euler spoilers, x

Euler’s 36 officers problem, 76
Euler’s conjecture, 81

Euler’s formula, 101

Eulerian cycle, 14

Eulerian graph, 14

Eulerian path, 14

exchange property, 35

false twin, 16

Fano plane, 86, 138

finite field, 80

Fisher’s Inequality, 139

flag, 105

flag-transitive, 105

forest, 14

Four Colour Problem, 12, 31, 41
Friendship Theorem, 37

Galois, Evariste, 80
Galois field, 80
GAP v4, 33
genus of graph
non-orientable, 104
orientable, 102, 105
genus of surface, 101
Graeco-Latin square, 74
graph metric, 21
graphs, 11, 12
bipartite, 17
clique complete, 18
clique-Helly, 19
complete, 13
complete bipartite, 17
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connected, 14
Deza, 125
disconnected, 14
distance hereditary, 26
distance-regular, 136
distance-transitive, 136
edge-transitive, 61
empty, 12
Eulerian, 14
even, 134
Hamiltonian, 15
Hamming, 136
perfect, 19
planar, 23
rank 3, 61
regular, 14
Seidel-minimal, 135
self-complementary, 17
split, 26
square lattice, 46
strongly regular, 40, 136
threshold, 26
vertex-transitive, 61
weakly perfect, 19
Gusuryak, 73
Guthrie, Francis, 31
Guthtrie, Frederick, 31

Hadamard conjecture, 144

Hadamard matrix, 144
Sylvester type, 150

Haken, Wolfgang, 31

Hall’s marriage theorem, 76

Hall, Philip, 76

Hamilton, William, 15, 31
Hamiltonian cycle, 15
Hamiltonian graph, 15
Hamming distance, 136
Hamming graph, 136
Hamming, Richard, 136
Handshaking Lemma, 14
Helly property, 19
Hoffman’s ratio bound, 29
Hoffman, A.J., 42, 118
Hoffman, Alan, 29

Hoffman-Singleton graph, 42

Holton, D. A., ix

icosian game, 15

idempotent Latin square, 83

identity graph, 16
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incident, 12 open, 16

independence number, 18 non-degenerate, 143
independence polynomial, 33

independent set, 18 open twin, 16

intercalate, 87, 93 Orbit-Stabilizer Theorem, 60
intersection graph, 18 orbital chromatic polynomial, 33
isomorphic graphs, 16 orbits, 60

isomorphism, 16 order, 12

isoperimetric number of graph, 31 orthogonal Latin squares, 75
isotopic, 73 outer automorphism of Sg, 145

iterated line graph, 21
pairwise balanced design, 83

join, 24 Paley graph, 95

Paley, Raymond, 96
Kempe, Alfred, 31 parameters of strongly regular
Kirkman, T. P., 82 graph, 40
Kirkman’s Schoolgirls Problem, 82 paratopic, 87
Koch, John, 31 Parker, E. T., 76, 81, 82
Konigsberg bridges, 11 party problem, 54
Kuratowski’s Theorem, 23 path, 14
Kuratowski, K., 23 pentagon, 40

perfect graph, 19
Lam, C. W. H., 86 perfect matching, 14
Laplacian matrix of graph, 30 permutation group, 60
latent root, 27 permutation matrix, 28
Latin square, 73 Perron—Frobenius Theorem, 28

idempotent, 83 Petersern graph, 20

Latin square graph, 88 polarization, 143
lexicographic product, 25, 67 Principle of Inclusion and
line graph, 21 Exclusion, 32
Lint, J. H. van, 79 projective plane, 85
Lovész, L., 20 proper k-colouring, 31

proper value, 27
magic square, 74 pseudo-Latin square graph, 88
Mabhalanobis, P. C., 4, 149 pseudo-random graph, 97
matching polynomial, 33
Matrix-Tree Theorem, 30 quadratic form, 143
matroid, 35 quantum orthogonal Latin squares, 84
McNeish’s conjecture, 81
McNeish’s Theorem, 81 Rényi, A., 37
McNeish, H. F., 81 radius, 20
Melancholia, 74 Ramsey, F. P., 53
metric, 21 Ramsey’s Theorem, 53, 55
minimum distance, 137 rank generating function, 33
MOLS, 75 rank of permutation group, 61
Moore graph, 34, 42 reflection, 107
mutually orthogonal Latin squares, 75 regular map, 105

regular two-graph, 131
negative Latin square graph, 88 resolvable design, 148
neighbourhood, 16 Robertson, N., 20

closed, 16 Ronan, Mark, 108
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root system, 107
indecomposable, 108
Ryser, H. J., 86

Sés, V. T., 37
Schlifli graph, 43, 109
Schlifli’s double-six construction, 43
Schwenk, Allen J., 51
SDR, 77
Seidel adjacency matrix, 129
Seidel switching, 45, 128
Seidel, J. 1., 45, 122, 127
Seidel-minimal graph, 135
Seymour, P., 20
Sheehan, J., ix
Shrikhande graph, ix, 3, 29, 33-34, 47, 48, 50,
59-67,90-91, 98, 102, 122, 125-127, 133
Shrikhande, S. S., ix, 3-6, 76, 82
Shrikhande’s Theorem, 47-50
Singleton, R. R., 42
size, 161
spanning tree, 14
spectral theorem, 27
square lattice graph, 46
star, 17
Steiner system, 89
strong perfect graph theorem, 20
strong product, 25, 67
strong triangle property, 44, 109, 133
strongly regular graph, 40, 136
subdividing edges, 24
subgraph, 13
forbidden, 13
induced, 13
spanning, 13
surface, 100
non-orientable, 103
orientable, 99

Sylvester, J. J., 145

Sylvester graph, 147

symmetric 2-design, 140

symmetric BIBD, 140

symmetric difference property, 142
symplectic form, 142

system of distinct representatives, 77

tensor product, 24

Thomas, R., 20

torus, 99

transitive, 60

tree, 14

triangle, 18

triangle inequality, 21

triangular graph, 46

true twin, 16

Tutte polynomial, 33

twin, 16

two-graph, 129
regular, 131

union, 24

vector space
dual, 134
vertex
dominating, 13
isolated, 13
pendant, 13
universal, 13
vertex colouring
proper, 19
vertices, 12

weak perfect graph theorem, 20
weakly perfect graph, 19
Wilson, R. M., 79
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