
Contents 

Introduction 1 

1 Graphs 3 
1.1 Notions 3 
1.2 Bipartite graphs 7 

2 Invariants 11 
2.1 Chromatic number and independence number 11 
2.2 Diameter and girth 12 
2.3 Isoperimetric number 15 

3 Regulär graphs 19 
3.1 Cayley graphs 19 
3.2 Cayley graphs, continued 22 
3.3 Strongly regulär graphs 26 
3.4 Design graphs 29 

4 Finite fields 31 
4.1 Notions 31 
4.2 Projective combinatorics 33 
4.3 Incidence graphs 36 

5 Squares in finite fields 39 
5.1 The quadratic character 39 
5.2 Quadratic reciprocity 42 
5.3 Paley graphs 44 
5.4 A comparison 47 

6 Characters 51 
6.1 Characters of finite abelian groups 51 
6.2 Character sums over finite fields 53 
6.3 More character sums over finite fields 57 
6.4 An application to Paley graphs 59 

Nica, Bogdan
A brief introduction to spectral graph theory

digitalisiert durch:
IDS Basel Bern



viii Contents 

7 Eigenvalues of graphs 63 
7.1 Adjacency and Laplacian eigenvalues 63 
7.2 First properties 65 
7.3 First examples 68 

8 Eigenvalue computations 73 
8.1 Cayley graphs and bi-Cayley graphs of abelian groups 73 
8.2 Strongly regulär graphs 76 
8.3 Two gems 78 
8.4 Design graphs 80 

9 Largest eigenvalues 85 
9.1 Extremal eigenvalues of Symmetrie matrices 85 
9.2 Largest adjacency eigenvalue 86 
9.3 The average degree 88 
9.4 A spectral Hirän theorem 91 
9.5 Largest Laplacian eigenvalue of bipartite graphs 93 
9.6 Subgraphs 94 
9.7 Largest eigenvalues of trees 97 

10 More eigenvalues 103 
10.1 Eigenvalues of Symmetrie matrices: Courant-Fischer 103 
10.2 A bound for the Laplacian eigenvalues 104 
10.3 Eigenvalues of Symmetrie matrices: Cauchy and Weyl 107 
10.4 Subgraphs 109 

11 Spectral bounds 113 
11.1 Chromatic number and independence number 113 
11.2 Isoperimetric constant 116 
11.3 Edgecounting 122 

12 Farewell 127 
12.1 Graphs without 4-cycles 127 
12.2 The Erdös-R6nyi graph 128 
12.3 Eigenvalues of the Erdös-R6nyi graph 130 

Further reading 135 

Solutions to exercises 137 

Index 157 


	006820077 [TOC]
	Inhalt
	Seite 1
	Seite 2



