
Contents 

Chapter 1. Introduction 1 
1.1. Motivation 1 
1.2. Background to the Ratios Conjectures 2 

Chapter 2. Eigenvalue Statistics of Orthogonal Matrices 9 
2.1. Integral Theorem 9 
2.2. Ratios Theorem 12 
2.3. Residue Lemma 14 
2.4. n-level Density of Orthogonal Matrices 18 

Chapter 3. Eigenvalue Statistics of Symplectic Matrices 27 
3.1. Integral Theorem 27 
3.2. Ratios Theorem 28 
3.3. Residue Theorem 29 
3.4. n-level Density of Symplectic Matrices 30 

Chapter 4. L-functions 33 
4.1. L-functions: a definition 33 
4.2. Elliptic Curve L-functions 34 
4.3. Dirichlet L-functions 36 
4.4. Grand Riemann Hypothesis (GRH) 37 
4.5. Twisting L-functions into Families 37 

Chapter 5. Zero Statistics of Elliptic Curve L-functions 41 
5.1. Ratios of Elliptic Curve L-functions 41 
5.2. Discussion of the Error Term 43 
5.3. Differentiating Ratios of Elliptic Curve L-functions 44 
5.4. Residue Theorem for Elliptic Curve L-functions 49 
5.5. n-level Density of Zeros of Families of L-functions of Elliptic Curves 54 

Chapter 6. Zero Statistics of Quadratic Dirichlet L-functions 63 
6.1. Ratios of Quadratic Dirichlet L-functions 63 
6.2. Differentiating Ratios of Quadratic Dirichlet L-functions 64 
6.3. Residue Theorem for Quadratic Dirichlet L-functions 66 
6.4. n-level Density of Zeros of Families of Quadratic Dirichlet L-functions 66 

Chapter 7. n-level Densities with Restricted Support 71 
7.1. Orthogonal 72 
7.2. Symplectic 74 

iii 


