Elliptic Curves in Number theory and Cryptography

1) A historical overview: Ellipses, Elliptic Functions, and Elliptic curves.
2) The additive point group of an elliptic curve over a field:

a) Structure and properties over the complex number field. 

b) Structure and properties over the rational number field.
3) Diophantine Equations

4) Elliptic curves over finite fields: Properties, Structure, and Arithmetic:   

a) Iterated sums and duplications over elliptic curves in finite fields

b) Complexity of the operations using affine and homogeneous co-ordinates. 
5) Discrete logarithms with elliptic curves and Cryptographic applications: 

a) Diffie-Hellman and El Gamal public-key schemes via elliptic curves  

b) Computational complexity
c) Elliptic curves for cryptographic applications: Public and secret parameters, comparison with classic public-key systems.
6) Schoof’s algorithm and its applications in

a) Number theory and Diophantine equations

b) Cryptography.
Appendix 1: Complexity of sums, multiplications, and powers of elements in finite
                     fields.
Appendix 2: Elliptic curves and factoring.
