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1. Iterative methods

 The conjugate gradient method for symmetric positive-systems
  Preconditioning techniques and relation to stationary iterative methods
       (such as Jacobi, Gauss-Seidel, SOR)
 Application to boundary value problems
 Convergence analysis
[Kelley]   [Saad]   [SB]   [KA]  
2.Eigenvalues methods
Linear algebra concepts (similarity transformations, singular value decomposition, Rayleigh quotients)

Power and inverse power methods

QR algorithm
Lanczos and Arnoldi methods  
[ KC] ch 5, [SB] Ch  6.  [Saad]
3.Nonlinear Systems of Equations

Fixed point methods

Newton's method

Modified Newton's methods, Broyden's method

Rates of convergence
[SB] Ch 5  [Kelley ] Ch 4-8.
 4. Numerical Solution of Ordinary Differential equations                               
 Consistency, stability and convergence analysis        
 Runge-Kutta methods                                          
 Error estimates and stepsize control                         
 Multistep methods                                                   
 Methods for stiff systems      
  Two-point boundary value problems                                                                                 

    -  Shooting Methods
    -  Finite difference methods
    - Collocation
    -  Variational formulation and the finite element method
[KC] [SB] [KA] 
5. Numerical Solution of Partial Differential Equations  

  Parabolic Equations: Explicit Methods,   Implicit Methods

  Problems Without Time Dependence: Finite-Difference Methods

  Problems Without Time Dependence: Galerkin and Ritz Methods
[KC] [KA]  [MM]
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