



Math 693A  Numerical Optimization

Newton's Method for Nonlinear Equations and Unconstrained Minimization 

1. Newton's method for systems on nonlinear equations 

2. Local convergence of Newton's method 

3. Finite-difference derivative methods for systems of nonlinear equations 

4. Newton's methods for unconstrained minimization 

5. Finite-difference derivative methods for unconstrained minimization 

Globally Convergent Modifications of Newton Method 

1. The quasi-Newton Framework 

2. Descend directions 

3. Line Searches 

a. Convergence results for properly chosen steps 

b. Step selection by backtracking 

4. The model-trust region approach 

5 Global methods for Systems of nonlinear equations 

Stopping, Scaling and Testing 

1. Scaling 

2, Stopping criteria 

3. Testing 

Secant Methods for Systems of Nonlinear Equations 

1. Broyden's method 

2. Local convergence analysis of Broyden's method 

3. Implementation of Quasi-Newton algorithms using Broyden's update 

4. Other secant updates for nonlinear equations 

Scant Methods for Unconstrained Minimization 

1. The symmetric secant update of Powell 

2. Symmetric positive definite secant updates 

3. Local convergence of positive definite secant methods 

4. Implementation of quasi-Newton algorithms using the positive definite secant update 

5. Other secant updates for unconstrained minimization 

Nonlinear Least Squares 

1. The nonlinear least square problem 

2. Gauss-Newton-type methods 

3. Full Newton-type methods 

4. Other considerations in solving nonlinear least-squares problems.
