
Instructor: Minchen Li

Final Review
15-369/669/769: Numerical Computing



Final Exam

• Time: 80 min, in-class on Wednesday, Dec 3


• 5 questions in total (a highly relevant practice exam with answers is provided on Piazza)


• 1 double-sided letter-size cheat sheet allowed (can be printed)


• Calculator allowed


• Assignment answers are all released on Piazza.



11. Unconstrained Optimization II
Newton’s Method and Extensions



11. Unconstrained Optimization II
Quasi-Newton Methods (BFGS and L-BFGS)



11. Unconstrained Optimization II
Practical Considerations



12. Constrained Optimization
Equality Constraints and KKT Conditions



12. Constrained Optimization
Inequality Constraints and Complementarity



12. Constrained Optimization
Algorithms for Constrained Optimization



13. Iterative Linear Solvers
Stationary Iterative Methods



13. Iterative Linear Solvers
Gradient Descent and Conjugate Gradient



13. Iterative Linear Solvers
Preconditioning and Krylov Methods



14. Specialized Optimization Methods I
Nonlinear Least Squares and Gauss–Newton



14. Specialized Optimization Methods I
L-p Regression and Iteratively Reweighted Least Squares (IRLS)



14. Specialized Optimization Methods I
Alternating Minimization, Coordinate Descent, ADMM



15. Specialized Optimization Methods II
Proximal Operators and Proximal-Gradient Methods



15. Specialized Optimization Methods II
Global Optimization: Smoothing and Randomization



15. Specialized Optimization Methods II
Online Optimization



16. Interpolation
Interpolation in a Single Variable



16. Interpolation
Local Bases and Multivariable Interpolation



16. Interpolation
Theory: Orthogonal Bases and Error Estimates



17. Integration and Differentiation
Numerical Integration (Quadrature)



17. Integration and Differentiation
More Quadrature: Adaptive, High-Dimensional, Monte Carlo



17. Integration and Differentiation
Numerical Differentiation and Structure Preservation



18. Ordinary Differential Equations
Motivation and Basic Theory



18. Ordinary Differential Equations
Time-Stepping Schemes



18. Ordinary Differential Equations
Multivalue Methods and Practical Choices



19. Partial Differential Equations I
Motivation and Basic Operators



19. Partial Differential Equations I
Structure of PDEs and Boundary Conditions



19. Partial Differential Equations I
Model Second-Order PDEs and Classification



20. Partial Differential Equations II
Representing Derivative Operators



20. Partial Differential Equations II
Collocation, Finite Elements, and Finite Volumes



20. Partial Differential Equations II
Time-Dependent PDEs and Numerical Considerations


