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Quasi-Newton methods, Nonlinear Least Squares, 
Constrained Optimization, Equality Constraints, 

Lagrange Multipliers



Quadratic Approximation - Taylor series 
perspective 



Newton's method - Computation Issue



Quasi-Newton methods



Nonlinear least squares



Gauss-Newton method



Levenberg-Marquardt



Constrained Optimization



Constrained Optimization



Example



Equality Constraints



Bad way to do it!



Optimizing on a level curve



Optimizing on a level curve



Lagrange Multiplier



Example



ND case: Optimize on level hyper-surfaces



Example



Example



The Lagrangian


