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Nonlinear Equations



What you should learn….



Solving Equations as Root-finding





























































































Non-linear Equations



Examples: One Dimension



Examples: Non-linear Equations



Existence and Uniqueness



Bisection Method



Bisection Method



Convergence Rate



Convergence Rate



Convergence Rate























































































































































Convergence Rate For Bisection











































































































Bisection Method



Newton’s Method



Newton’s Method



Newton’s Method: Example



Convergence of Newton’s Method



Secant Method



Secant Method



Safeguarded Methods



Systems of Non-linear Equations



Newton’s Method 



Newton’s Method: Example



Newton’s Method: Example



Newton’s Method

 Convergence is quadratic

 Assuming method starts close to the solution

 Computational cost

 Computing Jacobian matrix costs O(n2) function evaluations

 Solving the linear system is O(n3) operations 







Secant Updating Methods



Robust Newton-Like Methods



Trust-Region Methods


