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 Introduction
« Lagrangian and Hamiltonian Dynamics
o Hamiltonian Dynamics
o Symplecticity
o Lagrangian Dynamics
o Symplecticity Revisited
o Noether's Theorem
« Variational Integrators
o Discrete Euler-Lagrange Equations
o Discrete Symplectic Form
o Discrete Noether Theorem
o Discrete Hamilton's Equations
« Higher Order Integrators
o Composition Methods
o Variational Runge-Kutta Methods
* Implementation of Nonlinear Implicit Methods
o Fixpoint and Newton lteration
o Starting Approximations

o Reducing Rounding Errors
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« Constraints and Forces
o Holonomic Constraints
o Nonholonomic Constraints
o Dirac Constraints
o Projection Methods
o Discrete Lagrange-d'Alembert Principle
« Energy Preserving Methods
o Energy Preserving Variational Integrators
o Energy Preserving Runge-Kutta Methods
o Averaged Vector Field Method
o Discrete Gradients
« Generating Functions

« Lie Group Methods



