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Classical Lagrangian mechanics
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Lagrangian mechanics – Noether’s thm
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Lagrangian mechanics – Noether’s thm
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Conservation of energy - Spacetime
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Time integration – ODE approach
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Discrete Lagrangian mechanics
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Discrete Lagrangians - Examples
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Relation to Newmark’s algorithm
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Variational structure of  Newmark
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Discrete Noether’s theorem
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Discrete Noether’s theorem
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Global energy conservation - Spacetime
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Spacetime – Time adaption



Michael Ortiz
Marsden 2002

Spacetime - Time adaption
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Asynchronous Variational integrators
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AVIs – Local energy balance



Michael Ortiz
Marsden 2002

AVIs - Example
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Apache AH-64 Helicopter
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Apache AH-64 Helicopter

1.96, 3.08, 12.3
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Apache AH-64 Helicopter
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Apache AH-64 Helicopter

UNSTABLE CASE - ISTABLE CASE

UNSTABLE CASE - II UNSTABLE CASE - II

Element energy

Element-energy imbalance
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Concluding remarks (cont’d)
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