
Principle of Least Action 
If the initial state is ( )2tu  and the final state is ( )1tu , the optimal path between these minimizes 
the action integral: 
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Example: 
 (1) Ball of mass on attracted by gravity: 
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(2) Pendulum with mass on 
 

( )∂−=

⎟
⎠
⎞

⎜
⎝
⎛=

cos

2
2
1 2

2

llmgP
dt
dmlK  

 

0sin

0sin

2

2

2

=∂+
∂

⎟
⎠
⎞

⎜
⎝
⎛ =

∂
−−

l
y

dt
d

dt
dml

dt
dmgl θ

 

 
2D Problems 
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In general, 
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Quadratic form 
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Snakes 
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Dynamics: Constant dynamical system and allows it I ensure at a minimal every state so it 
achieves equilibrium.  Use Lagragion dynamics is Principle of heart action. 
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Need to dissipate vS  energy 
 
Raleigh dissipation functional: 
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Assume ( ) ( ) γγ == susu ,  
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