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Lesson 1.2



Lagrangian formulation for discrete systems

or discretized continua
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Lagrangian formulation…

Lagrange’s equation
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Lagrangian formulation…

Gyroscopic force (Coriolis)
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Gyroscopic “damping” matrix is anti-symmetric
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If the mass matrix is constant... 0
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Hamiltonian formulation…

Legendre’s transformation ( ) ( ) ( ), , ,f x y g u y ux f x y = −

with
f

u
x


=


f f f
df dx dy udx dy

x y y

  
= + = +
  

Observe that

0

e

g g
dg du dy

u y

f f
xdu udx dx dy

x y

f g g f
xdu dy x

y u y y

 
= +
 

 
= + − −

 

   
= −  = = −

   



Hamiltonian formulation…

Duality
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Application to the Lagrangian
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Hamiltonian formulation…
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Hamiltonian formulation…

Lagrange’s equation with 0iN =
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First-order system
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Hamilton’s canonical equations



Hamiltonian formulation…

Lagrange’s equation with 0iN 
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Hamiltonian formulation…

Scleronomic conservative system ( )     e     0iNR R q= =
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Hamiltonian formulation…

Rheonomic system ( ),   with  0  or   0i it N NR R q= = 
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