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PHY 711 Classical Mechanics and 
Mathematical Methods 

10-10:50 AM  MWF  Olin 103 
 

Plan for Lecture 9: 

Continue reading Chapter 3  

1. Hamilton’s principle 

2. Lagrange’s equations in 
presence of magnetic fields 



9/17/2012 PHY 711  Fall 2012 -- Lecture 9 2 



9/17/2012 PHY 711  Fall 2012 -- Lecture 9 3 

{ } { }( )
{ }

{ } { }( )

0   :each for      0

   :equations Lagrange-Euler

,,   :action  theminimize which  thoseAre

 
)( scoordinate dgeneralize  theof ies trajectorphysical The
,,,    :function Lagrangian Given the

=







∂
∂

−
∂
∂

⇒=







∂
∂

−
∂
∂

=

−≡=

∑

∫∫∫

σσ
σ

σ σσ

σ
σσ

σ

σσ

σδ
q
L

q
L

dt
dq

q
L

q
L

dt
d

dttqqLS

tq
UTtqqLL







Hamilton’s principle: 
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Example – simple harmonic oscillator 
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Note: in “proof” of Hamilton’s principle: 
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Lorentz forces: 
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Lorentz forces, continued: 
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Lorentz forces, continued: 
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Lorentz forces, continued: 
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Example Lorentz force 
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Example Lorentz force -- continued 
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