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Normalization



The λ matrix



The λii element



Recap of the problem





Solutions to the equation



Solution part 2



Lagrangian



Assumptions we made to get this



The Degenerate Case



Normal Coordinates



The Basic Algorithm

• Step 1: Choose an origin and a generalized 
coordinate system (follow steps 1-8 on our 
guide to solving Lagrangian Problems)

• Step 2: Find out what T and V are in the 
problem (step 9 in our guide to solving)



Basic Algorithm Part 2



Basic Algorithm Part 3



Basic Algorithm Part 4



Highlights of section 6.3: Fundamental 
Harmonics

• If the system is displaced barely from 
equilibrium and then is released to move, this 
system does small oscillations around the 
equilibrium position with frequencies 
ω1,….,ωn .   

• These frequencies are called the free 
vibrations, resonant frequencies, or the 
fundamental harmonics of the system



Highlights of sect 6.3 continued

• These frequencies will not appear in the 
complete solution of the motion since they are by 
definition small oscillations around the 
equilibrium

• The solutions to the fundamental harmonics are 
usually a summation of simple harmonic 
oscillations over all ω’s.  One can transfer these 
coordinates to a new set of generalized 
coordinates called the normal coordinates



Highlights of section 6.3: 
Normal Coordinates



Equation of motion with normal 
coordinates



Highlights of section 6.4

• This sections goes over an example of  
resonant frequencies and normal modes with 
the linear triatomic molecule



ω1 frequency and equation



ω2 frequency and equation



ω3 frequency and equation



• Picture on the right is 
fig  6.4 from Goldstein

• This shows the normal 
modes of the linear 
symmetric triatomic 
molecule



• (a) shows the normal 
modes for ω1, where 
the nodes are all 
equally spaced between 
and all point in same 
direction

• These are symmetric 
nodes



• (b) shows the normal 
modes for ω2 where 
there are only two real 
nodes that do anything 
and point in opposite 
directions

• These are 
antisymmetric nodes



• ( c ) shows the normal 
modes for ω3 where the 
modes are not  evenly 
spaced and do not all 
point in the same 
direction
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