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Examples of LMS methods (in this case applied to temporally second 
order FEM elastodynamic discretization)
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Update equation

As with most explicit methods (K stiffness does not appear on the LHS)

If C = 0

Now if we use a lumped mass matrix the equation becomes trivial

Disadvantages of LMS methods:

1. First few steps where time values -1, … may be needed.
2. Very difficult (or practically impossible) to adjust the time step

1

   Dynamic of continua Page 3    



How can we have methods that go from time step n to time step n + 1 without the need of 
previous time step values even for second order elastodynamic problem?

Examples:
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By solving (f and g above) we get

Write the ODE for t + 
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Write the ODE for t + 
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Newmark method
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3rd approach 
Runge-Kutta method

   Dynamic of continua Page 8    



   Dynamic of continua Page 9    


