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4.3 Linear Multistep (LMS) methods
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Examples of LMS methods (in this case applied to temporally second
order FEM eIastodynamlc discretization)
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Update equation
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As with most explicit methods (K stiffness does not appear on the LHS)
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Now if we use a lumped mass matrix the equation becomes trivial
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Disadvantages of LMS methods:

1. First few steps where time values -1, ... may be needed.
@Very difficult (or practically impossible) to adjust the time step
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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 d order elastody i

Multivariate single-step methods
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Examples:
4.4.1 The #~-Wilson method

o In #-Wilson method acceleration is linearly interpolated between time step t,, (t) to #At after that 6 &4\‘
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e By twice integration of acceleration equation we @qu ations for U and U:
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By solving (f and g above) we get
e This provides values for the unknowns:

Write the ODE for t + @ AJ(‘ !
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Write the ODE for t + @ AJ(‘
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Newmark method
The Newmark method 299

4.4.2 The Newmark method

t t+At

e In Newmark method, U, U are expressed in terms of U, UU at tn and “FAU:
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Runge-Kutta method
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% = f(t,y) First order ODE

yw(t=0)=wn Initial condition (IC)

e Explicit Runge-Kutta {RIX) update the solution from time step ty to t;11 through s > 1 stages:
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