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We write the update equation for 
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For these LMS methods with high value of k, many times we use a simple time marching scheme for the first k time steps to build enough time step values (for example 
central difference) and after that we can switch to our high order LMS method.

For early steps we need to use a lower order method to build enough prior steps.1.
The time step is fixed because the difference formulas for multiple steps are obtained by assuming Delta t being fixed.2.

Disadvantages of LMS methods:

We want to discuss methods that remove the fixed time step constraint

For time step n + 1, they only require the solutions from time step n. Unlike LMS methods it does not go further back.a)
Primary unknowns are values, time derivative, second time derivatives, etc. of the unknown.b)

Since only one step back is needed, we can easily change the time 
step (for example when more accuracy is needed, refine the time 
step).

c)
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The assumption is that acceleration is linear between tn and tn + 
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