
Continuing the discussion on absolute stability:
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A numerical method (time integration) is called A-stable (absolutely 
stable) if its region of Absolute stability covers the entire negative real 
half plane.
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For unconditional stability we work with a particular ODE (lambda is 
fixed) and see if delta t is free.

A-stability means for ANY lambda, delta t is free

A-stable: whatever dynamically stable ODE is thrown at the numerical ODE solver, delta T is free.
Unconditional stability only can be discussed in the context of a particular ODE for which we can say delta T is free (this c annot be generalized to 
other ODEs, for example unconditional stability for heat equation (lambda = -5) does not carry over to unconditional stability for undamped wave 
equation (lambda = +- i)

Can I do consider other properties than A-stability?

An example is Houbolt method, if we write the following equation in the form (341a) and find alpha_i and beta_is, we'll see 
beta_i, I > 0 are zero.
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beta_i, I > 0 are zero.
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Newmark method:
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