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The first experiment is similar to the one from the previous problem. The results are presented on fig. 4, a: 
we compare six-step methods of different orders. We see that the first order method with damping allows for 
taking longer time steps than the non-damped one. This indicates that the solution generates non-real eigenva
lues of the Jacobi matrix. Hence, it is unlikely to benefit from using stabilized methods with large k and p, for 
which we do not have damping yet. 

Indeed, our experiments showed that these methods cannot take larger steps than implicit Adams-type 
methods of the same order, even if their stability interval is longer. Hence, on fig. 4, b, we compare only sta-
bilised explicit methods of order one with the implicit Euler method. This experiment shows that damping is 
crucial for the general performance of a stabilised method. Another obvious conclusion is that for this particu-
lar problem the explicit methods are less accurate than the implicit one.

Conclusion
In  this work we presented explicit multi-step methods of Adams type, which possess extended stability 

intervals. Simple formulae for the first order methods and their error constants are derived. We also applied 
damping to the first order methods, derived a general scheme for construction of stabilised k-step methods of 
any order p < k, and calculated coefficients for such methods numerically. It was shown that the error constant 
of the stabilised method grows as the number of steps increases, but this growth is quite slow. Our numerical 
experiments asserted the theoretical properties of accuracy and stability of the constructed methods and exhi
bited the importance of damping transformation for the methods.

In our opinion, at present the stabilised Adams-type methods are mostly of theoretical interest, but it 
cannot be ruled out that they could be useful in practice and become a basis for a competitive solver for 
mildly stiff problems. From a practical perspective the methods are attractive due to their low cost ( just one 
evaluation of f per step for any k and p) and simplicity of implementation. The weak point is that long stabi
lity intervals require a large number of steps, which will entail memory issues, difficulties with the starting 
values and so on.

Fig. 4. Numerical experiment with Burgers’ equation (18). 
Six-step stabilised methods and implicit Adams method of order 6 (a). 

First order stabilised methods with and without damping  
for e = 0.25, k = 4, 6, 9, 12, 15, and the implicit Euler method (b)




