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Implementation and extension of "~ look-ahead"" linear multistep methods for ODEs
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We proposed the ~~look-ahead™™ linear multistep methods (LALMM), a new class of
discrete variable methods solving initial-value problems of ordinary differential equations, gave
analysis of their order of convergence as well as of stability and derived several LALMM of two steps,
whose implementation and performance evaluation were carried out. Our results showed that the new schemes
of LALMM are competitive with the conventional methods like as the classical Runge-Kutta method. Our
study suggested more well-performing LALMM can be derived by increasing its number of steps can be
introduced and extended to apply to other functional equations closely related to ordinary differential
equations.
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e=1/10000

h err log diff no.
10/80 6.32e-04 10.63 1229
10/160  3.94e-05 14.63 4.00 1665
10/320 2.45e-06 18.64 4.01 2281
10/640 1.51e-07 22.66 4.02 3383
10/1280 9.35e-09 26.67 4.01 5125
10/2560 9.06e-10 30.04 3.37 7973
10/5120 5.09e-10 30.87 0.83 12831
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10/40960 1.50e-05 16.02 3.98 97433
10/81920 9.31e-07 20.03 4.01 190617
10/163840 1.07e-07 23.15 3.12 374153
10/327680 3.03e-08 24.98 1.83 740557
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