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Supplement to
Construction of Variable-Stepsize Multistep Formulas

By Robert D. Skeel

2. Generic Auxiliary Conditions

We are seeking k—m +1 auxiliary conditions on variable stepsize formula coefficients so
that only k+m values need be saved between steps without knowing future meshpoints. It is
believed that such conditions can always be put in the form

[~e1ps -+ s Brol E'Buj =0, j=0(1)k—m, (2.1)
where [—a,,, . . ., Bjy) is an abbreviation for [—ayp, Bip, -+ ) = @pns Binl
0
° O
1
E = ,

O\

T
& =[0, 0, ¢y dopps + - - Chns din]”

¢jn = function (rp, ro_y, -+ -, Ta_j2)>
and

d;,, :=function (rp, fp_y) - - -, Taojs2) -

We assume that these fi are rational functions that are well defined for all positive
stepsize ratios and that the coefficients j,, and ﬂjn are uniquely determined to be cr; and B i
when the stepsize ratios are all one. The complete set of 2k+2 conditions that determine the
formula coefficients will be called the v.l.c. conditions.

"

The mere existence of c;, and dj, such that (2.1) holds does impose substantial
restrictions on the coefficients of the variable stepsize formula. For example, from (2.1) with
J=k—m we get

—Cm,n—k+m Okntdm nk+m Bin =0 . (2.2)
Our assumptions imply that for uniform stepsize

—Cp apt+dy, B =0 (2.3)
and

el+dl >0.
Taking dy, ay+¢,,0x times (2.2) and subtracting dp, p_g1+m%n+Cm,n_k+mBin times (2.3)
yields

—ﬂkakn+alzﬂkn dm Cm,n—k+m — cmdm,n—-k+m

akakn+ﬂkﬂkn Cm cm,n—k+m+dmdm,n—l¢+m
which implies that the left— hand side must be a rational function of
Ta—k+ms Tnk+m—1s - + - Ta—k+z only. If m <k, this is a real restriction, not satisfied by

the two examples of Section 1. In fact, if m = 1, the numerator of the left-hand side must be
identically zero, and as a corollary we get that o, =01if ay =0 and 84, =0if 8, =0.
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