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ew0 = α

ewi+1 = ewi + heφ(ti, ewi, h) for i > 0

with truncation error O(hn+2) where for some eK and all relevant h and i,

|y(ti)− ewi| < eKhn+1.

Suppose at ti we have wi = ewi = z(ti) where z(t) is a solution satisfying
z(ti) = wi, not z(a) = α.

We now have 2 approximations wi+1 and ewi+1 whose differences from y(ti + h)
are global errors and whose differences from z(ti + h) are local errors. We have

z(ti + h)− wi+1| {z }
local error of O(hn+1)

= ( ewi+1 − wi+1) + (z(ti + h)− ewi+1)| {z }
local error of O(hn+2)

.

Thus
z(ti + h)− wi+1 ≈ ewi+1 − wi+1 = O(hn+1),

so a constant K exists such that

Khn+1 = |z(ti + h)− wi+1| ≈ | ewi+1 − wi+1| ⇒

(?) K ≈ | ewi+1 − wi+1|
hn+1

Then find a new step size qh such that

|y(ti + qh)− wi+1 (with step size qh)| < K(qh)n < ≤


