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Cox and Matthews also derive a set of ETD methods based on Runge-Kutta
time-stepping, which they call ETDRK schemes. In this report we consider only
the fourth-order scheme of this type, known as ETDRK4. According to Cox and
Matthews, the derivation of this scheme is not at all obvious and requires a symbolic
manipulation system. The Cox and Matthews ETDRK4 formulae are: 5

a, = e 2y, + L=1(e!2 — I)N(up,tn),

b, = e/ 2y, + L~ 1(e*/? —I)N(an,t, + h/2),

¢, = eU2q, + L7 (e?? —T)(2N(b,,, t, + h/2) — N(un,t,)),

= e u, + h2L=3{[—4 — Lh + e“"*(4 — 3Lh + (Lh)?)|N(tp, t,)

Un41 =
+ 2[2 + Lh + " (=2 + Lh)|(N(ap, t, + h/2) + N(b,, t,, + h/2))
+ [—4 — 3Lh — (Lh)* + e (4 — Lh)]N(cp,t, + h)}.
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