
Task. Define  Expm,i,k[P] to compute ⅇ (P) to ϵk in the using the mi,i→i 
multiplication, where P is an ϵ-dependent near-docile element, 
giving the answer in -form.
Methodology. If P0 := Pϵ=0 and ⅇλ (P) = ⅇλP0 F(λ), then 

F(λ = 0) = 1 and we have:
ⅇλP0(P0 F(λ)+∂λF) = ∂λⅇ

λP0 F(λ) =

∂λⅇ
λP0 F(λ) = ∂λⅇ

λ (P) = ⅇλ (P)  (P) = ⅇλP0 F(λ)  (P)

.

This is a linear ODE for F. Setting inductively Fk = Fk-1 +ϵ
kφ we find 

that F0 = 1 and solve for φ.


