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This document provides supplemental material for our paper “Topo-
logical Analysis of Inertial Dynamics”. Section 1 describes the nu-
merical integration scheme.

1 INTEGRATION SCHEME

This description of the integration scheme provides additional details
to Section 3.1 of our paper. We solve

x(t) = x0 +
∫ t

t0

ẋ(τ)dτ (1)

(Equation 5 in our paper) and concurrently

ẋ(t) = ẋ0 +
∫ t

t0

a(x(τ),τ)dτ, (2)

(Equation 6 in our paper) for time t and time step ∆t by coupled fourth-
order Runge-Kutta (RK4) integration:

x1 = x(t), ẋ1 = ẋ(t), a1 = a(x1, t), (3)

x2 = x1 + ẋ1∆t/2, ẋ2 = ẋ1 +a1∆t/2, a2 = a(x2, t +∆t/2), (4)

x3 = x1 + ẋ2∆t/2, ẋ3 = ẋ1 +a2∆t/2, a3 = a(x3, t +∆t/2), (5)

x4 = x1 + ẋ3∆t, ẋ4 = ẋ1 +a3∆t, a4 = a(x4, t +∆t). (6)

From this, we obtain the new position x(t +∆t) and velocity ẋ(t +∆t)
from the previous x(t) and ẋ(t) as follows:

x(t +∆t) = x1 +(ẋ1 +2ẋ2 +2ẋ3 + ẋ4)∆t/6, (7)

ẋ(t +∆t) = ẋ1 +(a1 +2a2 +2a3 +a4)∆t/6. (8)
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