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Wolf’s algorithm for computing Lyapunov exponents from data:
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Algorithm:

1. Embed the data set.

2. Pick a point x(t0) somewhere in the middle of the trajectory.

3. Find that point’s nearest neighbor. Call that point z0(t0).

4. Compute ||z0(t0) − x(t0)|| = L0.

5. Follow the “difference trajectory” — the dashed line — forwards in time, computing
||z0(ti)−x(ti)|| = L0(i) and incrementing i, until L0(i) > ǫ. Call that value L′

0
and

that time t1.

6. Find z1(t1), the “nearest neighbor” of x(t1), and loop to step 4. Repeat the pro-
cedure to the end of the fiduciary trajectory (t = tn), keeping track of the Li and
L′

i
.

Use this formula to compute λ1, the biggest (positive) Lyapunov exponent:
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...where M is the number of times you went through the loop above, and N is the number
of timesteps in the fiduciary trajectory. N∆t = tn − t0.

Schematic of the directional “nearest neighbor” computation:
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Start with θ = π/9 and increase if necessary.
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