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Functional Visualization of Langton’s Self-Reproducing Loop
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Abstract: To visualize the activity of self-reproduction in Langton’s self-reproducing loop, we calculate the
power spectra of sectors that contain some cells. The sectors that keep state ‘0’ during the obserbation
period exhibit power spectrum that has only zero components and the sectors that do not change during
the obserbation period have only direct current component. Apart from these trivial cases, the most active
sectors exhibit power law and moderately active sectors have broken power law specrtum that deviates from
power law while the least active sectors exhibit Lorentzian-type power spectraum. Showing the type of power
spectra of each sector by different patterns can visualize the activity of Langton’s self-reproducing loop.
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Fig. 2 Scattergram of the exponent 3 (horizontal axis) and the
residual sum of squares o2 (vertical axis) of 793 power

spectra.
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Fig. 3 Power spectra of a (solid line) and b (broken line) in
Fig. 2.
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Fig. 4 Power spectrum of ¢ in Fig. 2.
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Table 1 Classification of power sectra.
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Fig. 5 Left: configuration at t = 511, 1,023, 1,535, 2,047, 2,559

from top to bottom. Right: Power spectra of each sector

during term I ~ VI from top to bottom. The sector with
null-type, DC-type, Lorentzian, power-law, and broken
power-law are represented by blank, light gray square,
black-bordered gray square, black-bordered dark gray

square, and black circle.
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Fig. 6 Left: configuration at ¢ = 3,071 (upper), 3,583 (lower).

Right: Power spectra of each sector during term VI

(upper) and term VI (lower).
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Fig. 7 Top: configuration at t = 3,840. Bottom: Power spec-

tra of each sector during term VIII.
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