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A Structurally Dissolvable Self-Reproducing Loop
Implemented from Langton’s Self-Reproducing Loop

HIROKI SAYAMAL

The phenomenon of death, or disappearance of life, has two aspects. One is failure in the
function of life and the other is dissolution of the structure of life. In order to model the latter
aspect.and examine the significance of it, the author has contrived a “structurally dissolvable
self-reproducing (SDSR) loop”?2) by introducing the capability of structural dissolution into
Langton’s self-reproducing (SR) loop) in which death as functional failure has already been
installed. To be more specific, a dissolving state ‘8’ was introduced into the set of states of
the cellular automata (CA) used for embodying the SR loop, besides other modifications to
Langton’s transition rules. Through this improvement, the SDSR loop can dissolve its own
structure when faced with difficult situations such as a shortage of space for self-reproduction.
This mechanism (disappearance of a subsystem of the whole system) induces, for the first time,
dynamically-stable and potentially evolvable behavior into the colony of SDSR. loops. In this
article, we report in detail the process of implementing the SDSR loop and its behavior, and
have some discussions relevant to them.
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Fig. 2 Initial configuration of Langton’s SR loop. The

right chart indicates the correspondence between
states of cells and shades of pixels in the figure.
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Fig. 10 Development of spatial distribution of SR/SDSR

loops in finite space.
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Fig. 11 Examples of merged loops produced through the
interaction of phenotypes in the course of self-
reproductive process of SDSR loops.
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Fig. 12 Examples of loops of different species.
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Time=1000

Time=2000 ¥

Time=3000

Time=4000

K13 4 Lflie WA Uk Sof. RGN TRELE
LTI 4 OfR%E, HEEEFICHEG OfkE ZhZhfi
95 (time=0) . WFHOMELIF& & bITHEAIHE 4 HHEH
2% Y (time=1000-3000) , RAMIZHE 6 1X5E4 12 BB
END (time=4000) . ZMDK % £1% 200 x 200 + b,
- Fig. 13 Example of struggle for existence between loops
of species 4 and 6.
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Time= 0

Time=2000

Time=4000

Time=6000

Time=8000

R14 M7 LR OMITE L AT EF OB, B TRE L
AT 0%, A LEFETICH Okt ZhERE
95 (time=0) . ZD¥— AT, HEDF AL XHA &
K-HARIZHZ 2T89 2%, ok, R#IZHT % 53
T (time=8000) . ZEMOK & E13 200 x 200 + .
Fig. 14 Example of struggle for existence between loops
of species 7 and 9. . ‘
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Table 2 Records of a round-robin among all specjes.

A 4 B

4 5 6 7 8 9 10 11 12
4 O O O O O (@) O [e]
5 X O O O O O O @)
6 X X O o O (o] o o
7 X X X o o. O (@] O
8 X X X x X O O O
9 X X X X O 0] O O
10 X X X X X X O e
11 X X X X X X X X
12 X X X X X X o (o]
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