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Abstract

We survey the researches on -self-reproducing structures on cellular automata.
Self-reproduction is the foremost characteristic of life, and cellular automata are ideal
model for studying artificial life. From the early studies by Von Neumann to late
results on computational models using self-reproducing structures and emergence of

self-replication are covered. Also possible applications of self-replicating structures are
listed.
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Z wolnte A2y o EvlElYAAM ¥H-EFH 7 A (universal Turing machine)& F &3}
A

a1, o]RE& FAsle universal constructor® TFEIACT HEFH7I A= dolel FHIA
M3 el 48 wE gaE ol Mol wE dHwolA AAE dPste HAE "]“EFE]
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22222222 22 22222222 22222222
2701701702 2112 2017017012 2111170172
2122222212 212 2722222272 2122222202
212 272 212 212 202 2 212
212 202 212 202 212 272
212 212 272 272 242 202
212 272 202 212 202 212
202222220222222222212 202222221222222222272
241041071071071071072 271111104104107107102
2222222222222222222 2222222222222222222
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3011111702 2170170142 2170170172 3014011112
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202222220222222222212 2122222272 2022222202
271071071071071071112 2104104105 2710610712

2222222222222222222 222222222 22222222

time 120 time 128
2
212
272
202
212
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LEGEND

’Z] A reproducing loop
building offspring n

. A "dying” loop
. A "dead” loop

a9 3 BEY AV BA FERE9 colony

1
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tume ~ 0 time - 1
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time = 6 time - 7
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time = 2
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2432
2133
225

time = 8
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time = 20

22 2
2312 132
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2242222
time = 26

225 22
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22 225
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time = 3

22

2332
2413}
2252
time = 9

22

2142 3
2334133
224222
time = 15

22 1
2332 1
241334132
2242222
time = 21

22 22
2142 5112
233413342
2242222
time = 27
235 22
2332 2432
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time = 4
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2312
23413
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time - 10
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FeidelFae EE Al ZAAAM Fdsinz, 488 2EvElE 849 #HE A
(parallel computation)?] T 92 AHA3c}k TempestilRlE A7 Z 2 373 (executable
program)g A7|E A FRo SlEAAM, A Halyl wtEoA A Adrty T2 aAs ua)
A HAPE HW, ojoj g ool At Algtel A g wel Bal pxe £ Hojut
B2E 9% ANS FAl A2 sje] TR AR AYste 2HE A = Urh o7)A9
TAML 27t ¥ate 78 AdS A QEvEe] AeHdoldsr TdHEE oYY
Ith. deReolgeate @ed T4 (local) TES A3 yatedsts, A9 3 (globally) 2.
Z 297t Yte AdE YRR s AL FA oz ZFYgoltHIl. TempestiZh GlE
ol g aye 2|7t &3 Aol 219 LSL(logic systems laboratory, Swiss Federal
Institute of Technology)E #7154 T2 AH24E F&(loop)d ¢ZFe 24 U=x G
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Choull0l= #7184 Fx2E o]43t9 Satisfiablility FAE F& AL =3
Satisfiability problemo]& ofele] A3 &  conjunctive normal form2] boolean

O

expression®] Fo{& uw} o] boolean expression? ol true’t FE 2 2+ boolean variable

o true Tt falsed assigndle Aol 7Fs %A o} A&+ decision problemeo]t}.
(x3V 72D A (T3 Vx VvV 2 Va) A(x, V 7x)

Satisfiability problem< t X% 9] NP-hard problem2. 24 o] Ex& T F &2 417
Fol FAEHA Feohar BojAe FAolt11]

Chout Ted A7IHA F+29 dH 2 A boolean variable® 9] true false assignment®
embed/\Wb—, zh Aol A 27| E A AladEe]l Aurte AL monitoring 3T I B oA
T2 embed® true false assignment’} 9] % boolean expression? L& false® 9=
Aol AR, I A7EA FxE A A Aldissolve) BT A=A e ArjEa -
ZF oFA true false el assign® A %& t}2 variabled), mother structured A& trued
assign3dt EA == daughter structureo] X & false® assigndtch. o)#l st 7 AL wrEzd
FEG A3te] Ad FHele Fol7 boolean expressiond falseZ THEE assignment® 7}
2 F2E BF dAEo] glelRa, Fo1A boolean expressiond true

z H
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T7} e DNA computing[12]3 A Whale] Al 2dz A ggHog T8I 4+ 9)
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5 A71E8A Fx9 FW (Emergence of self-reproducing structures)
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AdEe] 2LEWE A A7FA Fxd distd 4% Hgrh ©]E2 mathematical
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