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ano-assembly with cells from particle
teraction based on collisions of mobile
ocalizations in cellular automata

Genaro J. Martinez, Andrew Adamatzky
Complex Cellular Automata (LCCOMP, Mexico, DF; ICUC, Bristol, UK)
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Awn automatie process Ls proposed by construct nano-assambly devices, derived from

A cellular automaton CA is a 4-tuple A=< X, u,p, g >
evolving in d-dimension, where d € Z*. Such that:

» 2 represents the alphabet

» u the local connection, where,

u=1{Xp1.. n-1d|X €L}, therefore, u is a neigborhood

»  the local function, such that, ¢ : Y — 1
» ¢p the initial condition, such that, ¢y € £°

Also, the local function induces a global transition between
configurations:

¢.¢:Zz—>}:z.

a set of sywnchorinsed collisions between multiple particles, such an automation is
based on programming regular expressions and finite state machines.

Cells represent states of atoms and the local function
construct a family of particles. Later, these particles
are coded based regular expresssions for assembly
during tts evolution. This wa Y, an automatie system

can be meLemew’ced for construct initial conditions
and desitgwn different nano-structures d Yywa mLea LLy.

cell codification:

Nawno-structure constructed from collisions of mobile and stationary
Localizations tn cellular automata and exttable media. “tnitial
experimewts". Next stmulation evolves on 152,012,025 cells.

'\ Discrete Dynamics Lab
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rcode v2KkS 1d=0.625 1d-r=0.75 z1=0.75 2r=0.625 Z=0.75
C=0/5 1d=4425 time-step=34353

rule save/load/frevise/rnd/trans-s/1/v/r/t net-n sample :load/keep-E/K
PSecript-P Z:high/low-Z/z canal-C

state rev-e rnd/Ham/hlk/orig/last-R/H/k/o/~ sng:pos/neg-5/6 save/load-S/1
graph-g/p border-B filter-f skip-X pause-N step-x/+ top-T

on-the-fly-y hide-W no-ops-Q back-q cont-ret:

1/2..rnd bitflip/restore
Zjz. force Z higher/lovwer
b/B..flip allOs->0/allVs->V
rule samples
%,..load glider rule (rnd)
.load,jmp.scan
Wi /9. next/previrnd
uE..create sample
change wiring
m/W..move 1 wires/revise
'?;11. Jdoc a.l-norillloppmfiod ic-NUL
change seed/size
Apv..rnd seed/block
I/L..rnd value/block flip
of~..original/last
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1001000111110110010001111101011111011001000111110101101000111110110010001
1111011001000111110110010001111101100100011111011001000111110110010001111
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1111011001000111110110010001111101100100011111011001000111110110010001111

1011001000111110101111101100100011111010110100011111011001000111110110010
0011111011001000111110110010001111101100100011111011001000111110110010001
1111011001000111110110010001111101100100011111010111110110010001111101011

0100011111011001000111110110010001111101100100011111011001000111110110010
0011111011001000111110110010001111101100100011111011001000111110110010001
1111010111110110010001111101011010001111101100100011111011001000111110110
0100011111011001000111110110010001111101100100011111011001000111110110010
0011111011001000111110110010001111101011111011001000111110101101000111110
1100100011111011001000111110110010001111101100100011111011001000111110110
0100011111011001000111110110010001111101100100011111011001000111110101111

1011001000111110101101000111110110010001111101100100011111011001000111110
1100100011111011001000111110110010001111101100100011111011001000111110110
0100011111011001000111110101111101100100011111010110100011111011001000111
1101100100011111011001000111110110010001111101100100011111011001000111110
1100100011111011001000111110110010001111101100100011111010111110110010001
1111010110100011111011001000111110110010001111101100100011111011001000111
1101100100011111011001000111110110010001111101100100011111011001000111110
1100100011111010111110110010001111101011010001111101100100011111011001000
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1101100100011111011001000111110110010001111101011111011001000111110101101
0001111101100100011111011001000111110110010001111101100100011111011001000
1111101100100011111011001000111110110010001111101100100011111011001000111

1101011111011001000111110101101000111110110010001111101100100011111011001
0001111101100100011111011001000111110110010001111101100100011111011001000
1111101100100011111011001000111110101111101100100011111010110100011111011

0010001111101100100011111011001000111110110010001111101100100011111011001
0001111101100100011111011001000111110110010001111101100100011111010111110
1100100011111010110100011111011001000111110110010001111101100100011111011
0010001111101100100011111011001000111110110010001111101100100011111011001
0001111101100100011111010111110110010001111101011010001111101100100011111

0110010001111101100100011111011001000111110110010001111101100100011111011
0010001111101100100011111011001000111110110010001111101011111011001000111
1101011010001111101100100011111011001000111110110010001111101100100011111
0110010001111101100100011111011001000111110110010001111101100100011111011
0010001111101011111011001000111110101101000111110110010001111101100100011
1110110010001111101100100011111011001000111110110010001111101100100011111

0110010001111101100100011111011001000111110101111101100100011111010110100
0111110110010001111101100100011111011001000111110110010001111101100100011
1110110010001111101100100011111011001000111110110010001111101100100011111

0101111101100100011111010110100011111011001000111110110010001111101100100
0111110110010001111101100100011111011001000111110110010001111101100100011
1110110010001111101100100011111010111110110010001111101011010001111101100
1000111110110010001111101100100011111011001000111110110010001111101100100
0111110110010001111101100100011111011001000111110110010001111101011111011

0010001111101011010001111101100100011111011001000111110110010001111101100
1000111110110010001111101100100011111011001000111110110010001111101100100
0111110110010001111101011111011001000111110101101000111110110010001111101

1001000111110110010001111101100100011111011001000111110110010001111101100
1000111110110010001111101100100011111011001000111110101111101100100011111

LN 5/6..singleton pos/neg 0101101000111110110010001111101100100011111011001000111110110010001111101
. T presentation 1001000111110110010001111101100100011111011001000111110110010001111101100
PR i/!..tog divs(off)/color 1000111110101111101100100011111010110100011111011001000111110110010001111
£ @R cell outline 1011001000111110110010001111101100100011111011001000111110110010001111101

Y /.. tog l_nCOIOrKdOtfbgfound 1001000111110110010001111101100100011111010111110110010001111101011010001
Ol dF- colorsiswap/olack blue |l 1111011001000111110110010001111101100100011111011001000111110110010001111
P p"igg ggiac%‘t‘gfgf1és og 1011001000111110110010001111101100100011111011001000111110110010001111101

o 10g SRIP SIEps= 0111110110010001111101011010001111101100100011111011001000111110110010001

o efc..exp/contr scale

/(. lookhist: amplifgrfrestore
5.tog entropy-density
j..tog ent-in-both
u. .entropyfdensitg plot
(..a-gens (now 10)
D..refurn map
v..state-space matrix
miscellaneous
X..tog this index
#/8z..tog scrolling (on)
+.tog time-step pause
</>.slower/max speed
g/Q..pause/no-options

DDLad ©1993-2013 SEED advance-ret back/interrupt-q

screen:print/save/load-@/>/<

1111011001000111110110010001111101100100011111011001000111110110010001111

: t._lt'ég"‘zgf%dmme 1011001000111110110010001111101011111011001000111110101101000111110110010
A T'.tog 2d-3d-1d 0011111011001000111110110010001111101100100011111011001000111110110010001
N p/i/1 plane/balls/invisible 1111011001000111110110010001111101100100011111011001000111110101111101100
R frozen/filter 1000111110101101000111110110010001111101100100011111011001000111110110010
| h..nor-f1-£2-bin 0011111011001000111110110010001111101100100011111011001000111110110010001
: H..f-gens(20) /bins(10) 1111011001000111110101111101100100011111010110100011111011001000111110110
" f/F/a.. filter/undo/all 0100011111011001000111110110010001111101100100011111011001000111110110010
' analysis _ . 0011111011001000111110110010001111101100100011111010111110110010001111101
T 0/%..tog lookhist:1-2/1-time | 0110100011111011001000111110110010001111101100100011111011001000111110110

0100011111011001000111110110010001111101100100011111011001000111110110010
0011111010111110110010001111101011010001111101100100011111011001000111110
1100100011111011001000111110110010001111101100100011111011001000111110110
0100011111011001000111110110010001111101011111011001000111110101101000111
1101100100011111011001000111110110010001111101100100011111011001000111110
1100100011111011001000111110110010001111101100100011111011001000111110101
1111011001000111110101101000111110110010001111101100100011111011001000111
1101100100011111011001000111110110010001111101100100011111011001000111110
1100100011111011001000111110101111101100100011111010110100011111011001000
1111101100100011111011001000111110110010001111101100100011111011001000111

1101100100011111011001000111110110010001111101100100011111010111110110010
0011111010110100011111011001000111110110010001111101100100011111011001000
1111101100100011111011001000111110110010001111101100100011111011001000111

1101100100011111010111110110010001111101011010001111101100100011111011001
0001111101100100011111011001000111110110010001111101100100011111011001000
1111101100100011111011001000111110110010001111101011111011001000111110101

1010001111101100100011111011001000111110110010001111101100100011111011001
0001111101100100011111011001000111110110010001111101100100011111011001000
1111101011111011001000111110101101000111110110010001111101100100011111011

0010001111101100100011111011001000111110110010001111101100100011111011001
0001111101100100011111011001000111110101111101100100011111010110100011111

0110010001111101100100011111011001000111110110010001111101100100011111011
0010001111101100100011111011001000111110110010001111101100100011111010111
1101100100011111010110100011111011001000111110110010001111101100100011111
0110010001111101100100011111011001000111110110010001111101100100011111011
0010001111101100100011111010111110110010001111101011010001111101100100011
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