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## 5270477821 : MAJOR COMPUTER SCIENCE
KEYWORDS : REVERSIBLE CELLULAR AUTOMATA / VECTOR RULE / PERIODIC
BOUNDARY CONDITION

WORAYOOT  WONGNIN: REVERSIBILITY  VERIFICATION  OF  ONE-
DIMENSIONAL CELLULAR AUTOMATA USING VECTOR TRANSITIONS.

ADVISOR: ASST.PROF.ATHASIT SURARERKS, Ph.D., 46 pp.

A problem in a reversibility of the one-dimensional Cellular Automata (CA) concerns
about a less number of a transition rule of CA. Many researchers studied and focused on
introducing a model with the reversible property for more complexity. Therefore, some classes of
CA were proposed by adjust some feature of CA. Later, the CA with memory was introduced and
could increase the number of the transition rules for the reversible CA. This CA model was
applied in another computer fields such as cryptographic etc. The transition by a vector rules
(non-uniform CA) was illustrated for handle the least number of the transition rule and the vector
rule could generate the large number of the transition rule.

Thus, this thesis introduces the improved model and proposes an algorithm for verifying
the reversibility property of CA. The alrithm could detect if the CA is reversible. From our result,
the reversed CA can be construct if there exists. Furthermore, the necessary property of the

reversible rule is included in the research.

Academic Year: 2011
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wadmeutnu : 111 110 101 100 011 010 001 000 ng
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Neighborhood x,x,x,
output bit-string y
begin
01: Convert r to be the bit-string and put in the #{8]
02: fori=1to3do
03: RMT<RMT + x-2"
04: enddo
05: y=r[8 - RMT]
end
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input :rule 7 (when r is the decimal value from 0 to 255)

Neighborhood x,x,x,

r[8]

\’

RMT = )cl'22 + )c2'21 + x3'20

Return y = £(x x,x,) = by 17

314 3.3 mathauvesmsdeudosvouragaisoalauian
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Sane3iud 3.2: SaneSumsdeiusmdrengonnesveuragaises lama (£,
input R=<r, ...,V p..s V>

Message X = x,x,...X,...X,
output bit-string Y =y,y,...y....y,

begin

0l: fori=1tondo

02: if i=1do

03: X, <X,
04: elseif i=ndo
05: X, X,
06: Y fri (x, xx.,,
07: enddo

08: let Y=yy,..y...y,

end

Aa R
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o 9 Y 1o J A 1 < @
W 1152N0UAWNYMIAIRUUVUINADST R = <r, Fy..., 7., > IOUAAE 7 1T UANAY Y

=S 1 1

Aa 1 v o <3| o 4
duuaziiiegszning 0 09255 uaganinduiuaednuse X = xx,..x...x, 110 x,c{0,1}
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Xnoa| Xn | Xnet

fr (XX Xe1)

mput :R=<r, 7y..., Vpot, 1,>, X = XX, XX,
X
X | % X %
Xp | %] % XXX X % | X
Fr((X),3) | f (X,%%) fr, (X %%3) f (%1% %)
Y
Yi| Y2 Yil .. |Yn
71/#1 3.4 naaamsderusReNgNMD T YD IEAgaNT oo TALNAT F(X), 3)



@ as A @ af ) [ J Y @ Y
aNDINUN 3.3: E)'ﬁﬂf)'i“nllilmWTﬂ'JuﬁfJ‘Uﬂg?ﬂﬁ'iUL%ﬁQﬂ1iﬂﬂIﬁN1&lﬂuﬂﬁUVlﬂ

input  R=<r,0,,.l,... T, >

n

Message x,x,...X,...x,

output R*'=<r .t rt>

begin

01: fori=1tondo

02: forj=1to 8 do

03: olil[j]«d // set default value at the b table

04: enddo

05: enddo

06: fori=1 to n do

07: if r, is the unbalance, return R is not reversible

08: forj=0to 7 do

09: fork=0to 2" do

10: if ﬁl(three—bits binary representation of ;) is unique x,,
11: then b[i][8— j] <« X

12: otherwise R is not reversible

13: enddo

14: enddo

15: let I’ifl < CONCATENATE (b[i1[1], b[i1[ 2], b[i1[3], b[i]1[4], b[i][5], b[i1[6],b[i1[ 71, b[i1[8])
16: enddo

17: letR* =<r*r, bt >

end
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