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A Cellular automata (CA) is used for science and social system simﬁéﬂation. A reversible cellular

automaton (RCA) is a CA with an injective constraint. A reversible partitioned cellular automata is

RCA which each cell is divided. The simmulation of RPCA on Janus has been implemented multiple
times. One is periodic[2], the other one is not periodic and expand|7], and the other is not periodic and
not expand[8]. But 2 dimmentional RPCA is not implemented.

2 dimmentional RCA has many applications such as simulations of elastic collisions[6]. Reversibility is
closely related to the physics, and realization of a two-dimensional reversible cellular automaton is the
basis of various physical simulations. We need to implement infinitely configulation on finite memory.

In this paper, We aim to realize 2 dimmentional RPCA by extending the method used to realize 1
dimmentional RPCA to 2 dimensions. We use 2 dimmentional array to express 2 dimmentional configu-
lation. We expand Janus because we need to expand array. The 2 dimmentional RPCA realized in this
way has the problem that the size of the array increases by exactly 1 each time a transition. We tried to

solve that problem by use input-erasing reversible computation.
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procedure CA(int t_end, stack conf, int rulel[][])
iterate int t = 1 to t_end
call gmap(conf, rule)

end

X 2.1 1D-RPCA P, D27V —VA#yIal—Yay
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procedure gmap(stack sr, int rulel[][])

local stack sl=nil,int 1=0,int ¢=0,int r=0,int next_r=0

call mypop(l, sr)

from empty(sl) && c=0 && r=0 && next_r=0 loop
call lmap(l, c, r, rule)
call mypush(l,sl) call mypush(c,sl) call mypush(r,sl)
call mypop(c,sr) call mypop(r,sr) call mypop(l,sr)
r <=> next_r

until empty(sr) && 1=0 && c=0 && r=0 && next_r=0

call rewind(sl, sr)

delocal stack sl=nil,int 1=0,int c¢=0,int r=0,int next_r=0

2.2 1D-RPCA P, O KB

procedure lmap(int 1, int c¢, int r, int rule([][])

local int no = (1<<2) + (c<<1) + (r<<0)
1 "= ((no&0x4)>>2) ~ rulelno][0]
¢ "= ((no&0x2)>>1) ~ rulel[no][1]
r "= ((no&0x1)>>0) ~ rulel[no][2]

from 1 = rulel[no][0] &&

¢ = rule[no][1] &&
r = rule[no][2] 1loop
[dno -= 1 // zero clear no
until no = 0
delocal int no = 0

2.3 1D-RPCA P, O 5t
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RIT DB, RITM OBRED T — 72 GRA €Y TRT FHIE 3] ZIGHTHZ LA TE 5. 3k [8] Tk
SCHR [3] LRBRIZ Ty 2 &Ry TORE T 572, BOAR Y 7 IZ#HILRER 7y & 23 2B H AN
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o[x[0][0] +— 0] - - [z [v1] [v2] > O] Fgyme delocal t xle1] [ex] = {{0}} = 0o

delocal XIZHB T3 2 IRTEHDOMERIL, IELWEFIY 1 AR EEEh, EEEN0 25 D258 IZOAKIT
5. K THWS Janus IZB\WTIE local & delocal ZANFDETHWS BHEIFE N, Z0D &S 2Hi5E

4757z Janus AW TH S, PAETIZILIE S N7z Janus % 812 Janus & 3.

m,gz g KB
TR

% @ﬁmto



rf?’)“\/\xm%%@ﬁ \E?

mwztiz

=

2R EREI I A—NT MY

AFETIE, 2D-RPCA & ZDA[HY I alb—Ya VOFEEZRNS.

41 2RmAHERECILA—bT MY

2D-RPCA P2 = (Z27@7Nafa¥) %—’E&)é 22T, ﬁ{%ciﬁ = ((Oa_l)v(_LO)v(Oa 1))(170))’ Qi =
{0,1}, #:, =0 (i=1,2,3,4), f (u,r,d,l) = (W, 7", d',I") 1R A1 TR TEBHAUOEETHS. fOLHLEH
ETCERLZOTHEFNTHD, P XA HThHS.
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0000|0000 0100|0100 1000|1000 1100|0011
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0010|0010 0110|1001 1010|0101 1110|1011
0011 {1100 0111|1101 1011|1110 1111|1111




procedure CA(int t_end, int conf []1[], int rule[][])
iterate int t = 0 to t_end
call gmap(conf, rule)

end

X 4.1 2D-RPCA P, 27V —VA#yIal—Yay

procedure gmap (int c1[1[], int rulel[1[1)
local int c2[size(cl) + 2][size(cl) + 2] = {{0}}, int u = 0, int 1 =
0, int r = 0, int d = O
call table_expand(cl)
iterate int y = 0 to size(c2) - 1
iterate int x = 0 to size(c2) - 1
call get_ulrd(u,l,r,d,cl,x,y)
local int t = 0
call lmap(t, u, 1, r, d, rule)
t <=> c2[x][y]
delocal int t = 0
end
end
call swap(c2, cl) // zero clear c2
delocal int c2[size(cl)][size(c1)] = {{0}}, int u = 0, int 1 = 0,
int r = 0, int 4 = 0

4.2 2D-RPCA P, DK%

MAREBEPBETH D, TOMEEERD c 25 Z DOEMMHEBO EFIZ 202720 1 BHETDEMUZIEEED
OANENEFNF L Fl 2RTEECIHETMEMIZERTES. LA, ZOHETIHEEAERIZREE 0D
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4.2 TRIBBAB AT 5 gnap 237, ETEBBEORMEORIZ —REFHO 2 otk c2 2D
fHiF 5. RIZHE 4.3 D table_expand TEMBAIORMDOERIIZE D c1 O EFAELDEER% 1 VT DHLERT
5. ZOMRIZIE local & delocal ZMNIIZHEHT 208 ERH B, L7zhi> TEEFED Janus TIEEHTE A
V. HEKHEE L TREBVOLEEE T O — Yy get_ulrd TREH u, 1, r, diZBL, ThoziEeL
7278y —Y % lmap CRABERZ 7V -V Ay Ialb—ya vy UZERE2ZINT N 2 ITHKNT 2. RAT
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procedure table_expand(int t[][])
local int t2[size(t)+2] [size(t)+2] = {{0}}
call move(t, t2) // zero clear t
delocal int tl[size(t2)-2][size(t2)-2] = {{0}}
local int tl[size(t2)][size(t2)] = {{0}}
call swap(t2, t) // zero clear t2
delocal int t2[size(t)][size(t)] = {{0}}

4.3 EHIDILK

{{0,12}, {{o, o, o, 0}, {{o, o0, 0o, 0, 0, 0},
3, 0}} {0, 0,12, 0}, {0, 0, 0, 0, 0, O},
{0, 3, 0, 0}, {o, o, 6, 0, 0, 0},

{0, 0, 0, 0}} {0, 0, 0, 9, 0, 0%},

{0, 0, 0, 0, 0, O},

{0, 0, 0, 0, 0, 0}}

X 4.4 FEbrow)HREE ERE, BBEO 2 XTI
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