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X 1: Tiling with quadrangles (degree=5,6,10).

W I3, ABRZFRE2RET S I EHNTET,
=2y FERD LS e VOBELHEATIOEL
Vv, 72T, BRI CIRERNRENFHOBEERS 2
W ADA YRy 7 ARERT S, BEOERELER
UCzrrsoBlAR2RD 2, HEARIZ0»S 3D

KB VOFAETT O THS (K 2), BlevE

R AROEET, ERONH (LHEKI2—7Yy F)
TEELEDEAZRTIENTEDL, NA YTy 7 AR
(O[1[23)* DWRERH2, £T| BREADL ¥ Ty 7R
% (Thbb®) LERT S, DFRHBLADEHL
ADA VT2 ARZDEALDAL YFy P AEHENERE
FRIROEETERTS, Thbb, EBREcOrVOLEH
A EFENFN D, cl, c2,c3 ERINS,

(g
e e 7S

nnnnnnnnn

B4 2: An example of the chain code.
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TORMDEA Conf(Q) 13 Conf(Q) = {afa : I — Q}
TRENS, KEER F: Conf(Q) — Conf(Q) E Ve e
I, F{a)(c) = fa(e), afch), alcl), a(c2), a(ed)) TERI
Nz, 2IT, ex,z € {01,238} ik c & z LOBET
H5,

F RAER EENRTSHS, TabL fRMUTOE
{EF%?%TC -g‘a

Ye,u,rd, 1 € Q, fle,u,r,d,1) = fle,r,d, 1, u).

d=4 DL E, T2 TEYRBHUAEI LN
12, FoORBREERG/ 4 e vii#r—-2 Yy FCAD
BAERET 2, KRLTR, ZOEHEEL—7 Vv F,
WHOFHHOBEESICHV 5, BT TR, Wil CA DBA
BicBBHORWE EiZ, RE6 LT3, XKz T,

B3l TRBTIEBHEMNEE S E =
(I?d1 (0;1)st,O) 73:5 CA %%i%o

(0,0,0,0,0) 0 (1,0,0,0,0)—0 (0,0,0,0,1) — 1
(1,0,0,0,1) =1 (0,0,0,1,1) >0 (1,0,0,1,1) >0
(0,0,1,0,1) >0 (1,6,1,0,1) =0 (0,0,1,1,1) — 1
1,0,1,1,1)—>1 (0,1,1,1,1) =0 (1,1,1,1,1) =0

4 2Rl CA OF& (d =6) T, WiElEz—2Y v F
D (F 3) LIECRL S,

1=0 t=1 t=2

I 3: A configuration of Fredkin’s parity CA (Euclid).
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Bl 4: A configuration of Fredkin’s parity CA (hyper-
bolic).
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B 5: Three actions in the Serizawa’s CA.
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# 1: Rules of a 4-state hyperbolic spaceship.
{0,0,0,0,00—-0 (1,6,0,0,0)—0 (0,1,0,0,0) —3
(2,0,0,0,0) -0 (0,2,0,0,0) =0 (5,1,2,0,0) >3
0,2,1,0,0) -3 (0,3,0,0,0) -2 (3,0,0,0,0) — 0
0,2,1,2,0) -0 (0,3,3,3,0) —~0 (0,2,2,0,0) —~2
0,2,2,2,0) -1 (0,2,3,0,0)—>0 (0,3,2,0,0) >0
(0,2,0,2,0) — 0

BolIoRYrEHWT, R 208M%H> 5 RE
DR CAH, = (1,6,(0,1,2,3,4), f1,0) T, D3
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BDBE I, Serizawa DHETIZ 7 4 — F 3y 2 EHR
FPHEETZILRTERYL,
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THEBHRABRYET I LRTERG, 22U v FO8
BRBEAL YTy I A1 = (10" = ¢ THY, n 2t
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A74=FRy 2R TH-7 L LTH, BRI 34

X 6: A configuration of a 4-state hyperbolic spaceship.
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5.1 DIEREEFIFEEKE

Keller i Delay-Insensitive (DI) B & iEh 35 5%
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APTHRDT, ThoDEY 2L LIEBORENRKEET
i, 2-27Yy FCA LORTFLCEBL. BFRE
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K 7: (a) A MERGE, (b) a FORK, (c) an S-JOIN, and
(d) an IOM serial elements and their machine specifica-
tions [6].
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TE (R 8(a) . BED “BRE"HHEETH 3 (M 8(b)).
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B 8 Configurations of (a} A wire and a signal (b) a
feedback loop by sharp turning (¢} a crossing.
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X 9: Configurations of modules of E, (a) MERGE (b)
FORK (c) S-JOIN (d) IOM.
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¥ 10: A crossing process of E.

253

X 11: A MERGE process of E.
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ANDER
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Ve(€ Z2) ¥4 A m,n DERDTATDRNVDERDK
&, Thbb, V=(D,0<k<m0<1<n, Ep i35
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((k,0), (k+1,0)) — (10%7,10%),
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BAa L% (0,01,011,18) & &3, BRI ((0,1),(1,1)
RS 3,82 02 (10%-13,1057131, 10571311, 1073
THB, Inic, a=2YyF CA D ((0,1},(1,1))
D—EDBIE ((0,2),(1,2) THB., Rt CA D
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Bl AT, e BRELEATHB, (3,71,..Tu,€) D
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Hile#® e EHERAZZLTRBENE, Eg KK
HETETRTOBM CA LORRABRZOBEHEIE n
H, [10%-13,10%-131,10%1311,10*3] D& m ED /RIS
LTI L TtBons,

COBBIROTHEAIEY 2a—N 274 2P CA L
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5.4 S5IRIBETIFHENE CA H,

ZOfiTE E AREK 6 OWH CAH, =
(1,6,(0,1,2,3, 4),fH2,0) KB LABRETRT, fra @
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B 12(a) BBND 7 4 =By I A—TOBITH D, FiE
BRI IZRE 3 O VHTREI N TS, K 12(b) 3352
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iU LA R2EOEARBE LT, ZOTRTO
AOREE 3 LT, REFJTOEEZH 14 KKTRT,
BRTRETHA7AYICRBIDE A2 HEoTHET B2
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MERGE, FORK, S-JOIN, IOM £¥a— V%K 13 i
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2~7Yy FOBAELBLTH S,

R4 DAL E CRELIhLRVDT, fg 2 fy TE
EMZA B EMNTED, Xoic, BEE fy, ~EMTS
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Thbb, Hy BRECKREL SR CARBRET S Z L2

X1 12: Configurations of Hz, (a) a feedback loop by sharp
turning (b) a crossing

®)

4 13: Configurations of modules of Hy, (a) MERGE (b)
FORK (c) S-JOIN (d) IOM.
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Wiz B L TR RS (NEC), JERHREERICEIL

T Jia Lee (BHERSHARIE) o HRRUB /L
EIRHET B,
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