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BEMEAAHIZ BT 2 PRI ALY Y b TH IR AF VI A 28, 2009 FICFEBRIICBIHIE
7D FKIC LT, EREEFROMMD HBNINCHE I TVS [1]. BKAFL I 4 0%, il
R ERD B2 53, KMREK R TV READO THEMCH DRI h TV 3.

FF DRI B KT — X ¥+ 2D D0 QMBI Z R T 2 BKUHGE 2R L PR, B S X &
XERTEMNCHPRRIN, BACHIZEINTE . BRI, LA ShEBRAF L
IF VI, WEERF LI A Ve MEHINS [2-5]. BEER XL I A F, WA F LI A 2D TENIG
TN 72K & R BT H - 7 EB OFIFINEICE L TBA - EE 2 R0, 20700, BE OB A *
NI F R 2 TR X B Y DIFERIERO A R BEME ZEZ o TWws. ERIVICS, HEE L
WCAFNLIA DRI 7y TN, WEEXX LI B FRBIIZATw5 [6].

AREFFETIE, KEFEDS TN T BEERTH 2 4 7 VREERIC B 2EBER F 1 I 4 Y OB %
BERINCINTz. Z ORGSR, HNESEE GV HEN 2 HEERBTFET 258, BR0H 235
X — RFRBWT, FEDOHEREMD D & TR R FIL I 4 VBN > TREBNICHATAD
LNTEINL, TROBMEER XL I A4 USRS EEREL LTHNS Ze bbb o7, R#EETIE,
FONTMEER X)L I 4 VHEROMEPHRICOWTHRE T 5.
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AWFEOBMIL, 77— L A Z Uk A— < b (FECA) ORERDZHEAE V-
kxR L, ZO—#{k FECA DIE 2T+ 52 & ThH 5.

BILE T2 PICAV SR B — k= b (CA) IZARBEOME, #1213 2 {0,130 4
EEFOHER I FRTH D, 2L, REMZR—KILCATHLZL AL Z Y —ELA— b
~ k2 (BCA) ORFFEREIL, B8 F: {01} - {01} k- TEDHLNRTWS. L, iR
2% k (0<k<255) (%, BiHREOL—ILVERTESTHD1]. AN RZ@BRET L
T® H/L—/ v 184ECA TlX, ZDEHZ%

000 o001 010 011 100 101 110 111
0 0 0 1 1 1 0 1

ERBTED. 220, T8 Fig {013 > {0,1}%

XyZ
u=Fig(xy,2) © T

EERB LTS,

CA 2 [0,1] DI ZFFO K D ITIIRT 28EZ2 7 7 U — (k& ).
FOXEHFNZFRBAT L L, 772 —(bElE, xyz BEPR u BnEDEE
{0,137 B K EI[0,A)ICHEE L, x,y,z € {0,1} TI%, uwldicd CA & [ UfE
LD NFERICHESELIETH D, 2O L) ITHFHL LIz CAE 7 7 ¥

— LA — k= kU (FCA) L5 . ECA DA, Z ORI, BIMF ,(x,Y,2)
XYV, IOV TE A3 IROSERE LTERIATE 22N MLNTED,
ZOWDEENTEA L THEN RSN TE (2, 3].

& AT, ECA D—D2ORHEIE, fEHEZ2RHEZ RSN b & 3 M7
IWNE—=IBRBR N ETHY, ZAREEET VICHWWLEND —D
DOEETHS (K1), LrLaeind, REREOEME(xy, )% %3 K
DEEA L LTT 7 VL& ITo %G, FEMBE A, B R e
2% (M2). 207D, RE— e SRS D ENET D ROHH
ETINZHWD Z EMTE 720,

Z T, AGRIETIE, Fe&xy, z) & ZHEAXLSNOFIZIEE L, ECA 2> b MR 5
HEWETLHT77P—o L AL E ) — LA — b~ b (FECA) ZHERLT 5 — IR FiE%
REL, ZORR I D D FECA NEFRITHR A2 RERIEN Y — o 2R LD 2 L& T. £,
(D) /NZ— 12K % FECA D435, () V—1DiRe, B) 7 7 o—(bdD/RXF A —F2 DIt
T HNE— DR, TSI OV T LT 5.
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HARB) 2T IR IR O IR T LB TH 5.

K%% GW%O}ﬂﬁ%%&ﬁO:%ﬁw%:@@ﬂﬁmyemJLum)=auﬂ)=ﬂ,ﬁf\
bbb, B [0,1]—[0,1] T, &ff: uen - u0) =0, u(l) =1) ZiE~-
THLODEEEEZD., ZDEE, Fe/L—/VKECAIZH 95 3 IkEIHA L L,

g uv,w € 'Q' F; (x,y, Z) = g(Fk(u(x)'v(y)'W(Z)))

\\ L% &, F, 13—/ VKFECA ORREHAZ 5 2 5. //

WL OO RZ T, X 31E. /L—/ L 184FECA D/ — U JERED /8T A — F AR AFME 2 m .
B 41%, Bz 3 OIBE LT3Rk
WZ7ay NE{To72b DT, IAARIC
FLOFFER R EEN AT b d.
X 51%, “FEORD ECA DMIERES
L oltbDT, BAEFGEOEICLD
| OB EISR &5 2 DD R 7
SHENVERT I EDRDND
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1 B -8R

V) b URREREORERI 2R ORE LA — = F v (CA) 1, HERD K 5 I12IERY
AED R AR OBRERILIC X 205 5 [1]. —7F, CAIFARES LOBBIIERTH 2720,
BALFEMBE LTHEREZHWEEENEZ N, YV PRI EVET S F3 L0 CA 23K
SHTW3 2. AWIFETEAEDRZREOT % Yang-Baxter /725K [3] 1IcHO %, ARK LD
CA ZHRT 5. FHIAED 2 DREFFROFAMKICOVWTE R, ZORHMEERET 5.

2 Yang-Baxter ATE1{
X Y LESGL LT,
R: XxX — X xX
w w (1)
(w,v) = (f(u,v), g(u,v))
LB BERICENT, Ry (ij € {1,2,3) # X x X x X 0 i BHORAY j BHORAC, HI
X, ROESHEHT2DDEERT 5.

Risy: XxXxX — X xXxX
w W (2)
(w, v, w) = (f(u,v), g(u,v), w)

Ot E, ROR% Yang-Baxter FFEA WS,
R12R13R23 - R23R13R12 (3)
727 L, ZZTIEARY P IART A —ZIREIZER L T\, SHEOIETIZARY b FA85

A= ZRFF L2, Yang-Baxter BRI GHO B BRI 2ERT 2. £, 20X 5 REEHN
AT, Yang-Baxter Gf&t N 5 [4].

3 FEHEBRA

A=t < rROMEEEZ, ARIAF, £D Yang-Baxter iz EE T 5. Lo T,
(1), (2) XTD w,v,w e F, TH 2. RITINEEHEZ2FE (u, v) — (W, V) BROFETEZ SN2
CARET 5.

W =v+ flut+v), vV =u—flutv)

ZorE, UROMENED LD,
Wl 1. B8 f 2 Yang-Baster TR 27z 37D OBE+TEMAE, EED z, y € F T LT
RADBED DI THS.

flx—f(y) = f(x) + flx — f(y + f(2))) (4a)
fly+ f(x)) =
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DUF, f BREHEHTHL25E2EZ, lp 32 DRER/THH1DLT 2.

&8 2. (i p At { DHE, Yang-Bazter BHRRE 7= TR f ORMEIE 16 THD, §TIX 736 T
5%,

a €T, IH LT, (4a), (4b) 2kT f D55 f(0) = a 2L THEEE Q, LT 5. ZOFEXR
DREAHLD .

A

P 3. Va € Fp, Q, ~ Q.

i

W4 feQ %o "z eF,, f(f(z) =a.

BE 5. [ BT ol )] THHEHIE, [ (da), (4b) EiT.

8 6. Ya, "beF,, f:=ola,bloc[0,b]o(fip)o0fa,b] BBIE f € Qo 2L, frp(x):=2+b
L35,

4 wJfESD CA OERK

RATHVE T CA ORREEZS. FiN :=F), xF), x - x Fp Ifli% & 2 IRAEDIBERLHN I IRF ]
FHET 235, Wt ORER ¢ = (v41, 202, .., 20en) €EFSN LU, x4 OFHI, 1 DX
W RITANZEFHWCTEEZ S T 5.

AT 781 4,2 Ty v Tk

Yt—1,k + Y1 + Yt,2 + ceo + @

[ Tt41,1 Tty1,2 Tt+1,3 Tt41,k

@ 7 Yir1,1 + Yt+1,2 + B + Ye+1,k

1. RATINC & BIREE (241, 1.2,y ) € XN ORISR

ZOAfES CAIZOWT, MNED 4,8 DHAEDZD CA OREREEEZFAN, UTFTOFTHEL ez
57-.
FHR 7. 20 CATE, EEOYHIE, WwIHIERE, R LIS LTHE 4 Td 5.
EE 8. [ 4 OHEITEFRUIIEL V.

ARHHETIZZ S LE@MEREHICOWT, L Z0BOBEICOVWTHRRE FETH 5.

SE
1] FEAER, THRIEROBEE) |, 1A, 2010.
[2] Fumitaka Yura, Solitons with nested structure over finite fields, J. Phys. A: Math. Theor.
47 (2014) 325201.
[3] MR R, TEFRELYY NI REA-FEK , a2 FV o= 7275 —27 - HiL, 1990.
[4] A. P. Veselov, Yang-Baxter maps and integrable dynamics, Phys. Lett. A314 (2003)
pp.214-221.
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1 BE

AR, FEFBGEEMROBEIMIEY, FHRICBET 2MRERAICKR TS [1]. BEEFHIEIS
EETRTRELLTVY, BEETOERLITS 22k, MARHEOBA»rOW#ETHS 2. 20
728, BEAZRRATIBHEEFTNDS I 2L — a URETOBEENI LTS, BHEEFLOD 1
DICENA = MY ETALEMINDSDDHS. ZDETIVIE, RTOEBDPHERINITD % 72
B, AP a—XT#EHAERLIIaL—YaryTELZLWVWIONELD S.

AFERTIE, 5EFEE LA — < b EENZ2 LA — < P YETILD 1 DIZOWTRHRNT
3. Fl, ZDS5BHD PCA5-40 B XK PCAS-59 IZOWTHN 21Tk 2%, TRHDETIL
DEEEP R T 27D BREEEZR O ZEPHLNICR 572D T, ZDIZIZOWTHET 5.

2 5EFEEILA—-FTEFVETIL

BHEETLOFTDH, Lt — b b ETMIIERICHEMARET LV THZICHEDS T, Bk
HRZHHTE 2 e TWS. Wolfram &, 3ikfitL4— <> (ECA : Elementary
Cellular Automaton) D7 7 2L, ZOHTD, ECAL84 MNAEIRICE T % HHAHD
LEEHMHANC BE T2 L WHOHEBELRMEZ RT I 2l o2IC L 3] a4, S5t rt—1=
FUBTEHINTED, K, NTFBEBIMREEINS X5 FE2LA— 1+~ > (PCA : Particle
Cellular Automaton) & FHIN 2 RO ED SHhTWD [4]. 5B TFELA— b= b3,

n+l

W =l (gl ) — a( gl ) (1)

LRESHZEDHONTNS. ZIT, ul EHAI n ICB B 00E j IcB 2 IRELH u? € {0,1} %
KU, q(uf g uf g, uf,uf) BIRA, q(u_q,uf,uly,ul,) EHHZEZRLTWS. 7z, uf =0
G AVPNSHL T PR T, uf = LI VPICKT2FES 5 222K L TW5. Okumura 5
X, 2TO5EFNTELE— < YLV ESEH5Z2TED, KFFETIE, PCA5-40 BXLO
PCA5-59 IZEH L7, filx LT, PCA5-40 3RO EIER % /- TIRE TR I N S.

1111 | 1110 | 1101 | 1100 | 1011 | 1010 | 1001 | 1000
0 1 1 1 0 0 1 1
0111 | 0110 | 0101 | 0100 | 0011 | 0010 | 0001 | 0000
0 0 1 1 0 0 0 0

# 1. PCA5-40 ot q(w,z,y, z) iz TEMER. RICEFEN S 4 DWW ALEIIAT w,z,y, 2
ERLTEBD, ZOTRRKEAN w,z,y, 2 HIET 21 q(w, z,y,2) RINTNS.
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3 EXEX

RERPREOMN R MO 3 REW D DL LT, BEARLIINS 75 705 6TV 5.
ARSI B, MECREEIS 29 7 Th Y, vk K £33 L58E p BIUWRE ¢ &
Zheh XD &S5 52603,

K K
1 _ 1
P= % E uy, "= I E quj_q,uj, ujq, ujy) (2)
j=1 j=1

X 11, PCA5-40 8 XU PCA5-59 % BRSSO FCRIEE 21TV, K (2) ZHVWTEN
REAKTHS. K1 LD, ¥ B500HANS 200 —I03H25Zehbrsd. ZOMWHEI, #f
RORNMCBOTHEBPINTED, 2200 —270REIFERLLZ ZePHLNTVS. K 1(a) X
ECA184 OEAKICH L TEHEERTH S 1 DOV =R E5X 51 7d DI T3, EEIZ,
PCA5-59 I2BF 2E) K K7D &% — 1% {10,1110} TH D, ECA184 T {10} DATH 3. Z
DZehb, RX2=2 {1110} KEoT22HOE =M {oNd I e BHLLICKR T, £,
PCA5-40 TIXEI K K7D 8% — 1% {10,100,1110} TH b, Z4uk PCA5-59 2B 2 h T D
HWEE 2ACIR LD DI > T0W5S,. Ledi->T, PCA5-40 1 ECA184 Ofkike 7> THD,
HHEEZERT2EFLE LTRERMEZF O Z e o2 - 72, A#ETIE, BEFHER T
75  BHEBOR AR R Tl W 22T O W T HED RS .
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(a) PCA5-59 % 518 & - 5N (b) PCA5-40 &3 5 7= AR

X 1: 5Lt — <D Ial—YarroBohEARN

HEE AWRIE, HERY L PR XEHBEHOKFENE a7 b TELY 7 4 BREHE O O
XHREZTTNS.
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