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BANA— = R EEDISH - V—VEE 146 -
K 5% (Ohi Fumio)
AHBITENYE, T 466-8555 4t B R XESRATET
Nagoya Institute of Technology, Gokiso-cho, Showa-ku, Nagoya 466-8555, Japan
E-mail:ohi.fumio@nitech.ac.jp

B S={0,1} £ $ 25 S ~DFfg g LD (S,g) % Elementary Cellular Automaton(ECA) &
FES. ECA (S,9) i2i%, 22 =256 BV &Y, Fh¥ho ECA (5,9) RROL I LTEEHNV—LE
¥ RN(S,g) 2F.

RN(S,g) = Z g(a,b,c)20% b2+,
a,b,e

ECA (S,9) 2R LT, RDLSIZLTg: 8% - SZ #EHRTE 5.
Ve € 8%, Vi € Z, (g(x)): = 9(xi1,%i, Zi41)

SZ DE#% configuration LFER., ZIZT Z i3, BYLkOEETHS. i (--,0,0,1,0,0,---)
#% single seed configuration X5, ECA (S,9) D g % local rule, g »bEDHOLNB g: 5% — §% %
global rule LFECF, g @ bold face g TEERT. o1 & or ZENTH SZ £ left shift 38X T right
shift transformation &4 5. S LICIXBEMNANAERESN TV, TOERIMENS SZ LICEESNT
W3 ET 5, gix 8% LD dynamics 2E®H, x € SZ #HBALTHRER, ROXSZEDLNS.

@) ==z, g (z)=g(g'()), t>0.

z € S% #% initial configuration & L7z & %, dynamics g BSEHDHFEM/ ¥ — L1, {(L,¢'(2)),t > 0}
Dz LTHB. —BHICTRe SEBICT 501, ECA (S,g) D5 S% Lo dynamics g OMEHF R
BREM Y — {(t,gt(®)),t 20}, ¢ € S DFETH 5. FH THIEIZT 5 DI Sierpinski class IZ
BT HA—NES 146 85> ECA BEDHS g BHECREIC VW TORRCET I LE2ANMELT,
BIZR =% 1-step predecessor & 2-step predecessor DB EH D Z L TH 5.

ECA (S,g) i, ¢(0,0,0) =0 T#%# 3 & & O-quiescent TH 5 LFHIh 3.

F={zecS?|3ecZ e, i<jx=(--,0,0,z--,240,0,---)}

LEE, F OBEFR% Ofinite configuration &S, ¥IZ (---,0,0,0,.--) € F CHBLMEKTS. gt
O-quiescent ThiviE, g(F) CF Thd. L-Tgit, F LTD dynamics ZED 5.

URETIX, VA EBEEHARTILERDL DK, LV—LEE n 2oLV A— L= F D local rule
LENDBLRE D global rule 2 ENEh g, R g, LEL.

RBEAERLECLBZZ L2, g 2#UTREHRIND S b 8" ~DERLARTZERDS.

V(g1 - »uns2) € S™, glwn, e« ¥nt2) = (9(01,52,¥3), 9(¥2, 43, Ya)s -+ 5 9(Uns Yn+1, Uns2)) € 8™

9(!/1,' v )yﬂ+2) = (mlv' v 1wﬂ) THdE &, (yh' o )yn+2) % (331,' ot ,27") 0 1-step predecessor Th
5 EMER. X, configurations @, y € SZ IZH LT g(z) =y THEK, y & = O 1-step precedessor
EFER. RHRIZ LT k-slep predecessor (k= 1,2,3,...) REEINS.

Notations (1) 1® block &%, 1 B2 U EFAXELOT, ML (1,1) % (1,1,1) 2E%EL,
EX3n®D1®Dblok &1, n @0 1 BEAELOTHY, 1, =(1,---,1) LEL. FRIKEE D0

D block k‘i’ 0n= 0’“. ,0: -(“hb‘ ﬁé:ﬁblk,x( 0 &—(... ,6,0), (0,0,-.-), (.-' ,010’0".-)
BERTOOL LTHO A, BARELAZ. 1(CHLTHRRTSS.
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(2) a'= (azia"' ’a;’ni) €8™, i="rr —pyr,—10,1,-- ,n KHLT

( ,a"m . 7a0’... ,an,...)= ( ’a,l'"’... ’a’mt‘,."" ,a?’..‘ ,agm’... NP 7a::z.,.1"‘)!
(0,0’1) = ( 10$0a0’ai,"' ’a’]_.m), (0'170) = (all.a"‘ )a‘}nlaoao)oa"‘L
(0,01,0)-7-(--' 70907070‘]1.7"' 10}1110’0’07"')

B|LRET S, 0 DRDVIC 1 ZEANEBAHESLRETHD.
() T=(-,%_1,%0,%1, ") €ESEIZHLT, UFOLIREELHVS.

®ij=(Tir 1 T5) 1<h, Tooou= (" Tiu1,Ti)y Bieo = (TirTit1,--+)-

¥ a= (0,1,- . ,a,n) eS" ML Tae= (w_w,,-,cil.,:l:,-.,,l,oo) € Sz 1L, Ti—py1 = Q1,4 Ti = Qn <
HHEZLEEWRTS. ¥V il a OBRBOBERMN z PICBWTHET SRRER L BKT 5.

(4) a=(a, ,a,) €ES* L €SP WHLT o = a1, ,Tign-1 = n (I € Z) THDHLE,
acx LEL WoT, FlxEl e iR, 2= =Tiyn-1 =1 (3i € Z) 2BUT 3.

1. Sierpinski Gasket 4R T 3tNLA—F2 b g(0,0,1) = ¢(1,0,0) = 1, 9(1,0,1) =
9(0,1,0) = (0,0,0) = 0 %77 local rule #F> ECA £HD-H D% '

Cs = {918, 926> 952+ 990> 91469154, 92105 9218}

kE(- 926 e Gs2, 9154 k 9210 f‘i%h‘?hﬁ.‘/‘ﬁﬁﬁ‘mﬁﬁ%(lﬁ)é. %h%’ﬂ@ rule ‘:ﬁ‘l‘ sigle
seed configuration % PR R X ¥ 5 & Sierpinski Gasket B/ L5,

Weven = {®|@2m =0, m € Z}, Wodd = {®|Xam+1 =0, m € z}

ETB. BB Weren\{0}) N (Woaa\{0}) = ¢ THD. £, W = Weyen U Woada LEL W,
LAESIL, 1 &1 LMD 0 OREENTFEBTHS L 572 configuration LEDEESTHD.
Proposition 1.100 geC, &L, hy =009 £T5. KDZ EHBRALTS.

0 i=2m.
V 6 W 929 h {§ — ? ?

z eve ( L((B)).. { ;B Tiyg, i= 2m+1,

0, i=2m+1,
T ® Tiy2, ©=2m,

Vz € Woad, (hL(a:)).'={
Thd, O ek

hL(Wcuen) g. Wwen; hL(Wodd) .C_ Wodd-
iz
Vt >0, V&, Y € Weven, hi(z @ y) = hi () ®hL(v),
Vt >0, V&,y € Woaa, hi(z@y)=hi(z)®hi(y)
geC, kL, hg=ogog &L LERLEROZ EXRITS. O
C, 2B BA—AD W ETO dynamics iF—Th Y, it/ —1L 90 LFEBETHD Z L5,
0

Proposition 1.2% ge C, 2L T, hy=0p0g £T5. §=(0,1,0) € Woaq IZH LT

[

h.(8)
Ap=(0), An=| R1(0) ,n>1

A C))



135

LB, RO ENETITS.

Ap = A;:l ,m21,
gy, A1 ®An

n ~(anit-2 0
h% _1(6) = ( ,070’01 ( 1 )10,1709"' ,0,1,0,0,0,-“),

vt >0, (RL(6),_, =(1,0).
C, BT A — M single-seed configuration (=% L CAN-FHEE% F O time-space pattern 4
BTBZLEBHRLTNS.
2.)L—JL 18 & 146 /—/ 18 L 146 @ local rule IZWDERTEHE L LS.
[ (@be |LLD (LLO (1,0,1) (10,00 (0,1,1) (0,1,0) (0,0,1) (0,0,0)
gi18(a, b, c) 0 0 0 1 0 0 1 0
g146(a, b, ) 1 0 0 1 0 0 1 0

U={zecS%|Vn>3 1. ¢}

LTS UR, BE3ULED 1 OT vy s BEER N configuration 2BDEARTHS.
U= 18 TiX (1,1,1) @ predecessor ASFFLE L RV=¥, KD Proposition 23 H NIRRT 5.
Proposition 2.1 (Jb—JL 18)0

h1gL(Sz) cu, h]_gL(u) cu.

Z @ Proposition 75, EED e S22 ITHLT, hir(e) 1%, BEAR3UED 1 OTny 738
T, 1 BFEELTH, FRRIAMMEL TV S, TEIREN 2T 0y 7 TLARWI ENRDRPS.

Lemma 2.2 (JL—/L 146)1% (1) A —&H 146 26T (0,1,---,1,0) O predecessor I3,

|
n>3

(0,1,---,1,0) IZFR5.

N o’

n+2 ]
2) @=(-,0-)KALT,

vt 21, (hitlﬁL(z)),-_l,i.g.z # (0’ 1a 1, 1)

ThHs5.
Z ® Lemma 2.2 75RO Proposition 2.3 X, BEMTHB.
Proposition 2.3 (JL—JL 146)® (1) hye ) CU.
(2) VeeF, 3t>0, hig (x)el.
(3) zeS%iTHLT,

sup{n{l, € o} < 0o = 3t > 0, his. () €Y,
V¢20, hig(z)¢U,
lim¢ 400 d(ht146L (z),U) =0. O

U RT3 configuration 1D 1%, BX 207 uy 7 ThHoHh, ERIFMILTHS. #-T, local
rule ¥ LTI, (1,1,1) CHBTHHEEROILEZRV. #-7T, U £ TR, A—IL 146 EL—L
18 LiZ2KMUNPERC T LiTRD.

Proposition 2.4 (Jb—JL 18 & 146)0°

sup{n|l, € €} = 00 =>

Vo €U, Vt 20, hig(e) = hipL(z). O
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WCU THY, higt(W) C W kit (W) CW THBHZ L0, BB, zeU\W HbHELE
BEROTIUWILADDONE I NTHS.

3. U LTOIN—N 146 FRETIX, N—N 146 DHEEZ D, FDE®, global rule it, L—1%
SEMATTICEERT. ¥k, LUBTE 2T U DR CEXSZLIZL, predecessor ZH BB
1, 223 28F IRV ODHREELS.

Proposition 3.1 (1) z=(---,0,0,1,1,0,0,---) €U IZX LT, Vt>0, hi(z)¢ W.

@ez=(-,00110110,---,0,1,1,0,1,1,0,0,--- ) e Y iR LT

n(21) 0 (1,1)

hL(z) = ( 70’0a1:0’0a0,' o ’070,011a050"“)
Nttt oot
3(n—1)+2 @D 0
ThHY, #E->Tn BEKTHIT, 3(n-1)+2 RFKTHIK-T, WVt>1, hi(z)ew.
Proof (2) i, gus IcfoT ¢ ¥ BMBESGILT, BH1THE. (1) OEFSVOTHILTE

<. Proposition 1.2 ® Ag, Ay, 2BNT, ROBEFN n (2T IRMETHEATES. Z 0K
b, (1) BEHAETHZ LNM5.

( o \ [ oLAv® A \

h[,(m) (TiAl ® A
he(x) _ ol A @ A,
hi(m) e

h} (x) a%nﬂ'lA,, ® A,

R

Z @ Proposition 3.1 225, U\W HDHHEE LR, BICHER WICASD LIZIBRLT, AZHLDLAL
ROHLORHEZERDLID. WRADHLOBREDIIRLDTHINERMRDL., TOEDIZ, ze W
® predecessor DR EF|RTN Z 22T 3.

3-1 1-step predecessor

Proposition 3.2 (1,0,0,---,0,0,1) ® predecessor T 1,,, m > 3 #&ERV LD, ROWVTH

n>l @00

OB E R,
(1’010" v ,0,0, 1)1
smsn, gt

n+2 @O0
(ngﬂiuov liza 0,‘ . 10, limagvo);

n-+2 MOER
m21 &1+ +--+ip+m+l=n+2,

ij=lor2, j=1,--- ,m.
DI EhD

R = HJjlij=2 1<j<m} &K
WY =0<H{jli; =2 1<i<m} B

Proof: #¥i3, fi¥0LHGATHS. (1,0,,1) @ predecessor % (yo,y1,%2, - y Un+1, Yn+2s Ynt3)
LRE, FORBYOLICREINEZWM~S. .

g(yoa Y,42,  HUn+1yYUn+2,s yn+3) = (1)01" 1)-
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Jb—/v 146 O local transition function BEROUE 2> Z L IZHEET 3.
9(1,0,0) = g(0,0,1) = 1, } )
g(a,b,c) =0, (a,d,c)# (1,0,0) and (a,b,¢) # (0,0,1) :
ZOWELD, ROZLEMED.
(v0,91,92) = (1,0,0) or (0,0,1) and  (yn+1,¥n+2,¥n+3) = (1,0,0) or (0,0, 1).
() (yo,y1,92) = (1,0,0) THHEf, HE (») iKEERTIIT

Uy Yn+1y Yn+25Yn = (1, ,0,-4-,0,0,1).
(y(),yl)y?) Yn+1,Un+2, ¥ +3) ( 0 )
nt+2 BO 0
(ii) ('yO:yhlﬂ) = (O’Oa 1)3 (yﬂ+1ayn+2’yn+3) = (ana 1) THhHETS.
9(1,0,0) =1 THHEZEND y, =0 THSB. By 1 = =y =0 LRY g(p,¥s, ) =
9(1,0,0) =1 TH BB, —FH gy, y3,94) =1 THY, ThHIRFETCHSB. LoT

(yo,yh y2) = (01 071) and (yn+1v yn+21yn+3) = (1101 0).
(i) () & @) Lhd
(yﬂiyhy?) = (130:0) and (yn+11yﬂ+2$ yn+3) = (0,0’ 1)7
(M0, 91,92, Un+1, Yn+2,Yn+3) = (1,0,0,---,0,0, 1)
n+2 @D 0
Fi3,
(y(): Yi, y?) = (0, Oa 1) and (y¢1+1)yn+2,y‘n+3) = (1v01 0)'
(iV) (yﬂr ?/1,1/2) = (0» 01 1) and ('yn+11yn+2’ yn+3) = (lv 01 0) Dﬁﬁ‘%iﬂ'\’é.
9(1,0,0) = g(0,0,1) =1 THBZ EH D (ys, 80, »9n) FIKKEF SR 2P ED 0 OF 12 v 7 BEFLE
LTiRRHRN, 2%
Vi > 2, O ¢ (1/3,' ot ,yn)'

1 (k > 3) & %72\ predecessor ZEH L H & LTWHBZ &vd, HH (») IEETHIE, predecesssor
i, 1 FRR 1A 2SO0 2RI LTTETHS. #-T, ROL5i2RY, HHIIRTTS.

(y01y1; tre ’yn+27yn+3) = (079’ 1;,0,1;,0,---,0, ]-im,g, 0)$

n+2 HOER
m21, i1 +i+ - tip+m+l=n+2, i=1or2, j=1,...,m. 0O

Example 3.3 Proposition 3.2 &9, #ZiX (1) (1,0,1) @ predecessor i, (0,0,1,0,0) or (1,0,0,0,1)
ThB. (2)(1,0,0,1) D predecessor iT, (0,0,1,1,0,0) or (1,0,0,0,0,1) Tdb 3. (3)(1,0,0,0,1)
? predecessor iX, (0,0,1,0,1,0,0) or (1,0,0,0,0,0,1) TH3. O

9(1,0,1) = 0 {cHEE L2A & Z? Proposition 3.2 ZHAWiuE, 1 MHEILLTLVS X 5 7 configuration
@ predecessor DBRIBKRDO L S IZEES.

Proposition 8.4 LATTI, n; 21, i=1,...,1 TV, &a;, i=1...,l Z&KDOE>2FT
»5.

a; = (3-1‘13 01 li‘aaov' . ’Oi 1!'"._”03 1‘5,3)1

ne. BOER ;
mz21l, i1+ +1p+m-1=mn;

ij=llor2 j=1,---,i.--.
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(1) (1,04,,1,00,, -+ ,0n,_,,1,0,,,1)) @ predecessor T 1,, (m>3) £EELRNLODET ;
(1) k = 2m OBE, ROZODBNH B,

(050’ al’on2+‘2aa3’0n4+2, T ;aZm-—lso2m+2, 1)7
(11 0n1+2; as, 0n3+2, Qg - 70ngm- 1425 @2gny 0; 0)-
(1-ii) k =2m + 1 DFE, ROZHSDENH 5.
(0’ 0, a, 0n2+2, R 0n2m+21a2m+11 01 O)s
(1, 0n|+27 az, -, a2m-0ngm+1+2: 1)~

(2) (1,1) @ predecessor T 1, (m > 3) #BERNBOI (1,0,0,1) DHTHB,

Proof: (1) iX Proposition 3.2 68 64T 5. (2) iX g(e,d,c) = 1 25 (a,b,¢) = (1,0,0), (0,0,1), (1,1,1)

DERCOHRBIATEHZ LiCERTTI L. O
Z @ Proposition 3.4 & ¥ R® Propesition 3.5 (X1&E TH 5.

Proposition 3.5 LUUTFTTiX, ny>1,i=--.,~,---,0,--- 1, THY, Faj,i=-, -l ,0,-"

BROLS2ETHS.

a; = (}inoa 11'2107' -+,0, ll'm-noa lim),

ni BOER
m21, i1+ 1, +m—-1=mn,,

’l:j=10r 2, j=--- ,__.l,... ,O,... ,l’... .
aL=("' aoali_wo,li-no;lio)a GR=(1,-,,,0,1,',,0,15,,0,---), ij=1 or 2, —o0 < j < oo.

(1) (0,1,0,,,1,0n,,--+ ,0p,;,1,0) @ predccessor i,
| BBE DB, ROZSDWTIIDBITHS ;

(0’ 01,0,,2.\\.2,0.3, T aal—la0n1+2: aR)g
(GL,0n1+2,a‘.’.:0n3+2,"' 10m—1+2;al70)-
| BEFEOEE, ROZHSOWFhAIDORTHS ;
(al«so'n1+2’a2) 0ns+2v te ,al—1,0m+2, aﬂ)y
(osahong-{-?va&”' 70nz_1+2sal’0)'
@ ¢-,0,_,,1,00_,_,,,1,--+,1,0,_,,1,0) @ predecessor iX, ROZOOWTHhHDBTHS ;
(*++ 10n_g+2,8-5,0n_,+2,8_3, On_,+2,6-1,0),
(- 180-6,0n_5+2,8-4,05_442,6.2,0n_,42,aR).
(3) (0,1,0,,1,0,,;,1,--- ,1,0,,1,---) @ predecessor {%, WD SO\ ThIDOETHS ;

(0’ a, )0n2+2, as, 01;4-}-2, asg, 0ﬂ5+29 o ),

(aIn 0n1+29a270n3+2, ay, 0n5+21 Qr,y- - )'
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(4) (- 1071_1)1’0"41—1)11" +31,05_,1,0p,---) @ predecessor iX, ROZD2DWThNTHSD ;

(' cr @3, On‘2+27 a—190n0+27 alron2+2,a31 e )v
(' “t On-3+2: a.-z, 0n~1+'2a ap, 0n1+2, 0'2’0"37"2’ te )'

Proposition 3.5 £ 9, W DERD l-step predecessor DEIBEDH bk Z Lz 5,

72 WNW O configuration tZ-9V T Proposition 3.5 %#|f L TR® Proposition 3.6 338 5i 5.

Proposition 3.6 (1) (0,1,0,,,1,0,,,---,0,,,1,0) 2% O-finite 72 predecessor % FK->7=®HIziL, |
BIHETHL - EBBEBEHHTHB. :

(2) (1) Al (0,1,0,;1,1,0"2,“- ,Onnlao) EWNF, L& IZHLT

hb(()’ 170711,1’0"”" 3 0nyy 110) = (0, 1,0,,,1,0n,, - ’onk’l‘}o) EWNF
ELIH, kZFETHS. DEVERD 1 EAKD 1 LOBO 0 D7y s OEKIZHFEETHS.
ERANIZII®ROEY TH 5.
h((W N Flevenbiock) = (W N F)oddblock;
(W N Fevensloek = { (0,1,04,,1,0,,,-+ ,0,,,1,0) | L : even ,n;:0dd (1< i< 1) },
(W N F)odaviock = { (0,1,0,,,1,0,,,---,0,,,1,0) | l: 0dd ,n;:0dd (1 <i <) }

3-2 2-step predecessor 2-step predecessor DRI FEH B HIZ, £ a; D 1-step predecessor X
LT ZERHS. £Z T a; OWRH,S, £7°(0,1,0,1,0,---,0,1,0,1,0) & (0,1,1,0,1,1,0,---,0,1,1,0,1,1,0)
0> Z>0 strings ¢ 1-step predecessor DR EF~TRITIE, TOHIC 2N 5% combine T3 L TH
B3 &35 predecessor BB LB Lich 3,

1(0,1,0,1,0,- ,0,1,0,1,0) @ predecessor T 1, m >3 2FERVH DL :

n ﬂ:rﬂ) 1
Dn=2m, m>1 O, a BXObE2EREFRLOTL LT
m ﬁo') 1
(0,0,0,1,0,0,0,1,0,0,0,--- ,0,0,0,1,0,0,0, 1,0,0,0)
(vav 1y 0’ 1, 0, 11 Oa 1: Tt 1a 05 11 07 1, 01 ls Oaii 0)

2m ED 1

Xix
""HJP'D 1
(4,1,0,0,0,1,0,0,0,1,0,-- - ,0,1,0,0,0,1,0,0,0,1,5)
©10,1,9,1,0,1,0,1,---,1,0,1,0,1,0,1,0,1,0)
2m Eﬂ) 1
({[)n=2m+1, m>0 DO, e BXCIEEAENLO L1 LLT
' m+1f0 1
(0,0,0,1,0,0,0,1,0,0,0,--- ,0,0,0,1,0,0,0,1,)
0,1,9,1,0,1,0,1,0,1,:--,1,0,1,0,1,0,1,0)

2m+lvﬁﬂ> 1

Xix ,
m+1 EU) 1
(e,1,0,0,0,1,0,0,0,1,0,---,0,1,0,0,0, 1,0,0,0)
(0,1,0,1,0,1,0,1,0,1,---,1,0,1,0,1,0,1,0)
2m-+-lvﬁ0> 1
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Proof : ¢(0,0,1) = ¢(1,0,0) = g(1,1,1) =1 TH Y, #1D {a,b,¢c) IZH L TiL, g(a,b,c)=0 TH 3

ZEICERINUEEY. O
II (1) (0,1,1,0,1,1,0,---,0,1,1,0,1,1,0) @ predecessor iL, ¢ BXU b ZENEN O X1 L LT

n @D 11

Mlﬁ@l
(ax’lrovov 170101 1)010117‘ v ;17070,1,0501 110101 f'ib)
(Oyéa 1101 11 11 07 1, 11 07' ot ,0, 1, 1,0,1,1,0, 1)5!0)

n A0 11

Proof: predecessor % (yo,¥1,¥2,¥3,¥4,-+) LS. (y1,92,38) = (0,0,1) LT3 gy, ¥s,2) =
0Dy OECHEDLLTHRITS. —F, gy, ys,m) =1 TRINERET, Z2ZRFETHD. #iC
(y1,92,93) = (1,0,0) THD. 1, (n > 3) LB LR\ predecessor FELTWVBZ & L ¢(0,0,1) =
9(1,0,0) =1 TH B Z LIZEETIIL, predecessor DEIAEEOFIRES. O

(2) (6,1,1,0,1,1,0,---,0,1,1,0,1,1,0,0,0,- - - ) @ predecessor i, a # 0 Xix 1 &L T

n #0111
QAR

(e,1,0,0,1,0,0,1,--.,1,0,0, l,0,0,m
(0,,1,0,1,1,0,--,0,1,1,0,0,0,--)
n O 11
3 (- ,0,0,0,1,1,0,1,1,0,1,1,0,--- ,0,1,5,0) @ predecessor |, b 0 XiZ1&LT

n @011

ar
e —
("' 71’0,0’170:0’11"' ,1,0,0,1,0,0,1,b)
( ’O’O’O’h]ﬂo}”' »031,1’0’115:0)
nﬂTD 11

4) (2) & (3) BBROZ EHRHB :
(4)-(1) (0,1,1,0,1,1,0,--- ,0,1,1,0) ® predecessor A MR TH Y, (0,1,1,0,---,0,1,1,0,1,1,0)
O predecessor (XEREBRTHSD. LT 0-finite TixA2u.
(4)-Gi) (0,1,1,0,1,1,0,--+,0,1,1,0,1,1,0) ¢ predecessor it

n N 11

Qar, n—liﬂ@ 1 A Qg
(7:1,0,0,1,5,0,1,0,0,1,-.-,1,0,0,1,0,0,3,0,0,T,- )
(0,1,1,0,1,1,0,1,1,0,---,0,1,1,0,1,1,0,1,1,0)
nﬂ;) 11
III (1) (1,1,0p,,1,0,,,1,--+,1,0,, ,,1,0,,,1,1) O predecessor T 1, (m > 3) #&EHLVH
DL ‘
(1)-() k = 2m + 1 OBIIFEET,
(1)-(ii) k = 2m OB, ZORMIIRDOEY Th 5.

(17 01 Oa ag, 0n1-+-2, a2, ons+2’ Tty onam-s+2y Q2n-2, onnm_ 142, @2m, Oa 0, 1)
Proof : Proposition 3.4(2) 7% (1,1) ® predecessor {% (1,0,0,1) DHTH 5, T,

(1’ onm 1y0nu 11' R ] 1’0")4—1! 1’011-1;’ 1)
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@ predecessor TEFI3 415 H DI, Proposition 3.4(1-ii) DEI¥DOHODATHS. O
ZOME (1) IVKRD 2) RESTHA.
(2) (0,1,1,0,---,0,1,1,0,1,0,1,0,--,0,1,0,1,0,1,1,0,--- ,0,1,1,0) @ predecessor I :

k Mo 11 n @5 1 14D 11
(2)-() n=2m, m>1 Ok

k@z)l m+1iﬂo)1 Hlin
(a,’l,0,0,l,u- il‘)oaoai,ovosoil,"' ’110’0’0,f1010,’11' i ,1,0,0,1‘,11)
(013;1’0,"' ,0,1,];,0,&,0,1,0,"- 10:1’07£’07&1’07"' 70717}"0)

ko 11 2m @D 1 1§11

(2-()n=2m+1, m>0 DI, 1 k>3 Z&ER\ predecessor IXTFE LR,

LLED 1, I1 O predecessor A HE B Z iz Lo T, 2-step predecessor ARONS.
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