Oo0ooO0O0O00Ooon _
0 8040 1992 0 55-74 ' 55

RFEEAZTADOEE X (BRA) KECHBILI 58MROY 1 -I IR

MK EMEAY PEEH  ( Keisuke Ito )
ME KRR EI S BRA =k (Yukio-Pegio Gunji)

1, EHREREEFBVERTEZRINRFE

BABH2TH%E2THLE BRIIAVOHRAOEHREZLETHI>TWEDITT
M&hoﬁﬁﬁEGE%Tof\ﬁkﬂﬁoZ@ﬁ\Wéh®ﬁETﬂ§ﬁEZo
T. BEPEWOOHZZ %, HEWIHD 2ok, EBRRFOREZRAT.
R —b2YoFE, TOBRHE. #FEP-BIERMREZBTIRBZ LA 25
B0k, BFREBDRY - F2RTERMLEDOTIR W, EBRRFOEHE
FERBLEOTIRZVW, ROTPLSBIEEBIIVELIORMERIFI Y EE
To

BAPED ZVOTIEEZW. HEIBVOTRZ V. &I ED 3 ICRERI»
PEPS, FREROBHIZEZ ZHRELTALEZ V., BXBESWHSHRT
THL. HEWZRBLEVSL, B RoTWL .

WBERMZERZ. FHLERLIBZEZ2EHEL T35, FPHHERZWI LZ2RZONR
RLULEVSRW, BFRICTIRICE. BENICEIFHERSI IO 2HmEE2/ED L
F2. BEZEITHILT. RALLTRBVWERE[3. LU, BOEAR
FEIO2BBAE. BIZELDBHPROROVOAPEDICR S, HOALH &I,
BFRBEHF TR WERER OB EZI RO TWEDELEIRTbH 5.
FAZELDD AN ZVWY BRI EDHEXIZHARKL. 75T 5, 590
T? wt6§fm%wﬁﬁoZ@&k%ﬁfﬁ%ééﬁﬁ?é:&ﬁ\éﬁwﬁ
EETWBHELHEBITILTAREEERCLICEDRS,

SR, BAPADBLWARERDRBLTWEIMHEI WS LERELE D,
HTEZThREETS. RX*BREFOAMNBIERICEINWT, TORIIZBW R
BRcfTAT52b0L 95, TORBEARN - NV EEREDS . ARMRIEX. 20
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FIZWBROFHAEOTAZRIE (RS2 EIZEXREZV) ( PRV RERICKH
MEETIZHDOL TS, tORBENFL-NVFLLED. THFH. RERKZ
N=NeFB. V=N LTENE~- P2y (CA) %X D, kZRBOK.
rEXOREZRDIBMBELNVOEEL T S, FIZIE. ROMYFHEFIIHE
(r=1)%T. HiEEOMETROFMS (0. 1) 2F 5. chit. k=2, r
=1DCATHB. LTHOVERBRLIE. BATASDTLKB3ER—DEDENLDPHD
BROLLOKRDITAREZET S, 2FDAREREZ. k=2, r=20CADN—
NTEHWTWBET D, NV - LVEARNV - ARSI L& ROTHARIERDOH
ELRVWEDS, COFEEBHELEIOELT. bI2RRBRHERAPLEZEZ. HIRIX
BOHRZEZ5. HDERDBDCOAWEBWIHERIZIETP BB LIRRILT
575D,

CADEHE. Volfram” - I2&k-oT. EERBHIEH - ZHBICO—-KER
SRAL, ZHORE-RBRTRHOREZ-RIAZAHNGR27I XL, KH - ZHE
RIE-RTI VY LAR2IIAMEGgEIND, 77 AMBZCADOHRE»S LTHA
B TEZWY, ERBONEROAFTAICHY T 5, COftic. 75X &TT

RMOERICHBELT. FRUENY -V 43P ROIS5ANDCANS S0 7

SANE., AMNRFBEL S VY ARBELOBOBERMEEBREBICZ> T
5.1 k=2, r= 1é)elementary A, k=2, r=20@totalistic ru
leDCADRERBNY -~V 21T,

HEN - NVBXRTIBEOhEHERTEOBVWEVWEL AR - NVIPZET S5
AOREHFRORBNWEVWEBLDERZDo T ABLHABOAVWEBWORILERL
THDo RENV-NWHBABENV-NDH, 7FZXT I NV, IDERICERT. LI
EFELEBVWEWDBXZELICRT . V- ABSOMIFHIE Wolfranicfto T W
3. BIVIADHTOMEF IRV ERIEELS . N - VORMUTENTH Do 4
DEIDEDIEN. RNV - NVERBL-NLONRY - UBPRTWBRFIZ. BVWEWD
MIEhEI v, RIIARHEFICHETS2LO5RES2E 2. WEARBER 2850
HEDORWEIOKREET S,
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(a) Elementary CA

rule 108 rule 50
TV T I """ T
rule 36 rule 4 7

rule 32 rule 128

(b) Totalistic CA

rule 20

ap v v te s g v

rule 8

—— et mta e = sere ma ver

rule 32

Lt M s TR L

e

rule 52

‘rule 24

rule 4

o —

57

gl

v

I



58

*1
ECA Totalistic rule code
rule 48 16 32 36 4 8 40 24 20 52 42 10 2 .18 34 6 50 38
code I I I I I I oI IIIvIvIlilHIImIDKImDWomIiMomiM
90 I 40 38 383331 3132262827 0 012 2 415 6 O
146 1 18 18 18 39 39 23 21 14 34 3515 14 14 19 14 4 14 0
18 18 18 18 39 39 23 21 11 33 2915 5 5 19 11 17 23 1
22 1 33 3127 21 193332272019 3 6 6 3 1 2 4 16
150 I 36 38 33 29 314035332829 0 7 7T 4 5 3 7 8
54 1 44 43 35 36 34 42 41 392835 9 0 0 6 6 1 8 16
50 1I 34 34 35 22 22-49 46 35 16 11 14 17 17 1 9 5 2 11
178 11 34 34 35 22 22 49 46 39 1617 14 7 7T 1 6 8 711
204 I 26 28 283435272523 2530 1 9 9 4 4 6 9 7
76. 11 25 25 2531 312222202525 1 114 4 518 1 17
232 11 15 20 20 37 42 17 12 7 272514 3 3 8 713 6 10
108 1I 20 20 20 30 30 20 19 16 23 22 0 1313 2 2 20 O 10
200 1II 18 20 20 27 29 13 11 10 20 2312 0 0 3 5 3 1 4
132 11 12 12 12 15151211 7 914 0 2 10 11 10 1 19 4
4 11 9 9 91010 9 7 1 3 3 61212 4 7 5 3 5
164 11 6 6 6 7 7 6 4 1 0 416 6 6 5 717 3 14
72 11 8 8 8 8 8 7 6 4 2 14920 12 20 21 11 24 21
104 11 4 4 4 4 4 4 4 1 2 4 26 24 18 27 28 16 30 27
36 1I 3 3 3 3 3 3 2 4 3 52620 412 10 12 13 22
160 I 0 6 0 0 0 0 1 4 b6 3 36 37 29 28 30 39 20 36
128 1 0 0 0 0 0 0 1 4 6 23529 29 27 28 39 20 36
32 1 0 0 0 0 0 0 2 8 b6 10 35 20 20 28 27 25 29 35
0 I 0 0 0 0 0 0 2 8 6 823519 19 27 25 25 29 35

2, BREBREEIEVWROFHEEY A+ X

roan, HREKEM > TWARNEREBIBLZ V., BERWTHRALE -
RBETHEREHRZILEW, HRZ2ERT 20, HEO—HLLADFRZVWEH
Tbmﬁhoﬁﬁ%ﬁB&hMﬂEﬁ@oTﬂﬁ%%ﬁbtﬁﬁh@@? #fal o
HEERYATAYORBICE B2 TEITHD. BOARNV - TIX. FoitF
EEWED, CALBA. BEELHIE. BEZMDARTFIHNT S, EHDOAM
. BicH S, BEOBREZLTCEH L (RBIBELFESIORERETRER P,
ROHBREBEOBRERBTTILES>TWVWS, HBOAME VD0 EDDTATL
2. RBEOPS DRI S DFTREYPLBPZOBFEHREEPLTNWS. HEDBZIhICR
BolkbEo2E35,

ML - VRO WAL - NVIcEEXh, ABL - NVEBOTHRICE-
THIREXBND, CCTHE2ZREBLDIBRDODONBZVWHDTEEREDRAD, T,
EBROHRIBZEHEDOELR DL TH1 oS, T BABERLZEVWEWRY LD,



39

HROPIHKFELTEETWEIHEETHD. TOEI% TH1 0RALIR. HRK
DEIBHFWRBOL BB LAEZWELTVBIBDES S, ok dH LA LRI,
FRASBL - L2 BT ITHTIRIE. RBONAICKS T, TATI»EN%
EROFEGETRDS 1 .

MEDOEDIC. BRBOREBLIANBTITAT B0, BRCHBIMA - T
320 DOHBETCOLNORBIREEINIGG4E X2, BERERIITSED
. BRTASHEBREREOME LTAS T HELED. DED . WEL - AL
. 050,051, 150, 1>1QERDTHD . HEAL - Midk=2, r=
2 @ totalistic rule DCATH 3., hOHMNEIHKEBEAB= (b) , #hpiHD
BEWHKROTACEES5 2 50 BMER*A= (total) . ROFTBBEY
KOKBEZC=(c) &BL, CADREBRTI. b=x:(t), total
= Xi-2 (t) +X5-1 (1) + X542 (t) +X542(t), c=x:(t+1)
Thd. A={0, 1, 2,3, 4}, B=1{0, 1} Z»b.  B5—20NENL
-~ WVFiZ. A*xB>CO 10Oy TN - Ihbhb. V-NEF%E Wolfran® @
totalistic rule code {TBBHHE LT, AEXEN-N2042 6.

(0)*[0] >0, (0)%[11->0, (1)*[0]1->0, (V)=*[1]->1, (2)*[0]->1,

(2)%[1]1 >0, (3)%[0] >0, (3)*[1]>1, (4)x[0] >1, (4)%[1] >0
Thbo. (a)x[bl>c . KBa=totaltHKEb=x,(t) Lick>T. ¢
=x:(t+1)PREZZEZTRT. ChHoRNFHFAORBIZE> T, UT
D2MIBIE5h B, |
(0)%[bol >co, (1%[bal >ca, (D*[bzl >cz, (D*[bol >ca, (4)*[bal >ca,
(0)%[bo’]1 >co”, (1)*[ba’] >ca’, ()% [b2"1>c2", (3)%[ba’]1 >ca”, (A)*[ba’] >ca’
ZZT.ba#Eby’ (i=0, 1, 2,3, 4) Thb, Btz boLdbH L&
PUTHALERMEEIR. ci=1, ¢y’ =0 F2CLichbris. CORMEIEE
Sh—iEk. 2°=3 2@DEB LK ZHM,. ZOFTIE. DL DB LOAKNL
—WFE@ﬁhﬁhﬁ%&&&6%@%%&@ﬁ§%f5%oW—»ZO@W&B
. |

(0)%[01 =1, (D*[1]1->1, ()*[0]~>1, ()*[1]>1, (4)*[0]->1,



(0)%[1] >0, (1)*[0]1—>0, (2)%[1]1—>0, (3)%[0]->0, (4)%[1]->0.
F A

(0)%[11 =1, (1)*[11->1, (2)*[0] =1, ()*[1]->1, (H)*[0]~>1,

(0)%[01 >0, (1)*[01-0, (2)*[11->0, (3)%[0] >0, (4)*[1]-0.
D2MTHB, COEBLHBNEN-NEDESI L. ARV - (FIZIEX.
0-0,1->1) 2dRB0nES,. B1LO#HON - LTI, (b)) »c DBHT,
bi=c:P2ED. bazxciW3BEYTHD. B2OHON-NVTH., bi=cid
3D, bsi#ciW2@NTHD. BloMobohizbortnd e, 01
1->00F#EH%2FAH. B20MOobOfiE. BRMEFLHFCLTHEI L WR D, &
FLEBBOMIE L. BRABERLBRELTCANTSESTAL TS,
HbolHBHLILLT. ORREBBZIPIREZPPRRZTHIEWIOEHEMHFITED,
RUTHALHICHE]L /2TEZI3FT5D0TREVWAREELTH LW, XA, -
EHHLIEVISHBVWKRZAERNPS., CON-NVEHEALEY, AV RO -
DA EREEGEELTTRTHE (ACERDBEBH—BHIZRES) &0 >
FUHTH>TEHEALTWS, UIT. ZON-N2TUFN-NVEREZLERT S, &
DHFEN - ADBEB BB W, ROFAOLWHOE 1 BB+ 45T, M~ Dtota
unmru%komr\ﬁhﬁmﬂ%mt&%ﬂﬁw—wwﬁﬁéizk%?oé
BONV-NOENREBEEPIRILIELS>TIVYLET B,

x£2 Totalistic rule code 2 4 6 81012 14 16 18 20 22 24
Nos of reversible rules 8 8 8 8 8 2 8 8 8 2 2 2?2

26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
8 2 816 4 4 4 4 1 4 416 4 4 416 4 16

RHREBIEVRICE. REARERLEORWEWIEZ 69 #FIAHN
- NWTH, LPL. HREBEEVEVWEIE. ABERZAMSTITAT S
MW s7EDic, HARTFHALREORKHMAEREZ T 5. AWMLV - TH A DK
HMER: HROPIZBPVWTFELEZPLDHFAMLLII>ELTWSHR (H
W=NTEHWTWAIHR) ORHMERBLOEWE, CADEI S ADNKRRNZR N
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rule 4 rule 24 rule 20 rule 12 rule 34
¥ 2 I il IV i I

Fg S - - — o~ -%

(a)

(b)R

(c) T

(d) TB.

(e) S

(£) M

(h) B




%3

Model-T Model-M Model-Mo Model-B
rule code class d° d* d° d* d° d* d° d?

2 I 63 79 30 73 29 73 21 39
4 I 35 50 14 45 0 125 0 125

6 M 45 70 26 69 26 68 30 55

8 I 38 59 20 99 0 120 0 121
10 I 7 9 3 8 3 8 5 7
12 I 44 B7 16 56 15 53 29 66
14 I 60 85 29 83 29 83 39 79
16 I 65 86 36 110 0 124 0 125
18 i 38 43 19 42 19 42 27 36
20 I\ 6 9 4 122 0 124 1 116
22 I 27 34 13 32 13 31 19 23
24 i 47 75 28 85 0 107 0 107
26 I 26 30 14 33 13 31 20 31
28 I 57 79 31 80 30 77 46 87
30 III 77 99 41 99 35 88 22 44
32 I 82 110 45 121 0 125 0 125
34 i 58 72 29 68 29 67 28 46
36 I 31 42 15 40 0 125 0 124
38 Il 38 56 22 58 22 57 54 61
40 1l 35 44 27 81 0 119 0 117
42 I 0 0 0 0 6 0 0 o
44 I 41 52 21 54 21 54 35 43
46 il} 56 71 29 68 29 68 29 46
48 I 65 91 27 100 0 125 0 125
50 i 41 52 21 55 21 54 35 49
52 v 13 19 7 24 0 104 1 104
54 I 31 42 15 41 0 125 0 124
56 I 55 86 30 84 0 100 0 98
58 11 35 44 29 82 0 121 0 121



i {x} _
| lFx F @ 3
t+1 {Fr(x)} == /{F (x)}
q

{

—NkDoWT,. H20 (a) & (c) kRT. MREEEEIENEDI, #R
ORMEERR L THEL — L ORMBEES < 22 idk< . MATFEE
BH#T 5. BEY . BE - SFV R Wik FHEOFGRAE (perpetual dise
quilibration) LWEAZ, FEAHEOEEWOMWE . HEL~NE TFh %
ECTHHIN-NEDOBEVWEWEE LT, BISOF: (x) &F (x) & OHamming
BT O TERLLED FEINA3TFN - NIZERD S 5 Hanming g b
HBDH 2. AHHEOOXRDOREL LT, FIhBZ3TH )N - Vi D W T DHanning
EEOROBNMEOFEHEE AL LTERL. I RORELLT. FEh3T
I =iz DWW OHanming g D FEZ A L LCEET 5. BT, By
AX251DCAROWT. EERBIEDBWERDS0ATF Yy % B2 3
MYMET 1OMIDFHELAERZ2L>TWD, CORIR. COHRMVEAT
WEFEBEOREERTEHRD—DTH B, R D totalistic rules ZDOW T,
COBMRBEEFNDOA LA FH3OFOEFNTELTRT.
EROFEERF VL E0. HROBMREE . TEL - M FaZffo TRD
TRE, CORMRBRERS- 2 5bLWH, FAREOBMREEL5X THFAL
EOOTH>T. RELBE> TWEETHD. WREFELOEWHEROH
MREEZ5%2CEBT 5 L RRBHEATRTS 5e k. 550 LEB4H
EWRIESFEZ L ERAED o
EHREEEEOENROBMRERRFHARETH ) . BRI LrEkHks
Vo T - LTRDEBLL+ 1 TOREIZ. doL b5 LnTEHLIRED—
DTHBHRBERZ W, AEN - VFXREH 1 OBYTH 52D, BRHtL+1T
AURBRESENt ORBIIHEESS. THL - N FeCRDEBH t TOR

63
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{ a4
t {x1} {F-(Fr(x))}
1F2////?f , B 4
t+1 {_FniX)}

Bix (t+1)) 2FBNEBRLAT. TREABL - VF OB L HIE
LT, BEOBMtTORE (£ ()} = {F- (Fa(x (t))} 2RD 3,
COREO (E (1)} ORT. {x ()} LOEENELENLON, Hit
Bl Rx ¥ BBt CORRORBEE XS (H4) o B2 (d) Rn< on
DL - NOBTFETE k. {x (t)} & (& (L)} BRIk, {& ()}

 DHEB B IDEETHBC L ARWT. EERICIEBAENY -V Th B,

{x (t)} & {& (t)} ofDHanming FEEEIE. D {Fe(x)} & {F
(x) } OB OHamningfigk e . HS /PR TWA LIS ICEEHANRICH >
THEHRREDLSEZ W,

3, HROFTO T Oz & 31k

AL~V EDRVWBWERNMNCT BHBOTHEN ~VOHRT, EhiBRE
i, EROPIWAROEESEHRLTIWSEL, $2ALKLTH. COROR
A HKBEE, AR THBLEEFATIR, HREF> TWARIEEIRZ < .
EEZOBOA- FTHREALT—FRACN - L2 TELDIRERI LIRS
Twk, COWR%ETHR (temporal) MEZ 22T 5, THRTE. THEL
- VRBOFTEEMI BT, BRI vy AlcBiEh5, Ko, HREE
ZROEENEL . ThEROBPTERZEROTENL - LOLEAPEEEL T
BHATWT. RENICREDSRVWERNE LN S, COHRTRFINE
BN - NVBROPFRZEMBPICT VYA IEFH/LTNWSE, 2hZ2SitR (spat
ial) LMEZLRT D, &b, HHAOHTORIPELRZAHEZFTEL . 1OKH
M bERBHE %, RIER (randon) £33, COBRTIE. HEOTHI
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—“VHPRHEPIIZDZEHNICD T VY LARTHLTWS, ¥ROZ i inb6, b5
AENL-NVOTTH. RERDEHIRDI VY ALATH S,

XC. RO WBRIE. TAYBVELES S RBIBELC 25T 5. &
BUHARADODN - NVERMBZZEETEZVWDHOD. AWM RON -V ETEBFTA
WEDRWEDKREARL -V ERBATHALEBRWIE%ET 5, o h
ETCOETFNTIR. FENB3TFN-NLELT. V- NVEHMOFTARIL - L L
DEMFIBNOLOEBD AN, HROKE {x (1)} OTTOAVEWE.
BB (FR (x)} & {F (x)} OBOHanning Bt % 8B/ 3 & 55
w—»%\$%%K%§LT§$&5K&3T<é:aﬁ%ﬁénéo:mmM
ingHEERNCTETHENL - L DELEBEBD 525, 2OBART VY hK
EOFDENP AR BRI B D, BROFOMPEHET 52 & T, RHHN
XSBRBEDIEMLAEREMER (nininun) &5, MEROG TS, #)
HREBELT. O 1 EXELWHATTI VY ARSHELTWAREL L35S
. XTOBABN - NVFTLESKBWAEEREBAUHREBETBEAL T
k. BERESE- T 5, BER. SHEAEN -V TRERWICH VT WA
#RIC, ERHBBIEPBEEFRTE A ERORBEREEA R TWAo 2 1c8 5,
COMREBIMoMEREIFATES . UEBAREBREFLOEHOR W% .
REMBL-MIZOWT, M2 RRLE, 3%, SERCORHRHEOE S »
de, d', #X3IKRLTH S,

HBERDON - NVPEEINRTWELELT. 20HRRHBPZOHRICEIR
THEIERE-TRI B, d°»EPT 5 Hm. MbEME LTRERD
BTHREARISHRLZEC. MERCHPIRFLLELEXBbNE,

4, R L2KOEEEL
HROWBEFEDLDHIBE. HMIBABL- ALY BRI, #EIX
EOFMEIELT500? HREBI - TWIOENS . HREBLEOR
BEWPRTEREINELL 3L D . b s K. RRHEREEX T
CEBbhz, #HRDN - NAtotalistic tule® CATH BBAD. R L H
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o} _ s++ 7

+ 1Fx(x),F(x)! in T-world
o Ix,F(Fg(x))! in TB-world

o | d>

° ++° oo
0000 o]

o)

+O

58°

dl

$ - -
MBQNNNB2BBHML 628U4H W 23 totalistic rule code
IINONYVOIONOONONUONOOENOD

(<=4

_ B 4485
ITI00NIT

=

+ 1Fe(x),F(x)| in M-world ®
O Ix,F(Fg(x))! in MB world

4
® 9000
® @
dD

+ Mo-world
O B-world
+
9 QDD DO 3 5 " °

. o
°@, O+ +
+

dQ

i
o= ?
d°=0 Lo

163248 4 36 54 58 8 40 24 56 42 20 52 10 22 26 12 18 50 44 38'63448 14 22830 totalistic rule code
ITITINNOIIOONNODODONONONEmmmmmu



DRVWEVWEBR, R3IRTBEITH 3.
HROEHICE>T. AVEVWEIE-S TL 39 HERZADBERICKE R
EWEZnwoT, THREMRZHIcE 55, IS5 M6 &I, R3KRARLE
A°OEDIEFBIZEZN - N EURET I TRRT ., ETBRRXEIM MR EDOXLD
BfRT. 79ATUDN - NVIZEPSHRAPELITZIEEI. 7F7XME
NON-NVEPLEIZAVHD T IEFEICENTH 2. BELVOBEAN
= 2 Ptotalistic rule®dH T V- N4 2RRFENI3TFEN - NVPETEHEL
ALODEE—-DLPBWABTEL - LEDLDTHS. THRTIRZON -
WEBRWTABREYORZ264%2 W, M~V 10k, total 5 DRFIZKN 1 TH L
OWRZBBHMT N -NA2LESEFTNV - L4288 TWB, V-IL42d)
~N10d75RMTHB. CD225KRSE. JIANDIL - N20EN -
S52WERBNIBAEVEVEEZF>TVSE. V- N20dNL-V52HT7F5XNV
WL T, BIEIKIINY — % {EStransient lengthPHHEEE < . HEER K
& D FTDsubcritical BN - NV ThH b, HENBHEB ANV - VT, d°
PEBIYDIRELS 23 (LPLEYOTEAEW) TH 35, MctR TR, 75
AT ZANDNV-ADA°E0LR 5, TOBEIR. d'PWhEIL 5 HMI
HRITELTZEEDbhE, 72, d°=0DN =N EZDO2WTI. dBE»
BHEIHLTIEBICURTH S, IS - TRRLAZHRZBL T, hERJE
BEOFBEEXHZ2P00. ELOAMIERBLTWS, EPSHFROBFIICEP D
B, 77X I06 77X MANAPIHELOFHEEZ>TWD, 7T XML
P72 ANDIN - NVRFEXYODA R2FD, d°OEIRNV-NV4 22N -L10%K
WT. J9ANDN - VOEP I AMEN BhE W, HEr5HROBICH»
S#IE. RFLIRAPI 7V F AT ADEETH 5. |
HROBEVELT IR, AHAHBEOESWPERMER S HHICH#ELT S L
T2 HRZERARBIEVWIIANNEZL - L THHEICH#{LT S
EPEREINB, EEL. HROBEITFEL - N AXENV-N42F8DH
55D, 9550ld. HRDENMIIZZIEFTHATERIIITELEEFDERDESR

BRZ2b. LOL. COREBIE. HWTRRWARFEORZW ISE; OHREWE 5,

67
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EWIE. FIRITEETEHOL OB TN -V AR-A$BIATHIRT I L

T, THEN-NVHBHEREDREIEZBITTWE2BAREZ N, FEE. B
EREZHAPORLIWEEHF. AIZEFHOBRICHELON T, HFEXTH)N -
VEBRDBZVWOrbHAREW, T#EL - LEZRATIR6IE. HROELOT
- VREFSHEHEBRREZWSZEIRES 5,

d
= {Ff-(f (x))}

i
04]

f—

]
~

t+1 { £

5, BIELAMEE O

(a) BA - 5HOECAHRD
BREBRXEFEVEDROBHRER . THARETH . BHRHICIX

REOTCW2, BALSHR. COXORBEHETORRYTERWEWRORK

MAERZLERT S22, REETYAAFITIXZ2EALE. COETFINORKHE

HREIIE 8 D& 5'&:’;‘@_8’0 UTTIE. 2OEF N4 Bt (backward) D€ F I

EMEZLILTE, RALTORBEX TR, AL+ I ANORBREREIX.

HE IR TEZWOEY, Ricoch%2f (x) &95, £ (x)Ft+1T
MDvirtual stateTH D . actual stateTEH W, SKic. £ (x) PEHEKIC
RESDFELFITORBEL TR KAtLtORKRBIRT (x) LfORKHEIETO
BB esZBIEIVTHELNINREBE (£ (X)) Thd. BORBEEREN G
—RICEREN1IOBEETHED . HOTHHEBR R INZORETHS. f2L
T FidDelementary CADN - N f2FE2 2L & FRBEEZRDEIIICERT
bo

x(i;t+1) F(x(i-1;1),x(it),x(i+1;1))

x(ist) go(x(ist+1),x(i-151),x(i+1;1)),
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x(i+151) = g @(x(@st+D),x(G-151),x(3i51)).

HEAlESHE 8. 0H%EXED. SobEETRTDH . So0b 8. bEMOMHEK
THDo TWTHETHWRD . 728 (£ (X)) ZEAEWED, TOALEN
PEBREBEEEPBEWCIE»EL 3ARBIAHEOEA WL & 5, Sdlevolvable
THRERRNV -LVEBSTEDHEIBAR. THAYBOEAWIHRBZED
MEIBBEI2BN-NEBSELIICRIZENLLTEEEXOND, Ito & Gunji®
BREfZBEZELERIxEg (f (X)) DRVWEBWEOB/MEDFE % H- T,
ORDAWFFHDESGNWA L L, TREZMOEDITRTIbE> TOFEY
iz 1 XOAMFELHEOEGWA'ELTERLZ, T AW E KevolvableZ R T
. d°PmhiczsdhAmic, BLBAVBOTCHhiE. 2R TIRAPENI
BZAFMICRITENRT B TEIE. ST - ADVET B8 )V Dtotalis-
tic CADHOP TR, SA4 77 - AP ELDT -V ERBO>TWEZ L ERLE,
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