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1. pr

1.1 RRAUEBHRRE A2 R

T3 v RIEBOBRBPRARUCHIBEUTFE2RALALOR 18T EFOZ L TH B M,
ZhUE, o nRANEHRERE AT 2LhbhOBBORLF IR EEBRET
&, BYNFOELER (- THFENRBEEALTERLLTERVDIORDEZ L2
. LhL, ChBIZ2oolRRB- AT TH-T, w27 uofR (HHRK) °TFR
RMERAZBEAZHBBENIORRMNOBEERSLBEET IV THBLEIALNTE .
1970 ERBED “HA R ERENIFABORAR L > TCCOEIHREORKERE
FrloNBT LB ([1639,4849]. bbb, PRENEOHERRCIAEN R
EULRBLIPCERVEILRBUNCEHNTIRRBEET S L EZHMoDOTH 3.
ZOAFTREVIHFLWVESZHAVIZ ORKUNEHREBEVE SR, ThETH
BAMENKHOLEHARLEDNTOVRZOREBERIFZATH B LI D
Pofe. EBRFEOUBFHBRPESFBACEREINIRTR, BLAEIRTLEELT
BVVEEEIADERBVCHAZRBRRRBEBEIN I3 L Mbhol. WEPAA
ABHFBBORTO “AROBE L ETELNBL IR K. FREZBOBRALOD
BARY, WEREENE TERESELIRABHCH 4 RERTNE L ORRNES
MEE ShTW 3 [1,17,18,40,43] |
COESRHARRRBVCRIIYVAODOTHBLEIXONDLIRB-TEL:
AEADOBERRMTCHA5H. HRARC BV T HA AR EO LI BBREUZRLLTVS
Oh. LVDLDITEYRSFIIIRFOERZHAYRAHLTVEDIOLEA N TV SN,
WAZBRBRBRERRASR BV CEOLS BRYUEBLLTVEOD. AFRFAKERBLT
BAKERRLR BY 3 FRUZHEALOBNLZORELHLART 5 LRTERY
555, APEOMEREROFEAB IS 3.
BHORRERELT IR (YRAF2) EBVTHEORBELRRILHIRRORER
RERRETEIILOTED VAT IARMERILBBENR A7 L EHERS. A2
AREENRY AT AR —RERACAEULL5EVEETEHETHS. LLrL—F
THRARRRHUR, ¥PRELTHR LOBABAREELER (MT) BEELTVAS. &
DEIBESLE (BT KEoTHAZRBBITZB0TH R EEBOBRRARK B
WTRAFAZBEABINBVILRLS, A FRENHHBT L OME, ABHEFTON LT R
REXSHELEABCLE, KBOHARREBYS 14 20ORH, TORKEZER S

1



 LTEH»TCEETHS.

12 —REhARAEME

—REDIEBRHESFHBR (—RABLR) CEBIRIBHNFR (Y 272) BRbE
HENERCTHIROIPDPDOTEONERORTIEDIBHTCLHETHB([26]. o
—RATHHENZRIIIIIRNEHRRAROEFNVE LTCHAVWLON TR, FIXEEYER
POCEHE PO HVONTERBHBEFA VR L RZOHTSH 5 [10,11,14] .
—RTEBNERRZ, SEIETRNEARAREERT2EFNVE LTHERAVYLONS
ZRTOBAFERAR (ERNHER) LEESEEL2D 2. T18dE, XM ET
VAVEBRBEOFERZAVELZRERTCONEDOISZ3 TV ERANRIHEL KT
BOERLoMBRBEBET S LNTES([15]. Co&S5k, ~RuBEBRNFRZER
RE2OMERPVCEERRYL2HCVER, EVDIAERI BB CEERZEDT
WHAFABROFER BV BESEERHEMRL ShTVEH TS 5 (1223]. &
R—REOBMIER LD A+ A B—RT A4 R EFENS.
HHCORREEIIREBRBEABRBI B WA ROBRYR2EIBS>ATCHTOILARE
ZABHERLHANBILREENHECTHD. BECOLILBRIPLO—-RTAZFARHE
CFBHERVL DR ENTHE D [3,4,9,22,37,38], RFONAAREIZHERIBORT
DDA TRFFBILENRTES, F—0dOR, HAARKTEMNNIBLEZONLT 4
IBBRERBREE, THEDEIARRABETEHUTCHKETH 5 & Noise-Induced
Chaos DBE & 5. Crutchfield 5 BBEHER IVEZTORMES K EA2EER
AN, BERE->THAROEABENEMT BT &, ToRBETFR Lo TRUNTRES
ShAT 4 7 BRENOEBREBI 52 L2RLRE[T,8 . Mayer-Kress 5 iX&BRD
FNELTIRAOGNTVE YA F 4+ 7ERNOHRTORELMEHFTTEIVHEAN, M
BER &> TRAMMBLRE»S bt + 7 BRENOBEBREZ 32 L2RLVERT. B
BEol3uvza7 4+ 7BR2XSHMBEELTENLEBRNT2MEOREERHN, M
BRI THARABRHBLEVI LR YT 7HEBREAVWCEFMIRL 2 [42].
BZOS4 7050, LTCRREFOEBIBLEHTRL->TAIFT «+ 2 BRE
20RO ORBEANOEBREZ R LVIBDOTHS. 2V AL ARMERL IS T
MH?%&WéNdmﬁ&mﬁOﬂa@ﬁ%?b%.Mwﬁxm$6@u92i475&
EDOUVEB LR bORAVWCERRMN T 2 HEOREBLMEHAR LVAR, TR &-



YT IEBREISARERT BT &L K[28] . T 0 NoiseInduced Order
ORBEEHDPHEFRRULRBHRARCTY S H D & LT Matsumoto e & 3 —HOWHHA
A d 5 [30,31,32,33,46,47] . Matsumoto & i Belousov-Zhabotinsky RIS D € F v 2 5 18
5 BZBRENT SRTORELAAMERC Lo TH A RHMHBT 5 &V 5 Noise-
Induced Order OFFERRLE. HoR IO BZ ERZHMEAHFRIVFELIAN,
Noise-Induced Order B3 2 S XX T HHEHBLERLTW S, 5 MR L f Noise-Induced
Order 0 RBBBIRKRD LI LHHERD.

() BB Lo TCYRTF2D0ERTERIO2 7 by RBVEABERTRN B [31].
(i) BEE LTy 27 AOERTHRFIOY 77/ TRAESSRCELT S [31] .
(i) BER LTy RF 2DERT BRFIOEY b u ¥ —EDT 3 [30,31]

(iv) ¥ 27 2QEKT 2RO PHHEHBEARBOCERY, BEEMANT 5 i
B BT 5 [32,33] .

Matsumoto & i3, B-Z BB OQARKBLEH LBXBEFT2TY, BRRAAERR
WARBET I LR I-TIORENRB A EEREL L.

1.3 ABXOHN B

AHEOHNR S 3 —~KREERETCHEBRINZI V2 F22RBL, COYRATAOHEFELH
EOEABHEEANBL LR KV AA R LT L OMED # + 2 OLBARKBY 5
EEET LTSS, CITRRIBYRAFARAARBERT BRI “HHEH
B EOPREEIOELDTHMTHO—RUDOEI v AT LR > TS, 2RTRY
HEHAE O RBEORSWRBER (REEBSE L7 P ER, TWFS B
FES) 2EETS. COBRSREBELHAVCY AT 204K T 5RIIOHEREE, ~N7—
ARZ N, YTT) 788, zvintE—, EHHEHERE R Y2HE L, Matsumoto
5 MR—BMOWER & - T L 7 Noise-Induced Order 0E R ()-(iv) BRI RTHEEEII B
TEABEHEREIVRYT., T2 & & Noise-Induced Order @ﬁ%%?ﬁ?‘&‘; 3 BE8
TExbLbDTHMEFAERLEE WS 2 T { Noise-Induced Order 0RO EHE %2 H
BicE s LCEERENESD. Thbs, T TRELLERE, Matsumoto 5 i
Noise-Induced Order DERE & L TR “BRRAFNEEEBSNEET 5" L VS HER



BoTOVREY., 2OZ &LV, Matsumoto & DERITK LT, Noise-Induced Order
RENREC30RBER “AARREA" T “BHERY BEETEILDTHI L
MNr&N 3. % Noise-Induced Order OB REH OB G L BELE#RLZ DI L
2RY.

SETCRIOEZOUEL2H LAARZONBERBELZRITNHLHIRT S, ThbLB
YRAFARERT BN A—FOERHLTCY 2T 4 (BER) OEENBEEREILT
BRFERULIANRS. ~RTBERBEEDODTHMB Y 27 2 TH 3 HR—BK T OHBH
GEBIRTAZLRELY. LAL, ARECERIIERZDOIIRFHELEELSZ2d 25
&, POVERBAREET B2 L k) T OMBREMR TS, TR TE (FHEEH
SOBMEMR) BKEARZTONEMER (HEO 0) ANZRVTRLRRESNS.
COBRREIVOBENS A= RELTERONTIOEERDOWEINI—VORE
REAMBERENTEZENRESI RS, 1A RBERREHERBLZOTBELOYR
BAFABROSORRELAMBEE T ACRESAYRBER T B L THEL LM
BhB., SORZOSBHEBREEY 277V EULTEERZED CVIEMER AL THE
BOOTERDRB. Th, TITRHVRARR

1) B85 32—y OELRH L TEROERT sMBOBENRZD &> RELT 35
VS “QKEE 2 IMEOREN LT ZORBOBRER LD &S RELT B
205 “OMEEE RREL,

2) coPMEMBEERS NENTERZR VTR,

EVSRAKBEVHETHY, TOHFERER “FHEBLS 23" 24 2B —RIEH
BREREYRHAECHI L2 5ECHEHTCRY.

4B, RTEOBETTCOYRFADLEVERETRRVIEEOY XA T L0453 BH
BEAVCHLARTZLVIHELRRT S, FRCOFHEN2ZECHEHRER XY
7% U 7z Noise-Induced Order 0B RO BER 2 MNP Hh R T I D OFHLRFRL K
VBB LERBRE.

6.2Cik, PHREEAIZ2I O A REEREYNOMBROEZREBVIHEINSH%
AL, HARRRBRREGHARO N A ZOMER B Y A EXHROBEHL R DV THENS.



2. EHRZBHEEZ2SDOFV B E& & Noise-Induced Order

2.1 MR

AN CRBENEREZTIRDRVAOHIDER 2T 5.
ARAXEBELTRODEIBR—RIEOBBNER (Y X7 2)

Tnt1 = f(zn), n=0,1,.. : (1)

PERIBZCELETH. 22T f(z) BEERMI=(0,1] LoMMKETs. C0& &z,
2vzyra(l) o (BElnksys) RELFE, 20& 5 SREOF

{xn}=30)zla"';zn"' (2)

2—RAEBBRfE) I TERINABE L WS, —REHE (2.} BZONHME 2ok
KETH, EACAERSZORYAF2ORENRLIZZTVRHRLEROY 7
LAOBEMBELEBZZIVTHE. o CUTTCREBRHHLLBVIRY Y 27 208K T 5
HOBENLHZETVIRERTS. Y27 204KT 3 HUER TSR R RK
BRINBIREOEERYRAFAOT 5279 eBENS. $RDBUTTE, YA7 A
f@)o7 b+ 537 5 OREARHELIARS.

 BBOv2FA(N) REABHELHARELD, ROVATL2LEETS

Ent1 = [(Zn) + &n, n=0,1,.. (3)

coe{éil B, HEBTAERL RBARKME[-0/2,0/2] LOo—BABTHY, YA F A
(1) s saBgEeEIGNS. Y272 () BYRA74(3) TCo=0 2 LRk
BETH50C, UTOREZTORVYZFA(D) b TS5 2723 REDTHE
3. REL, BRESOH3BELBVEHAORAN2BALLVE ERAFEXALT
%5, '
Y274 (1),3) OBMEDS B EVEREARBRDRVIOLOERET X 5.

E® 1 (p-RAYHHE) RORX
fPlz)==2, f)#z(1<Li<p-1)
BV E, 2 Ip-AHMRKTHBEVS. COL%E

x:f(w)"")fp(m)':z)"')

5



2rRAYRE, sARAMp oOFMBERLLER. RRIAHAZEER 2L RAH
REWS,

EE2 —RTELf(z) Rk TER SN 3 AHEY

Loy T1y° "y Tn=1,T0,* 3 Tpn=1,"""

XL

n-1

=11

=T 1=0

df (z)

dz

d ,n
7! (@)

EBBELE, TORAPERRETHS LV,

<1 (4)

r=z;

Lorenz ® May 5 O RER & o CTHEBR ETERA LI BRI S ﬁb‘%btﬁ“«‘%
B, TROLEHER—RBEENRIZIZIVETEIHNAREEZINIHAKNHAN S T L AR
Eni(16]. 2, ThoOHERMBIK &hT Li-Yorke 1370 THEBORIR 44 X
EVSEELRAVR[25]. UTic Li-Yorke ikt kB3 AAZDEEZBNML &S, |

B2 3 (Li-Yorke 074 2) (RO&S> BHOIBEEOROEA SKEET 5 & & Li-Yorke
ODBEKTHAZTHB EVS @ '

1) Soz,y(z#y) RF¥LT

Tm|f"(e) - )l > 0,
Jim |/*(z) - @) = 0

2) S>z, FEOEMA 2L

lim | f*(z) — f*(2)| > 0.

n=—roo

TROLEOHBEOLASORROEDPSWRBLARER, COFAYMRBERIET,E
WEARBRRAIRLAZEVWETEDLYTHS. ELZOLILNHECRARIETEME, 312
DEBMAGNBVEEREASZLVWIDYTHS. 2D &SR A4 2 Li-Yorke ©
HAREHLi-Yorke ORKTHARTH S LHFENS. TR, Li-Yorke O 54 2 417
ETHEDORBRAITH S5 5. Li-Yorke 3B ORXOELE ‘A3 34+ 228
RPEL[25]. $uDLEI-RAHMBELEET LT LO LS BOMEOBRESHBEET ST
LgmUE. &5k Oono BT OKHEBED T2 UAORMBRELET NIE ETERE
HASHEET ST &2RLA[36].



Z0kS5k Li-Yorke OBBETCHARTHBZ LR 2"UANAORAMMBOTEER & » THEL
kﬂ%?%:&ﬂ?%ébﬁféaﬁ,MTmﬁaaxamﬁ%mxwxxoﬁiebt
BAR+AREND 5. thizli-Yorke 0BHTHFATHBHATD, TOE ERAKE
EERRYBEBELCELACIRTCONYEH»SHRB L RER ORE LA HBE
RFELTCORBENRSBZLTHD. I RHLPEZOLEXBLETCBRNEEESORERO
RKEBoTVEDLITHS. COE5UEARIELI-Yorke O+ A RBEELTCHIRHERR
BEINBZVWIERNRB. COESRAAR2HRERY (formal ) A4 R EER. T
BAAZADLVBEENRERPHERGRATH S50, ETUTOEERTS.

EH 4 (f-REHE) FROBSESACO, ] kHLT
u(A4) = u(F(4)) 5)
MEOZ2ESE, pR-AEREE VS, ubAR—JHERE L CaERES ST
uA) = [ g(a)ds

ERBHN, TOLEEN(z) RREBE LIV, pRBENEESAENE (absolutely
continuous invariant measure , fBiic A.C.L. #] E)v 3. | '

BL, fRzT— FK 5 Bukhof ox v — FEBIR LY, [FATHIER

n—1

W) = [ xale)due) = Jim 3 xa(w) )
TEXLND 4], RRL, |
1, z€A
Mﬂ={
0, z¢ A

55, (6) Xt b REMEL(A) R {o.) REKA REINBABT RO ERSH
HFERLTCVEZERSLB. 2O LIV Y RAFARBHNBERLEAENELZ D OES
¥, 2OY 272 Li-Yorke OB AV DIVBERNR IATF 47 THBLFXABNS
5. SLRIROERETS.

EES (V7S 78B) 27210V 777 7HBBREBRORXNTEREINS ©

def . 1 6:8,,
A= lim —log 92

n—+oo n,

. (7)




r
e
i

8z, _ Ozn O3y Oz, "5t df(wi)
Bmo - 8:1:,,_1 6:6,,_2 -

<5555 (7) R

13 'df(a:,-) (8)

= Jim =3 log| ==

=0
EBB., COLE"ODOREIHMEISHRLBES (3.}, {z.} 5%

. def —
Az, =z, — I,

B, +okegnniktLc () R

Az,
AIL‘Q

1
A ;log

Fubb
|Az,| = |Azo| exp(n))

Y, A>0nsRROHMEOMNEBAT R L CAz, M n OEAL &dIRBHRITH
RFBIERADE. COEIRIAZROVBRAYERAN T 3HMBEEEL O L
Bbbhs, T, HHEATORENTOLS REREBNRHEINT 50T 142 OHY
REMMCTHTSC LRRABTHIZC bbb, SO L2RBEOFHURER
w9,

¥7v272 (1) 0OBB RV FHTHIhEY 77/ 7HEBI\BRERELE D
BWT(8) K& D

A= [1og f’—gﬁ-ll (=) ©)

THicAohs.
ZHhET, NAROBBPUHEZVA2POHETH. $LDBHLEROLIKENRS.

(a) Li-Yorke @ # # 2
(b) fesehds AL HEE
(c) Bt FRIREEHE

 EeMNir ke Li-Yorke DRBET A A2 TH B & A BFMICRET B & XmE
RTEBH, Li-Yorke DRKTHIRTH-THZO N+ 2 BRARRBBAMEn BT &
BHBLVIEELANRD . LR THAROMER BV T (b),(c) oBH%TH L

8



CRATHBLBERTCIENRIVBEETHS. ) RNcHE ()Y 777 7HED
FOMOKHBEHES 3 LTd fFRENEREFNEHHBTS 5. LHL, TOF
EHERBIOTRD B LRELL, FEMEABITHRRD ATV EER f OBl
OBV, REAEXBFHCHECE 3HAPKRENE LAEMNIRD 5 HEL2WTE
XHR[2,24] 2BRE NV, |

Dok nEAREY, EBERBIARERARPLPY Y/ 7B EL2BHENTHET
BILREDAARATHEIDHEI»EZHET B EHEZV. KPFRRBVTH I AARLED
SHEBERCOL I RMBHERIAHERESTVWTHVWTIWV S,

2.2 B-Z B & Noise-Induced Order

iz, Matsumoto & % Noise-Induced Order 0B 04& U 3EBEH L LTCHVWEB-Z5H
f(z) U TFRRT.

£ {a+(z— -;—)1/3} exp(—z)+b, (0<z<0.3)

z) = o’
cﬁwam(ghnm+@ (03<z<1) (10)
a = 0.50607357, ¢ = 0.121205692.

ZOER f(z) ol E FiglicRk Lk, 205k BZERREVEEARES E2HEE
HBa (z2=1/8 DEE) E2b->TWB, Matsumoto 5 R DEHOKUFT T L5 ES
# L { #} Noise-Induced Order & IEi¥h 5 Rekd 3 HE 2R L 7z. Noise-Induced Order
OBRZOEBRHHE 1280 Q)-(iv) ko i,

Y274 (1) O f(z) #BZBK(10) &L, 52— b BRE/LTZREONTYRT
L2(1)DXE3F0REDEIREDIDLEFNS, COLIRYRATFLDSLBFVOER
HELEZRARZEDIREBTE NS A— 2 2BRRPB T A -2 LER, Fig20 46K
BBBENAS A= b RN UCCOEBEROERT IHBEOERNBS5EVOE[LZRL
TW3., BB AE A5 2—5bThh, WMRHE{z.} BEREXERBRELBE VR
EEAONBLEOWY {z.} BEIMERRT. THROEERKOLRHMNLT, z0=07%
ZEE {z,},n = 500,---,2500 2#Eic 7oy b Uiz, ERSERRSE T 2 — R
BT BRONT, YRAFL2DT 32 9REDEIREATEIrERLTVS. ZOK
TV ODOHERBENTH LN TVEESREZX30DETR, BZERIR & TERE
NAPBREYNTHY, AHNERSTHOLSIRRIBEIATCRNBER AT 4 774
S2BEVELTVE. I RDLERAYMAREBEAOT P37 7BV 2hOHRNIERTHR
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¥h, 1474787132 53RE0,] OB SBERW2LOAY F (HB2XEH)
CTHB &N 3. Matsumoto 53O B-ZBHEHVWCTY 27 & (1) OERT BHEH A
AF4I7BEBFVRTIIIRANF A—5b(b=0.0121372859.) 28T, TOL &
(®K@&%mvzwaw¢m%%%ﬁm?6:&m&b,h%i4am&3§vﬁ%
% URMEORVRIENOEBME L 5T L 2R LE. |
B-ZBEBOSKERIEY A7 2 RRHNELBZZVWETEH 5 A— % b O@ERMHEM
BIRIER, ZOMRAZF 4+ 7853 F0RTEHENT A - OHEARFEET S LV
B e boTvs. 203,10 REVbABEIK, vRAFa (1) RESEM
ABCERRBANFIA—F b 255 FHHEOETDLIRRBAAUNCEHIESII L LEELY.
LMo TAL o BREAE, hAF 47 B5HBE0ELTVE Y7 A (1) REFRN
ABLEDONI 2—5bDEORHMNRBLBZETVETEHENT 2 — Y DFEDOREMN
# & ©C, Noise-Induced Order OBRENRLE L 2 dDeEIXoN3. bLAAF 4717
VIV IDBRETING A—YOBEBRIAYMEURT VI I IORET B NG A—F
RBERTHREVESRBAZF 4 IRBT I3 773 MBI E2MAB LR I ZOHBN
SA—=YOEDLYREHETIABMALT + 527 0B LWL 2% L T Noise-Induced
Order DEZHRENSZ 2 XWHSHh 3. BZERLAKBSBEBET KO AL T 1+ 7
BArBEVETBIEIIBRHEAT A—FRERCTRAYMP RS A — 5 OBEEARDIIS
VEVELSKEBEL 2O THNIE, MOBABERI BV TbEIEKK Noise-Induced
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Fig.2: BZ BEROSER. SR OHB 5 A —2 b et Uil {z.},(é = 500, ..., 2500)
270w bLA.

Order OBREMNRBPBEINZIENFIHENS. COZEEUTTRTHLD.

23 HERBLESOFV VER(TWFS BR)

ROE>BEBZEXS !
2z +b+e (Ong%)
f@)=1 2a=a)+b+e, (5<a<a) (11)
é(z — a)

—1 tbhte (a<z<1).

COBEOMEE Fig3kkR L. COBBRIFRZEFTIRIEELERZ LTH
S5RTVAEF Y 'VERREERBRESEDILETOBD THERBERRE>TWVWS. UTF
TR OE# % TWFS(Tent With a Flat Segment) B 2 3. cRESOVEIE2RT
NG RA—FTHY, 2OERTLNEE3b0LT 5. TWFS BRE, B-ZE{2RKS
HIEBERBERTEM L D EEZIONSE. LbrLuns, TWFSERRIB-ZE
Dk > BaaRLES (Figltz=1/8 0843) BBEELBVWI LRERINRERKTH 3.

Fig4ic TWFS B OA BRI AR L. ZORD Fig2 b FAKRBETER X DMV,
BN A—5 b ODXE[0.060.1] RBVCRYRAFEANRALF 4 Z7RBBEI%0 O
BRI 75 3 & 578 b OB R TR Y. —7%, XE[0,0.02] kBWVwTR
HAF 4 w:n'ax—-'gaﬁm:bfabxrwm\. (a) & (b) 2Hk&T B &, YRF2aHAA
FAO2RBBEIBNT A= OFEHABORDIONTHL BT LR H» 5. Figd(c)
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&(d) Be=0 oA TH 5. Figd4(d) & (c) RBVWTHB S 2 — 5 b OFEE [0.06,0.07]
PHALEDOTCHB. c=00BERBITWFS EROSBRBEREETANTHERZD
B, BENFA— SO REDBRONTE I RAMRELRRS., CO0X5ke=0
OBEONBERRBO CHETHILOIRRABINELALRTORBENT A -0 TR
BRAMNCTHIV T F 4 7 BLZFVRANBVI LREBRINELTHS. 2OT L
BROECHBRRT.

Fig4(a)-(d) o bh 3 &S5k, FHRBSOBEHNEIBERONTY R T 2R
AEF472RBBESXIBHENT A—5 b OWHRKEO L, 2oLE#ER =00
BEOSEEERETSVT WL, Fig2k Fig4r 2lkx3% & TWFS BERo 48K & B-Z
BEROABERBZLENTHBERRL TR, eRtH4/MEVEECIHS 2205 ER
BRO LI BEURTLUEBEREL > TVE I T hbb, TWIS ERRIFHLES O
FEeRTANEVEEY AT ARAMPRIBES XS RHBANT A— 5 OREARIEL,
VAFABAAT 4 7 RBBEIBH/ENS 2 — 5 OWEHBIERE K. §E-T, TWFS
BBV T B-Z B &R Noise-Induced Order OB NBBEIN B BFHE
3. COTLEROMTRTHES.

2.4 TWFS B & Noise-Induced Order

aoﬁ@mgﬁﬁ@aLxﬂmm83@un%mm,yx%AO)@%%k;é%%?
Kby 272 (3) DAEBFTVAMBEBHERLVERS. ZLTZ0TWFS BRIt
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0 05Gés
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< ¥, Matsumoto & #t B-Z B % F\ TR U 7= Noise-Induced Order o E & (i)-(iv) 233
RTHEBEEINBZTERRT. 2hoOMMEHFHEE D & Noise-Induced Order DFRR D4
C3ER>E2. UTORBEHECRTWFS B (1) 05 A—5a 308 KEET 3
sox¥s.

241 HEEE(REEE)

¢ = 0.000001 D&, TWES B (11) THIE~S A— 5 b % 0.08406 [ BRE & X7 &
OERTBMBB AL T 1 7 E5EBEVETSE. 20L& Figdd) bbdbbhd Lk
SRFAOT 7 IR, AEMEOBE 0K > CHREE A TE  BERM T = [0,1]
HOWLOhOB5 v 3BEAY F (HHRM) CHRENS. LENRoT, YAFADA
ZEVERRENEFEEAVCERT S ERBBERES. UTTRY 274 (3) OB®E
BE (REBE) 2BENTHEL LS.

29, MEREI250 BOR—ke 72y bRAHTS. cOLE, BRln sy
5VAFLORB, RIiBHORT AV PRA-TVWAHRE P(G) ¢35, 22TRA
(3) O ICEOBYEL, +5bBHE {z.}, (0 =500,..,10° RHLTZOER } 73
AEHEL P() 20T 5. ©% VREEE PG), (i = 1,...500) 135 5§ 5 5 5
52U RBH (2.} ORMRMAR Y BHEESHLEX 5. '

WERE P(i) % FigSkm L. Fighla) BESREVES (c=0) OREEETH
0, (b) BHEEMALEE (0 =000004) TH%. Fig5(a) K5\ THHREETH
BOBORANL I BEETS. LERSTZONFABH2BORMEE - TVWELEHE
Zoh5. Fighla) & (b) 2lk#T 5 &, vAFARKETEMAZILRE-TIHED
BVRNAL ZOBMBBOL, ZROXNAZ7OBEREIVBBoTVBET LENRDHB.
$HbE, IAF 4 7 BRRHERIETEMA IR ESTENILVIEALIVREORS A Y
FREXDEECHNS. 247« 7 RBMEREEEMA RS RE D RVEARERL O
RRhB., COTELRMEERIZTF + 7 RHBORAMILBDOECETVEITELRZERLT
W3, TOEKTHZBOMT I FHY S h 8% (Noise-Induced Order) REhTW B T
LERLTVS. ' |

Fig5(c) B, e=0 LTy 27 AR MEEMALBATH S, (3) & (11) K& BN
nwbbéxémvfom%%%miaa&&%&N?}—&b%&6$@ﬁ@ibb
REBIRBZLEZELY. FR2IMTCOBRLESRc=0DFHEAY AT ARAHN
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Fig.5: MeRHEE P(1) . b=0.08406. (a) # 45 «+ 7 5HA (e=1x 10750 =10) (b) # 4
F 4 I RBARKSEMMULADO (e=1x10"%0=4x107%) (c) AHMNEBAEKET
2MAMUEZdO (e=0,0=4x107°).

THY, WAF4I7BEHBEVRBEIRREY. LERL-T, TOLEVYATFARMEEZMNA
B LOYNBRABENSF A5 b ORVRFEET I SIS LAYRELEINTSZLT
»BrEAIONS. Figh(b) & (c) 2RBLEDLDTCHEULTH I Z20RBEEA L
RAlnohBw, COZLRYRAFLIAREETEMABEYRATFIRATT 41 7REDED
BEAEOEBRBLAYTY, ZORBENS A—-502bYRELET I AHNBEORENM
CTWVWBILEEAbND., ¥/, COZLRETHRBEVEEOY 27 2 OFHBED
AEBELPHERBIER S THEEMALY ZAF LD EVEFARBILENTESH
get: 2R LCWw 5. Noise-Induced Order OB RO &5 K AMEBE O BREE L &
EREEL - TVEDDLEEILNDE, CNEDILERDOVTRLABTOLHL (EA
2475,

BL, YAFARAFF 4 IRIDBESEIBH/B NS A— 5 OTWEARKL, TON
FA—YORORYAFLIRABMAREBZES LIBHBENT A RELFELTY
BEARBEONAARKETEMABC LR E-TCZOEDLYVORYHNEORELMR
i} Noise-Induced Order OBENBENhBZd DL EIONS.
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?kl::lNoise-Induced Order 0ORE2FBAEISRTAHES. THbLB L2MiCBR
Noise-Induced Order O & (i) 273, FFT 2 AV CTHE {.} O X7 —2XR7 P VE
E2HELES., choOEE% Figblks;rL k. Figéla) BEFTHRRBRVEFEED AT —2
RIMPVTCHD., BEOREESoEZDLIDOAELL, Figbd) »5 (d) cELXOHED
NI—=2A_7 bR LE. Fighla) TRATV—ZARZ2 PRV OHPOE—I7HR SN
3. 20T &R Figh(a) CITRRAEEIOIRZDAAZARSIIBORAHERZ o TV S
TERERLTVE, VAT ARMAGNBAMENRKEANRBIRONTCINSDE— 7 DIR
BIIAEB. 0=000004 D& &, ChoDE—2BBIFELD. SOREFTOKR
EEINRWIFLhoOE—273HBT 3.

Fig6REIMTRA-D LB, HI2REIORTRMLCHEBTFR I AMER
BRh3TEERLTVAS.

243 W77 788

COHTRE, YAFL2OHZXTF 4 7BABFVRFEARBILDRAHNORUYEBELHAL, ¥ X
FLONAF 4 I BBEEAREEMABC LR Lo TEO LI REMLT L EENE.

QIR L3R Y 777 7HBAR, BVAHE»OHRBELEZ>OBREREYL
TEOBVOHATHIA TV »2H2BTH»5. coevrFa ()Y 7S/ 748
HRRG) ZAVCRENRHETS LT3, va7a(l) REFAMMIhES,
FRDbLYRAFAB) DOV TS 7HEBERB) KBV THE (2.} 2 {i.} CEEXEX?
ik CRABRHET B LT 5. \ <0 BBE {z.) XA BRFOE R
EBRIEERBLU, A>S0RBRERIZF 1 7 CHVREECHBHI L ERT.

Fig TR B3 2 — 5 b BB T BRONT, Y2720V 777 7HBBABED
ESREDLBEHERLTVS. FigT(a) & (b) BEFABVEA (0 =0 THY, €3
(a)0.00001,(b)0.000001 T 3. NS DM SERBDTBRONTYRAFEARALT ¢
IRHBEI&IBHBENTF A—5 b OWHE (2> 0 OHEH) BRIBZ DI B,
zoZ tizFigd(a),(b) cRECEE—HLTWV A,

Fig7(c) & (d) kzh¥h (a) & (b) KMZF2MA K154 (0 =0.005) ¢d 5. Fig.7(b)
X(d) 2R3, RM[0.0601] NORBLAEXIRTOIDECHEFEMABI L X
TCYAFADV 777 7HRBREZOERELSAREMLEIETCVE I LBDAB. T
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Fig8: W77/ 7488 A vs. MZF L <)L 0. b= 0.08406,c =1 x 1075,

bbb, Y77 7HEBOBRTHEF + 7B RE» S AHEOBVRENOEBRE o
TR ERFHIE. PHEBSOEENZOBAEIVBIDPULAREVHARBRRER
5. (a) &(c) 29 5 &, XR[0.060.1] p@WHDL T, YRFL2DYT T/ 7HEH
BRUEZE2MABIERES>THEPRILTVWAYNED, ZOHEBRARBEALTVEY,
LALCODBARDIMZTOREERRE TRV 7Y/ 7HBEMSZTEMAB I LR
FoTERPSEREMRTS. COZLEAAREMBECI LD BEBHTOKE I
EHNEVEENETEVT ERRKLTVS,

Fig8i B N5 A —2 b 2ERTL, EOKESoREDLBERONTY 77/ 7HE
REDEIRENLTZHAERLTVE. oBREIBBZR2ATY 77/ 7HBBAZED
LTS, ARBARZTLURVTEOMEELSAREMLIES. COZLBMEFTOKRSE
ERKEVEY, 1AARBZORENAT A—IDOEDYRELET 3RAMBPER Lo TR
BEIhBZLELERLTVS.

MEOREEHREBRAEVIES, flAZec=001 0477/ 7HBBBAOHE=R
EoTWV3., LAULERLZOELEMBEONT—ARZ PIRRBELAEFHHERENRT
wzw (Fig6(d) 2R E). 2O &3, SEIFNLIATHEBEINTVEEIIR, K
ERRTOEET TRV 77/ 7HBBUEONZT T « 7 BEBZVEHRANRSZLHOFY
REBTCRBVIEERLTVS.

ZOHTIE, V77 7HRBERAVT, A ABETFRI-THBI B LERL. ¥
REOE I BAFTAREBT I DRCHERETORNE ERVELESOMEANES
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Figd: v itot—Hvs. #ZFL <N o, b=0.08406,e=1x107°,

RBRONTEDPTZZE 2L, 202 &ix Noise-Induced Order OF & i B\ CHiH
BBARBELRRULE-TVWBI LERBLTWS.

244 zviuotbt—

24IMCRBRBEE LAV TCHER A ZOAMSEHROEEB T L2 EHNRRL L.
COHTE, TOZEAEIVIIoE—2HVITEBHNRRETA LS.

BRI [0,1] 2500 @oeF A bRAET S, coBFeHLTY2F2 @) 0=
VIBE—HR2EROEISRERT S : |

H=- Z P(i)log P(3) , (12)

zze P(i) ik, FighemR Uit &5 nHBEECHS. FigIBEETOKRE oMY
BRONTCzV bub—HREDEISREAT BLhZRLCVSE, HIRZTOARE IR
c=10"%2c = 10*OHTR/MER Lo TV, 2O LR, HEHTOVIALTHAE
ZOEBESHRBEOLTCVB I LERLTWS, Z ORI Matsumoto 5 »B-Z B %
WCRULIEHRE—BLTV S,

Matsumoto & i3, Noise-Induced Order D EFE2HS AT DR ENENIER
REHAVCBZEREBLIARTVS. HoRY 274 (3) 2nROT N3 7HERE
CRBLEZOZY b unE—RHBELTWS., HoRZOxV I E—b55HFL LT
BTz EERLTVS. DT, TWFS B LTZOz Y buE—2HEL
Matsumoto 5 & £ ¢ FIRORBEKBE NS T L ERT .
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Fig.10: zv tuE— H, (n=1,..,10) vs. F L < 0. b=0.08406,c =1 x 107°,

BERE[0,1] 2=20&Z Ay +[0,a/2], (a/2,1]] ki8I 3. BXDETAV I+ %
RELRcxY. »ULTY 274 (3) OBMIKKESR fo, 51,52, ZEE (2.} BN
57 AV NI BELFT O

s = {30, 51,82,..-}, Si=L,R. , (13)

CREINBILRND. ZZTREMs = {s0,5,52,...}) 2nROZNV a7 HEHEL»SO
WMAHERKY. R8BI s0,51,82,. - 2nROTNITBBTHBLART. 2O
TN ATEHRFEOL Y b u - H, 2ROLS5RERT S :

H,=—- E p(sl, cery 8n+1) logp(8n+1/51: ) sn) (14)

ZTCHIZLETORABBRESH " = (s, 8041), s = LR RLTES. B
H p(81) ey Snt1) RIREBF (51,0 8n41) BEC BHWBERL, p(sns1/81, %) RS
B (51, o, ) ZEBURBICRS sor1 2RVETHREERT. Figl0RMT L < Vo RE
kF5RoNTH,y (n=1,.,10) REOREELT 2HERLTVS. KEn KKE
A BBRONTH, R3S HBABRESTOTORKETIRGL B, THEDLBILET 0,581,852,
BEETEvAFL(B) Bn=10 ROV I ZHBABCLEBINSI B LBH B,
ORI NITEBELILTOI VoY —H, 35 3BBTOVRVTEDT S
TERRHB. |
Matsumoto 53 OB DOE UL 3 ERZHULHANR, a7 5HoER—KTRW
LEMERJYOWMAPEVRELHBEEE, 20 LI Lo T Noise-Induced Order &

21



RRFBCBLLE[0]. w427 3H0f—REIEROBAMIT L-TELS. L
HLIEHS TWFS BRR B VERBARFET 3 RAARLBLREELEL. 20O
&3 Matsumoto 5 DEBIRK LT, HZR LBz Vb —0RDEVIRBRBVT
SEARLBSCRESVESEANEELRNLE- TVBEI LETRLTY 3.

245 YyHERBHE

Matsumoto & & Noise-Induced order DBRE 2 S SRPFLAFANZ O “ERO"ERZHS
PRTBEDE—RTEGOEHERYBET LTS, ThdB, RORB-ZE5&
PHOVWCHEBER2HEL, 126k (iv) OBEK %R L. #5 & Noise-Induced
Order O » h =X 2%28%% L, Noise-Induced Order BRSO ELERHEREERDO Y 5 7
OFHhoRETCEBEXELR[32]. cofficky, TWFS Bk L CHERRE 2
#H L Matsumoto S BRL DD E L FAKOREERT.

9, BAKMO1] 250 BoR—%EZAY A8 5. CoRBRNLTHE
MR I(n) 2UTOXIREHT 5 ¢

I(n) = —3_ P(i)log P(i) + 3_ P(i) P(j/i) log Fa(j/7) (15)

22 P(i) BFighRRULADOLABOREBEETHY, Pu(j/i) 3iBHORT AV
rSHBLLEBEXn BHORK jBEO 7 AV 2UMTsHETHS. HEHHR
BI(n) 2HMEMHRTIHEL Fig.llig;R U . Figll(a) RS A B WEHAOHERHETH
v, (b) RETHHEBAOBOTH 3. ERBVEHAR IR I(n) BIRB LK SED
L, SO ET CREREBRNEEY T 3 830 5.  OFF I Matsumoto
GAB-ZEZEEZHVWIRLEDDEEBRER—BLTWS.

2.5 #Eim

ARTRTERBAEL D7V PEE (TWIS BR) 2REL, CoE» THELNER
% F T d Matsumoto & 3% B-Z B % B\ TR L 7= Noise-Induced Order 0B M3 R
THREINBZLRABEHBERLIVHS AR LA, COZLRBRECHEREROAIZE
RUIcEWw3 Tz, Noise-Induced Order DBRK 2 WIS 5 ECHENEK LR B D.
3 72bb, Matsumoto & I3—H DB ®rh ¢ Noise-Induced Order OFE BEL 3D
BRRAAREBIND 2D THB BTV EHR, TWFS ERRREZZ0 LS BES
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Fig.11: SEHMEEHE I(n) . b= 0.08406,c = 1 x 107°, &: (a)0 (b)0.001. (a) #F % m
Ziviga. In) BIEBHLERSHOT 5. (b) BE2MA BE. I(n) BRBNHKD
T35, I(n) A5 XNE2AHVCHELRE. 22, KM [0.1] % 500 @B D+ 7'}"/ bz
LERZhOEZ AV rORR—BRSHET 3 1°0EOR 2LV P(j/i) 2HE L.

BEELBZY. TWFS BERRANREHEESG 2 ORJOMMEERTHS. O &
i3, Matsumoto & O FE &K L T Noise-Induced Order OBRZ M4 L 3 PDREBKEAR

RRBANEET B RO TR R SRS REET SR DTHHC L RBTRBENS.

A2 D H#)E Noise-Induced Order DBRZE 2RI ELO CHMBEROFIZRT LT
B, SFIERHMHR, V77778, 2V e E—RERBEHERIVIRT
& iz, Noise-Induced Order DEHL 2MHT 2 DRI ORHBEH LA
REIBVERDS. 2O LRSEBOBETH»HAN, TWFSERR DO CHHALERT
B5DhoORUBEHBRBIISZS5ATCRERESHAFLLVR S,

COETCRBRER f(z) R TWFS BB OB &I 2w T DH Noise-Induced Order ®
RERE B EE2RLAER, VHEERE2 I 24274 7 BBEETHNEZOEH»DOE
8, Bl f(z) =azexp(—b2?) DX S5 RDOTHRBEBASBBREINS. 2T
BABHETL LT—REBER O HESEHVEY, BEHFERINBIOMERAY
YARBTOL I RNMOBBTREACHOIICHELALFZOERAREERRBEB AL
BEREV., 2, Q) ARFLAELICYRFAOMTR IZBELFEARDI L IRV R
FAOMBEMNERTR LB BBROVCOSEAN, Y27 2ORENBHEFROVTRE
RBUBHho RN, —REOEBAZREIVCRCh L _BEOMTREMTH S [8] @
TIOZ LRMEARV ERERT 5. )
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513BRHNSA—s OBARIER, #1274 7R%E5 &> BHEREDTHEVE WS
B#E2dD. TOLSBAHEMERLIOHE, TIRELBNIAABYATFTIALHMER
MABZERE-TCEDRBENF A—SDOFHVREFEET IAMBEORELRMIRY,
Noise—Induced Order DESENREL B Db DL EX >N 5. Noise-Induced Order DEF i
AAARMEOBRETCRANREORELRZY, 1A X0EBEIRED LEALE LA
¥2BERTHBHEVAS. CRIOE XD LS REMMEN®RE 2 O». Noise-Induced
Order 0B 2L BRI IO RRICIOBHRIFARTRIROBVTSHSS. C
Dz & BB TREVAKETH > LR LD EORORO DL ETLS. THDS
AECHEHEI VR LR LS T Noise-Induced Order 0BHZ R BEROSBEREE, 0%
DHARERTIBBATIA—SOEHLYVREOELS REAHREREETELEWVWS L
CBEREEELOOT, ThoSEMECEEThINST NI L AU S AME
ZHOLRTEHOREHERD B.

23MTRLE LS R TWFS BROABMBREELALTEERZLEL, ZhE4ED
CRKEWSDTH B, i bTBAK L S ik NoiseInduced Order DB K1k TWFS B
BOSEMEE BERMEE SO L KFHEN, TWFS BRONMMIEELS 2 5 b1
3 5% Z & & Noise-Induced Order DB 2 BT 35 A CHBRELNETH 3. ROET
WCOTWFS BROSEMEERLIARSIT L ET 5.
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3. RHRBPSE 2TV FEROSERE

Bi# <3 Noise-Induced Order ORERERO S IHE L BEELHEREZI 2T L 2R L.
2R Figd e BEHER IV RLELS B TWFS BERo A EEELRIFATENRS.

3.1 BFHIHfE
3.1.1 TWFSEgOE#E

Fig.12& D b5 & 5 i BAIRKE [0,1] & 5 H 5 U B v > 5 R [f2(a/2), f(a/2)]
wAD, % Lﬁ?t%@lXFﬁ?bﬂ’o%ltﬂj% LBV, LMo TWFS B (1) k&ko<T
ERSNMEOERNRLS S EVEEARD LD RIER f(z) 2K [f*(a/2), f(a/2)]
RHBLEDOR2FARNNE IV LRSS, oTCUTCRIOERRAERER (&
#R) f(z):
| 2z + 2a, (Ogmg-;——a)
flzg) = § —2242—2q, (%—-—a<z_<_oz) (16)
26(1 — z), (a<z<1)
1—-6—a

= (0<a<1)
e=1"5 » W=8=5

PEEYS. cOEROEHE Fgl3kRLe. UFCR, 0B f(z) DBRELEL
QEND (RAORVEDES (16) b (11) & ki TWFS B& L EA) .

3.1.2 BEHENHE
Zofiicid, TWFS ERoSEEELRITT 2 o 0B i LTS NHENFTERZERA
T35, 57, WSOHLDEERTS.
EH6 EMzc[0,l]] cEBS LC,REUTOISEHBEES.
L, (0<z< %— a)
G(a,m) = C, (a; = -;——-— a) (17)
R, (-;—-—- a<z<1)
TOEEz AOHMBULEE {z.} : 20 = 2,21 = f(2),"+,2. = f(z),- - OEE
(Itinerary)-I(a, z) 21,
I(a, z) = {I.(a, z)}n>o0, I.(a,z) = 0(a, f*(z)) (18)
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A

Fig.12: TWFS B & {E# 5.

L

f(x)

Fig.13: TWFS B& > #H.
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TERINBES L,CROFEWS.

+ubb TWFSEZ (16) ko TERENEHE {z.} KL T, TOBXORKATO
BEDOH 2. RTWFS BEOEE (z=1/2—a 02 23) XVEhWIESTL T, &
wihiZ Regd. Fig 13 el 20,71, - OFlERLE. COHBFEOHRBE RLR---T
5.

mmcm;auﬁﬁénﬂhaRmﬁ%wwﬁam<o#®§ﬁ%ﬁ%?6.
ﬁ§7(ﬁﬁ)Aéﬁmﬂ,B%ﬁmgtmﬁmﬂ&?&

A = a6z ay,

B = b1b2"'bn'°'1 ai7bi=L:C)R

CDEELUTOEIRVA2MDEHERZERT 3.

(a) HBFIARHLCn 2ZDEI VY, A TR

(b) AB=ay---anby---% A & B lits (concatenation) & 3.
(c) A*: A OEIROEE AA- - 2RT.

a (d) A: A=a;---Ca,. $%b5, FBRAORE,S 2BEHOLSECTRERALD
OERT.

~

(e) A A=aq coodp18n, T2 Cdp1l3 oy = L BB di-1 =R, oy = REBWE
dooi=L. 3uDBARREFAOBELS 2BHORSDOL  REZBULD
OEHRT.

(f) [Bl: [Bli=biby b $RDOBLES i OBHETELRT.
(g) N(A): B8 Ar&zhsiRS Ro¥:ERT.

(h) B = bibobs--- et L Tp(B) = bobg-++. TDp Y 7 b ARV—FEWVS. ¥k
(Pn(B)’n=2’3...ai

¢"(B) = p(¢"'(B)), n=28,-
RE-oCEETS. COLE, BHETHINERBBKN:

v"(I(a,z)) = Ia, f"(z)), n=12-- (19)
MREILT 5.
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RREZSPORVEMNABOBREF A<B2BATS (L, BROBZHLOBWVIRY
BEOARES<A2ZOETITHVE).

S8 (ER) —-0RSH

A = alovoan_lanoo.’

B = bl"’bn-—lbn”') aiabi=L)C:R
2EX%. 37, BSLCROMOMBMPHE<EZROLITERT S *
L<C<R.

ZDLE, ROELLHLDFAR A< BLERT 5.

O1) ay+ Gy =by by 2 N(a1: Gny) BEKT o, < by

02) a1:cOp-y = bl . 'bn—l Hho N(al * "an-—l) iﬁﬁ%l'(‘bn < Gy.

¥, ASBJASB,A>BLEbRIRRERTHI L LTS,

3.2 TWES B 0RHE— 2 7 & A8 MK B o—
321 TWFSE&<TO “AEME »o7 v VEETO “HIHEBE ~

ZOMTR (16) KRBV =0 0ia (Figld) 2EEFTS. COL EHBT A —
aREMTZRONTEL f(z) OERT 2 RBOUENREDLIRED I ZRND.
PR S REHE R Y # & Fig. 15Kk Ui, Fig15(b) & (a) 0—B2 2B ALK
TH3. TOESKR, =0 0BAOSBEREIEELRANTRERZRL, SB/NNT A —
S aREDSRONTHRABREAMBESLRERZZ Ebh 3. REHET LhZ5 5
BEEODTCHMTHITNEBEAETRTONS A~ o CTHHE {z.} BAMKTS
D, AT+ 2BS5EVEEREY.

PFeRCOLS> LEHERBAOEH M0 OIS OHEEE, $5bb Fig. 151 #E
HERIDRLASEBELESHENFELAVCRIFNCRET 5. $7(4) X0R
HMEOREROERLY, BR f(z) DART 2AMREOBHITREL ORI A5
ML A suE

0, £(0), £3(0),-- -, f*7(0),0, -
HUchsztitbhs.
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f(x)

X3 1

1-a

TWFS B (6=0 0igéH).

Fig.14

03

0 DigH).

TWFS B o 58H (6=

Fig.15
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DFCEAENS 2 —% a RELTBRONT, TWFS ERO0 poHRT 3 HHE
{z.} = 0,f(0), - OHEREDLIRENT 22 2HNRE. 20kd Figlbo k5,
OB {z.} 27V 1 B&:

1
21-3), (53<z<1)

OERT 5HE {v.} cRESE5. AOENRBORREIPATVEORTWFS BER
@Qféo,%vbE&@ﬁ#mTﬂTSE@%ﬂwﬁhﬂ%wmofma.amﬂ#é
bhr 35K, TWFSEHCO»SHRBLAHERAnHERIRRE-CETHAEn R

HEEREBZ L, NET57 Y VEROAERT28E {v.} T3, nHERRLDT
ynSyOEﬁ.’éc:&:

Yn - S Yo,
% > Yo, i=1,.,n—1 (21)

WHiET 5. COEEROELIBEBHEVUSIERDOLS

2a

1-}:‘_2261,
Ty a .
Y@ = 1+2a° i=1--,n-1 (22)

Yo =

CONBRREY TWFS BE<CO0 »o MR L AEMNY (.} oBEZRRBERTV
FERLTCHIET S MMME oo MR U LHE {v.) OUEER2ARB I LEREINLS.
(18) K<z TWFS B oBER N L <z 0¥ I(a,2) 2EHK L. TWFS B (16) i
a=00rE7y 1 BB (20) RELIBBHT LRABTRE, 7 VBRI &o TER
ShEBEcHLCcb2zoEEI0,2) 2 (B) KR LVERTBILRTES. 7V I E
BEOBBERENLTE, KOXALNBEMRRY L.

HEL 5v FVERRBVTUTOZ EREILT 5 [6,15,19]
Vz,y€[0,1] (z<y) &  I(0,2) <I(0,y) (23)

HWE1XD, #V 'V BREODYIEc, yOA/NERRZ OUBOMEFHE BT
2h3. Lo THE {Yn} D5 2FWV (F4F3I22) 2RARB LB ZOEED
(REFELTO) EREUELHARICEEBESINLB. (ZOZ LR LY, TZTHY
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Y Y % " %3
Fig.16: 7 v + B & TWFS B & O%IS.

ZHERBESHZHFEEEZN ) GE 12 (19 R&Y, 7Y I EROERT 5HE
{va} 190 = 9,01, -5 (21) K& TcLti3zoEE2I(0,y) = AB, |[A|=n 2 LT,
LEFABRROZBEE2MEI L LHAETHB.

&1
Cl) ¢"(AB)=B < AB

C2) ¢'(AB) >AB, i=1,.,n—1

(24)

LMo TWEFS Bk BWTAI A —% a € [0,1/2] BEDLBRO2hTOHSHFR
LiBEoEE I(a,0) REDEISREMT I 2ARDI DRI, 7V PERTHHE
y€[0,1/2) 2L s ¥z OHERBI0,y) = ABREDO IS Bn RNULCHRE 12HET
BhEFEARREIV, 2022 (22 NIV ROGERBOINS.

W& 1
I(O:h(a)) = AB, lAl=n
o 2
ha) ¥ (25)

EL, CCTREHNABREH 12HiT LT H. 2DLE
I(a,0) = A*

&5,
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OB LY TWFS BRI A—Ya BEDBRZO2NTEZOOhoHELE
BMEREOLSRENLT B EVS “QERHE A7V P ERERBVWCHHBEOE/LKE D

NTCZEOHBEOUEREDLSREMLT B EVS “PHEANE RREShLDUTH

3.(I(a,0) LBV L SR TWFS BBOSBBENF 2 —Falk, [(0,z) tHBVAL ERF
VIBELECOEE:s REEBLTVAZERERINLV.) DUTTRCOLIRES
FlAOHELRANRS. T ROBROBESOUELHANS.

S ¥ {Al3ee,3], 10,9)= 4B, AB satisfies C1) and €2)}  (26)

322 v2FAOERYSEMNEOEE—XEEE—
HESOUHBL2HOARTIALDRROEBERZLTER

BEI (BN ARESN, (n2>2) OREL,ROFIET . ROUELRFREDLE, A
BER/MNITdHBEVS

P'(A*) > A, i=1.,n-1 (27)

2% 10 (EHOB/MI) BEFIA KENFITSBhE ki A= D2 by < Dit N(D)
RABRTHB LI RBAFITH B &, BESAREBRORMFITHZ2EWS. 2T T
N(D) G52 () CERBSNRMBT, BEF DA Thsis ROBERT.

LENENFEZHWVWS E%é SOUREL2HHISIIUTOEERELONS (FEHE
& AB2R&X):

EH1ACSELIZARLEBORMNITSB Y, A=D2ihd < DRLBEOR/NFIT
»5.

SER2 A Al =n BEEOBMNITHBLTE. coL51(0,e)=4"10,p)=AL"
LT, N(A) 3% (BB no@a<z<fl@a>z>pP) 0 x1(0,z) =ABX%
D, BEFABRELHE 1E2HET 3.

CNODEREY, BASBROIIREBIILNBETLNRGLB !
S={AA | ARLEEOBR/MNI} | (28)

PlEwky TWFS EROART A2 RERAMBEOHER(28) 0 &5 HBIYS
NBTERbhoic. ROMTRIhs OFYPUBBWNET 5585 A — 5 OWHE LR
BLES.
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3.23 RAHBERLERT S NI A— 5 OFEH

EMH22HVE LN (28) DL RBBIUSNBAEROESHIARHLTCEDA KKK
+5z OfE, $5b510,z) =AB: B> CIDABREH 12H T &5 5z OFEH
REAHRHETAZENTES. 20D RRI0,0)=4%1(0,f)=AL* 755 &5
Ko, fRRDLANF LN, TRHREROLSELTHETE 3.
FPERORENA=aqa R UCEMSK,A) 2UTOLS CERT 5.

5(0, A) 1,
{ 1 if N([A]x) is even,

-1 if N([A]x) is odd.

S(k, A) E>1
ZZTHBLANRBECR2EATVAEESG, $Bbba=Cot i Sk, A)=-5(A4),
E>i k33, cots, ROBBEXABBILT B ERESBEID SN B [19].

g = J(A)E1-Y 2-G+g(k, A), ‘ (29)
k=0
A = X0,z).

B J(A) REsT, EROESH A K LTHET 3 0@, $5bb5 A=10,2) &
BnH&INT RHETEILNTES. BEHILLTER 2T A= LLROBAEER &
5. 20L&

S(LA) = 1, 52,4 = 1, SBA) = -1,
S(4,4%) = -1, S(5,4*) = -1, S(6,4") = 1 ,
THBDT,

o = 1—(271 4272427307t 2752761 277..)
2

9

&3, AkkA=LCRTHBODT,
S(1,AL*) =1, S(2,AL*)=1, S(3,AL*)=-1
S(4,AL*) = -1,---

g = 1—-(271 4272423 -27t-275..))
1

4
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REBONB., LikMoT, 2/9<z<1/4i%z OEBIZFTRTI0,z)=LLRBE%EY
REF LLRBix A=LIR: UT&H 12MET B LRIMB.
SoRMEIZAVEE

W (5)=r<e<i (3 =5

Dt gI(a,0)=A"=(LLR) "t nsztibhBb. T2 Th R (25) NCEREhH
BhOVEMTSHS. CORBEEVRING, AHAF2A—2anl/T<a<l/60D
> & TWFS Bg (16) O R ¥ R E s MBI (LLR) & %5, 2o L2 BBERH
115 (LLR) BT 5.5 A— 2 a OMER 1/T<a<1/6 ThBEVIT & ET 5.

EE2CEBLh R RE IEAVTEED B EROKS RS, 3T, WRhOY
5 7% FiglTemRrLi:. @B l1EV DY B3 E5REBRARTWFS ERO NS 2 —Fa &
FYNERLEOMEE: LE2NBIUIMBRB TS, THbE7V I ERLTH
W A* L AL R RIET B MR TR Tha, fETH

1(0,a) = A",
10,8) = AL

I

COEkSka,fEEDNE, DS A—yah o) &h7I(B) OMIkd 5 & ¥ TWEFS
BROERTIAMPERA LD TH 5.

El5 DLFToREMA R LTHET 33 2—%a OfiF2 Zh Zhit® L Fig 18k
RUl., COEEY, NI A—5a BREAXT B OATCTWIS BROERT 3 RENH
HMBEREDIBRTIRS» 5. DLOoRREL2: LD LUTOREREBONS.

52 3 TWFS B (16) 04T 5 0 hoHRBLAHELEHBE LKL 2 ORME
HOEBE [(a,0) = A*L 352 ABEROBRMITSHS. ¥R A 2EROLBEOR
Nl B LT B, a=JAY, f=JALY) LT, NA) B&EH (B ol
hie)<a<h B (h Y a)>a>hB)) 0 &a,0)=A"2K%. TTTh R
(25) RCEBRES BB A OBEKRTDH B,

324 RYBEOSH

FIG TR TWFS BRO&RT 3 RERAMBUOEEHNR (28) 0 X S REHITI NS
Tihbhof, FREHITRZOLI BAMBERHET 54887 A~ a OXRH
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2 R e

LCRL" :1/4—>t------ _
(I Y - R .

o[-

Fig.17: @ik . h(a) 3 TWFS BERO B3 A—Sa &7V P ERLELTCONME &
2REST5HBTH 5.

a .
0 /T 16 V5 1{2

LLL LLL LLL LLL LLL LLL L
LLL LLL LLL LCR RRR RRR R
LLL LCR RRR RRR RRR RCL

LCR RRR RCL LCR RRR

RRR RRR RRR

Fig.18: BEHECHIET 5085 A—F o OfE. ¢ cREMNE 1 ANAERLT
W3, $REbbIES LLRII3 B (LLR) 2Bk LTW3,
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REFHEHECEICLE2RLE. GRAMS DTORYMBE >V TRNIET B3
A= ORMEHRLE. TICRITLFAPHEORELRDIIDLBLIEATE LS.
9, ROEENRBONS EHBIMAECER L)

EHA4A |Al=nn>3 RERORMITHE2T5. Ot EASEHOBNIIT
55.

Fgw?m,N?%—&aﬁ%b%wﬂhfaw&5ﬁﬁﬂﬂﬁﬁn5#%ﬁﬂ5m
TORMII2VWCOERLE. COEREAVELZOLI BAMHANOZHELTD
SHLELIBARBZENTES. 7, fle LCHR/PIIA=LLRRR:EX 5. L0
%A=LLRIR, A=LLRCRTH30OCEE3LY N5 A —% a KM BRONT
TWFS E& O &3 3 BRI

LLRRR < LLRCR < LLRLR

DWERZED BT EMbhs. (b Figl82 Ak 1 AYS0AERLE. T8DB
LLRRR3 5 B#%] (LLRRR)* Bk LTW53.) 2%V, A LARMR B> THNB O
TH5. NA) BEBEOF A< A3 tB3EBRLIBOT, TOT EE—MIE,
EED AN(A) BHH) KM LTA LARNR T |

A<A<A

OWIEN ST Eitbhs. N(A) SEM% 512 OB RIS,

T, AHEABFIRBELTORUCEARBIENTES. THHELAILBLD
k3. BB LR2%x 5. Figlskswe, BS5 LROLEMN K BESH LRLRRELE
$%. ¥iz, A=LRLR:¥%5tA=LRRR<% 5. Rk, £S5 LRRROEMK &
LRRRLRRR®%#%%%. A= LRRRLRRR: 3% A= LRRRLRLRT®%. CO X
5RLT, HNSA—F o HFEDT B RONT TWES BROLRT 5 AMHE S

LR, |
LRLR, LRCR, LRRR,
LRRRLRRR, LRRRLRCR, LRRRLRLR,
LRRRLRLRLRRRLRLR, -
EELLTCW T ERDbL B, 22T, ZORSHIOES (AHEBEORN) REBT S
E, 248,16, - BT B L MbhB. ThOLANRBEORMBES (20T L 2A
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HEREEVS) REsTWADTHS. CZTRESHI LRAoHRBL T, A IE
REETBRTERLR, —RRNA) RFR TS5 LI BEEORNA LS HRL
TRPESEREET S L, EEILEH4LIVES DO, S,

COEIR, N5 A—Fa RERT B won T TWFS BEO&ERY 5 F M ESEAL
THIRETFRDIro. oFR, Alin OFHFIOM, bR EN OEROB/NIO
BERDES. CORBERHTL ML Mobius OREAR[35] 2AVB ERDS
NN, LEOBRNMIOBRTRIESS LR LRLR2KXMNY 5 1z Mébius O REEAR
EHOUVERT B LENES. COHMEME DelrszLel, ZITRERDOLRE
R35. _'

M(n) 2B SHn(>3) OLEBOBRNFIOKRTSBLT5. £k, 20X BBNFIA
D35 N(A) BEBTH55008% M,(n) £ 35, BEHATEI LI ARESN O
EHEOBMITHNIASES n OLBOBNIITS 5. N(A) B3 (BHR) TohE
NA) 3E% (FK) 5. LithoT, M(n) =2M,(n) & -TWS. My(n) &4t
G DOBEITTCHLNTVEIDOTCROEBERB VI ¢

RS E3n,(n>3) ORBORNIOH M(n) BRORTELLNS !

M(n) = 2M,(n) = 2 3 w(d)2"/*. (30)

dlon

TR OHBI(LndEL) OB THBODIORDVWTOAMAB T E2EKL,
p(d) 13 Mobius B cd 23 (Mg DoER 12%281). - M2 =M02)=17T» 5.

B, M(n) 20 o»HHET 5L

ME) = (a2} =1,
ME) = H{p()2+u(3)} =2A4-1)/3=2,

ME) = ()2 =4

&5, M(n),(n=1,..,10) % table 1it/R U 7=.

INETOMPT, AW NT 2= a ORMLIRONTCTWEFS BRIZEROB/NI & ¥
BN 2AMALERT 5 Lt Rbhof. ERTHSAMREOBLHBMER OV T
BUIHARE. B, TWFS ERRBZOBE»DLBEVRETEILREVOTHS S
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n f2|3l4l5|6|7|8|9]10
M(n) |1|2|4]|6]|10|18 3256|102

Table 1: LEBOS/NMFl O M(n) .

w. o%0 TWES BRMEEE YR A 2ERT 3558 A RKBEOB/NIIC S -
TVWBZERbh oM, COLEZAPAOREFRAE AT « 27 5EHEE2 TWFS B
EREBRTIZLEERVOR., 20E5BI LR BEAERVW ZLHXROERR L
TREND.

SEHME BEAETRTONT A—5a€[0,1/2] extL <, TWFS BIIKE RN
MABERTS. coTAREEORMITES. ¥k, E20OX57Ha RABAT X —
YEREBULEEEBLAEIRCOYME 2 €[0,1] kL TWFS EROERT 5 #L
# {z,} BEKMC AL S.

EH 3228 THAR &Sk TWES Bl 2525 MMM #7ET 5 2 & & Tent 42
LOSIET BMME Yo SHBULEE {va} BOODE Y. SpERIEEFLV.
% 7z Tent B& (20) RAEHE g(z) =1 £ b oBERM0,1] L0 x 7 — FEBENE
BTHHDT, BEAEFRTONMERHLT OO MY, <gpo &5 [19,44]. L
feito T TWES BRIEE LA EFRTONT A — 5 o kkt UCKE B ASBANEES
5. ARILT, A5 A—pa2ERELELE, BEAZTRTOMMES S HTL LB
 HBVOABTEREHLEAT L DO TEEORESHEHATHE, O

325 TWFSE#f:7 v B

§=00&%, TWFS B (16) BB N5 A — a NEDBRONTLEBROB/NNE L
THBSYONBANNEEERT A LR, Thid, 0 pSHRBL LFMHE
0, £(0), F2(0) -+ 0-- - R Ut h 5T, T OREMBY & AMBE £(0), F2(0)--- 0, £(0)---
2 f2(0)---0, £(0), f2(0)--- B A—ORAYPMBEEZR LTV B LRERTh T LOH
RBROLSKbWVWAS., $bb, TWFS B (16) BAENT A -5 a KEDBED
nTH>¥5 LLRONY—VvORENAYPHERERT S (LRL L' RFBEWT).
—F, FY VEBRIMEBEDIR2WTHEW B N5 — v ORRE S AMEE 2 LK
?5c&ﬁ%énrm5(:n%@%ﬂmﬁﬁJ#étﬁamﬁbé).:@t&ﬁ%y
bE&mmﬁm%%%owazam;of,%vbﬁ&ioxfﬁm%ﬂmﬁﬁfﬁmﬁ
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1/2
Fig.19: TWFS BROSEE (6 #0 OBa) .

HgEE LSBT ERRLTVA, LI CRBINRECI LR FVIIERETR
LRLR---0or2—vo4 BHBEREELEVAR, (28) ¢S5 R TWFS ERK S
Wik, LRIR--- W35 —v2b 2 {HHER 2 g s 4 REHED 2 @HE
hacEThs.

3.3 TWFSBRBODBERE—Y AF 2RI TF 4 2 BGE—
3.3.1 FEHEE 2 A AZREET BN A—7OHEH

RS0 0BHEEELS. 3, TWFS B (16) oS R 2 HEH B & Y Fig.19k
Wk, TOLE=0DEHALERY, YAFARIZT 4 Z7REBEI LI BHEN
5A—%a QEEREETS. UL, Figloe Figl5L 2R3 EER+FNEF NI

ZORMMERS =0 OBAOHEME L EEREEEL 0T ERFEE NS, T TR,

NG A= (a,8) BT Bicoh<T TWFS B (16) 0& BT 3 RERAMBEORE
BEOEIREDLDIHP2FANRS. > 12 oA TWFS BEROFHEHLBLOHED
WRENR T X VARBEBOTCHESHMIBBBEELEY. Likho TUT TR < ;0
BEOAFNRE, §=0 OB/ LRI # 0 0fAKd TWFS BROERT 5 AHH
BO>BbERERDOBRE[0,1] 2B2AMNBERLITHZLRDLB. LIEXRST,

§40 DA O R[] REEHThZTWFS BRo4&RT I RESAMBEOKME:

BRBENTED.
BleL<Tl/T<a<l/50a%2%25. 6=0chhid, Figl8Ccan kS LKENR
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X
Fig.20: 2252 75 3- P HiE.

B3 OBEREETS. TROA0DLERESRBOTHS I b, AR TF/METR
BFig200 k5, RM[o,1] BEL PrE->TZ2ORMOPAEIR B ERbI 3.
COLEER PRENERER TV 2oRMomi PORBR (fo -AMEHE)
WEETS. §<1/PTHrNFCORAMRERIRER LS, O LRANNBEORE
HOEREML) LVHLHTHS5. TOXIBEXHT, N7 A—%(q,6) BEMTBK
>hTTWFS B (16) &R T 3 RESRAMBEOREL2RANS LROX SR LS.

1 1
1. -,-7-<t1<'é"o)c‘.:‘.l%.E

0<6< —5= 1% s b WESE N S A MY (LLR) REET 5.

1—6a 1
152 <6<——7‘°\t’9&:¥, (LRR)*
1 1
2. §<a< g@c‘i%s
a
0<é< 5 +1f:6¢:§, (LRR)*

choOHREEFig2liRLE. $i5bb, ORRTWES BRO&ERT 5 RES 3-
R#E (LLR) 15 E MBS 555 2— 5 (0,6) OWBERFRLT WS, CoT, fHE*
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4. TWFS B o6 & Noise-Induced Order
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U1) f is continuous,

U2) f(1/2) = 1.
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U3) f is strictly decreasing on [1/2,1] and strictly increasing on [0,1/2].
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RAY b= VHEBREEVWOORNB TR ERRLTVS, ZO&S%, hvib—ri
BEET7 579V ELTEBR2ED TV SN, MBHROKBBEANVREIIMERBVT
BES M EMBRTY S [34,50] . Nagumo-Sato & {& Caianiello D#iEe F Vo —
REBEREHEHL, COBROMERHLIARI LR T OAY -V ERBN
BT EREBIFMIRLE[3]. UL CHRLETREES W0 i Nagumo-Sato
bOEFNTCRAHALIZZIVULARNBVHRER S OERRBVTRBR AL T 4+ 7185
BEVHENBLEVSILTHS. COLIBAMNBIBZEVEIZTF 4 2BEBEY
O POEWERDFBZEFNE LTS BCRRAEFHEHEEAL 2 302 EEREFAHT
B ERMFEING.

CHECRRENBHROERCOR2TCRERBA2 o 14 AEROTAK R
BRI, AAZRHWRROBFHRUBRBOCEO LI BRYZRLLTCVEIOHI. KA
AF 4 I BBBEREBBIZADEEDEVI A A= LBRFEELTCVBGEELEDLS
REHRAERGETCH IO, I, EPoRanMiRCHRESAOEFVRBVTS A

55



AZABEERBENRBZ LR IG5 TWS [5,13,4]] . A AREYMOREBRRIVT
EDOXIBBYYLZRLLTCVEIOHD,. ThoDHEREDLD TRERVHETH 385D
LZHZOMRERIBOATVRY, AAZRLEABUFTLOBRBPHRRIBIZAFRD
BEZHEHOHARULESETIAEREIRZOHRE D>V EEI»VTHSE. —RFET S
OBE, $RDLBAFT + I BREHERERBS (PHLRF) 2EDELDLEVIER
RZOWERPVWCEELMREER2E X5 TH35 L2 /L THERAST L LTS,
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A EH1OEH

TTTR, 322MiTcARLAERE 10EHETS. TUTRW2»OHBEL2ART 5.
BRBDLOLVIRY 0, R EREFLROEL L RRL, A BRERZNLESOH%E
RIBOLT S, FLHEL W0DARESIH OIS CRFENBZHARIEFR LTV,

HE2 ABESnORENE Le(A*) = A 1<i<n—12@hdLds. 20L %
A=B* k=n/(ni) 2hF 3. c2T(ni) En ti DBRAANEEET.

By A=aa-ani¥s. BELVF(A)=AThr307T

A = ¢'(A)A],
al“'aiai+1"°a2i"'an ] a‘-+1...az‘-...ana1..-ai_
Licho T, t n OoP¥H¥RL
. def
ai i = Qi3 02 =+ = Qp—i41 a, = B

ERY, HOAPREERERVYL.., i Bn oRBRTRVWELE,
n=qi+r, 0<r<i
2@, totED=qa ot BRE

D = al...a‘i=af+1...aia1...af

= ¢'(D)[D],

ERBTENDLB. LkMNoT, CODRBLDALL, $lerki EIhELL
FLRABESH DL ccss. COFHEIHSHARFREITHKDLY, BRI
A=B*rh¥3s. 0t %|Bl=(ni) 532 tRESHOESRFEATHE LOF
Bid=2—2Y vy FOEREEEMTHZCLhoHLITHB. O

HWE3 AcSuoiA=L---RxHF5.

EH [Al=nt33. A=L-- 32t 3HW. BEXVELHE1Z2HLTHESH B
RELETS. Lo T,

¢"(AB) = B<AB,
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©'(AB) > AB, i=1,--,n—1
Eh5. bLA=- L2ihoTwBETBE
©"Y(AB) = LB < LAB < Ly(AB) = AB
ey, Z{10Cl) kRT3, o

HBE4ACSRESnOESH LTS, 2OL LK 10C]) 2RI REF BREE
THEROEBSATENRY, B

N(A) n&E%o e & A< AB< AL,

N(A) #EHO & A* > AB> AL".

HEH £E&Cl) CEEREMNTEEE, $RDEB=ABRoEB=A"L135%507T, &
OHERHEHLITH B, Lo TUTCREHC) orbh I

C1)  ¢"(AB)=B < AB

ZHEEL, N(A) BHE, BRIZAThOGAERSVWIHEORFR2EHT 3.
(i) N(A) BB O L s WHB3LVA=--LR¥I3A=---RRTH»3R, L5011
r= 04 )
AB < AL*.
bLABLS A*TH3r35&, ZOLE

B
B > A*>AB

v
P

ey, RECU) RRK$ 3. Liths<T
A*< AB< AL

(i) N(A) @Ko L s AB> AL*rins2ts (i) tABRLTDO, B, &4 CL)
5 )

B < AB,
AB < A%B,
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A’B < A°B,

EWBDT
AB < A",

LicRo<T
A*> AB> AL*.

PDEoREE0(H), () 5508k B<AERBZLBHELITHS.

HWES
B<A® = Vi>0, B<AB
IF
i) N(A') ot s, 3UB>AB oW
A'B > A*B,
A*B > A¥B,
¢, EEokict LT
B> A¥B

&Y, BSA* RRT 5.
i) N(A') &0 BL<A XY

A'B> A'A*=A">B

#wHHE 6

A€S |Al=n = ¢A)>4"i=12,..

HEH A€SEY, 33BN BREELCHRE 12HETS. COL %

P(A) < A", (1<i<n-1)
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EBBEINVIBFETHIEHRELCPERE. oL
' GH(AYA] < Alumip™(4) = A (38)
T5b. 20&x0(A) < [Ah—iTH NI,

¢'(AB) = ¢'(A)B
< [Aln-i0"*(A)B = AB

EBVERBECH RFETS. Lichs T,
o (A4) = [Alas o (39)

TRINERS K.
(i) N(¢'(A)) na#Ho & % (38),(39) &b

[A]: > " (4)

THBHDT
©"(A)B < [Ali'(A)B = AB

ERY, £ECH KT 3.
(ii) N(£'(4)) BEKO & % (38),(39) &V

¢ (A) > [Al:.

Th, #E4LY
THB5DT

&b, LT

[¢'(4B)). = ¢'(A)[B: = [Ala~i[Bl;
< [Al=iA); < [Aln-ip™H(4) = A
THBHDT
©'(AB) < AB
ERY, ZXAECH KT 5. | O
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HETAeS |Al=n 33, 2020 (A4)=A", 0<i<n)Bs¥i=n/27T
A=D*2r&¥5. c2cDRBATHY, N(D) REBRTH 5.

EH AcSTHBH0T, LSV BREELCLEI2HET S !

©"(AB) = B<AB,
©'(AB) > AB, i=1,---,n—1.

HWE2XYD, f(4)=A" (0<i<n) BB A=DYk>22hU5%. 0L %|D|l=m
LI3BEmk=nTds. HELLY

B<A*=D"
(i) N(D) E¥o Lt %, WE5LY B<DB ¢t5507T

¢™(A)B = D*'B
< DF'DB=DFB=AB, m<n

L0, £EC) RPET 5.
(i) N(D) B23Bo L %, bLE>3 RO XHE5LY BSKD*?B s s07T

*~Pm(A)B = DB
< D?’D*¥2?B=D*B=AB, 0<(k—-2)m<n
ERBY, XEC) FPBETS. LithoThk=2210,
P'(A*) =A%, (0<i<n)

ERBDORi=n/20EERBBELNRDHIS.
¥ A= D?, DRE/NG]

(DY >D*, i=1.,==1
TRWETBE, 53 s BHEELT
P(DY DY, (0<s<3)
L%, bL, ¢(D)=D"r¥5e
P =4, (0<s<73)
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LD, LOMBRRES. 2, (D) <D*ubiE
(A" < A%, (0<s< 12‘-)
L%0, HEORKT 3. LikoTDRENIITSS. O

HES RS ABREMH 12HeT T3, COLERSINANRBECEZTATVE L
+232:A=Dr&Y, D&

©'(D) > [Dlp—iy, i=1,.yn—1
BHEET. T CHENRILT 5B N(E(D) = N([Dlhi) RERTH 5.
HEH ESHNARESCEEATYIGS
AB=-.-CRL"*
&Eofméﬁcmk%ﬁ%ﬂABﬂﬁﬁ1%%&?6:&K&0
A=a; - anCR, B=1L"

ERBI LRI B, »&o'CL,RO)EE%ﬁUDl:i\]‘L'CA=D?::ZM)‘Z». D& EEHC2)
&Y

©'(AB) = ¢'(a+--a,—aCRLY)

= Q41" an_gCRL* > Q1 Ap2—iQp_1—5°"" Cln_gCRL*, 1= 1, voey T 1

RERUT 50T

§0i(al "'an—2) = Gig1°cQp—2 2 01" Gp—2—i.
BDLICTCEHESNHIUT HES
@' (a1 Gneg) = A1+ +* Gps—i

&, N(a1- - Gno2—i) BB C 1~ =L THBDERIZN(a1- Gn2-i) BEBTan-1-i
=RCHB. TOEBLLDFED

©*(D) > [Dln
REVIUSZ ERbh B, CITEEREUTARLE
N(¢'(D)) = N([D]a—:) : odd
THBLbbh 3B, .
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HE9 BEHA, |[Al=n B

G (A) > [Apei i=1,n—1
2Flel, CTTEHEESRRUTIHAR

N(¢'(A)) = N([A].~i) : odd
EBoTWVBELETB, COLEARILBOE/NITH 5.
EH #BEORELY

gon_i(A) A]i’
o (A) > [Als, i=1,.,n—1

v

RBELT 5. COZOHORCHERRLT S HAR
N(p'(A)) = N([A].—:) : odd

THBOT
P (A)A) 2 [Ala-ip™ ' (4) = A

EiB. Likho<
P (A ) > 4%, i=1,.,n—1

REVILD. CORCESHRUT 3 HARBE2LY
A=DF, |Dj=m, k>2
EHh¥B. bLE>3I B

o+ (4) = D? = Al

e, Nph2m(4) BEBCHERCRBHEORERKT 5. LitKhoT A= Dk
LBBORE=20BaKCES. c0Ls ND) REBREZZLOHEEOREH 5> W

OhTH5. VAR A BRLEEOB/NITDH 5.

10 LSS ABREG 12HT LT3, COLERBINARLSCEGATVS

E32LA=Dr#EY, DRLBEOB/MITHS.

EH RESLEEILVELH TS 5.
(EE1OFEH) HE6,7: 1022 phidEH1INELNS.
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B E®E2o0fEH

HE1L A |Al=n 2 EBO0R/PNIETSE. ZOL %
P(A) = [Alas, (0<i<n)
125, N'(4) = N([Al—) BEBTH 3.
BHHE T3, ARBNIOBARERE2TS. 20" (A)>A" T5507T
"~ (A)Alnmi > 4 (40)
T o' (A%) > A" &Y

O (A)A > AlAluei = [Aln-ip" " (A)[Aln-i
= ¢'(A)p" ™ (4)[A]n-s

che&(40) &y, N(go‘(A)) BABCTHEZ L hbh 3B,
A=D2h3sLE, i£n/20 &R ARBNIOHAEL - ARREHTE
5.i=nf2 0BAERCOBHEORE, oHOHTH B, ]
(EHE 203EH) A
() N(A) BEBRDOL &, a<z<f BoEHEILY

A* < 1(0,2) < AL
THH50T, HIILSHI BHEEL
10,z) = AB

EHhFB. LithoT
B < A*

¢"(AB) = B< A*< AB
EuY, BEFABRLHCL) 2HET 3.
R, REFIABREKMEC?) Wil 27T, KELD ¢(4)> A" TH 50T

(41)

©'(A) > [A)aei, i=1,.,n—1
THB. T, EFEREVIU2EI R 1 BEELREVEER
¢ (A)B > [Aln—i¢" " (A)B = AB
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Y, £HEC) ORAIRSESHTH 3. LkioT, 554 (0<i<n) RHLT
¢'(4) = [Aln—
EuBHALERD. COLEHEIILY N(P(A) BARTSS. koT, (41) &Y
©'(AB) = p'(A)B > p'(A)A" = ¢'(4") (42)
Ei, N(A) #FHoL & ARBNMNITHEDT
APy
LY

o (A4l > A4,
©'(A%) = (£'(A)A])" > AB.

ch&(42) L&Y, ¢ (AB)>AB &5,
(i) N(A) REHBOL &, a>z> B BoEME 1LY, (1) LR

A* > 1(0,z) > AL*,
THB0T, HBLBT BREELT

| 1(0,z) = AB
E%B. Lo TB<A*REBENB. 3L

©"(AB)=B > AB
E¥5e,

AB A’B,
A’B > A®B,

v

A*B

v

EBY, ThAEEDOLIRDVWTCHEVIODDOTCAB<A* RKT 3. LithoT, BSH
ABI&4Cl) 2HEY 3. RERSHABREHC) 2HMET 3 L 2md. (1) &2
Rk (42) ARBohs. FBELD ABLEBEORNITHSBDT

¢'(A*) > A* > AB.
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Th&(42) X' (AB) > AB s N, REMNABR{MEC) 2T Litbh 3.
|
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C E®E40EH
HE 12 AJAl=n BREBOB/NITHELTE. DL &
O(A) > [Alpmi i=1,.yn—1 (43)
it
| ¢"(A) = R> L =[A];
%Y, i=n—-105HA3HALH,THBDT,

3, (1<i<n-2) ¢'(4) < [A]n (44)

LEELCHFELM, 279, ALALEERBEY»> 2 BEORERRBBELEYITHBO
T, A=a1a3--a,¢ LT

[Aln-3 = [Aln-s = 6103+ * Gncg (45)
THBIERERTH. COLEE, L
[ (A)lneica < [Alpoica
ThHHETHE (45 K&V

[‘Pi (A)]n—i—-2 < [A]n—i—-z
THBDT
P4 < A
LY, HEOREBRRTS. LikRo<T

[0 (A)]nmicz = [Alnmicz = [ (A)]nmizz = [Aln-iza

T55. DTTRI>2OBAREHEFTIN, i=10L XBUTOFHILELAL
HobhTh5.
(i) A=a;--ap2RR, A=a;--+a, ,LROBE
(@) V([0 (A)lnmiz2) = N([Aln-ic2) BEABR OB A
ZoxE(44) XV

()0‘(-4) = [(pi(A)]n—i—2LR < [A]n—i-2an—i—1 Cp—i
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TH350T

LR > api-10n—;

ERWD, LiKo<

Opeim180p—i = LL
LB, LTBR, COZEEY
¢'(A) = [¢*(A))amimaRR < [Aln—i-2LL = [A].—;

EuY, HEORERCRT 5.
(b) N([¢'(A)]nmi-z) = N([Aln-iz) REHOBHE
(a) ERABOEZERLY

LR < Qp—i-10p—;

RV, LikHhso<T
Op—i-10n—; = RL or RR

ABENBH, Gnoiin-i = RL OBAR

©*(A) = [¢*(A)]n-i—2RR < [Aln—iaRL = [A]n-
ER S TCHBORERRKT . Gnei-10,-i = RRO Z & &

©'(A) = [¢'(A)ln—ic2RR = [Aln—i-2RR = [A]o—i

5N, TOLENW(A)=N(A—) REKEEY, FEIIRT 5.

(i) A=a;---anolR, A=a,---a,_,RROBA
(@) N([¢'(A)]nmi-2) = N([Aln-i-2) BB OBWA
Zox%, () ABEEERIY

RR > ap_j—1Gp—;.
& T ani16n—;=LL, LRC® % apnoi-10n_;=LL %53

¢'(A) = [¢'(A)ln-ia LR < [Ala-isLL = [A]n-i
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ERVBEORERKT 3. £ apei-10n—; = LR 513

¢ (A) = [¢'(A)]n—i—2L R = [Aln-i-2LR = [A]n-;
LB, TITNp(A) ERTH»ZOTCHRELIIRRT 3.
(b) N([¢ (A)]n-i-2) = N([Aln-i-2) BEBROBHE

R LT

RR < ap_ij—10p—;.

Utedto T anoic1no; = RL E75 5. TOL &
¢'(4) = [¢(A)ln—i-2L R < [Ala-iaRL = [Aln—i
EBRYVHEORERIKT 5.
HE13 A |Al=n BREROB/NIITHB LTS, oL
¢(A) =[Ala—i, T=1,.yn—1
BeEN(A) BRalTS 5.
Y WELomHE<T ()(b) @iﬁé, Tubb
©(A) = [p(A)ln-i-2LR, N([p(A)li2) : even
oBaH, (i) oBa :
¢(4) = [p(A)]a—i2RR, N([p(A)]p-i=2) : 0dd

DELLHOBEULIBEORKERRY Uit we Libhs. E550HES N(p(d))
BEKRTD 5. ]

BE14 A |Al=nBEZOB/NITHBLTE. ZOL %

¢'(A*) >[4, i=1,.,n—L1
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HEH dL
(A7) = (F(A)A)" < (Aloiw™(A))" = 4"
o, ME12LY
Wi(f‘i) = [fi]n-.'
THRFNREESEY. COLEHE 1310 NP (A) ®ABTH 50T

(L > ™ (d)

LB, EZANIHBHEE 12IKRT S. ' a
(EE40EE) O(A*)=A"1noi, HE2LY

~

A=D* k>2 |Dl=m, mk=n
EhFB. T LE>3 2T Be
PIm() = D? = (A

B, o THEI3XY ND?) BARERIRZABHEVIBRY., doTk=2 0l
&, $ubBA=D’0BARES. COTLLEE 4L, AREBORN LS.
O
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D HAEiflooRkDH

SE% 12 Mobius ¥k u(n) BIROXNTEHRIN B ¢
1, ifn=1,
p(n) =4 0, . if n is divisible by a prime square, (46)
(=1)7, if nis the product of r distinct primes.

TOLEFROMEMRLT 5 (EHBXMBS] 2RL):

#HE 15 _
ZM@={LH”=L (47)

din 0, ifn>1.

Lo TR OFRTOYKI(Ln dEE) ROVWTMAS Z EREET 5.

COBEEEAV S LROERERBLND :

¥ 16 (Mdbius OREAROER) f(n), 9(n) BIRCOEEBRDVWTEREI L
HHT, £EOnOO>WT

fn)= > 9(d) (48)

dllon
MV DETE. CZTHEB N ORBRIDO>Bn/d RBARRBLEBIDOIRTRO2WVT
MxBcL2B%TE. COLERORBEARXNNKILT 3 :

gn) = 3 M(df(3) (49)

dlon

CZTHRN DOPBIDS bHHTHHDBORODVTMAB I E2EKT 3.

it B

n=2%ps-..p  (2,p1,..,pr are distinct primes)
D%,
n' = pit .. py

EF5.d|n(dRn o THB) noldRN(48) &V

f(zlj)= > g(d) = Y, g(2°dy)

di llo 3 4y o
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THBHDT

Y@ X wd) T g(20d)

dln’ djn' d | %L ’
3, zeen =ddn ¢ BFE, dREETs LR/ oRBEeEEH. L
BT, WEISLYD, di=n'2B0wTL, 2 u(d=0Td355
Yoou(d) X g(evd) = > g(2%dy) D wu(d) = g(2°n') = g(n).

1 ' ' '
din a |z d|n dlg_l_

YAREHBTET L. 0
COHBIVROBERBLNS.

BELT M(n) 2B n OB/ A TNA) REKTH2bO00HLELTS. oLk

M(r) = 3 p(denle

dlon

&85,

HH 3RS LROFAI|A=nTNA):0dd 52502 "HEbBZ LREHET 3.
ZoT

A=B* |Bl=d, k=2:o0dd

n
d
%

ERBEBDRIM(A) BHBDT, deoWwTHE LB &

> dM,(d) =21

dlfon

&% 5. Llkho T, Mobius O REARDOERE (49) T, f(n) =27, g(n) = dM,(d) &
Fhiz, kns3XnB\BoI3B. O
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E 3ROBMANERE

TZTR, S2HiCHROoONHELBBRNEAE»SCREL, W ohHELk>2{E:
RY. COHEZBLTER fBFV VEHL(20) 28Tz l, 7V I BERETCOHH
BEREI LB FY FVEBRR - TAERSRIBEOERI0,z) oERAHME =z et

LCEDEIREATZHLREET S, STROEEMERVIUD

EH 8 IS L, RO A BRROFHELRF T LT 5!

A=aiaz:--a,, a,=R, N(A): oddinteger.

¥RV irER(20) cRSHAARHET 20MER &35 ¢
I(0, z) = A™.

ot %,
2

=
EhFs. Fiwr BRG) LS FBHELE

1(0, z) = A*
EnY, TTTARRGB) DESKeKB.

EHESHARG) &S kriFBLT 5L

N, e e, e

= AAy--- A, |Ail=n;(ni>1), k: oddinteger

I, W(1<1<271~1): odd integer.

(50)

(51)

(52)

(53)

(54)

BRI EHNTES. THROBESNARERTN RE—DREYAL HAO 7 uy 2 A
e AR DT BDOTHB. T =1 K503 A=ROBATHS. iz N(A)
REBCHHC LD SRR AC LB ELNTHS. O & 32280 (29) X

&9
2

z = J(A*) = (2"""1 - QrTmLTRI L QRTTMIT T R R 1)

2r+1

2" +1
n=ny+-:--+n
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ERBIENDIB. Lo TEHORERS (52) REHI Kz, DFRBEPEHAT 5.
FFEHROTHIO(-2) EBHE2ODFDOEIIREET S ¢

', l — 2.,;2+.--+n1, _ 2n3+...+nk . + 2ng_1+nk _ 2nk + 1 (56)

22T, ZO(-2) ERHEA—BHRRESIILBID2ERBHEA2ZIANIER DI .
LichoTz B(52) ROLSehiFs e %

Ng=nN—ng—-"—Ng
&P
1(0,z) = A®
&Y, ARG OEIRBBI RIS, -

COEBIZED (50) KOS RBINZDRSFEHRIA SIS 1) 1l
RIS B C & B2 B,

Ble LSS A=LLRRLR%®# % %, 27 v FE&(20) cRAHHN A wting
BOMERT F5 P
1(0,2) = A%= (LLRRLR)". I -1

ZOkE
z = J(A") = J(LLRRLR)") = 262+ 1(23 -2241) = 261 75 (58)
&5, Ak LT
J(@¥A%) = J((RLRLLR)") = 26‘1 25 (59)
J(AAY) = J«LRLLRRy)=§5%Tw (60)
LB, zoT
J('(4%) = (I (4") (61)
LibTtREVEE
P(%iﬁ)= %135 (62)
f (26?1 125) = 5E-f:-l-w (63)
fz(zGills) - 26115 (64



ﬁ&@ﬂo;&%bb%.?ﬁb%3ﬁ

2 2 2
5 25
2641726417 28641

RA—ORAMBELOKTHS. cOLE(B2) ROXSRBERLLLETOFRIREE
T5. I RhbbZZOBTIEE52515 KBHBHITB. 3 DO 5,2515 ZFE—0F M
BLERHPPEVIBKTHIZIBOMERRLTCWS, ZOZER2BIDUVERRSBIDE
(62) K& 7 v FER(20) OX 2> CREMNRET !

2 2
3 _ _ 2
,f (26+15) - 2(1 226+15)

15

B 226+1—235
- 226+1 )
= 64+1—-2%)= 25. 65
26+1(2 +1 ) 26 +1 (65)
CORBOENLYD, BERN
2 4+1=2%5+25 (66)
REILTCWBZ EHRbI5. R LT(63), (64) Xhd
24+1 = 2125415,
2+1 = 2215+5 | (67)

RBohs. DEOLK313 20FH5,2515 RBEFER(66), (67) kkocHlERLTY
B ERbhB, TTTR52515 2Pk > CHRARTFTo N, TTBREZLEZ—
BRI S, STROEERTS.

e 13 (E#RT,) HHOoLAQM),(n22) 2ROXIREHRT 5 :
| Q(n) ={1,3,---,2"7 = 1}
CDrEs,teQ(n) LT, »58HkLk(>1) LU CHEEAR
" +1=2s+1 | (68)

REOVIUDEEER T, ZHVT

LR, BERTHQ(n) »5 Q(n) ® LADEHREREB>TVWEI LRBRRT. &
DEi68) ROk (ERT,HET3) s 0K ELEY

Ind(n,s) =k
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tdbobd.

(B8) KR o TERT. MO XEEBL L, TuLBEREDs€Q(n) kL TEEQ(n)
M—BOHRREBLRROESIRLCThy B, F(68) NEFHidteQ(n) ndisl
EBb—DOFEEBLRHELGLTH S5, COL &t LREKB B €Q(n) KL T(68) RER
ViLofe &35

' M +1=2Fs+¢.
R
| ' —t=(2"—2")s

BEVELoTVE, ¥F, k>0 E2EXI3. COL %

tl

t+ @ —t)=t+(2F-2¥)s
t+ (28 —2F s
k

t+-2-2—s
t+2ks ¢

ot t§
5 T3

17 ¢
= 2"‘1+—2—+§>2"-1-—1._

v

e, t'¢Q(n) %5, Fk<korsild

¢ t+ (' —t) =t — (2 —2F)s
- (2k+1 _ zk)s

t — 2ks

2t — (¢ + 2%s)

2% —2"—1

< 2"=-2-2"-1<0

IA

&Y, ' ¢Q(n) ¢hHB. ¥Rt € Qn) B—oEDL L& (68) 2HMATIIN
SEQ) MER—DOBXBILUHLITHE. LR TER IBCEDLEHR T
Q(n) LOAMBERER 2TV S,

COEBMT, 25 B0VTHAEQ(N) 2ENT B ELNTES.
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14 £4Q(n) oA {R} 2 %X 5 :
Q(n)=RU---UR,, RNR;=0(#}j).
CCTgteQM)wﬁbt&é%ﬁjﬁﬂnﬁﬁﬁbf
Ti(s) =t

RO TVBEEERZOLERMYs LI RBALERRETSETS. C2cTIRE
BT, O EOHBVELEELT S,

EORDOEDEIBEELZITS

EE 15 F%8 VoFEA {R} s, ThZ¥hoFHROERInd(n,R;) 2RO&S K
EET S : |
Ind(n, R;) = > Ind(n,s)

SER;

CZT, AIRBEROINRTODERsSROVWTEB B DET 5.

B 16 (B/h) B4 Q(n) 0B/ITOEAU(n) 21, £&Q(n) oFEAM{R} wHvw
THEERN RELVEIBEROBNOERDESE VS ¢

U(n) = {s|s = min(R;), Ind(n,R;)=n}. (70)

cZemn(R) BEROEFOHT (HBHOEKT) R/PNOEFE2RY. X1 HEOE
HERITHOBIBERTOERELHLDT.

CCTCEBINEBNTOESU(n) L322TERLELBEOR/NIOESSEOH
BRROEBER > THLMRNKS !

EH 9

-hh:ﬂNLAeSJMﬁnJWMMwﬂ={ speumﬁ (71)

2
241
ERLEHORNTCERD LHMBHNR RO TCIhoDEKRENADRHIZEX
5. n=60DH&EEXB. 2OLE
Q(6) = {1,3, .31}
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T5Y, BE MHoFEMNKR

R, = {1};

R, ={3,17,31},

R; = {5, 25,15},

R, = {T7,9,29},

Ry = {11,21, 23,19, 27},
Re = {13}

ERB, ITTCENThOEORTOIE/RE

55425 %5 15
REELBBZILRRELTCVWS, FhZhoOHEOBHRE
Ind(6,Ry) =---=1Ind(6,Rs) =6, Ind(6,Rg) =2
EBB50¢C, B/ PIROEARER, ... RsZNZThOB/NOEEI LRI ES
U(6) ={1,3,5,7,11}

L5, (58),(59),(60) Xchi&kdic, 3 Mo 52515 keheh 3 @AM
(LLRRLR)*, (RLRLLR)*, (LRLLRR)*is#isLCcWvi. 2hd 3 EoRMMNIER
HNE%BEYCA—OAMI (LLRRLR) 2R LTWBZ Lk EEThE, $RDBHE

Ry = {5,25,15}

@EﬂﬂﬂlRﬂmrkﬁmLfm5aamn5.;a@,ﬁ%wLLMMRw%¢wf
0, BR:0B/NEHS RE/N| LLRRLREHIELTW 5.
COZLEVEHIOEKIHAO A TH S S, TITERELEIRERLORBWI LR
BNTORAUB) 2HEIT 5L 2E R ={13} 2RVCVBE L THS. TOHEAIR
KOBYVTH 5. I ROBEROER 13 RRAMF (LRLRLR) w3t L T 5 A F 5
(LRLRLR)* 3RS (LR)* L {—<dV, 2OFAMIZ6 TREBEI2THB. LithoT
waU.prohzhovicocds. CORM2BEROBRICE-TVSE., TBHLHHE
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BUMn) BT 3L S ERNN THEE3BERAVEOR “‘ER"AMn T55 B
DOERBUHIEDHTD 5.

i, LBOR/NIOEESKBVCIR2-AHMI (LR)* & 4-AHH (LRLR)" & % X7l
LTV, S NA) RERCHBLIBEBNA 2ZATVE0TIORABT T
CREEREL RV, BAUG) OERLBNFIORNGHEELZ LD TB EUTOLS
. |

min(R;) =

1 « LLLLLR,
min(R;) = 3 « LLLRRR,
min(R;) = 5 < LLRRLR,
min(R) = 7 « LLRLRR,

min(Rs) = 11 < LRRRRR.
SEHE MUTHAN{R} BB LPEHIBERR LeBARLR, ZZ CHEHOH
BOZBNT B LLT S, ¥, EHBLZORHTHERRAEZ LR EY (50) 2Hd
E3BEEHALESQMN) OEERI I KWBT A LRERTSE. C0t %, (54)
R&D AR

A= AjAs--- Ay, k: odd integer . (72)

Ehg, B (A1dz - Ap)*, (A24s - A A ) e IB T 28 2hThs,t €Q(n) &
35

T
§—1

BB RIS, THLLESHAR ()ROSR EEOTuy 7TRLUKLLE &,
BEQMn) LOERTBRSUTII vy 72—2F 5T LRABT B L MDH 3.
UieBo THEAQM) BRELE LOLSENENZT LRDMLS. COLERPITOE
AU(n) RB/NIRNIBT 5OTCER ISEHSN B,
IRLOTEEVEMRRMTIROMESHLHTHS .

WE 18 HA{R} BV CEAZThOEROEZOHER|R| 3EKRTH 3.

FREHILVDLB LS, £AU(n) OBROEM|U(n)| BES n 0B/ A,
(N(A): odd) OB EELVWOTHE1TXY, RKOHWERBON 3.

#E 19
V()] = M) = = 3 u(d)2rs=

dloﬂ
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EEOEZAVWAIEROEEMNIEHEINS.

EH 10

1
+2(2n+1)(2 1)6Z T2

n=3 €U(n)

M A % N(A) :odd 2 é%z’f nOBMNFEL, FVYIFBRREBWTHAMN A" RKHIET
2R EE2r 95

I(0, z) =
COELEEMILXY

T4

EhB. ki, BHFIA RSS2 0MER 235 &

9
m_1

ERBTLVEBLOBD. TOLE
a=h"(z), y=h"(2).

EBR. 22ThRI()R25) RNCEESh BRI OFEBTHS. Lo T, a<
a<y0r & TWFS BROLRS 3 RELBAMBPER A A OLLE2THBT XD
»5. $ubb, TWFS BROERT 2 AMBER A S OLBohREB L5517
A—5c DRMOES (HE) Wy—atid. A2 NA) BIRTHB LS BRI
35, EEATHRAL &5 TWFS BERERT 3 AR A PA OO OTT
RTREENhS., o CTWFS EERn-AYHE (n>3) 2HEET BN A - a DK
BEALBEERILY

#(An) = ae%:(n){h—l (2n2— 13) —h (2"1 13)} (73)

s, zatuA,) BEEADOVR—THIETHB. i TWFS EERERT S 2-
A (LR ZIcd Y,

10,3) = (LR,
1

) = g
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50 c, TWES BEER2-BHHMBEL2ERT L5873 A2 ODHEEOHE (B
)R

p(Az) = ";‘

L5, BBOLVBLAEIRTOAI A—2a(0<a< ;) RHLCTWFS BEgo
ERTRBBAMBECEIOT, TOZLR |

1 1
=z 74
5<% (74)

E#M)——

n=2

MERILT BT LRBEHELTVS., LiedoT(73),(74) REVUTORMREN T !

1
-'+'§: > {7 s 75) = W (o=s)} = = (75)
n=3 s€lU(n) 2 - 2 +1 2
Fig. 26k bR L & 5 ic BI%
2a
h =
(a) 1+ 2a

i, TWFS BBOBENF A—2a DEAA L7V VBB LOYBME LSS 2 E
H?&%@TU&K&D

2

+Z E { n S n }
n"3aéU(n) 2 - 2 +1
4
= + S
}:2%) T DE T
_ 1
T2

b, O
DEDXS>BHROEAQM) LRI ER T, LZOERR I TEREIL S
$£45U(n) KRBT 5ER 102 TWFS BROAEME (7 v ERCORMERME) i
BSYC “HENIEHLE. LAL, COMBEOBMANFER I PEHENRIEHR
#BohTwizw,
BB & LT U(n), (n=2,...,10) % table 215 L 1.
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Fig.26: B8 h . h(a) Kk o CTWFS ER CRELAHNRERELET /BN A— %
a DEIF A ¢ 7V VEBETOPHEOHENNBITFONS.

U(n)

{1}

{1}

{13}

{135}

{1,3,57,11}

{1,3,5,7,9,11,13,19,21 }

{ 1,3,5,7,9,11,13,15,19,21,23,25,27,37,43,45 }

{1,--+,29,35,. - - 45,51,53,55,75,77,83,85 }

{1,---,31,35,-,59,69, - -, 77,83, - -,93,101,- - -,109,147,149,155,171,173,179 }

© 00 =~ O Ot & W |3

ot
o

Table 2: B/pTOEEU(n).
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