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FREHEMAEXNEEROMy TR
- IZHICHORR -

ABERHWET &% FH ( Hidetoshi Konno)

1, 8

BFFOIIBEABRIECATATR, BHEFOHX - - LHBESZLBEAkHES
NEHECHEAEAE>TVBIE»Y TR, BREDPFLELE ZFHERETE BHTEDH
BURVATLAEREE-S>TWDS, BE FOHNORKGHRERKEEFE BWR) TR
FORCHEFHRHEE MEAMEFFE (PWR) TREABEBABLOh, RFF
ODREFPERL TS, Zo0BBAIhIIHFELSFORBMLEHOBERELAV T
BEFFONTLREOHT - ZHE2T>o>T0Vd ZOEKT. ELTOBITEE XM
BERBOTWEIbTH 5,

B BFFTCLRHAAORE (REZHR) 0F xRN TOEGH2TBRT S
ZREA—~ET AL X ANRBEL 5 BAREENHFEEIR-E[1], BHPHER
BNOERCHESIFHAREDEZR(2], FIHROFEELRCERTI EELZOLDF
HAORBBICHEL T BFFATCEHAI WD HFORS EESOMHBKRT
(correlation dimension). V 77 J 735, 3 ¥iA%AHKT (embedding dimension)
EYRHOEBITORESEREELE L TCOFEI OB AREh TV 3BI[4,5],

TEVATLAORROBEZW TRESEOAFEH AR FALRHAIL, BFEOD
BEBOE—IVBRBETHIIEIDEERTAIFEREELLTEHERHIATE Y L
L, EXTCHMEELBELRR ODVATATRERORLRDARHOLY — 7 £1AHH L
BAL, RU—Z2RI MLOEROZTRIBRORHERGIEL WIFERL L, &
fro. XA THOOLRTWRY 77 ) 7HBPHBERTEOBRITOISHO EiE
BRRAD, FUHOHEITRWEHHFTROEEDOLYD, BITEROEHENL BE
BRRCEELRDIELRERMEhTVS, BRIA»SFEREHELHEB T 5
MNHZEECBI 38 EO O 23K OBESRARAATILERD 5, Z D
JOHBALI A AEABEEETRACAEANENEE - BYmEELETE T, VAT LR
EXENENYHEANBRLEAHKRDIEEZION D,

WAANTZ7 VS IR EOHEORSER V7T ) TARI MAD—BILT75 I X
NIRRT (=1OFEHRKT. =20 HBEARTZ2EHNLBAEL TEE) (6]

Do = {1/(g-1)} lim { log x / logr} (la)
: r—>0
X = = P, ¢ (lb)

1
EPYRHOTEHMTIIATRETD 5. ZOHRTHENHAR R MHEZEE2M Dt
MNCHE L, TOPhREHESPERTSHER P, PHOCTHEDOANVYF VT
(bunching) OHEF 2 q 2R 20 EMENLTEROEILEBLTE S 25,
SERBEE D, = 7(@)/(a-1) TEREIRDZIBREETIhELY Yy Y FALER

dz (q)/dq (2a)
7(q) - q dz (q)/dg (2b)

Talb f PRESEhD, TOATF—Y U IEHlalt BE f(a) OBFRE MFRA

1

a (q)

fla)



180

ARY b (the spectrum of singularities) tEh T3, ZOEEILDHE
LAY —  RF—ARABEDIFAHZ VS I R [TREAFK OB BITRDIEE
DI 2D 1

rR oK NDENAER THHOMY BMAMFEDTHTE] OEBHREATCERT
&3, Fh, [FERETHESFRI] &@E@Eﬁ\ﬁ/’uk}:b&)lf%hfh%o EEMy
BBt A3cHOERBCDWTIRITE [(9-11] w#EH &L T CTCWHHEMRETFR
ﬁ%?&%l#&x?Aw—MtLT@E%F@%%?E%@%%%EBTfﬁﬁ
OB 2 MBEOEFAHER] tofER? HFEEARI V] R0
BEFSEELEZOTHET S FHTWR HFCHEROOS 3B EOHEEYX ]
EOBRIF— 2 ¥ 2RTOMHEEMCEDAA[12], 2oBKRZEMAN» HHE
ThE3ERFY VY ALS (D)ROFEREEERHEET D L. ((D)—MibqkE—
AVIBRUOBIEBO2KRE—AV N BELBFEOD D EEOFEFMHER] BEF
FOBRAOLLEETAFIVALBESTIEIHR REHEELHAETED
B O(IDEEREFTALDOAS A —2#E GERME) FRELAATA BRI HE
FOTNESHEOBFREECDOVWTRERD,

2, HRPLEHEEFESX '

E%bﬂd)ﬁbﬁ"iﬁi‘“‘tmqﬂﬁ%@#%ﬁﬁ&’h B EFRIALFLOGHMEL
TOFEHEOESHERX» DR B, FORNOREE  FIEE ?%%ﬂﬂﬁﬂ%ﬁ@"“l%‘lﬂ’]«_
R —hEBARSOIKRTHEEBERT S, * 2 WEAKEETFF (BNR) TR WA
EROHTHHNARTHE IO Sy bRV TR EDVEAEHh, KWEERL NS
SHOHAEL L TCFLOBYHUBTENRRNEED D, Zhb KK
BT FOBIBRENEEEC RN EAEORELESH Y EL CTHPHETFEED
BELBHE 24— KAy 2935 FENMRBESHAMOTENREL Fh KBO
HECIVRBRIBERAMA L -ESCRET S, 2P F (NSRR) Tk HlEEC
BEEHEY@r e 2HEABEOBRBE—20MESOACERBHERRLS &1,
BRI E-o R L#HEEE R S[3],

mtE T AsERE () TR e T 2 BEEE S (Pronpt Spread Appro-
ximation (PSA)) . (1) EESOHELELEMEBEL. (111) #EEROKBE
£ (iv) %?ﬂqﬂﬁ%%ﬁA%%lT%$le %ﬁ#"%ﬁ%@?})%%ﬂlblh%
TORR KOohHETFEE NG CHTIEREBNZETLERS.

dN(t)/dt = (I/A)(po to (t)- 7+ N(t-72) -7 N(t-7 ) )N&) (3)

TIZT plREARKEYET, ¥k BECHEETIBEEZ7 14— FAv 7 OKH
Bhrt. REOKERECIIFLPBEARECHBERDO 7 4 — NNy 7 OBFEE
hrt . #EAL. FhoOHMCEETATLENPERL . FEEEEG P EFH
BROBES 2HBRERHHARZOHOER IS FHEON 1 KEELHEL L
BHwrEE+ s T BIR KRG IKBFEEBHONSRRER T ST 72—V OBERE
BELEFPFL CHUHFIREHERCEETINOARATA M) v IJ#F o ) REA
LCZDOHBEPmMY) AN EHEKREETALSHEETLANOHBEALOEORE -
(DPSA W kb, FHANVEBMOKE —HRCRETIRREFREL TOIFCEE
O FHAEH (VIv b VA ILIEREE) OBAAEEORZEVKEBL, HHEE
NBRPEVELTHEELRE2 T4 5—BHAL TEMLTAE XKOBRTHER7 7V
« Fa - ‘I?-Jb (Van der Pol) AEEA%*E 3,

my+[—a+By+By]y+y=n(t) (4a)
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ZZC cRFBRATF—VEhEFHECETIMaEDLSDL. 0, a, B, n (t)
RO RODEFEYWHEAS A -2 kOB LRBEFERS 5[3]:

(1‘PT)+BPT'1/aTc\ (4b)

a:

B =1/ aze, r=171</7c, (4c)
m=(/2) [ T+ rz2+ (1-T=x) 1, (4d)
€ =Tty a=pd/ A, Tr=7:/(rtre). (4e)
n(t) = o)/ oo  (41)

CORBKCHBHEITIEFAEPEASA— 20t e FoiiEteiR 28HNEL
PEBLYTV, Fh HEHE (XS5AVMNY v ) $ELETIERTEEERBYF
ERXNEHERC LI THMEMFT LA T IFEREHEIMIABRCERZ AT
RECFEEEhEY, #TFE) O)ABEHTEIBEOERELZET AWMy AER
BWEBREOEHHEY*ETAVATLALEREEh S, BEEBEhoKREECHNT 5HE
EEOEILDODBEFR7 IFATEIAREETE—FORCHETIBIETHM[3I2 SR
hitv, YIw b - YA I VIREBOBAREAE TR DRRKRRCRTIEREEERM
HHEROERERER

dA/dt = iwo A+ g A -h|Alz2A+ F(t) - (5a)

<CF(t) >=0 (5b)
CTHE Y LCIR2EILHFEhS, COoFBEAPEE REB AL CES
LTwdEel, V=Y —YPBTCREEEHMERERIELHEEZFRAL TS, ZZ
TRET—XBITOBEIALD-D g, h BERTHDH LRET D, T EEFHR

BB LHEL: .
F(t) = F.(t) + i F, () (5¢)
CRO) Fi(87) > =D 64, 6(tt) (i,j=xandy) (5d)

HOAMROEEHPREL T ERTFT—AZPHAVEVATLARE (FHBAT A
— 2 DOHEE) ¥EFTT S

COBCHEZTROBELZPE LIBELTLE> TR BLIMC, FEvrazihk
HERBEEPBROLERIEHES2 L 23R+ THDIEELZO NS L, [H
EHELEROBVECRZIOTRAVHI»EREER LS, BRVBELOHML IR
ZBACRIEBREETFALE L TCEROEEMEE 2 BXRTOMMBEEE A CEEME
DEFTAEENTEREIARFEFLY, LHrL, EANCREMNCEED FER
DLFELLOERHEEBROEY, ZO0BCHL TR TETEERT 3,

b9 —H BRTEIPRTAhELRSBVER 1FOEBERINFT—2LE2E5ELLH
TWirviFs MHEEBRAO7 FS IV AOFEREER y Y AR L VRBSh LB
BE#E (delay-coordinate) Z AVWAEDIAADFERFE > TETT I L. BZHK
BEIHO7Z bSO ARBREBRTEIRIZERCR>TVAEN, HPEELLTR1IEL®
BEz25hTohobi3THdhs, dLECBREIL AEEHOYHEA TR DPEE
HMOAr—LBEKODROEEDDDEEINETIAIPEIEERLETHS, 20
BEERT D) NEE (ALAYy—LA 2L BREXBEETFHBECHEE)
'iggéggz{kn ZEICATIEBREEREERP>HAVTYATARET 2EK
h T
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30 2IRTHEREEMHE

3.1 B Ga)RTREhIEBHERZER T L EPBEZCERT 3 L,
B8 g, h ZEHCREREL. HEE F.t) RO F,(t) OBEMNZEL W (5¢)-(5d) &
BELEZERCELY, KRB r (= [Al) MO (=(1/2i) log(A/A%)) BT %I
SV VanNVHFERRROBCHE, »o, 2BLAECRETS:

dr/dt = gr - hr® + F.(t) (6a)
dg/dt = Fg(t)/r (7a)
ZZ T <F.(t)>=0, < F.(t) F.(0) > =D* & (t) (6b)

<Fg (£)>=0, < Fp(t) Fg(0) > =D* & (t) (7b)

Er (6), () REMIETBRBELEO T+ v — - TS5V I FRRGE AL h
KO LS CRET S

2

P}
dP(r,t)/dt = - 2= (gr-hr>)P(r,t) + (D'/2) — P(r,t) (8a)
or or2
DX a 2
dP(@,t)/dt = P(O,t) (8b)
2r2 06°*

CZT BRBZERCIVBABILEOBFZTEXRDEIICHE>TOIBECEE

©o 2n
f [ P(r,8,t) r dr d6 = 1. (9)
0 0

HEBEEROBEERM> HENOFEH {g. h 2EHCBETHLIE GRXR(MAXELD
BHCRBEMEOEEXTHEMETH D, Thbd BRETALIVHPFEILD
EHERECRIIEREZERH P.(r, 0) & MHRS VXL EB2LERSE
BL, [0,27] B2 — BT EBSTIAEHFIINZIOTHBEERTSITROBRCE T S,

P.(r,8) = Py exp{ - V(r) / T* }/2=% (10a)
L. A= (X+iY) exp{iw}, X =r cos@ and Y =r siné (10b)

LBOE, ZIT D RHEBEOBEGHLL, o, RROBAMERELT £
HMEE T & T =D/2 THY. EMEFYITARKOLICKD:

V(r) = (-g/2) rz + (h/4) re (10c)
Fhbb, BEATEORLER,LELh L EREERNOFER () H 5 RER

RUTTR2ZKXRA Y AHH(FL), BRAIVETCRWRO VY v —ROHH
B (R 2)"8FEEh D,
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1.0 2.5,

0.8} 2.0

0.61 1.5

0.4 ‘_1_0 s
0.2¢

00

0.5

oQ

K1 #HEEEROEFTLGE)IS X 2 HEEERMODETFTLG)D S
HFEEh>2mREEEAN HFEIh2BRZEEBN
Ps(x,y) (g<0) ' Ps(x,y) (g>0)

3.2 EBT— X R [13] BIWCHALATF - 2R BEREFIREFOREWNE
7 NSRR (Nuclear Safety Reactor) @ BWTHIHRZ~ND Y 4 VAR L CTRIBOHEF
DENLEARLGEODUYEFORSERESTH S, NICRZFOEBERITFT— 42, X
ACHRE r OBRRXEZEERB V..(r) 257, T—2RBITCdhoTR EFNL
DBEXERFO>TOEATIA—20PHENEMEZ —BESh T dTRODEREALT,
AAEAABITHOSRTOWBER Y VAOEBDAADFE[12] 2 BIEEBE Y Bv TET
L. HEBHEAR/ DNCLIKEEL2EHEABE LTHEAL C2RTOREERN
BBl TOEKRE EERBOMKRXEERENEY

P.(X,¥)= Po exp{ - 2 V(X,Y) / D* } D

LREE RFVIY BB VXY ELT U3y b A ILERORE SN
BRBECRROEIIBRTF Y Yy,

VX, Y) = - (8/2) (X2+Y2) +  (h/4) (X2+Y?)? (12)

BRELAE (RB). —7 HIHERZNOFSI URbo /P&, UIv b AT
REDETIREBE R B EAIRBOBZEORT VI vy VIE

VL Y) = -(a/2)X2 + (b/2)Y + (h/4) (X2+Y2)2 - (13)

ERBENDZERDbhok (FB), Fh EHEFAUYRNIERETRIBE
B CHB/NER=BEEETIERT YUY LTERIhI3ERDM o L HL.
(BRXDEIBERT VY Iry VOHBRBERAZIBAEESTE2ETI W ERLROG)RX2HIE
Robbhky, Tk FYAABHTRASA—IMIBRRTCEE L TwW3ELTDH
(IDVDE5BRTF VYL REBSARYL, QBT LTIRLOABILLRIOES
CREYUTERS, FEHEHRFTORE (B2t REZHLSEZLREPERTE
TOREY) BREVZDEIBBEREXLELEhETEERD S, (1DDE>3HETF
VIUNLERBLIACRWARCHHELES g'A AT MZILENRS S, FHEMH
ELTR MHP>0EERBUEPEFFAOERESOEEERE LS D 3,
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0.05} |
% ! 0.15,
p=1 L
Z 0.00y oep ¥ Go
£ !
N A . 0.05 .
©0.05} Gain0 . .
0.05} o aml

Amplitude
©
%: ”
War)
)
o

oosf Gain1 : ' o
005¢ ’ LRI S -
:-%_ OOOWM\WMM 0.1 1 G2
E - $uo- ]
005k Gain 2 ’ ] . .
0.05f _ ] n
g 0.15 i ‘;‘ i -
E o b G3
P /\
.§ f | nm" as 73 15 20
._‘g_ ',uux“w RARRARANAA RIRILVAR ,h‘“ ““‘;“i ‘l ‘
< Uil -~
005 Gain5 : ] el A G5
H
0.10 . , , . 1
0 50 100 150 200 250 ol \
time . o0 0s e ] 20
X8 #HHEMFE~ADT4—FAvD M4 EECHETIHEREERR
. 7’«(‘/@%1[2&.1*—') FHANREY P.(r), BLbHELLLWE ra &7
oLto¥r 5140, 1. 2 4 v omegcEmT 3
CTRERBERHER> TS

M5 £47F (NSRR)TOHENIREI A S X6 =4 (NSRR) COHARERH

HEIhE-HREERL HEShE-HRBEERI
P.(x,y) D& RN P.(x,y) DEBERKX
(Gain 3 DBA) ( Gain 2 DBH)

7=30A1t, At=0.0625 sec 7=35A1t, At=0.0625 sec
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4, — L qikRE—A Y b LI ETHIGER

TOREREHRTEHTR, VATLAOREREBEOEROBANMLE L B L.
FLYVDNEBRBECROVEENREZ2RTOR 7 4 VIREBFEDORT VU ¥ Lk
RIBORFIK - B RIBERBEABRTEIHRKRL I, TORTUY YL ENRER
VABTBFIA—ThE LSO —HEAT, HENLL EKFAELZREL LS. 20
BEELTRIBEEIHAOQRE—AV M (FRK F2A7Y ) BF2LHhD
(MNDOEFNOBEZhEBEITHCKE S[5]:

<rq>:(2b)_q'ldr(Q/2+1)D—(q/2+1>(a/ 2b) /D—t(a/ 2b) (14)

ZZT, a=g/D*, b="h/2D*, Do (x) BWASKYw Y - Y E—KEE T (2
BHVEBTH D, Z0—Mitih R|RELEhEZE—AVI2qoBBMELT
EHTIEL)AACLIIBERIOFhOEELYHIEERNETE T BHOE
BEOTIADEHLLDThE2RICHRETETDH S, EHK, qRLIELER
BRTFT VYUY LORIELMFESERD, (RT)

2

10

<ris/o1

Wat(r)

4 6

-1.0 05 . 00 0.5 1.0 0 2
a Gain Level

M8 Bk (16) hodELABHOETEERD g kEELERTOMER
AND7 4 —FKAvw ZGaintkKFEM
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Zhds, BRFIFORERBELELT BABREI—EIARATA—22EZIDIERY
k5%, Thbb (a) EBELELEhEqRE—AV M (R F2L5VN) OF
DANHOBEEDE; (b) HABILEhkqRE—AV DM (Fh&K F2Ah5V )
DHE; () 2RE—AV FOHIFEZETH D, Zhdk BOETIIH»LEHE
HEPRAOHFTCIIHCEHZYRENEBEERXRTE E M FE LS 351,
CODQRE—AVMNOBHREFoTRTF YUYV REETNETOIIELDHFE LB,

¥t 2RTMHEETORIE r 0OFE—A Y POHIELX DA TIRIED 2%ke
—A YN BOWTELZTEES)DY ZOWEEBIR2RTOMMELER(r, §)To
EBHoHS EHS[MIC L TEFHEMABREZFHEMATIEE L TRES L L TE
BhOFEMHEEI A LBERMF TSNS

A= (1/2) <re g > , (15)

RIBEMHOEESRBMIE L TRBOVEHA, <r2 § > =<r3X<> =<rd>w. L
X EFALMH»PS5ERIXROELICFMTES:

A= weg/h/2 + (@o/2)(2D*/h7) '~ 2exp(-g2/2hD*) / (1+erf (g/ (2hD*) 172)) (16)

ZZTC D'=D/w., erf(x) WHERILZhET Y ADBERBTCH D, ZORATI
EBEIVLEOBEREZLNATOLIBREHOBEREZDEDNVOES EOHERN
B DBEIA TR EREEEL Y, NFA—2 ¢ OB EL T BEROMED
FIOBFOEGBHMBEERT— 226 HEBEL ERPREBET S ERTE—E/D
L BLTHSBUHEMNT ERAORS (N8), MEHUDELELT YVUAh
DRIEDEREZOELEDODRFTIRHOY -V OBER—ERIL>THLBUTIEX
THEWIHENHELIRTED, ZOHREMBERSLBFRETIENTIBEAT VS,

5, $EEBh#eEE
RIBEMEPIESNIGEORBERE TSI YU a2 N Y HEAXE 1 IRT O IR
BELFAKRTH), BOrGEBLEXEERPOBERER~NOEFELRCHES Yo L
7V Jer BR3EDARREL D, CORCERT DL FEMHEBEROBKN (16) ik
FAw, ABRCEIDVDBBBEATOIERES Y Va NV HBRAECH T HEB#LE
EE[I5]ZDLDOTHHIENEMEI N D, R —BRACEERI Des —MLER
Cfié%jﬁ$%&"gﬁﬁﬁ%%hk%‘§b:ﬁéo'C'?H’ﬁb'C&Zo E RO K3k, Fifite
RHERTE D .

De =I r2(dv(r)/dr)P.(r) dr = D* (17)
0

Coo = re@ /a0 ar /] P e (18)
0 0

B, HEHOMyBATL16]

HBAEL 2HERSHFBEBEAD2(12)0RTFY O x LB V(i) 0BACEBEET

®£H 75 L - |
P(r)=exp(¢1r'2—¢2r4—</)(¢1,¢2)) (19a)

V(r) = 0*/2)(- ¢ r 2t ¢gor *) (19b)
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REOLhD, ZThik BHBHBECOEIAROII>IBERTF Yy LEB O ()%
EETE 5! ,

ol ) = —(1_/2)log'¢2+(1/4)¢12¢2-*+iog (1terf(¢./2 ¢2))  (20)
ZZTC 2OATA—RP=(d,, ¢.)iE
$.=e/D° BT $.=h/2D" o (21)
ThH5 %2 5h 3, Fischer HHITHIX
g8,0,0. ¢ (., 02) | (22)
LEtETE HHAER 7 = (nLn)RKOE k3!
n120,9=<r2>=($,/2¢ )+ (1/m ¢ )72 exp(-¢ .2/4¢.)/(Lterf(¢ /2 ¢2))

Ne=0.4=Kr>=(1+¢.2/2¢.)/29 .
(@ ./2¢2)(1/m d2)""2exp(-¢ .2/4¢.)/(1terf (¢, /2 ¢'2)) (23)

HOADHOBEOWHERZER IRRF2KRE— AV I THDH[9-11]BCEET
NTGA—RERTIHAEAFEX[1T, 18]

(A /dt)= -g., 3, ¢ (24)

BAY Y Y FAERCEIVBEATEELRD, ATHEIPOFEAEIETFT YOy LOE
INECHEBEBOCRET S, Zhit, T—A YV M OBHLPAVWTASA— 2 2
ETHIHMERBRTIIELEZ2ERT S, Z0LHK FHRENBIDI L k-1
ORHEEZHEALL, HEFEEX2 NV A0BHETE IS L& L THEOEREKES
RFVIr»LECH L2 EERTH B,

FEREEREERAERE L THNSEETOAPREL THEREPBI > TE
N HEUEHBFOHNMRBREOELERZ2LELTOLEEL THEL{, REBCHT S
SyvanviiEtiz '

dr/dt = (g +§.(t)) r - h r? (25)

), MEFWROBAMEE (£)>=0, <E@W)EO=Ds (XY AR EET S L.
ERRETCORRFEMBRIRATELLN D!

P.(r) = (2g/D*) (h/D*)e~°* p2sso%-2 gyp{ - h rz / D* } (26a)
= exp{ 2(¢ -1)logr - d.r 2 - ¢(d., ¢2) } (26b)
V(r) = (D*x/2)( - 2(@ . -1)logr + ¢g-r 2 ) (26¢)

—Bfbqke—AY rid
<r*>=6¢,¢,°"2T'(¢.1q/2)/T (¢ +1) (27)
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), 2WE—AV DM <r2> =g/h REZFEOBRE D' CTRELRW, Tk K
Ty VBB ()RKRADEICERTE D!

$(di,¢:) = logl (¢ +1) - ¢ .logd. ~logd, -log2 (28)
AN b .= /D" B éam h/D i (29)
Fischer 1731 G RUOUMHER n = (n,n2) BIRDLIXTKRDLNI S

=<r(¢l> +oge - g (30)
~¢. ¢ 62" )
n:=0:¢= r($.) - logd. - ¢, (31)
ne=d:d=- $./2¢: | (32)
T 7r(z) = (d/dz) log(z+l) (F4 - v <B¥) (33)

THb ZO0BALHEFEARTEL,FLED, SHEIBIIBHNEMREIL S,
FEITREHELT HNNKEFTOHSCEETEERER n, =<r2 >, n. =

- r*> TCHoOHRL, ZOHERE n.=<logr > n2= -<r2> ktx

BLTWwW3, HEHHEZTOBACR. ERELHE (HBER) KDY a b TFIVH

—~ROFREACERTE, FHCKELLLHETHOIARY (7xrvHh—TF507)

FREIXOOMYMERBERBRTZ) EhoTWv0d,

7. SXOFEBREBHEFTEXOEER

BB HEZIMEFTEoOCELARE L f:éliﬁifé#ﬁ%ﬁi%ﬁ% FLTIRS %
CHIZEHEREZVERTIT TR BROIRBEREREL 5 5FBEREERETL
DELBEERLORBRANATA NI v I RIEOHET ¢ (t)%ﬁkﬁlﬁkﬁ'fﬂﬁéﬁ77

s F c R—NLVHFER :

X+ (- a +B X+ (1) x+ wotx=0 (34)

THH(XMI9IRTCEDS A EEZR). RICZzoflERT,
FHERTLPHHTIIDONAGA— 22 —BULBECERETIORRETD 3,
BMBEKCLVFEALTIT - SYTaNnNVHEROBE HOHMEB7Z7 LT Y XL EZD
FREFHEE~NDIEHORAREEATVR[21]14 MWTTWR BrxirEFsdE
BEELE?EALBYVPACKET L TORIEMELYE 2% Z0L30EBEA»S
Lot EWISADEREHERMy HFEXBIOERBE S L:tékﬁkﬁﬁﬁﬁ%%ﬁ
ETHZAREV[I],

WEELSEFE (L) LT SKROFEHEEEREEBI KDL >R S:

xt+t (-7 -ks x* ke x X ) X + (- -k x2 -ks x X ~ks X2) X

- u x -k, x* = f(t) (35)
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v T T T ¥ T T ¥ L L] T L] L] ¥ v L] T T T L] L T
288.00 304.00  320.00  336.00  332.00  368.00  384.00  400.00  416.00  432.00  448.00 46
' TIME (SEC)

MO HERCFOAHFL2ETIRKRI>»Y - FL - R—LETADLEBLILD
BIREIRE) N 2 Ve BRABBRREBOZ A THEFEL. HF S () OERCE

CHKRFET 5
EEL ZZTRIEBREEREGITLT2EHELOT, £S5 (L) IXEE D oMm
HOA -BBUYEEPRELLE ZOLIBEBEEACERTIILET NTA—-Z20H
PBEHTOIILNTED, BbRAHEK AT A—2{ki, ke ks, ka, ks, kot 24 o
nRO D D1 OBAEET S, EEEREE LA X (Silvester) 1751

0 1 0 (36)
0 0 1
-u v | -7 '

CBEL, EEEZED TS0 u. v&zﬁﬁUJSﬂE@Aa}a'éé%o Thb
b, BHEFERR

s+ s+ wvs+ u =0 (37)
E-oT BRROEBFORBVIIOEFHEOHETCHIBEEHRETE S,
BEFTOEZA ZO0HERARLOHBETAHIERPIAZYOLTR2ET I LIRE
Ty, LHrl, PI3FELBEOMHECEHLFOEBHOERERTHA X
hEbLbOLRAMTHAITHONERTETD S S LHFEH S,

2Tk, SEOEEEMN saddle-focus HTHEHEE:

{o+tio. A} | (38)

KOWTOEERITES ZOBBEo L ADHERLV2O0REHETES:

(i) multi-branched (p >0 and A<0)
(ii) multi-humped (p <0 and A >0)

FRFEREKOBICBET S

X= poXx+t wy + P(x,y,z,...)
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y = -wx + oy + 0.y, 2,...) (39)

.z Az _
S HIZ, l o/ A 1<1 . (40)

DBACEUNELEZHTCOEHRR1IOOELR DR D LI hS, LarLl, &
@iimm%Lrbiﬂwﬂax—a@{k@HhkmtDaﬂ@%of%b‘ﬁi
VIUNNVEERBIITAEEERVT REZAITY) ALERERLTOEREL, RO
%E%&%%%#ﬁukmf#ﬁﬁﬁméﬁkﬁm%mx%%Lﬁ REHEE L
oﬁﬁé%ﬁ%o%ﬂ&kﬁofw<w§#&am ‘

(i) ’ (ii) /v

M10 (i), (iDoHOBEDOSRTEMHEERTOEHOBEN

8, W&
AESTV Y b Jﬁ*z‘t?@%‘)‘) FRBRETHOEER AL TENER S [20]

N BMOBF T3, FEBELEREL- TEREDOY 2V F{Yy H—(SCHEHER
CERBRDILOLEME» D HNMMBESTEPET IEBEERM > FERDOE
BRERHEEEEEMNHFERX (2RkT) ODFEETL, HTd57+rvh—- 7500 (F
PDAEABERBEERT SCH HOBEFEMBECREER T OETHEI»IRER S,
EBFEBEREEMNFHFERX GO oBE RECNMHEAEHESEETE REFEAR
W ARER (1%kx) DFEELRAE SCH HoEEEMEECRECTCEIA . BHE
FTCOEIAHMBRIROPoTRY, —F HEHHEFTL2ETIHAS RIEOD
FPAERRRBERRT/S>h D

—F. G)REAISTEIFPHEROEER (RIBELH) P.(r) #0352
TTMHERTCORMENRT YOy LE LT

%?)J«’l_'f?“?/“/-v/b V(r) & BHEBTRFY v ¢ (b, ¢2)

D22ohRHD, BMELE—MBIL qIRE—AVID q KEHEERTF YV vy LOBA
ERMHEERE OBEAREPZHIAIC L., DEHABZKRPHIC L Fh A52A—-20#
DL ZUMHEBMTONRTA—-RFZENTIHAEFEAGEHHIRT YR - KT
DIREFECEIOAE>REERL, FERHETHEKEZ2HRET S,

B NAEARE TRV EE2bhIRFFOBRIESERAFF— X » 2 KT
EHRCHDAAPER 2KRTOE 74 VIV FRBRLALREIEHGETF Y Vv L
() RHEEE N, ZOHE RIEBEAHOFEAIIBEHRXRT, BHBART
Yyl S(P)DBITRBER—MECEHEICRRE S Ry, EEHEEN.,Y.)NLE
EEfL, 1Z2BomREElEHE PY,.) CHELAZ LR THECEL L CLIFHL
AIRATF VY LORITRBEIES>hiZW,

SHEORBEEL LT HREER (5) THRE {g.h)} RLE2THERRCE>TVEE
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TR, AHEEZHEIBLZERL AHEMDPTEACHTIEES»HORDI NS
A= OARFBEAEHEL LHEHEOERMLEZX TP LERD D, Thbd,
ERFEERELTL) — BB %

dA/dt = g A+ g’A* - hlAl2A-h"[Al2A" + F(t) + & (t)A (41)

T fR¥ {g, &', h, W'} BETERETHY, D', D'.2HFERERORELL T
l1OEDOANRGA—RDOELET IBEOEHOMy B Z e HBMETREZHA DL
LTBSRERD D,

WThCtk MHEZERACRYTIROBREOER Thbdb HREEHY
(BEDH) ODAZHAVTVLIDT, NIA-AHEOBERTFEORE L BUERR
DHENENREELRY, EETACETOLEHROMI»BREEHAT ¥ U v L
EERERT CREFSEYVBRVER MHAZHNTOREORENEREEHL
LAV FEMECESFIATILRZERLTILERD D, -

it &
HABEBTFORREECBVWTEREAKR PREERRUDHEESENED
ﬁaibﬁﬁ&:xyb%mﬁm\f» I B#oEERELET, ¥R ORF
FHFEMCTERLIBRLTOTFEFOTOVAIRERBERCD, ENTEHEBOEE
EWACBEALTERLR AV MRS LBCEBHLET. B ZOoWMRO—BR
FEHOMIE K BEEBHER:OHEHRECL-> TV 3,

&% Tk
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