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NFEREHEBFERL oI

BABE AM#EE" (Tatsuji Owase)

CHOWXE. BEXRGHINICELONFRBROZTOERLRT.
1. F#E: BERES

I.1. Levinson—Smith DEH Kaldor —ZH [22] D FSRBRETFTNIEIOED 2K DI
BEMSFREACRET S.

Vtwe (y) yt+tg(y)=0 - (1)
CITyIHBHEBICBII2MBPLORETHS. (1) BWT, ¢ (y) BEH1D
ZUEFHLITEBAR. 2L C0g(y) bERI1DOEHFZHL-ITHEREREZNS, 20
EEERIKCE- T, Kldor—EHEFAVNECBWI—BERNLRANBFFEET L L %W
Lo5%,

M1 (Levinson—Smith [11]D5EH) MarhER

X+f (x)x+g(x)=0 {2)

¥E25, RBLE (x)B2FDES54BABRTHSE. ThbbLHER

F(X)=£f(x)dx

CHhALT., 0<x<xp C7WVWLF (x)<0_ ZLTxX>Xg 2/WwWLF (x)>0
POBRAMTHEL5% . xo PEATHIEBRTHS., /g (x)iFx>0iZonwl
E(x) >0k 5y TRLFRABRTHS., 36T

S:f (x) dx:s:g (x) dx=o00
TBAIEBEREINDE, CHHDFEHFDLETIR. FEAQ) W—ERNLREAMBREZ L,

1.2, HROEE  FERBHIFERX () CBVWTANBFAEET S LIZ. EB2L
EB3EFFEUOITTCL. GIATE 3,
EW2 (HR[DEM) 2Oy HER
d2 x/dt?2 +f (x)dx/dt+g (x) =0 (3)
DBDERBIZOVWTEET S, 3) of (x) g (x)klwlL, 2¥DRERXT 5,

__.1__.



(1) f (x)iF—o<x<oTHEHK. F (x),zg:f (u) dudr L. x—>0DE &
F(x)—o, Fhx—>—0NDLEF (x) —>—o0,

(2) g (x)iF—oo<x<ooTiEFE. G (x) =§:g (u) dukl. | x| —>o0dD

rEG (x) 2o, 3LZHExe Z0PFHEL. | x| 2x0 DEEXxg (x) >0,
UEDRSENLETHE. B) DXofx (t) bEEWIZ| x (t) | <B. | dx
(t) /dt | <B2#Xd. SCTBERICEBEARLLAZWERTH 5.
E3 3 [10] BHEy PERT. EERESL" | 7’) PEEREEEI LWL &I
L* ( 7) ZAYMBRETH .
Goodwin[7T]DIHBIBHREABZLORABEREFTNEBOED 2HEOERBM > FERIC
IoTxRINSB.

X+X (%) +x=0 (4)
ZZTx=y (1—a) /€8 z,/2q THAH., 2ELzIEHERMBSHILPLORE. 20
HEZBAIBEYLENM., ZLTa. e, NI A—FTH5B, Goodwin EFIIZBW
T, X (%) /3B REFHBRTHY . LAF->TX (x) BEFRBEEL LD 2%
W, LPLZDES34HERBWTL, EHALEA3ZRHI DT TRABMOFE %W
L%,

SEH 4 (18] Wy HFEN

———.E—z——+F(—a—t—)+G(X)=0 i (5)
%25, CCTOEDRERHRITS,
(1) 8 (x) IxOEEEART. | x| 0Nk Eg (x) sgn x>0,
(2) F(y)WBynEHGHEART. |y | 20D EF (y) sgn y—oo, 2L, y=
dx/dt.
ZHErEHFBERDG) OBEIRENERTHS.

.3, %B0%E 2405) GHRROERANREOFEREEZ 2ORLTVES, L
TORBTRT—BMPORLREELUBELOLT S,

A, dx/dt=f (x, y).dy/dt=g (x) —f (x*, y* ) =
g(x*) =0— KKHPALTHDEDEENZLNS.

EHS5 Wk (l)supa f (x*, y) Jay>0.dg (x) /7dx<0. (2) 5%
EDEBEOBHFEL T sup of (x, y) /2ax<0, sup of (x, v) ./

|x-x* |20 |x—x* |£3
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ox< WIfETE. INLEA WAL EL—OOBRAYREE L. (1) i
(I')sup 2 f (xX*, y) /2y>0,.dg(x) dx>0CEEWMZIAZLHITES,

FZA: :dx/dt=f (x, y) . dy/dt‘=g (x, y)=—1*F (x*, y*)
g (x*, y*)=0 — ZPALTODEDEHEANBZIOLNS.
EH6 W) af (x*, y) ay>0. 2g(x, y* ) ax<0. (4) »3
EDERS . EHBEEL T sup af (x, ¥y) ./ 2x<0,sup l o f (x, y)
fx-x * |28 |x—x* |23 :
/S ax | < oo sup o8 (x, vy) / 2y<O0,sup loag(x, yvy) oy |
[y-y* |2¢ [y-y* |<E

<ol FETE, CHOLEA: B L LL120BREAYMHREZ LD, (3) &X(3)af
(x*, y) /2y<0.28(x, y*) /2x>0CEERIBILHTES,

EHS LEMO6IE. 7ok 24F Chang—Smyth 3ok »THERALINKaldorEF I,
Rose[16] & F I . Schinasi[1T] R FI . £ L TEEMIS—LMEFTIV (Torre[20] ) IZHEH
WHETH S,

1.4, Poincaré—Bendixson DSEMM Poincaré —Bendixson DEHEFRHFELE 4 H IG5 H
Lizb > b HBZLHIZ Chang—Smyth(3]EFINTHS. Chang—Smyth EFAIEO2ED
MBI ERARICI>TxRENS,

%za[I(Y,K)—S(Y,K)] (6)

S SINIS

CCTYWRHERAS. KEEAA by 2, TERHBE. SRHMKEE. 2L T ald#AERF
BThHb., Chang—Smyth ICE->THRITOLNTZHEAEENDL LT, HFHBFELENR
EPAEEBRRAPTH S, Chang—Snyth EFAICEBVWTIE . BRET (6) X7k
WSEBRHADPLREMWTBY , FHEBESZTMVAATWS . 2EDL S5 %L :1/1\7 k7%
Hr&ks

D={ (Y, K) |]OZEY=ESY,, 0sK=K, } CR?
FAWETILEIABHNERTHSE., LMo TEMT7ICL>TCDONEFAKICEAHE
PHEETS.

SEM 7 (Poincaré—Bendixson @}'ﬁ'fﬂ[lﬂ]) 1>20HAMBC LELTHESf (x) BT
R sHNmPpP->TVWEET S, LI @Fﬁlﬁlﬁwﬂﬁﬁﬁﬁﬁﬁﬂbgf’f’lﬂwéﬁ
(FADBZWEY—R) BFEEITHE. QCUIZEANBRELFEETS.

Herrmann (9] iX. A ARAR(T) CBWT., ER7OHMBCLZONHEBIRQOFF
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EZBERICHLMPIZLTWS, HerrmanmDEFABODEDEBYTH S,

vYy=al[b(kY—-K)+8dK+C (Y) —Y]

K=b (kY—-K) (7)
ZZTYREHRE, KEEAXFy 2, C(Y) BHEBEKR. #LTa. b, kBIXUS
BRI X—2THs, HERABIHESORBBEBRTHLLREESNS, $4%bb

C(Y)=Cg +H (Y)

=Cq +s, + 72[ slarctan[é’—%]z(Y—Y*)] (8)

2L Co BEEHRE. Y* I3 (7)) OBHEHFB. s s ENIA—%_ LT H
(Y)IISEREBEBTHS., LB THerrmammDEFIT) 3. SEBESBHEEER
ERBHRERBELo LK BEFATH S, WENRIXA—FDEEZODEDISICED
5, a=20, k=2 _0=0.05. sy =10, s> =0.85, b=0.1 ., Cog =10, ZTDFH.
BEEIEY> =22.22 . K* =44.44 ZLCHEE#HIZe, =013, e =0.7TTH 5.
L7cHB->THE (Y* , K* ) BAKEHFHHATH S, Poincaré —Bendixson DEH % A
T57D2E. 2FD2O0DFKRFFTHESELIEABRROEFELZHLPIZL L TRIE L 67
W, (1) RB1DODAELEBZBATHLHLHEHEEZ2ET. (2) ROWNFELLBEFHRT S (T) oFNX
TOBRBRONIRLEELLTNE L LW, ZHDEILHRRERDBIZIZ. DFDH
AERIPXRERTERT LW, Py = (Y*, K* )+ (-6, 10) . P, =(Y*, K*)
+ (-6, -8) . P5 = (Y* , K* )+ (-5 -10 ). Ps=(Y", K*)+ (6,
-10) . Ps=(Y*, K*)+(6,8).Psg=(Y*, K* )+ (5,.10). P,
=P, .

1.5. Poincaré—HopfDEM ¥ Poincaré—Bendixson DEM Varian[21]ic Xk > TEHEWN
ARSI NZKdorETF N 2EDEBNTHS.

y=s [C(y)+I(y, k) -—yl=s[I(y, k) =S (y) ]

k=1 (y, k) — 1o (9)
STy RHEEMS., KIZEAX LYy 7. C (y) ZHEEBEE. I (v, k) THKE
BIE. S (y) BEEBEH. I (y, k) —To HHKERAB. 1. (AREBEBOMY
HBo) BEEAA Py 70RESZFMETLLHODEHRE. ZLINFA—FsITHARHR
EThHE, WEOEDNREZRITS. ' .

e HERABRLBEBABRE Yy L kOEGHMITHREARTHS ., SLIEHER) DE
HREHIARCLVLTHAIAHALZR? OHB A0 N7 MfERBTHE LI ITBRD
EWTE. ZLT(y, k) WBOBRLETHZMWTWS .

BHEDO—EHEHET HPoincaré —Hopl DFEBIFOEDLEBNTH S,

SEPES8  (Poincaré—HopiDEgM) %x=f (x) kXK LEONERLL. D




226

x=1f (x) BZOAROERETHEZRVWTWE LT3, S5LETRTOHEX" 112
nNENDJacobifTFIDf (x* ) PHEBRTHLL VI BEKICBWT., EAITH S X
LS. cotzznzhofEix* —i=1 10 — OBBEO2ENLSICESEX
nad, bldet (-Df (x* ) )>0ThhiF. BEH (x* ) =+1THH. 2L TL
LME(-Df(x*))<0T%hﬁ\%ﬁ(x*)=“1Tbéoit:hgmﬁﬁ
i3 lzzli‘éﬁ (x* ) =+t1:WwWiEEZ LD,

EMB8XNER(9) ICHALTALD, 81 /dk<0%LT1>8C /3y Thash»
EN,  FHEIZL->THBBUEZILI1I2ZFLILEEL LV,

EHE x=1 (x) PH@Fx* Z2LONERTHEE LIS, LLx* BNERx=
—f(x) DHELEHBEBTHLHLLE. x* BEFAELETHAS.

LLOL " dy>3S/ 3y Th->T. POHABNIXA—Fsh+HnKRKETFRIF. h2
F9) oFHE (Y* , K* ) BFALEEBAPTPREERKALTHY . LP->TE&F%
ETHD.

PLTA(Y* , K* ) EHhFER) O—BRLHETHY . »O2FEETHS. L
(y, k) #=(Y* , K* ) BPBOENLPHDOATHELHE. (v, k) nEREAR
BB TH A (Poincaré—Bendixson DEH) .

1.6. Volterra—Lotka DFHERX Coodwin[S]DREBBETFINEOEOHFERICIERET
Y

v=v [{1/86—-(a+tB)} - (1/8) u]

a=ul[—(atr) +tpv] {(10)
SCTuliBAEEBICWT A EEOFITH. VIZERETHY. £LTa., B. 7.
. pINFAXA—PTHB, W1,/ 00— (at+tpB)=a.1/8d=b,  atr=c. %
LTp=d&BidiE. (1003

v={(a—bu) v

a=(—c+dv)u (11)

B, 2 ZTa>0.b>0, ¢c>0, ZFLTdAd>0ERESINS, (11)idVolterra—
Lotka OFBRARTHS. (1 EFHEHTHIE. | ;
u® Jeb’ . ve Jed* =K o (12)

L. CCCKBEBERTHE. (1)OBEIE 120t TRESR2 MBRETH S
B TRLOMBIEHBHMBETHS (2] . LasoT (10052 WiE (11 iBWTLHE
WA EET S .
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9=0

=0

Fig. 1

1.7. Kolmogorov—Rosenzweig—BulmerDER DOEFOMOHSHFEARLEZ LS.,
dH  dt=HTf (H, L)

dLdt=Lg (H, L) (13)
CZTHR /79X, LEXKUETHSE. FEAR(B)IC. UTOoHEFHFEZLN S L
6‘50(1) af / a2L<0. (2) a8/ 2H>0. (3) 2f / 2H /| L=0.1 smar1 >0,

(4) a8/ 2L<0. (5) H#BL, >0i7wLTf (0, L, )=0_1(6) HBHH, >
oirZzwbL Tt (H, , 0) =0, 1(7) HB5H. >0i72vwLTg (H> , 0) =0,
(8) Hi >Hz . (9) £=0%,g=0Fig. 1 ZwmPhnBKZLL, 2L TQ= (Ho ,
Lo )IBfT=0DFR&MicHs. (100a+d>02LCTad-bec>0, £#La=
Ho fvw (Ho, Lo ) . b=Hg f. (Ho , Lo ). ¢c=Lo 8n (Ho , Lo ) .
d=Lo g. (Hoe , Lo ) Th5s, Ch%ﬂ)%f’?ﬁ“—?i%hék%\ DEDEHDPZ L
ns,

EP9 (Kolmogorov —Rosenzweig—Bulmer[4] OEM) FEAXARZR (N OBEBfL s
PEABREBHZ0, L2OKBWTHRAE() —(I02HEIEIELES. CnLEH
hBEBONRICTA I VDBEETS.

Medio [I5]DBRBEREFNEDEDH O HFEARTERINS .

x=xf, (x, y) '

y=yf. (x, ) (14)
CCTxBEA-AORLE, 2Ly RERIBICLEOLHEHEOHFITWNTHS. FER
RO BB, Ef. BFEAFN) —(10LRALLE#FZHEIETNVWSE, LI P TER
QIE->THERRIUMIETA INVDBHFEETS.

1.8 Hopf D EDNEREI n XLDBELCE T AR EDFEICH,LA T SHopf iy ERT

_ 66—
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H3,
SEI0 (Hopifp s [6]) ) R
X=f(x, ).  X€ER”" _. u€R : (15)

BUTOMEEH T8 (x* , se ) #LOLRELLS.
(1) R (15 DJacobianiZ 1 HOHBROBEHMELZLL . ZLTEDEZEZ L Ooonh
LZABEEML L0,

(2)_dTReA ()] >0
d u M=o

CDEZu=po ZBWT, x* (po ) PO TE2RMBEPEEET S,
1AELT. DEDRldorEF A DN Bific. 2RKDTAHLES .

Y=a [I (Y, K) =S (Y, K) ]

K=1(Y, K) —6K (16)
CCTYRHEERFS. TIERE. SHEKSE. RIZ@E by 2. SI3MmENE
ZLTaldABBRBTHS. bLIK<OZLT (Iy =Sy ) >0ThhiT. HEHE
FRBALEETHLLOOABFREDEFITa< (-1« +5) /(1+v =Sy ) THh 53,
WEao=(-1kxk +6) (1Iyv =Sy ) k95, ZntEbla<ao THHIT. H
ERRFMALETHS, LEF»Ta=ao DBEIC. HEZOS AR ESRET S,
ao BR(16)DHopi N UEETH 5,

2. AXREAHUEE

AAANFRELBBFERGORRBBEHZ - LELITHS. ELTEFEENE
T AARNEHEZSERTIIHBRBNFRY . BFOAHMNESH 5 WIFHAM %
BRAFMEZRHTEDICRILLVWTHAILLHFEIRTWE, UTFEBWT, BFFR
BUSMAAZANERETNVOBRRKO—HIZLIN . CRHEETFNVORBEIZOWTHEXRLD
ER-S,

2.1, 1 RTCHBEBER BEFCBIANAXNERZPATEIREOHER. FL L
T1IREENFERR (Z2HRT2) FBRBEFNORETHS. ChEDEFNICBITS
AAABWPIF I P22 b VDOETEIE. —BICLIi —Yorke OEFBZBHIT A LIk »TEE
ERTWa, LPLECOFRIEBIIBZLOLTELRAIZ. B%. BFEELCBVWI KD
PEBBOLRLTWEFIABEEZEATWS, 352Fli—Yorke DERICHWLRILES

*

S (scrambled set ) FIAXRK—Z7HEO (BBALHLIPLIEENO) THE, LK -TH
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BEIZITEEREZS[19], COZLRBHFELOVWTLWIETHAD.

2.2, 2XCHBKEER 2KXTUEOEBEBRICHPATE LA ZXDERICIE. Dianond
DFEMEMarotto DEHRNAEH S, Dianond DEREEHEFEANGHLLELOD—D2
Benhabib—Day[l]DEFNABHZ, LBPLIDETFNME. TOWRELECHIZ->T. HoHHIL
DBEZLOZELEEICARTWVWS, Dianond HELHRREDS 2KTEL LD WT WD
RICTWLTRYITEHZELZEBKICARTIERBLOWILZ2EBLTWS ., SRR
BMAFRICBVWIAARZERTEH 5B EHFNarotto ko THARSAL, 20
snap-back repellerE VWOBMETHS. NERX 1+ = f (x. ) . x€ER" I, BLLA
Msnap-back repeller2 L0 6. A AAMTHS (Marotio DFEM) ., Herrmann[9]
BOEOBBMWK 1 dorBE F B WT . snap-back repeller2 ANWET I EMTEL,

Yie: =a [b (kY. —K¢ ) +3K:e +C (Y ) =Y. 1 +Y,

Ki+: =b (kY: —K.: ) +K: (17)

227EL. C (Y ) =Co +s, +2s, arctan Z22(Y, —Y* ) 1 Th3. #54
TNETRRIEZALALTHE, WENRFIX—FOEEDENL S CEDS . a =120,
K=2 _.6=005 s, =10. s> =0.85. b=0.1 . Co =10, HEMTY* =22 22,
K* =44.40 Thb., BBREFNV(INEBVT. AAROFEERTERAT . DX
LERSEHRELLLW, (1) B8 (Y*, K* ) BIEAF#HATHS. KB, (Y*,
K* ) D¥FEr2d8L20hEL 6%, (2) (Y*, K* ) {3snap-back repellerT
b5, FEEEE7, —e, +1=1.13, 7o —e. +1=1.71CThHD . ROERir
=0.828 TH5. DELHEDNIA-SDERLWLT, BIRBHREEBI LS 2L
2koT. NBEHORBHBEIZBWT,. B, (Y*, K* ) BNDHICHET L. 2720 .
HBLOREOLD . HECERICETSILETER W, Lo Tharotlo DERO
Gt EEIN., RUNDOLAXWEHHLAH I N,
Lorenz[lZHi’D%’@Z?)’(T[‘.ﬁﬁlﬁﬁ'ﬂ?ﬁﬂ)l(aldof’;‘é’&?l”i’)ﬂ‘(ﬁfﬁﬂ‘)&E:LI/—:‘/a
VEBI Lo,

AYiri =Y =Y =a [Cu (Yi) +T: (Yo, Ki) =Y. ]

—a (1. (Y, Ke)—=S. (Y:)] (18)

AKisy =Koy =Ky =1, (Y., K. ) —8K. |
LB NI TEXRLEZHLERLTHSE, LELEERAKS. (Y. ) EHREBEBI.
(Yo . K. ) BOZEDEBNTHS.

S, =sY. |

1, =c2 /Yo te) ® Loy, va (f/Ke)e : (19)
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a=20.00 L LHE. ROWEKRE(1000 BE) B-oLBROBOBHEIHAAIBNTH B LS
iCAZ5%, anfiz/phEI LTV ZLRZE>T . BOBEBIIAAANEFI 27 MY
LEBAMEBEICEL . 2 LTERBICEEHEHANNRT S, a=200 LBEs . BRF
HBELRELTWSE, FEINRNER, AAADPRFENIZIILALEY LA L 250
aDETHDLba=2000 CBWIRELTWEBLESIZAZBZEVWSZETHS, 1S
DA —FADHBZVWREFROF—K) DIIFWH[IELLLYDORBEHEHEWZ L THA S,

2,3, 6XnmEERHER Lorenz[BIII3HEMABRBWEE SN ZHBEL . HMBIMWSIIC Lo
TEESINL3DOBEFHLTVEA2EML LA ANEH2AETE2EELZ L, ST
%%B#K?étﬁtaf\mmmuMHM&UMMKIdf%iGhtﬁﬁkmw—b
ZWL I Y FIZCLH S, Ruellek TakensdD I F U X2 BBI-FicdkdRsE, 2%
TELKTHBE. WEBAREAGALPLHERET L., CHIEHMENT X - Y EWHEICHIE
FT5, HENRIX—PDEPKRELSLBL. BlLDHopI LB ET S, HH/NNT X —FH
oI ATHLEE, BRAMREIEI2XIT N —FANSKETE, ZHHBE2DHopi Hy il
THE, MIBNIRA—FHBPILEZRES LD L. B3DHop I FWAET LS, ZhiZ X
LYY TR 28— LERoThAARRREZSUERES L, RRPERICVI L . B

3OHopfFMEIE3KIEF — T ANDFBOW WP IZNE3KTLF—F A LORFHES % 4
FEH. T THLLBEBHICL->THEBINEZDT, APV YT RIZ9—DRET
PUBEMAADH L. LTI, Lorenzd SRFARKBREF AN DN CLELEEERT,

SEPA11 {Newhouse —Ruelle— Takens OF®M) WwFa=(a,. -, a. ) Zr—
FAT FDODFEDORZBMNBELEIS. LLn=3ThNIE. aDFRTHC? HFEIC
BWC . APV Y TRIZ29—%L AR MV EETS. bLn24ThRIE.
AaDFTRTHC® FHEIEBWT. ARLY YT RI 29— % L20BRZ VA BBEET S,

CHEEEVCWHITCADE . DEDLEI D, BENERBIXTr—T R L
AL 220, CORICBEHFIMISNEE. BHIZXMN LY I TRFT 79—
RETANHEESDSL., TOWLIHENERIZBWTIE ., Hopf B 3IEHEWVWTEI -7

BRI AARNBEFHEITICEBI>TWREWS ZEBEHD DB,

EClorenzD 3HMBRKBRETNVICES S . S THFARMSIFZ - <BIhdbh%
WIBED3HEMKa I BEF AR OTEDEBYTH S (RBRThITERLTHS) .

V. =a, [I! (Y, ,Ki)-8, (Y, )] .

K, =1/ (Y, , K., )-8, K, ' (20)
RELI=1,23 Ths., (0IFEKINTVLWN (HFZRITTVLW) 3OoNIEHRB
2REZRPOLG D6 RTHEBBERTHS ., LHMABANSIICL > TEBFINLHBED3
HMEKaldorBEF AT HDEDEBYTH S,

Yi=a: [I! (Y, Ki)=8: (Y:)+Zb.Y, ]
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K.'=I§A (Ys,Ki )+XJ;VinYi_§iKi (21)

oL, =1,03 ZLTCi#=iThD. 22i<iThhEb ., >0FLTi>jiTh
DL, =0ThHs. QINIEBWTHE . REFTEOHNEKFREGRE —FMATHD . ¥
KL ZRESLVEVA VY F vy 7 2% b BEAPLOAREM*BET 2 LHELT
W3, QDERBFABKSICE > TEBSAL (BH*ZTR) 6 KTESBERATH 5.
CZTHOEDREZHRIT S,

e (1)20) 2> TEHASINBEEEML (1 =1,2302BWT . ai DHopi il
BEETE., wabhzhiF trd, =0, det J, >0, #L7Td (trj; ) /da: >
O(aiﬁﬁﬁﬁTﬁﬁéhé)otﬁLJiMMM@%%Wi@hmMﬁﬂ?%éo
(2) I BERSETHE. Wb zhiE, HBETI2HANEIZe, OIMICWLTE
ETH5.

LLZOREPHEAINEL L. EOEMLINTHEY L /T XA - s WL TR
BLTWVWATHAD . W Newhouse —Ruelle—TakensDERMEF/FSI LB TEB, 2D
FRIESEDGEALIRETHTHHAD .,

i LLEREINTWZEWRQ2NVIEBTE232DIXTOEMAIPRHL TWE L5,
HEBIINE (88) OFBAGAML Y TR 729 —DREZEKRLTVWERPL LA W,

Newhouse —Ruelle—Takens® 3 F YA L > THARDEUELEILD LI LT BEFN
(LT, Bl I 22— aryidB8l4dbhiThll Lo wnw, a=5.0 2L T
bi2=bis=b2=0015 iIZ7WL T, HE3IOEHIZY I v A I7NVTHE. Y, &k
K, OEBHIIHAAZANITHEAD, Y2 Ko OEHBIEIAA AR T W

ERDRFIZCOWT . HEFOEFEELZAXRTEBL, (1) ZHOETFNTE. #ABEH B
5.0 WO HRBHEWHEHICBWIEM1IEAARPRELTWS, (2) ZHODEFNVTIHE.
Y. HENZWLERKRBEWNEFAMEEIRLTWS L WS Z B ZnT77u—F D&
BHThHE, wnhrihif, CRSOMUBEALAIRTHEZICHERHL TWEERESI N
. BgEMRONBE APV YT I 78— FRETITEBASES D LFERL T
2ETHD. (3) Lorenz (4] BZD¥A4 707 7rn—F2EREHABICLAALTY
2. HENMYTHOBRESBENICELE2T > TWEHE. BB 2B EEZ L5 EHBT
- Newhouse~Ruelle—TakensO)%ﬂ‘(«ZIofﬂﬁX%ﬂimﬁfﬁﬁﬁ%éﬁt‘(b\é°

T TCHERTRCBITAAAAREDREEEL L L TRuelle—Takensd Y FZL
o THLTE, LPLABNERBAMLYITEIZZ—20200E 2Bk
FLROFEE. MR EE2 VS y 7HREERRTLZLTHS., BRNLRELEHE
FAWLTL ., COE3LMEDHFELAWT 2 FMORBLAT L v,
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