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1. FF

1.1. HHE T =&

VHEETOOZ2ANETEHE T ZAMEL KiXh s, THEETHZ . ZF m;,i=1,2,3
DIXNVF—FA, FEAEHEIEOTHS. 3DDHEENELVEE mi =me =ms &
25, ZOMETE, HEREZARIOHE S EHIFEL LR L FHERICEIVBEYED.
EMSZABEHE—HRTE. HETRVWEAEMNS B UL 2B ELREHICHIETS.

B my & oma BENEN (2,y) D A(=0.5,0) & B(+0.5,0) ICEILLTEY, m; &
Plr,y) KBIELTWH 235, EEL,

(x,y) € D ={(x,y) : 2 >0,y >0, (x+0.5)% +¢*> < 1}. (1)

my M DATHELEAD L, & AB> PA>PBEWMETINRTOZARNIRIEND.
HIC, EBEOSATIE, 3EA my,my, BED my B EODYFTHILBZABO LD E
HBITHE. EnS, PcDOMBE2HNT ZLICKYARBRATRTOMBRENBETES.
DB HES PHOHEETZLWSZ LTS, DIISEEHHE T =40 E O #7H fE2E /H
TH5. MEORMEER 1IRLE, DOBERINHEEZRFEOZABHEICHIET S, o8O
Et BOBEO#HS T, ZERHEOHHRETHS. y#ilo EL C OO Ty 1& mams
PTULTILU2ARMEONHETHS. BRBIC, HAD B2 C OEOI Ty i mims
AT T EUZ2ARMECHEETSH 5.

HHEFZAMEIEL LTV Y Y5 — R2IR (Agekyan and Anosova, 1968; Anosova
and Zavalov, 1989; Anosova, 1991; 8L T ZDHF DI %= K &) NFXTHKE. Anosova (1991)



1: HHEE T 2AEMEOBM

BREHSOAEFEEZLHTVS. £ <IC, Anosova(1991) DB 5 XA A X 2RKBR T % HTIHEHEIC
BHIRZR .

1.2. BRE MR

1974 #21C, McGehee(1974) 32BERE L VA RERE 2 HR T IOICHED L VWE
BOMEEALE. OB TIEZHRELEES 8 (blow-up), SHEHRSKE L LIEN D
BRSMEZHERIAHTMA S, BEHAFBEXNI LD ENMIZOFERICHEIREN S . McGehee
BT, RRANDZHERYGE T SHRERIFE LORGROLESHREETERT 5 & R
TNhB. AR, BRI ZAFERIZ2HNEIZOZSHRE LORGEORRESHRE LR T 5.

SHRERIES SV AEHREFRPEIENURSIOMAZRICL>THANLNTEE,
McGehee (1974) G E#RE, Devaney (1980) & =&, Moeckel(1982) 1 — it - 1 F & ,
EWVWS EEATHS.

McGehee BHIE “REREERMLT 2 DICHEED Z 2 N TE S (Devaney 1982). ZDHE,
CHRERSBREPEAIND . ZAREHRGE L, ZOHRSRE LOREEOLE S K URERE
SRBERRT D BRSNS HIRZAHEDOH 2BOMBT — AT, ZEB L UVRLES
RREBDEWICHERICRZE DS Z EARENE (Lacomba & Llibre, 1988; Delgado-Fernandez,
1988). HEETHIRZ IR LG EICDBERICHT SN TS (Sekiguchi & Tanikawa,
1993).
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DN EHE DEGBTHEATELZ L 2HHTSH. Z0IE Anosova (1991) DFERD BRI S
N5, Tk ZHAEHRPESSHROBEERYEL, SAHFRIRENMDEVWLEICEZLHS
DB, ZHHNEREVRETH 5. Broucke (1979) N ZFLREICE VTV D0 D Z4EHELE
PEEVANLEICEE RN,

ARXDEEHMIE, DA MABBLIVZ24FHRUEONHEEROTEZ L TH 5. HRH
BT A — T OBGRIEA DRI (Umehara & Tanikawa, 1995) TR T 5. T I RHER
X9 TICHERLE (Umehara et al., 1995).

HEBR, TR — 7 #EL, FICETIHEIZED LN, 2N DI EB X CEAEHRED
HFHEEEH L TWS (Valtonen, 1988). F&E L, R I HERIVTIZE & BUENHEOBEL &
THZLEYED,

1.3. NF ¥ a%h R & E2e

NFYAHRIZERDOHFR 1 OBTHTEDONENLBETH S, Z OBBITEL
AHREICBWIHERRENOEEREH T2 EDICEDLNE (Xia, 1992). BARH REHRE
DFTOZOBBER2ICRLE. HIKBWT, BEEIEEDELEYFEELEEZETHS. X
2a) TH, BEHFEEOEOEES L2 MERHEEVICESA-THY | B 2(b) T, &
ERSREVWICESVWTVWS. BiE CREZAIMESNARECIEESIND. BIEOSEH,
EEAI TR RIANF 2B TRISEBLES. ZOHKI V=V TS5 RERICE-T
BEIN, NTF 2 A%R (slingshot) £ £ DT BN E (Valtonen, 1988).

NF VAR BHEBROBRICOVWTBRELED (H3ER &) H3(a) 3ADERE
REELIDEZMHEFRRTS. K 3(Db) L (c) TR, ZORANDHERZBH 2HRRTS.
3(b) TH, my & my REWICEENSMEER L, my 122 OEERS 2R SWETDS. 20



EENF ARV NT mz BRI NVF— 25, BRENEHRLES. B3(c) TlE,m &
mg WEWICEINZHEEERL, m NWZOEERD 2HIHEESET S, NFrazxiRi
me I . ZOBENST B L, FHREYPE T mo VBT DHHARME L ma BT 2HR G2
7ET5.

ZUNKRRXDEANFEBTH L. ZAEMEORKET (final motion) AMEZE & 58 < LR
LLEBERAD. BHEMIERIT Anosova(1991) IK& YV EXA B NS, BXIWHRGEZER DICB W
TERDHFNTAT —TI2HEBENEYVE-oTVWEZLERE.
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3. NFrashE

2. “HEZNEERDITSFE
ZREREPEARERICWESHIEE, DF Y, DIND m, DALE® ZREHRA &0 S40EZE A

LEBRZLILTE. HHEREOEEGNHMBMERTIRS ZThit EEHRER, H25VITHIC
B2 & kA

ARETE, HREREER DT IFEEERT S, ZOEDIC, T, DRNOKEE 3RO
BEHFEHOIZEVICHRUTHELED, ZAHRIERtI 2O L, SlETZ OREE
PBATERTEZ2LOL TS, ZHREFROGAIERIZI 2V,

BR =0l Epe D EHRETZ2HEEEONT XD, BE my, mo, ms ODEOHEHEE*
r12,723, r13 £ U, 7 = min{ria, ra3,r13} EH L. BEOEBLE LT r=1r(t) 3EKETH 2. 3
BHEOMBEEIEOTH2 00 3SEADELZZABITIICDICNMET 5. &oT r(t) 3ED
5. 20 r(t) IBNERRTZETTHL. BEORBICONT r(t) FIRFP L, BKRICAR-
EYRBNIRo7=YT 5,

MNEVBR>0CEB n =1, >0HETE. FREICHLTHHRKpDEAT 1,
EEALED . r(t) M nBEHOBNERRTIBTICHENZHRFERERRTOLEE pld & A
7 6TCH2L L, 7, =6LFE. r(t) P nlHOBNE (n - 1)HOBRERBRL, t =1, IC k
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4: 7 FR¥ s D 1% 58 O $ 4] 2

BHOBN t=1)(1<k<n 1<I<n-1)KIFEHOBREBRLELTD. t=1t,ICr(t)
NREVREITINE, pRBEALATO0THDEL, 7, =08FHL . ¢, 1 <t<t, DEE ()W
REVNSTINZ, pdRATH5THEEL, 7, =5FEL. —F, t=1;,t_, <th <t, ™
HoTr(t)=REWMETRL =1 KBVWTr{t)=r;,; ®5i,j1<i<j<3)VH5.
DHEEBEDOHICE r(t) ICFLVBDORDHNE, pldEAL T 4THBLL, 7, =4EFL. Z
DHE, 3NFOEIZARBI LSV =2ARBIEZALTHS.

MOMEHEBD »r L UYBBEICRKZEVWEEEEZEALD . r=rp b pldEAL T 3THBL
U,7p =3 LB ARIC, r=rpu 2@ r=rp0lEd pR¥A7 1£234247 2L
F, 7, =1FER 7, =2FL  pC, it =, KEHZINE2DODHAKE & o 2HHESES
(M4ER&)

0 = arctan((yi — y;)/(: — ;) )
o = arctan((g; — ;) /(& — 5)) + 0 — 2m.

ZZTC, 0@ my MBREm OHMATHY, pld 28 F m; & m; ZRSHEHEEEILE
KiF m; OBHLFHTHSE. CELOHELRFFEDLYICHD. m; & m; PERT DL
(i < j), HXEREORKZINDH m; ICHS.

IOV, DADER pBEUTE nyy =1,2,... E R>0KCH LT, 847 7, B E,
FEAALT-1,-2, BET-3KE20DHE (0,p) ENESEBE. E R>08ET nyip >0
WXL T,

Si={peD:7, =i}, i=0,1,...,6, (3)

LEHETD. WHRGEEE DRI 12024 TICHBTE 7T ODRRLER S,,i=0,1,...,6
KREEINDS, S;,i=1,2,3D&KICIE 0,p) ATRNVINTWS, EROEHFEIRIICEL
HI=.

RENSSULELEZRXLESENEDEDICEMTEINEZBREL LS. HMCHEE S,,i =
1,2,...,5 3292, MELT, Sy N EHDLEHIIERTS. S5 DRIIMBDO XA TICELT
5. R-0DWBREZEZXED . r O nBEHOB/NIE D, D VEHEHFREIMADH 5 VWITZHE



BRICRS>TUED. S5 FERTS. S FBIEIOABRBFRTCOEMEFERLETHS. EnbZ
NSDEOBIBEP TS, S, EnBHOBNCE T B EZARD S WITEBKSAEZICHE
32 £46 51,852,853, 54, BV S5 ERK 12(J:VC°35673"\9, DDEDIFE AR Sy DK
kb,

LOBEREY, ABEHREEX RABROBED S, 5, BXUY 5310, ZLUCHEEL LTk
SiX S ICBLEENEZLRDOIE. BE S, FERD R>0ICHUTIHEBI/NIVEEZLD
nNo, AR RICHUTHEE S;(1=1,2,3) 8BRAED. S, 02 R L ENNMIANEERED
FFTHs. kERLZEITRVE DOKAIF, HBRAR RICHLTHELALEIARNT S, DAL
REMN, ZRFEMTTCVE. HBHWZ IS, 2L OHEEPRNEEREO>NE I DRIMNIET S
HREDNDDDROMCHEBRTSE. BE ELAE S 2EXATHE. HEHENEFEL, T
r®(n—1)BEOBAR REVKEL KIS r D nBHOBID R E VNS L, BRI/
KBWT r=rypy THELTHL BHFERXOHERHEICEY pOAELIDNSHHELEHED Z
DIO2DNFRGEETERTZ. 25V, 9 FAKEFRED. n FHOBNIBWT my & mz THZE
MEZ20 —BHLEZFBHOREN HESIND, E—0FBE RETSNELNTHE
EN5.

BolFHLLS,i=1,23K2VWTBRLED. ZOLDRADERRBINIET S (0,9) 2F
D.REHFELY 1=t ICBVWT /2 < o < /2 WERYIED, HEKNTFOES T HEHRICS
WC, R TFOELID RNTIFLACERNTH S, E2D, REFH/NE X, A
ZEIZODEDO VDAL S T, o~ 0 TREDSITONE, ZOZLhBRO &S RBIEFE
NRBIND.

N="Nmin & REEETS. K D 2V 4 X (Az, Ay) DWEICHETE. ZOMEO#KT
HERBTIREES 2GR, (n - 1) FEHOBRN RUETHEHEIC, n— 1 BHOM
INDIRICRN RRWBIC o= bBO21LD 5. BOBRMAAE+ /NI BNE, ZOBM
I8, 8,,i=1,2308ICH LT e>0&8NELoT, 0<R—r<cRLBRBEIICTES.
ZOBRED QL pRHETE. ZOHBEERTHINTUIHLUTEITTS. 53 DHIF o B4
MEMIELT AL - TRT. S, OHEEF o NEDENMIIELT + L o« TRT. S, DI
MEADEMIHELT x & o TRT. Sg & S5 DAFENICTS. 5 FHEIWICE T, & 3T
EHINDE [, T;DHT S, OEEBZODILTHLY. Sg 1 npin = 1 DDFRED N
2. Npin = LICH U TRALDDHFETCEMERRERDDI L, ZN5E nypyp = 21K LT
E S MR T B, TR REITIE, 2REREORD T 2R T 5.

x L B/NOMEEERE » O n B EHOBNEDORMEICIS CEHED T

nEHED r
D /N DG The n-th minimum of r exists
IS =R
r<R r>R
tn—1 <t <tn otherwise
DLEICr< R
type 6 “ETor (122N [123A [223W | type0
Se type 5 E=AR rze rze e So
Ss type 4 type 3 type 2 type 1
S4 Ss So S1

X, % iy BEC R > 0K LT, D OBEICIZTE NE YIRS 1, 505 T2 0 R



