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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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X 2: NFvahR

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




oarticle |

particle |

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



Y2ODAENEZADND, p =0 HBERICHIETELEERD. EMSEHRAT2DDE
RATBOBAL LTROUBZENTES. AL O, + £ e DM, ZLT x £ o DM, T
55,

W DOAEBANETHS. S NOEREE ABTHHBENDHS. Zhz2#IT5E2D R%E
BAT, HALZLEITARTRYVEITNETHS. bhbhOFHREE, E2EBNEBREVWS
BB THS. DAFHEOBEHGHIBENICF v 7 IRNETH A D, BRI, D ML
WHEEFSTWAIhBLARW, ZOHE MEE2D S LA TEILERNHZESD.

®A 7055 LIE 4K D Runge-Kutta IS, BT D & = O Levi-Civita ERMEE 21X
EYDTHE. BEBEIFLREZISAMEEMS T5ZLICE>THKL E (Szebehely
& Peters, 1967). ZHAPFHT L ETCHF I LadoE. G =1,M =1,AB =1 &2 B
P L HMAoRMIEBEWICEI10THS. ZNEIERXISAMED TR — TRM 60 & Y
AN

3. FEOTAEN) 15 bk

£, npin = 1L ELTFHEEBRKT S, FTHEBLELBY HE DO 3 DOHEAT,, i =
1,2,3 BRSO SEMBEICHETS. T L T3P RS npp = LOBERX AT 2
D_BEHRHEHRTH D, RERD my & mz DEBERT7THY, Zh S O EHEED B O
INTHERDEZEZ2DMDTHS. [, DHE, BREEIPPRAAA-STWVWS. my & ms NMERT S
ZEICRMMOBED R, EE, mi i, mo & my DMERTDHICEDELEEET S, 20D
BREIC my & mo OHEER, H5WEHECZLEDR, m & ms OHEEREIENERERT 2
DTHH>IN. Ty, DHEFEAT 1EEEEAT 4OFBEENIHS. ZADOEHEIDIBEF
BEAWTZINLERERDLZLTHS.

IEEEE 2 Y A4 X (Az,Ay) = (102,10 2) OWEICZE L, BRFRADHHETIHEE
WMATH. HEERSICRLE., BEREHITZED, D 2SOV (v,y) BEERLE.
5(a), 5(b), 5(c), BEU 5(d) FENEN R =10"1,10721073, BET 107 OB EICHIET
5. B5a) T, R=10"' CLEOMEY A XTETRNTOEMN Sy, Sy, £ 55 KBTS
ZeERT. LRI, DOEEIITARToHILRoTWS. DFEY  my & mg DEBEHRENEL
5. ZHhEHRRLEBYTHS, HOEEBOBEIHFLEBY THE. I By bol x ITHE
NTVWS, ZORRI T, LT3 WA T 20HRMEBTCHIELELFMT S, 20 2008
RICEALTEOLAFHEEDELFHVE, —F ILbE AL oIKHRENTVWSE. ZDOZ D, Ty
NEREHRETHE L IFT A V.

B 5(b) IS AEFMERAF DN G . 20 S ICHIS T ERTH S . REARD | S5 1 nppin = 1
DEEFEELRVDNDTH D, BHERTIE, AEEBEZRN 10 2RISR S 2, K 5(c)
BIE5A)IKBVWT, ZOEAREKRTS. ZOBHKIE Anosova et al(1989) IC &k > THH
BINE, ZhT, D BEU T IKHLT, ZONTA—RTORFEPEHTHEZ Wb
Mol

FNEE T ICOVWTIREDIRAE? Ty TR BT BEEFREN 10 2ICETEHEIHMRVDN?
EODPULFELLFARNDLENHS. Ax=2x105% Ay=102BLT R=10"* L WD, #
REM () IRLE. ¢ FHICAZIKALTVWA ZLICERBLED . I, DEbH Y ORI
MM BEMICRAD. ETHEHMULELDIC, L, OHRREA T 1EEEFEA T 20WMEBEND
5 34T 108GE, BT +LellHEN XA T ADHE, x& - FEF ok AT
5. IyDEEEIEALT 1 THEZ NN E. DFE Y, B/NEREE rys MERTSZ. 202 L
B, T D EHEHET DIV OMDOHFET, BEOEBE LT3 >OMHAEEBEZ/#WTHREL
E.EEL, ZOB/MEZEDTHS., LENST rip & rigld, mo & ms DELE m; N8



W BEICHBNCRS RN, T, DZOHREEA T -1 OHRMBTHSE. TL,OFHTE, Z
Sihbn, EAE, o NEDEEICAT, s AEDLZIC o THD L, 2 BPAD L HIC
mi & mo PEBHERENEZY , o MED L ZIT my & ms DEBHFRIEZ2. oY . I, E
D& ris BB TEBLZABE, mo & mg D E my NBERT DL EICEOTRY
HEOBNERERTEDTHE. EXD, [L,DZOHWIDOEIEAT 4THBD. FHELME
MICEkBEL, LD EHE FTHOMICEZAREREAEETSE. [LO EBLXUTEHBICETSE DD
REDFHEL WE I ROME L LTHELTSBL.

# II(a). Positions of the binary collision points of type

1 for nmin = 2.

X y 0 time | v/h | ¢ Az/Ay
0.4200000 | 0.4369369 | 2.8583 | 0.6547 | v | +— 107
0.4100000 | 0.4318979 | 2.8517 | 0.6497 | v | +— 1077
0.4050000 | 0.4291917 | 2.8456 | 0.6470 | v | +— 1077
0.4030000 | 0.4280645 | 2.8460 | 0.6458 | v | —+ | 107°"
0.4000000 | 0.4263124 | 2.8599 | 0.6439 | v | —+ 1077
0.3800000 | 0.4133726 | 2.9046 | 0.6314 | v | —+ 1077
0.3600000 | 0.3983746 | 2.9344 | 0.6182 | v | —+ 1077
0.3386657 | 0.3800000 | 2.9609 | 0.6034 | h | +— 1077
0.3183789 | 0.3600000 | 2.9831 | 0.5886 | h | +— 1077
0.3004792 | 0.3400000 | 3.0013 | 0.5749 | h | +— 1077
0.2845334 | 0.3200000 | 3.0170 | 0.5622 | h | +— 1077
0.2702483 | 0.3000000 | 3.0306 | 0.5505 | h | +— 1077
0.2574134 | 0.2800000 | 3.0425 | 0.5395 | h | +— 1077
0.2458712 | 0.2600000 | 3.0537 | 0.5293 | h | +-— 1077
0.2355006 | 0.2400000 | 3.0632 | 0.5198 | h | +— 1077
0.2262059 | 0.2200000 | 3.0729 | 0.5111 | h | +-— 1078
0.2179108 | 0.2000000 | 3.0805 | 0.5030 | h | +— 1078
0.2105530 | 0.1800000 | 3.0885 | 0.4957 | h | +— 1078
0.2040820 | 0.1600000 | 3.0970 | 0.4891 | h | +— 1078
0.1984563 | 0.1400000 | 3.1021 | 0.4833 | h | 4+— 10710
0.1969779 | 0.1342000 | 3.1040 | 0.4817 | h | 4+— 1071
0.1969281 | 0.1340000 | 3.1049 | 0.4816 | h | —+ | 107
0.1969281 | 0.1200000 | 3.1049 | 0.4816 | h | —+ | 107'°
0.1896108 | 0.1000000 | 3.1140 | 04737 | h | —+ 1071
0.1863410 | 0.0800000 | 3.1169 | 0.4701 | h | —+ | 107!t~
0.1838152 | 0.0600000 | 3.1252 | 0.4673 | h | —+ | 1070 *
0.1820201 | 0.0400000 | 3.1296 | 0.4653 | h | +— | 1072 **

Homin = 1 FREDOBKOREEEE LD ES

() Tiyi =138 472 DFEREMELTHLOND, [, DX XA T-1 OFREAET

H5.

(i) MEOMM X EEETHS . HAMT X2 &, RERAE LET TRENS 5

WIS nppin = 2 DB RICHODNFEEBIRL &S BEFRER 6I1RLE. B 6(a), 6(b), B
U 6(c) R R=10"1,102, BLT 103 CHETE. MEOY A XWX Ax=Ay=10"2T
$H%. H6(d) EE 6(c) NODMAEEE, Av = Ay =103 THARALEXTH Y, K 6(e) &
B 6(d) NOMAEEE Az =Ay=6x10 5 THALEHTH S,



ZZTH, BAEBIBE _OBNN REYREDNSEZLERT. [3DFHEIXLT 20
BREMDIZTTH S, RERD my TEE my & may M DHEL, BEEIE my BNED Bk
HREBYBEINISTHS. ZOHERIL BICEVWEFEHDTRES.

B 6(a) "SR 6(c) ETERD L, s DFRMAED S HFE LU TETICHD - THE, T ICE
TETHHMRICH > T BHRANDHS. K6(d) & 6(e) FZDRREFMSIFHFT L. 24KD
REZ2 AR 6(d) ERDICHET o TVWBEEDICRAS. DR AL T3 THY, H50
EDOREAT 1 THS. H6a)WRBRTELZHIC&DL, 2D ORI T 2 8ICE T,
B D OMBERICETELTVWS. ZNEHAT 22D, B h ol E2#EY > T—
HEOHEED 2T 2ok, PYHFIEETHS. V2O BEHREAEBIEDIC, o 2
yEEELC, y 2R o FEICHBEEBH L CHES T2, ELAE o HIHAIC Ar =103
B THHEEBHSEELTE. pDFENEZINTEILEL LT, |p| DB/MENEZL X
102 EEYVRETNE, o MR/MEL B IR EEQ/NS AR ER - T, 22 &M
MWHBE Az =102 ICDET5. ZOERE | NEZIDOHET 102 ELATFIC RS % Tk
YRT. FREIRIDICRLE.

# 11(b). Positions of the binary collision points of type 3 for nmin = 2.

x y 0 time | v/h | ¢ | Az/Ay
0.4200000 | 0.4340855 | 0.6947 | 0.6537 A +-— 1077
0.4100000 | 0.4307602 | 0.7166 | 0.6491 v +-— 1078
0.4050000 | 0.4289388 | 0.7337 | 0.6468 % +— 1077
0.4030000 | 0.4281709 | 0.7412 | 0.6459 v —+ 1078
0.4000000 | 0.4269686 | 0.7359 | 0.6443 v —+ 1077
0.3800000 | 0.4178744 | 0.7232 | 0.6328 v —+ 1077
0.3600000 | 0.4069613 | 0.7128 | 0.6199 v —+ 1077
0.3341236 | 0.3900000 | 0.6963 | 0.6014 h +— 1076
0.3209127 | 0.3800000 | 0.6859 | 0.5912 h +-— 1076
0.2977338 | 0.3600000 | 0.6633 | 0.5723 h +— 1076
0.2778482 | 0.3400000 | 0.6386 | 0.5548 h +— 1076
0.2604930 | 0.3200000 | 0.6120 | 0.5387 h +-— 1076
0.2451897 | 0.3000000 | 0.5835 | 0.5237 h +-— 1076
0.2316135 | 0.2800000 | 0.5533 | 0.5097 h +-— 1076
0.2195321 | 0.2600000 | 0.5215 | 0.4968 h +— 107
0.2087723 | 0.2400000 | 0.4882 | 0.4849 h +-— 1076
0.1992013 | 0.2200000 | 0.4533 | 0.4740 h +-— 1076
0.1907150 | 0.2000000 | 0.4171 | 0.4640 h +— 1076
0.1832301 | 0.1800000 | 0.3795 | 0.4549 h +-— 1076
0.1766795 | 0.1600000 | 0.3407 | 0.4468 h +-— 1076
0.1710086 | 0.1400000 | 0.3008 | 0.4396 h +-— 1076
0.1661732 | 0.1200000 | 0.2599 | 0.4334 h +— 1076
0.1621372 | 0.1000000 | 0.2181 | 0.4281 h +— 1078
0.1588718 | 0.0800000 | 0.1754 | 0.4237 h +-— 107°
0.1563544 | 0.0600000 | 0.2181 | 0.4203 h +— 107°
0.1545680 | 0.0400000 | 0.1321 | 0.4179 h +— 107°
0.1535008 | 0.0200000 | 0.0833 | 0.4165 h +-— 107°
0.1532346 | 0.0100000 | 0.0221 | 0.4161 h +-— 107°
0.1531680 | 0.0050000 | 0.0111 | 0.4160 h +-— 1073
0.1531459 | 0.0001000 | 0.0002 | 0.4160 h +— 1073




RKIl(a) e D)IKBWT, B MIIBEFRED (r,y) BEEZRL, BEEWIT 28T
FEUEHAA O ERT, EUHIEEEHFREEZIRLTH S, ZOBRMIC o ITHEIIC 102
Eiy/psw, BEAMEAMIWHEECOBG FHERT. W IKREFETENSEA, v IE
FEFATFASETHE. WHD +— 4, HHEETCOHEZIENISEHT, o OFEN
BERELAICBWTENSHICE S EZLR2BKRTS. ARIC. vV D +— 25 FIHEETO
FERBETFAID LTHY, p DF BRI BHERFICBVWTEISAILE-EZLERIKT S
BRIC, BEMIE 1 RTY - XA DFEIC, o A 102 ERBICR-E L EDOHE OKT I A
XERT. BFOROEAI ROEFERLZZLE2RT. YBI R=10 2B LE. EH
1D22220@ENENR=10"* R=10°ICHET 5.

E—DBEELRBEL LT HERER D, O LETRAT 12247 30 BEHREHRNZED
5ZLTHD. ZhX, BRDEATD IARDHEHRIEMN | RTRDOBZZLEERT D, LW
DD, ZOREDEDLYD T3 DHEE nppip =2PHBEDEA T 20FHREENMNSTHS. H
RICHAT-1, 2, BLT-3DBERLEE my,me, BETF mz; ODERICHERICHETEHT
HY, ZERERETHD. ZOEBIDBZEDIC, L IKH->T, REDEL FTOEOHBERED
B RD . MEER 7TIORLE. B 7(a) BRED L, (2,y) = (0.4008347,0.4341623) 2 B HiFE
TOHELZHEE, M 7(b) IXKDTF, (z,y) = (0.4063779,0.4226183) 2 5 HF T 2 #iHE & #i
WTWS, BEICEADZLWE, ZO20DHHREOHICEZHRERIHEZILTHS. FE,
7(a) DBE, mo i my & mz DBHROGHICELHELTETHY  HENFRT
BICHEMEEYKT S, —F, B 7(b) T, ZHREHROGHICHET2ONMBTEC, &L
AERUERICEEM2ERT S, I3 ICh-> TOMEDERE L BHFEELY, Lo 2> 04
FEOMICEED LD BENMERTZZOLEIC my MHET2UHRELIH I TTHS.

B_OBEBERBRI KEFEHSEZVREEFAEICHSTD o DAIDFEWAEEKEFERDO L
ZETCERMETEZILTHSE. ZNRENIKRAS. Rll(a) KEVWT, o DFFDSHBE VI
r=0405& r = 0403 DETEALTS. ZHEFHERAR I3 £ (2,y) = (0.4035...,0.4284...) I<
H5. HEREDNZABEREDOEICHE D, “HREHEREADTBLIVECHZHIKHLT, ¢
DHFFET +BEY - THY, _HHREAVPZAFHEREOLEICHD b, AEHERLAO T LT
FCHBEICHLT, g DBFBEE — BT + THE. ZhER (L) TERIDENG. 2D
BRIFLVWEHAFERAEFLOOICHEAS. R Ri(a) CBRLNE LT, y=0.1340...
&y =0.1342... DEICEHREHREAVEET SHANH S, ZORTKROBITHERT S, &<
K DAHTOEBERAICOVWTHERT .

ERHOBET, HRPEOREHEICHEGRT S, X1l(a) & (b) DEMMICEHE L =5/ E
BRIV AXF o g FAICHHZGEET O LELEOHERPEOREEEKMRT S, &
B, “AREREOBBEREFEH->TWE L L, 2205 H5FMICTNEGFOBE %y
THLLEY BRPEPARETHDLTHL, AHOHEIFLHEI SHA TV B
MNERICB TS HEHEBIRERY v7 ) 7HE )N OBRBEBTHERTS. 5L, 200FK
REOHOEHEHENEZEEDDBERTNDMEIE exp \ DFEHICHA T 5, D F W EHLRHE
DRERERICHELH T 5. AROFERIEBHHFEICOVWTLHTEES. o LBHERERIL
BTHHN, HREHRAT, RINOBEEBMOENNSTNEINSWEERRETHDLWVWRD.

ZoLE HEMBOEEICOVWTW D2ADZLHRVWRE. T XALT 1347 30
BHREMOLEETIRERS . BIEFE 2 ICE S LBHTARREICRS . —F, BETEZ T}
RETHE.EIC, CEOOHBED Iy EOZHBHEREICE S EARREICRS. £2IC, #
MESMBBERAEBRX TEVMNTI D, R EENEE TS, DFY, DATEEA T3
DERHEFRI XA T 1 OHREHRIVEETH =N, ATRHFEKT 5.
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4. “HEsRihR & ==

BT, DABEFEEBLERL, 0,y = 1L BEV 20 ZZNNENTHEZLERE.
Z 2T npin IBNMIBEBEOBNDETH- =, RE T, npim EREL U THREADRE
BHiT 5. SHRRAICB T ERAOUMICHIT 5 RERICER LT T 5. MO D6
RO EW,

B8 IBRBOMRTHE. HICBWT, EMRT XA 71 OBEREMHK, ST XA 72 0mE2
B, BRI 2 A T 3O TH S, BRI, i = 2,3 EDOHEIE nypy,p, OEICH U THEZRA
THhokY, FERETH-EYTE, BREH D, EOBEORICHRETHLN, X472
THoEY, ZAT 3THoEYTE. Ebd, ZASOMBEERTHENTBVE. npp, M
MENWEZDOHFELOBAOMNEBEERINICERLEZ. HEXZORDVEEZFE->-THOLDHLD
BEEDIEF v I/ TES.

T, Npin EEMSEZICONT, 3D DEHREHFIA B(0.5,0) KINKRITEZDOHPRAS. &
FIE R A TOHEEHBMTH S, PEOBOKREINRHAREBLED, IO L HR
T35, HREHBOZIIND 4 EE2BATHEREIL, Z0HEOREE2K 9, 10, BLT 11
KRT. 20D OB WHMEZ, B0.5,0) & C(0,V3/2) L BHEME ZH D DO
BICHB o=, B9OE npin = 2,3, 4,5 KX T 2247 3OMBMIANSWM-oEHETHS. X
10 nppin = 2,3,4,5 KM T284 71 OHBFILOB-EHFETH S, BHKIC, B 11
Nomin = 2:3,4,5 KKK T 284 7 2 DHBIDNSWM-oEHETH S, MIDHE, BuEHD
DBNOBIIBZIBADZLNTES, BT my BHEE my & mz KELADEADE HE
BRI nppin, — 1 EIE R U EH LI my LERT S, M 10D5HE, HE my & mg WER
THHIC, ZNSOELE my DBEBTS. LU, rp £ rp BE/NEEICRS 2V, 2
AR 10(a) ICBVT, npy R 2ICFLW., BI—5, 11 DBE, my & mz WERT BHIC 1
BRE/NHEH#EL UTHBNERRT S, ZEABE 11(a) IKBVT, nyipn R 3IKELWV. 205
DHFXITARTROBRAONMICEHRITZZ 2L THL.

# III(a). Positions of several binary collision points of type 1 for different 7.

Nmin X y 0 time | v/h | ¢
3 0.4500000 | 0.3020860 | 2.7956 | 0.6437 v —+
0.4000000 | 0.2768580 | 2.9095 | 0.6145 —+
0.3500000 | 0.2367548 | 2.9795 | 0.5819
0.3182720 | 0.2000000 | 3.0197 | 0.5593
0.2879061 | 0.1500000 | 3.0597 | 0.5359
0.2713757 | 0.1100000 | 3.0851 | 0.5224
0.4700000 | 0.2413480 | 2.7484 | 0.6444
0.4500000 | 0.2346858 | 2.8296 | 0.6336
0.4000000 | 0.2076712 | 2.9303 | 0.6043
0.3423215 | 0.1500000 | 3.0212 | 0 5663
0.3189724 | 0.1000000 | 3.0608 | 0.5494
0.4750000 | 0.2028287 | 2.7578 | 0.6420
0.4500000 | 0.1946147 | 2.8446 | 0.6285
0.3832896 | 0.1500000 | 2.9793 | 0.5887
0.3465919 | 0.1000000 | 3.0493 | 0.5640
0.4700000 | 0.1746141 | 2.7944 | 0.6364
0.4000000 | 0.1347965 | 2.9674 | 0.5962
0.3708624 | 0.1000000 | 3.0286 | 0.5774
0.3596987 | 0.0800000 | 3.0557 | 0.5699

DO OO O U OO s s b Wwwww
FE <4< BPFEFE<AL BB < <BEDEBE< <
T
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EIHOPHEDOBRITVWERPHOLTHS. 2LxE, H9(a), (b), (c) BLT (d) KBV
T, ERE m & my BB, BE B, BHEOARBFRETR-ELEICZOEMIE DL,
10 DHEICNF Y AHPRVHOTWEZLICERT L. bW bOO TR RERICED &
(umehara et al., 1995), 225 O EHZRHHHIE Anosova(1991) DL D, RICEFEH, 2B D
HIEOEDLY TE m AR —T53.

SICRADLBY, 8472 (1 KRB BLU R A T3 (BEHR) OB T » BHCE T
5. —HAAT 1 (ER) OBRBMIT o ENCELRY, D (o8) ZoRICHREHTHS ., —
LR AT 2TY MO—EEEAT 3THD. LiEN-oT, 1 SEBFEOHEN « 8 2HY)
5LZA3TRH220HEHMBNLOLS. BEMICHIBLELZAICLEL, 2D T EHER
HTRARW, 2SR TRALCAAL TOHRMBOANRZEDLE. ZOEFL2HEMBTLED,
Nmin =3 & LT, 24 72 DHRHMICHD EMDLHAET D 4 20HEEHH L, ZOMRKR
ERI2ICRT. BHWIZ IO, y BEZELICHEML T, ZOWMBLOBEDORIZ, y 2 ¥
OICHITELE HEREDHBICINKTEEIICRAS.

# 1II(b). Positions of several binary collision points of type 3 for different 7,,;,.

<
~~
=

X y 0 time
0.4500000 | 0.3023168 | 0.6671 | 0.6439
0.4000000 | 0.2812764 | 0.6239 | 0.6141
0.3500000 | 0.2461233 | 0.5599 | 0.5784
0.3073905 | 0.2000000 | 0.4671 | 0.5436
0.2767155 | 0.1500000 | 0.3582 | 0.5160
0.2568950 | 0.1000000 | 0.2426 | 0.4968
0.2456624 | 0.0500000 | 0.1225 | 0.4855
0.2421603 | 0.0100000 | 0.0246 | 0.4819
0.4500000 | 0.2356965 | 0.6142 | 0.6338
0.4000000 | 0.2113482 | 0.5556 | 0.6025
0.3361021 | 0.1500000 | 0.4029 | 0.5551
0.3082707 | 0.1000000 | 0.2718 | 0.5318
0.2931699 | 0.0500000 | 0.1369 | 0.5184
0.2885410 | 0.0100000 | 0.0271 | 0.5142
0.4500000 | 0.1956425 | 0.5821 | 0.6284
0.4000000 | 0.1680804 | 0.5017 | 0.5967
0.3425173 | 0.1000000 | 0.3012 | 0.5541
0.3237457 | 0.0500000 | 0.1513 | 0.5388
0.3181079 | 0.0100000 | 0.0303 | 0.5340
0.4800000 | 0.1772825 | 0.5966 | 0.6417
0.4500000 | 0.1683652 | 0.5578 | 0.6252
0.4000000 | 0.1373689 | 0.4538 | 0.5932
0.3679738 | 0.1000000 | 0.3303 | 0.5702
0.3455532 | 0.0500000 | 0.1652 | 0.5530
0.3389791 | 0.0100000 | 0.0331 | 0.5477

R4 T2 DRI Ty Y2 2 2 THR AT SHERE TR, X4 71 Oz
B E 2 BICEZECEOVAT TV EEBREWAABMTH S . DARRICENE, 20
S OEME HICERLTWA LD B, BN, WHRER » BICES SO0 T, HRALE
BEDDBER L AEABLTEBENDSE. 2N 3TCBNT nypyy = 1 CRRLEZ E
?&6.Zhﬁxm@ﬁ<?,Zh%@%ﬁﬁ%b@fxﬁif&blt%%?.Zhﬁrﬁ
) CEHTBESIKHRS. s HICETRY TV &, 205 OEMBICH > T LA L AR

=
=

B
—+
—+

DO OO O O U O OO b b s s e W)W W W wwww
e B << <d BB EPEE<SSETEEEBE< <<
T

(e}
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KEAEHRENFHDN, LABZOZEWERETEXAT 2L 3OWMBEN, brxdO> YR TcER
NBEDIC TEENS ] . 2D DOBRRFURICHSBIXTHELLIANS,

BAT 1L 3DOHEEHMREIE npip >3DHEL I THED . ZRRRETLRLIHL . &
E, Npin = 1 DEZBRFEBROGE LA, npin =,3,4,... B5EXELE my & my OEED
Nonin EEH O ZAREZE 24772 D B ISR T mo BNFE T2 &S 2R GREH2R3TTH5. £
M5 Ty EICEAHEREDOERIIASDSE, ZASOEEMEICE-oTRDE, Thbb, 44
T 18&VEA T 3O_MBERLSE DODANTRD, R4 T-1 84T -3 DERHEEN Iy
LRDOLZRFTOGHEMEETRD S, FHREIRIVICERZLE. RICBWT, B nin.
BoBIUEMIEZBERAEAD (z,y) BE ZUTEAMIBR - SL=2AROEHA T Y
VUTRLEMETHS.

# 11I(c). Positions of several binary collision points of type 2 for different 7.

<

~
=

A

X y 0 time
0.3000000 | 0.5570104 | 1.9482 | 0.7524
0.1500000 | 0.4030308 | 2.4879 | 0.6170
0.0995804 | 0.3000000 | 2.7052 | 0.5450
0.0707400 | 0.2000000 | 2.8761 | 0.4914
0.0553515 | 0.1000000 | 3.0183 | 0.4570
0.0505631 | 0.0100000 | 3.1296 | 0.4452
0.4400000 | 0.3273010 | 1.7771 | 0.6779
0.4000000 | 0.3120474 | 2.0932 | 0.6578
0.2699049 | 0.2000000 | 2.7481 | 0.5722
0.2255331 | 0.1000000 | 2.9789 | 0.5311
0.2124411 | 0.0100000 | 3.1264 | 0.5174
0.4600000 | 0.2503266 | 1.7949 | 0.6599
0.4000000 | 0.2266665 | 2.3260 | 0.6304
0.3183322 | 0.1500000 | 2.7794 | 0.5780
0.2923304 | 0.1000000 | 2.9294 | 0.5577
0.2781273 | 0.0500000 | 3.0433 | 0.5457
0.2737633 | 0.0100000 | 3.1224 | 0.5419
0.4700000 | 0.2081834 | 1.7991 | 0.6532
0.3674499 | 0.1500000 | 2.6652 | 0.5982
0.3324987 | 0.1000000 | 2.8797 | 0.5742
0.3144911 | 0.0500000 | 3.0237 | 0.5606
0.3090672 | 0.0100000 | 3.1188 | 0.5563

OO oY Oy UL UL OUU UL U U i s b s W WwWwwww s

e EE L EEEFE<SBEEE< << BEEBEBE<C<
|
+

13 (z,y) = (0,V3/2) ALET 2 HHAZSHBEHRAERVT a & npi, OEHBT S
TTHB. MORBTHLZAICkD L, BITHERR

loga(n) =1 + (e2 + 2—3) logn, (4)
MR YLD, MNERIEICE Y,
c1 = 0.21754, co = —0.87541, c3 = —12259. (5)
25, 2 SHERER

a(n) = 1.22430n 79874 for large n > 0. (6)
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AROENE. ZOMBROBRIVEDLZEDABARW,

5. BIEROI &0
—HEDOERE LTEELRBMERRE 2T LD LD,

B 5.1, HHAF2EKMEICBVT, ny,p 2RO E X, HEERAIWHEEEICBNWT
ValEuilknd.

HEBRR (1995) 3ZOBBROEHDOMHEEERRLE, WIKROES CHEREED S,
OAMBEEL 2KTTHS. LER>T, ZOEMH S HRT 2HELMEIT 3K TH/HK
HERT. —F, ZBERI 2NFOEEN BT LMRETHS. Thbb, HEHRS
BEBIIRRT2THE. —MIC3KASHREL RKRT2DSHREBT 1 RTORDY 2F>D. X
T, bW ObNOBEFERIZORDY 2WHEEMICHELEZ L LRHETHS. R, bh
ODNIHEEZENNT, ZOEIOHERBLEHEND 2BHEICAER2 TS, PLEOH
e “HEHRERAL IS 1RTOREESE 2R THEICHBE T2 L AKHICIE 1RTL &
5., LRI, BB REPMPETICREINEZLE, 20T TN TR ABERED S RER
INBHEBOLEICHZETTHS.

HE 5.2, SHEREIERS XA TO RERHEHBENHEEOIETH S

Devaney(1980) MEEH L= 2210k 5 &, ZEUHEICS W TR, S2RTERICHE Y, =4
WRICKIMEIEBICH S, ROZEERPEI D, LICH D, BOMERETIE, BE2MHI
NSREEEZRDS RYD 2BOELOEL 2 HHERY T2, bhbhOge, SEHERXSL
LEMEHREEED; RICHS. HcnWBRAZHALORE gl RICHIET 2R ERD. EEL,
LRy ECEYECHD. EBLLEMBFERICHTVEAFHFRIKIPETEH 2N
bhbhDk Devaney DL FERDZRFIOZMBERPETHS. bhbhDOBBEIKRD LD
ICERILTES.

2= 5.3, HE D OBR T3 IS - T, & B(0.5,0) IR T 2 ZMEIR RO ERIINS - T,
RiF mo WNEE my & ma KERAICEETZLEICAELZLEOEDTHS.

ZORFNOEZBE R EDOEEINRVEDNTH S, B my, mg ETHDTRIVXF—ED %
WHBEICBWT, EE my & ms B OAHERE2KZICHEYES. BEKTF me OWHHEMEZE
SHBOREBI SEHRHERI T TCHED. FEZABOBE, m, FEEFRAO MAEHRE
BMZFTLELBIDLEEDEMEZETS. ZhAFRVWDWES TS VaB=RERTHS.
mo DEEEEZ D LR T L HEE my & mz NEHO EERTIERICZOEMNHETS.
LML, SBICEALABEBEEP LTV L, EEN 2EHO AREHREEZ T L EIC , N
HEEDOEMNCHET IO RWYPRMIIP-TL 5. RIS, B r 2EBEWHICHEPT L, EEDN
nEEHDOHAEREEZTLEEICE LD E my PEEDEMEZET IRV EET S

Observation 5.4. B EHRHMMDLEMT p A (FEZWFE) T, RHMT o AVE (FEETH)
TH2L 75, ZHREHRALEX T AHREMEED &, ZOEFPIFEICRDS, EFHEIC
BOGEODAKRTHS.

ZOBBT, CSHRERAERODTIRICHERCEETH L. ZAHRAOEFEENEINLD
N5,
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# IV. Positions of the first twenty triple collision points on I's. Ny is the number of
minima of the smallest distance, (z,y) the position of triple collision points, and « is the
vertex angle of initial isoceles triangle.

Nomin X y «

0. 0.8660254 | 1.5707963
0.4035896 | 0.4284000 | 0.4427212
0.4529373 | 0.3031644 | 0.3080119
0.4704101 | 0.2414607 | 0.2438709
0.4790156 | 0.2037885 | 0.2052260
0.4840270 | 0.1780150 | 0.1789690
0.4872651 | 0.1590877 | 0.1597664
0.4895060 | 0.1444976 | 0.1450051
0.4911357 | 0.1328464 | 0.1332404
0.4923716 | 0.1232902 | 0.1236046
0.4933331 | 0.1152844 | 0.1155413
0.4940998 | 0.1084624 | 0.1086762
0.4947253 | 0.1025672 | 0.1027480
0.4952450 | 0.0974127 | 0.0975673
0.4956785 | 0.0928599 | 0.0929939
0.4960499 | 0.0888044 | 0.0889215
0.4963679 | 0.0851642 | 0.0852675
0.4966420 | 0.0818753 | 0.0819671
0.4968829 | 0.0788866 | 0.0789687
0.4970952 | 0.0761564 | 0.0762303

© 00 N OO s W N

I e i e e e i i e
S © 0 N O U ke W NN = O
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0.5

0.5

-1.5 15X 10

-3

5: Npin = 1 DBEDERYED REZ. 55 + L o X o NALEDHZED my & my
DERERT. AE x L o o NALEDHED my & my DERERT. THE AL &
P WNHELIEDHZED my & my DEREXRT. (a) R = 1071, (Az,Ay) = (1072,1072), (b)
R=10"2, (Az,Ay) = (1072,1072), (¢) R =103, (Az,Ay) = (1072,1072), (d) R =104,
(Az,Ay) = (1072,1072), B&L T (e) R =107*, (Ax, Ay) = (2-1075,1072).
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0.5

030 -

0.30 0.280

X

6: 5 LREBR. ZEL, npin =2. (a) R=10"1, (Az, Ay) = (1072,1072), (b) R =102,
(Az,Ay) = (1072,1072), (¢) R = 1073, (Az,Ay) = (1072,1072), (d) & 6(c) DEFH ¥
HEDIER. EEL, (Az,Ay) = (1072, 1072). (e) & 6(d) DIEFEEBEDIEKR. EEL,
(Az,Ay) = (6-107°,6-1075).
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—-0.3
—-0.8 0.5

7o SHRITHER R RRT 2 S IEE . WHIAIEL (a) (2,y) = (0.4008347, 0.4341623)
and (b) (z,y) = (0.4063779, 0.4226183).
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8: & B(0.5,0) IR § 2 5 iR 51 . %’f&, R, BRI B A 7 1, 2, 3 DEZRHEIHR
ERY. TROBFE npin THS.
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9: 84T 3DERMIMIIDOE. (a) nmin = 2, (b) Nmin = 3, (€) Numin = 4, and (d)
Nmin = 5. PUEDFIHIMEIL B & C &5 SHRD L B2 & D EICH - =,
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10: 24 7 1 OERBBRSI LEOHE. (2) nmin = 2, (b) Nnin = 3, (¢) Nmin = 4, and (d)
Nomin = 5. PEDFIHAE L B & C IS L HRMBME DL RICH - =



< A\
. \wi\\\\\\.
(d)
e NN

11: 247 2 DR LOHE. (a) nmin = 3, (D) Nmin = 4, (¢) Nmin = 5, and (d)
Nmin = 6. FUEDFIHIMEIL B & C &5 SHRD L B2 & D HEICH - =,
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0.2r (a) m,
3 v~ T
—0.4 )
—0.1F )
0.07 (o)
~0.0t1 -
0.001 (q)
_0.00F s
—0.5 0.5

12 Nypin = 3DBEDE AT 2 DEZRIH ED 4 DOHE., LB, (a) (z,y) =
(0.0707400, 0.2), (b) (0.0553500,0.1), (c) (0.050563,0.01), and (d) (0.050516, 0.001).
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— 1.0
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20 | | |
1.0 2.0 5.0
‘Og " min

B 13: Iy EOZMEREDME L nppyp & OBIR, o 1, SARERICE S #HE O #5208
BEOEA (ZV7 V).
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14: ypin = 1 DBEDERYED MABER. 5T + L o X o NALIEDHED my & ms
DERERT. AE x L ol o NEALEDHED my & my DERERT. AT AL .1
P WHALIEDZED my & my DEREXRT. (a) R = 1071, (Az,Ay) = (1072,1072), (b)
R=10"2 (Az,Ay) = (10"2,1072), (c) R=10"3, (Az,Ay) = (1072,1072), (d) R =104,
(Az, Ay) = (1072,1072), B&L T (e) R=107*, (Az, Ay) = (2-1075,1072).
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15: B5 Rk, ZEL, nyipn = 2. (a) R=10"1, (Az,Ay) = (1072,1072), (b) R = 1072,
(Az,Ay) = (1072,1072), (c) R = 1073, (Az, Ay) = (1072,1072), (d) B 6(c) D EHHE
BOMER. EEL, (Az,Ay) = (1073, 1072). (e) B 6(d) DIEFEEBEDIEKR. =L L,
(Az,Ay) = (6-107°,6-107°).
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