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Prof. Gisaku Nakamura

Opening Address

Jin Akiyama

Tgdssssuy

% He was an all-rounder in mathematics and had a detailed
GO [nn o a0 knowledge of number theory, probability theory, statistics, graph
theory, geometry, and particularly games and mathematical puzzle.

He was known by the name of Japanese Martin Gardner.

* Hec made it a principle to read the originals, for example, theses
of Gauss in German, Pontryagin in Russian, Poincaré in French
9-11 Sep 2022 and so on. He did so because he thought that coming in touch with
the original ideas of discoveres is much more important than just
mastering the latest theories in a refined style.

N N . % He went his office by motorbike, even when he was around 80
j—‘—‘ 7 = :/ 7 7 }\‘ l/ A Ea%ﬁ Hﬂ‘?‘ vears old. He often grilled fish in his office in the university for his
lunch and i caused a ion since fire alarms in the
building would go off. It is one of the memories dear to me.
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Prof. Frank Harary

% Frank was called an ambassador of graph theory and he spread
graph theory all over the world. He published about 600 papers on
graph theory.

His motto was “Another day, another paper”.

% The standard text on graph theory, “Graph Theory”, was one
of his works and it was translated into many languages (I am one
of those who was led to graph theory by this book). He was also
known for founding the JCTB with W.T.Tutte, and the JGT.

% He was a practical-minded person. The university cafeteria
offered as much as one can dish up on a plate for a standard charge.
Whenever he had lunch there, he heaped up so much food on his
plate that every eyewitness burst into laughter! And Frank always
demanded me to do the same, so my dish was also heaped up and 1
was very embarrassed.

Prof. Jifi Matousek

it Matousek

Lectures on
Discrete Geometry

o

% Jirka was a mathematician, computer scientist and full
professor at Charles University, Prague, and ETH Zurich.

% He was an active writer and published eight books, including
"Invitation to Discrete Mathematics" with Jarik Nesetril (1998),
"Lectures on Discrete Geometry”™ (2002), and "Thirty-three
miniatures' (2010): those books have been translated into Japanese.
* T heard the following anecdote from Yoshio Okamoto:

Jirka liked to spend his summer semesters in Switzerland, and liked
to hike in the Swiss mountains. Whenever there are choices of
hiking trails, he tended to select a challenging one.

Prof. Godfried Toussaint

* Godfried loved music with all his heart. He led the band called
“Algorithm” and played the drums.

% Yasuko Matsui studied at McGill University for a period of time
and she told me the following anccdotes. On the door of his office
he put up a poster of his band. His drum-playing was as
professional as his mathematics, She experienced the sight of his
playing the drum at a campus festival as a dramatic scene in a film.
* At the food court one day, someone asked him to act as a model
for a luxury retirement homes. Yasuko guessed it is becanse he was
a fine gentleman with graying hair.

Prof. Narong Punnim

* Narong had perfect attendance in JCDCG? from 1997 to 2015.
He was the Co-chair of TIJCCGG with Wanida Hemakul (The
Thailand-Japan Joint Conference on Computational Geometry
and Graphs) 2012.

* He was given a royal decoration from The king Rama 10 (on
behalf of the king Rama 9), since he contributed a lot to the math
society in Thailand.

% Narong was always the idol of his students, especially girls.
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Prof. Ferran Hurtado

expression showing her mixed feelings.

* Ferran had a very varied carcer. He was a painter before he years, there were many occasions to meet him in conferences in Asia
became one of the leading mathematicians in Spain. and Europe on my visits to Paris and his visits to Tokyo.

* When he first came to Japan, he lost his passport and wallet. * Antoine, his son, is a frequent speaker in JCDCG?, Michel
The staffs in the office of JCDCG were thrown into utter confusion. himself may not have given lectures in JCDCG® conferences;
My secretary went to the office of American Express in a suburb of Michel had often visited the conference venue and spent time
Tokyo to report a loss and prevent the usage of his credit card. drinking and cating with us.

Ferran bought a bouquet of cluster-amaryllis and he gave it to her * Whenever 1 visit him in Paris, 1 stayed in his house. He had four
as a token of his gratitude. A cluster-amaryllis looks very lovely, but big parrots in his house. They squawked loudly every morning so
most Japanese associate it with flowers in cemeteries. She wore an that 1 felt as if I was in a tropical island. And they spoke in three

Prof. Michel Deza

% My friendship with Michel dates back to 1980. Over the 40

different languages in one sentence (French, Russian and English)
becausc their master Michel did so.

Nous sommes birds,
Spasibo (Cnacwéo).

‘We love chanter,
Khorosho (xopowo).

BRI/ 0 £ LI A0S AT DMk 72 5 KB A L Turi= 72\ - A2 B S
Jet v 4 =L DR L BT T

Group Photo (On line)

Sponsored by
Tokyo University of Science

Conference Chair
Jin Akiyama (Tokyo University of Science, Japan)

Jake Albia Program Comittee

Wanida Hemakul (Chulalongkorn University, Thailand)
Takashi Horiyama (Hokkaido University, Japan)

Hiro Ito (UEC, Japan; Chair)

Mikio Kano (Ibaraki University, Japan)

Michael Lampis (Universite Paris Dauphing, France)
Stefan Langerman (ULB, Belgium)

Chie Nara (Meiji University, Japan)

Yoshio Okamoto (UEC, Japan)

Hirotaka Ono (Nagoya University, Japan)

Kenta Ozeki (Yokohama National University, Japan)
Toshinori Sakai (Tokai University, Japan)

Shin-ichi Tokunaga (Tokyo Medical and Dental University, Japan)
Ryuhei Uehara (JAIST, Japan)

Aaron Williams (Williams College, USA)

Organizing Committee

\qﬁ"‘s"l'% Hiro Ito (UEC, Japan)

§ E Mikio Kano (Ibaraki University, Japan)
8 . bm Takako Kodate (Tokyo Woman's Christian University, Japan)
“o ,,2 Yasuko Matsui (Tokai University, Japan)

’(‘f\n?/w%*’» Atsuki Nagao (Ochanomizu University, Japan)

Toshinori Sakai (Tokai University, Japan; Chair)

Akifurni Sako (Tokyo University of Science, Japan)

Xuehou Tan (Tokai University, Japan)

Shin-ichi Tokunaga (Tokyo Medical and Dental University, Japan)
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T, BEOE 1L, BEHERMZ2ICR T 5 20 Fi < ICE 2 KILBROMIERB R A2 K ED
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Results of experiment on bisecting 4-flowers

0

OO

Every pair of all
except pink is
interlocked.

Ve

C.
0

X

Every pair of all
except orange is
interlocked.

Gluing
order 0-1-2-3 0-1-3-2 0-2-1-3 0-2-3-1 0-3-1-2 0-3-2-1
1-2-3-0 1-3-2-0 2-1-3-0 2-3-1-0 3-1-2-0 3-2-1-0
Labeled 2-3-0-1 3-2-0-1 1-3-0-2 3-1-0-2 1-2-0-3 2-1-0-3
4-star 3-0-1-2 2-0-1-3 3-0-2-1 1-0-2-3 2-0-3-1 1-0-3-2
a
(2) 0
1 0% 9% |9 |VD
; VAV,
2 Every pair of Every pair of Every pair of the Every pair of the
o Each loop is the 3 loops is the 3 loops is other 3 loops is other 3 loops is O
3 interlocked with interlocked. interlocked. interlocked. interlocked.
just two others.
(b)
0 | 4
’ 0o © (9 & SN 0| &
B, . . . , .
) O Every pair of Every pair of Every pair of Every pair of Each loop is
B the 3 loops is the 3 loops is the 3 loops is the 3 loops is interlocked with
3 interlocked. interlocked. interlocked. interlocked. just two others.
(©-1 Pink and orange Orange and pink
0 are interlocked. are interlocked.
1
o

\VIRY
SV

4 2 Qj
B
3 Orange and green

are interlocked.

Green and orange
are interlocked.

Every pair of all

except green is
interlocked.

Orange and green
are interlocked.

&

Every pair of all
except orange is
interlocked.

Q
Q0

Q
X

D

All pairs except
a pair of
pink & green
are interlocked.

0

Orange and purple
are interlocked.

Purple, green and
pink interlock
with orange, but
not with each other.

Pink, orange and
purple interlock
with green, but

not with each other.

Green, orange and
pink interlock
with purple, but
not with each other.

Purple, orange and
green interlock
with pink, but

not with each other.

Y
.Y,

(ZDHW) L2 ZADLE SICELSIHE 4 KDORGET—7"0,1,2,8 2148 THELE"
d-star” &, BT =T DRV DEE F a XL L LEICHE LT 52 T, ZDOL2F7ADL
NS (P12 1E, 0—1—2—8 25, BENZT—7"0 & X EDIDHIC L, KiIZT7—7"1 &,
(2T =728, BEIZT—7"838) EFEICA EDIDHIZLE 52X T, HAE D5 2%

PLEEE] S DEITRL THET,

ISR E,
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T, I A EDHEIC O D FIEIE R0 E VI FEEREEAEDB TRD L7225 T
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KL, —BTFECTOMNY LT WVIEBNEE L TR0, £ A B0 206R%E = AR
DS LTHD “A-F=v7” L) FIETLE, ZOJHEE Mari-Jo 4 b KEX
ICASTLEE S EBWTZOROWERD Z & D X H T, BAERE 4 72 Tl Ee
JihE L&z 72u 7z Mari-Jo JeE DZEIRDENRAMERICH & £ Lo, BARR Z & 22
b, ZOHEMED T, M REOEAHBEITFSE W& ET,
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8-2. #&F:B¥R4-k+/-Moulton Configuration-

i
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9
5
+H

RU®IT KENEDO -3 TH L N EREOERMEICE T, A DM, &+ [-Moulton Con-
figuration ##&HR L, T DWIRICHIA TS EIZEDREDEAS ). RABETEHS L6 LiIdwA,
WIES Z ORAOE EIZW 5. 240112 D ARG k + [-Moulton Configuration 122 TE 4
T, ZOROEREZ LIS ETICOP 2/l 2 T 20 LD THIZ .

1 HRIBFOBME EMRER

1.1 XiFhH=E

KIET R L, KPR HPRIE L % EOME 2 AN L 6 2, ZRENDREOHME Z Dbk
MET 2 TH S, Z2DIREDIE=2— b (Isaac Newton, 1642-1727) 2’FE R L %2 AFLI D
HRHIZ205, C0Ud, TRTDHDBHIZH EGI N E2R>TOTZDNORE SITHERICHA L
HuOREEED 2 FIZKHEMT 2 L v bDk, chaBclickT L,

F:Gg (F: TR, G: SIS, m: WEOE R, v WIERL OB
TH5.

1.2 N {¥H=E

NEMEO N ik, 2 L EOHKREE ST, WREREOR Y Z 14ELTTIHATAS. HEB X
Z 213 HD U CHIBRE AR T 2. 2D X9 % 2 DO RIKDOPIFREHARS 2 L2t 2 (Al TH 3. 2
REIZET 2 3 D0kl %272y 77 — (Johannes Kepler, 1571-1630) D4Hi% &> T, 77
F—REE BV ITIEE, /1y - AL R — A (1667-1748) % 2 (RfEIC B 2 5.2 721, |
DEAP S, REDIPHEZENTERT Z LICRII L 72722,

2RMBI L OO T L SEMEE 2 5. FIZIEH EAR EHIERY. Zaud, BEE O Th 7z,
2RTHIUTERL 227208, 3HICH 5 L ZNZIUC 3 DDHEZ R - EAB 3 RTE L. Iz
o TEREOPUEZ TSI N T I LI, HCDFEFEPRML 22 LA 5. LipL, TH2BITHY
WZEER T A DIEAARETH B 2 L&, 7V A (Ernst Heinrich Bruns, 1848-1919) A%AER (1887)
L, DbLICZDEEADEYN # X7 > 4 L (Jules-Henri Poincare, 1854-1912) 2352 L 72 (1896).

STV IR 20 b DD, FFfF 2> TRABDEZ S § 2 £ TINETICWL L D OfRHR
HoNTWS, 2D LX) RbDRRRE L ERD, Z2D—2034 4 7 — (Leonhard Euler, 1707-1783)
DENNSFERRE (1767), F72MD—2057 75 ¥ 2 (Joseph Louis Comte Lagrange, 1736-1813)
DT IEZ AU (1772) TH 5. EMRARIZ 3 2O RED A OEMR B2 IEA 72 RETHE) 2 5

LRHAE TR Kb 2 N E Tz 400 EORMBIRMNIE R (2021) 20
2B D FHEIC 2V TR TR R HARSERTE (1991) 1SREL W
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230, IE=AERITIE-AFOTERIC3EPVEL, 20BE2RT I L EEE2RT540
THD. WL TRAZINDD, PaYvREEEENSNKEOEST. KBBEREE Foy
HTLE=MFE2RL, 53 2 NFhofEziloTw3,

VTAETIE, ZAUSHIA 8 DR L EIEN S & DAFE S/ (C. Simo, 1999%). FIHH ETIkH 5
3RV DFEFE LD ZNETNOMEEZ DD, ZOfh, EET 20 EH0I3HIICL T, 4
e, 518, ... LEEED L TOWAIEA TV S,

1.3 HIDESE (Central Configuration) & Moulton configuration

N RO — 7B iU ELE (Central Configuration) & PRI & D3H 5. T, n ffkHd—
DDRVEL L, ZORBEOELDY G n BZNENADIEHO I, B X OHOOFEHED D —ED
FE, ZNFNRABOWEZ A DRI 2L DE W) . BICHNLicA A 7 —DER#P7 75 v
Va2 DIE=AFREL DLEED—D>TH S,

1910 %, € — b b v (Forest Ray Moulton, 1872-1952) 234 A 7 —DEMRMEE n B~ EIREL,
—ffb L7z, Thbt, 3EOERE3/2 =3 °H LI LR S LT, n @O REOERED
/2 H 52 ERRLIEDE. LT, n BEMMEIE Moulton D44 % & > T Moulton configuration
ELIRIEN D,

1.4 k+ [-Moulton Configuration

1%, 2@ Moulton configuration Z & LI ARV EFE L2, W 2POREDRZREZ LR LT
AU EAMRD BICifA7ZE F, 2N ENOEEZHT 0w L RET 5. Zho oidgjic—oEd
BRIETZERSCALUER LW OPDOREZMAT, HILORZEANT I EXTER LD ?
EVHILDE. ZLODREDESE A, B oMA2REDELGZ B T4, —fIC,AICBZ
MZZE, BIZWEZNTELOD A DMNEIET S EHMSNS. (MENRELLDENS, Y
SROEENZHMERLZ A LEZ NS, HBHWIE, FRNEFNPEM TN CEMDEE R IRO 5
PHLNZw, ZoL) BRI T I BEMALZ LR L THFESR? L&A,
DM R w7 TRLE R k + I-Moulton configuration & iy#4 L7z, k% A DREDH %, [1Z B D
FEOEZRT, T, 2NE TOMROEREE Z DFEZENT 5.

center of Aq,...,Ax
° oO—0— ——— -, = °
A BiA \ B A
1 "2 center of A4,...,A,Bs,....B; ’ "

1: k-+1-Moulton Configuration

3Dynamical properties of the figure eight solution of the three-body problem, Proceedings of the Celestial
Mechanics Conference dedicated to D. Saari for his 60th birthday.

lzzcwi R, KBRGEDRTH Y, ROIEEE LT LE ) REOLGEIET.

SIEWREEZFZL, MAIEB =5 x4x3x2x1TH5B. £72,3/2 33 DERS 2D LTATy ¥ a®2MfioTir
HERLTVS.
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2 WHRATR
2.1 AEXZLTS

2.1.1 Moulton configuration DHFE

Heb Iz, AFFE DI X 72 %5 Moulton configuration D AR E AN T 5. [FAl—EHRE LI KEHNE
ATOT, s 1,2,3,--- E&EBF%255. ZOEFIEDLTTENTNOMEE ¢1.¢2.q3, -,
EEE my,me, ma, - - E:?%T. EIETOROS, < p<g < THDL. £z, ZOFREeHE
DELZ ¢ TERL, ZOMENDARED TSRO I EEDEZ N £ 5. ¢ & N FHICEHTH 5
FROFRMED n HDEE D Moulton configuration O IE

ms mg Mg,
5T b+ Mg — ) =0,
(1 —q2)* (g —as)? (01 — an)?
e ms My,
- + ot Mge — ) = 0,
(@ —q2)* (22— gq3)? (g2 — qn)? ( ) (1)
ma mo Mp—1
—_ J— __—J’_Aqn_c :O
(Ch - qn)Q (QZ - q”)z (qnfl - q”,)z ( )

E,RBEOBERULEFOABANTES. R 2 LEHICHA D, IFF2 A Thr 2 Eh
Wﬁ#%% ETHHHT B EEMIC 20T, SITRTFFICOWTOARHNT S, &1
TOEP 77 ATHLH, B2, BIRXELEQIZONTA T ADEBEA TN, 25252
n%w%ﬁuﬁE@jl)%ﬂﬂﬁLt@®% FoT i< jDHEE g — ¢ >05DTZDHEIE
fﬁxmﬁbg>3®%Aiﬁﬂhv4%1_ Bh, kD, mEOn FOORIE Ng, — ) &
72 TOHEBv A FAILRD.

Z ZH 61, k + I-Moulton configuration IZ&HH T, n=k+1 LT 5 Kﬂ%’(“&i E+1ED
HBRZEARICH 72T BORERFET 20 ) 02FAXL0720, (1) 24 ) LEFARST
WRIZT B 7281 ﬁt&ﬁﬁh”=(—i—f%WUAM6 hkaX VB 22 TR 7 €

DT 7 ey FTHLREW, L Mo E L oEEREIT LOICRERALL. 20
FEEAT S E FosER

hiomao+ hysmg + -+ "y gyt Mg + A(Q’l - C) =0,

—hiamy+ hogmsg + -+ + ha g Mgy + Mgz — ¢) =0,

—h1 k1 M1 = hg g me — = g1 g M1+ Mg —¢) =0

@;5*&% %?’k+l%k+l—1&8ﬁﬁf<%ﬁb@bﬂ<wwf%mﬁﬁﬁﬁ@ﬁb

EMLHFEANTHEZZER W, B2, k%E S5, 123 L34UT, E+1 =8 THEG 8 A
Jjﬁasﬁk?l%.

SHEDLA LEFLRZATIRFEZSNTOANIOLFE (FPL7 7y b, FV v LT BFLE) O LE20VI.

offifye, Aofiigitolzolzlvsis,
7%?@) PR RETFERBEL RS, ZOMLIRE THRABEDAS.

il

Tl
(npl}
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2.1.2 fTHERT MILORE

THELITELT, Xoi AR T uRE(ED. LIOREOEIL EILb Mg — o) oI HE
LTWwd, ChHERENEq —c ga—c qgz—c, - ZHTETOHMRIPLDOEEELS. Y
D& " 125 h,‘_j Lt }“)l/“'(mh ma, mg,"') k@%kﬂméi‘:

0 h]g h13 e h-] k41 T qgp —C
—h1a 0 has e ho k1 ma G2 —¢C
A : ~0
=i ki1 —he kg - 0 Pkpi—1 ket Mg (-1 Qeri-1—C
—hi gy —ho k1 o —hpgi—1 ke 0 Mkt Grel —C
(2)

DEIIFFNERT P EHGLETBRRIC RS, KGO k+ 1 ROEFITINE, 7 Eh 6H T2
PO THEPLATED, S6IC, TOFDIA Y THDBEL THE I BRTDRFEHARS &, &
DRTHFALCFETTHY, ELADFHTHETHTHE 2 EhBbhs. Zo k) 5iTilz, £
P90 E 7o 2 RATH WP F S DAMDRTORE, T0DS k + HHOFEZMEARLF T LT
HHIEETLTS.

T, 2I6RLIPVLEANICERZEDTHI ). FALRBREZ->TLRLOED,
ZTlEk=4,1=3%L, 4+3-Moulton conficuration IZ2WTEET S, 2FH, 4 DDOKE
A= (A, A, Az, Ag) I A TV S E 2 A, BIORE B = (By, Be, By) ZHlET 2. 2D
EESTE sHy = Cy = 35380 3H 503, 2 TREmMDFRAEOIIENC 1 530, HinDRiED 41
1D BT S, DE Y, DS By, Ay, Do, Ao, Ay, Ay, By ENiRZ. LEedioT, 2R2H
DIVATE R =R ={ >

(91,92, 93, 94: 05,96, 97) = (D, Ga,+ Ty Ty ag» Ty A, )

(ml:mZ!mSmemSamGom?) = (mH1 2 Mg s My, mAszA:ijA‘llmHl)

DEHICRENDS. IhE EOHFEA (2) Y TEHD D E,

0 b1 his hie his R har\ [mg dp, — C
—hiz 0 has  haa has has  hor Ma, Gy, —C
—hig —has 0 haa has hag  hay My, dp, — C
—his —hos  hga 0 has hag  Dhar my, | +A| g, —c| =0 (3)
—his —has  hss  —has 0 hse  hsz Ma, Gu, — C
—hig —ha hss —has —hss 0 hgr | | m,, Qay, —C
—hi7 —hay hyy —hay —hsy —hgy 0O My, qp, —C

Ll ARG hORTFLHESHZ 2L ZATH D, BlZAIL hp, 4, ERALTHDIZE->TH
DL RE2DTLOFHIILTHS.

22T g, m, BIOIZEAONTER, q, , m, BRI (H2VEER) 72.om, 3FE
FIFIEDRE, ¢, BZNDEHES N KENOFKETH 5. 2 DM 2/ TRABDFIRIZH
DD EMEEL T, BOREOFLEZHNS.

8 Hy = nir—1Cr = (n+r — 1)/rl(n — 1) BEEHAGDE EFEN 5.
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2.1.3 ~%1&R%

I EL LN, INEROERT Th2 1 ERE) LW FEZEE WbWws 10EETHS. +D
LDz I HIC 107’%&)7”:%@75% A2 10ED5LETTHS. 20 "~21ELHS, L0IEZTPE
FRFERIETE . PR, LA (a+b+c)(at+b+d) 2T 2RIIMA OFEIIAIZH % a+b 2
HHLTInh%Z1 O@%&E%. IR X LW0IHEEEE 5 A, (a+b+o)(atb+d) = (X +c)(X +d)
ELTRET S L,

(a+b+c)la+b+d) =(X+)(X+4d)
=X?+(c+d)X +cd
=(a+b)*+(a+b)c+d) +cd
= a® + b? + 2ab + ac + ad + be + bd + cd

EVAHSII FIHORBLEZVL TR I (HEEVEECIENTES (LHFZ 30, AV ER
T N2 2T D Litkndd) |

ZFIT, 0 I~ 1 LRE ) L0IEBZFEEALICOIND AN, o) #IDIcEZ ok
THOKM A DALEZRIHENR T bV g, a0 00, ) EEBZRTZN (m, ;m, - ,m, )
Z2ENENLDOMMEEZTq,, m, TET. L.')'ﬁ‘%é:, RALP I 5 E:i-'%ﬂ' &Ajfa?lfl
BB A THWOLFEILESTRT LV TES. Ak, B6MA2RKEB @f\AE%ﬁTﬁﬁ
VA (/N S ,qh) CHBERTZN (M, ,my,, o my, ) EXNLNLg,, m, £T 5.
hE (3) THWA DI, my, ,m, ,m, % EBIZ, m, ,m, m, m, ZPBIZ{H L9

TAINDF (FEDIETY) 3”)\2’&’%2%. T g, Qg 0a, PEBIT, 0,0, 4,4,.44,,0,, PPTEIC
5'5%4: AT (Molidy) k2 ANBEZL 5. $5L, (3) 1F

0 Juz bzt ke ha his R My, 4, — ¢
—his 0 hsy : —has hsa his hsg my, qp, — C
—hir  —har 0, —hor —har —hsr —her My, Qn, — €
—h1s  hoy har 0 hos  hes m, [+Algq, —c|=0
—h1s —has har | —hoy 0 hys  has m,, qu, — ¢
—his  —hss sy : —has  —has 0 hse m,, Gy, — €
—his —hss her | —hos —has  —hse 0 m,, qs, —C
EHSHETIEATES. 29 LT/l o ki U s i -fin 2z —2 DB e EATINE

6
H; H m, q,—¢

DEHICEERZ DL, Bl v Ve ABRABHKEDRS. 2206, ZoABEREMAL T
MED MBI E 5.

3
B) BNF2 (Kio%) T8 L, Hy1d3x3, Hy 13 x4, Hy 134 x3, Hizdx4Thd. bbb
kR AIEZICLEOEPS CHETFEICRET L, Hy &1 <1, Hy 131 x k, H;Gikxl i
kxkD/MTAITH D, oz, ZNEFNONTHNDONTZRTH LS. H DRTDHEFIFLES
LT THBN, 1 g, DT aw—;bg i2q,,, kg, PIETHE. DED, Hy & B ORED

HE AW DR, 77 (H ff?) ZoWTAh L, BHi%E T2, 20ZFNORgDEE (o
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iBERTLELIITTE TV, AR, Hy & Hy 12 AL B, H i AXEOMBEL2ETHET
TETWS, %72, Hy & HIZZNFNDEMTYTH 24, Hy & Hy (3EE (L% AR
BHAaZL) LTeA+ AL ZHITBEHTHS.

22 HFoRXEEZD
TR (4) D270 2FET S &
Hym, +~Hm, +Mq, —¢)=0

ER D, EADE 2, FHIWE, AT AHELTTTETCWE. Z2ithb Ak ;7«30)95
oAU LERHTH DD, ZORDY 4+ 3-Moulton configuration TH L 722X, ZD A L el
%ﬂ@@ﬁlﬁ-ﬁﬁ’%ﬁi@%%h&%t(ﬁ%"&Z‘ﬁm#‘f%% L7z3oT, 2D 2HIZMD T ’5-2_6
NEBEORIZE L WOT Hm, + Aq, —¢) =0. £->TERi

1{31’115 =0

LB &Y, m, =m, ,my, m, ) ="0,0,0) BRO—2>TH25 I LIFMMRETHZ. 2D
L9 lc—HIFRDEZ “EHHG)%*J tﬂJ}m

HROVFORE L, EOREIZIERT NS LI E 2w, 2R, HEROERIZAED 30
HI3D 1 THD., TNTRHIRDPKBOESCHEELZ G55 LRBEVEESTI V. 29ht
SoOTHIRBEELZVE VI ZETEARW., ZOXIBFLEEZITLELZZRVERE THE
NOER) LIRS

ST, m, =0DERPIMPHLESAE5DELVEA I H. ERE2TIE X7 FLORICET &

—his has  hor m 0
—h1a  —hzs har o 0 -
J hss h My, | = (5)
—his  —has sy 0
My,
—his  —hse  her 0

TH5E. BUNDEEROT 20T DT 7 REZLD

W Z L, 20 —3y =0 & 4z — 6y = 0 R AHEKX L L 72K, —2dORXD[jI% 2{%’%‘*9“6 £, 2
DHDRERLHELICHES. 2F 0, 2ARICHAZZHELD, BEEWICIZ 1ARZDE. XoT, R
r=3y/2H5IEy=20/3 ERTIELDPTERV. ZOLIREAEE, 7071 J;m 7?
20—3y+1=0& 102 —y—-2=0%#VIHZL 7 7E32THY, (z,y) = (1/4,1/2) »

5.

T, Hy D7 7130 2E39, ZITHy 343170150 T, v 73R T3ITHS.
L, 7703 THILEMIZAMOMD AR, 2Lk H/ANZ Fiud, MR OMITFET 2. Mm%
RIBAUE, Hy D7 7133 THD, o> THHEIZ m, =0 LMz 20,

TD 7 v 7 ZHNDFLEZ L 0B 50, RENLZOBRESH LIELTARDELZ KD 5275
HETHD. mEH UL, TERLE 2 DIRL THNOITIIZBERITINCAET 2 2 k'caba
5. ZOFFERZTR > THRBATAOEEDITOT E AL Thiud, 207 » 7 13EKEL L 5.
FNDLHE LY, BEATH DB NS W e, BEATIIDRE 7 v 7 DREI IR S, —H, fﬁiﬁt

93y/2 13 W ERLUTHS.
0% B0 CHVERE DT 5, b BIHCNOFOEREEINA S, 2 DO & AL 3HEOZ L2859
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9 5E, T DMENE» E D) pPICE 5. TP FTCLTNET v 7 3R AE. ETH
U7 v 7 IEZNED/PEVE VAT LILHESL. HaD 7 v 7% RODLEGE, AfTH LI BEDOVTA
1 OERWT3RODIEFTINCT 2080 H 5.

2.3 ET1XeEZD

HIfifi¢ B OREDEBEDHEL I 272D T, KICB ODREDMEDPRE 20 25,
m, =00, FERK4) DE1RE,

Hym, + Aq, —¢)=0
ERB, ZZRIE3IADHBEADPBNTOUIZDEN, 20560 12%HETTL,
hi2ma + higma + hisms + higme + )\(q31 —e)=10

ThH5. hij = 1/(9‘@ - qj‘)Q O THEIZ LA EHEET &,

mao Ty ms meg

— + + =+ —+ Mg, —c
(=) (@—@w)? (1—a)® (g1—gqe)? (@, =)

my,, m,, My, my,

R A N T LA O TR LA (T TR Mas, =) =0
ThHs. FTEROXPOME LI ¢ =q, ZBROARTORBRBERLDT, Tiud g KT 2%
BRSO ARAE. ARE ¢, < q., £V, @ Olli%, By DB S 1 KH (—o0, ga2(= g, ) OH!
P THEZLS.

F9, 1 B8 (—o0,qo) DHEH L X, BOBED LS REERD 5 2002 /15, ¢ OfFz L
AREAMPNEL LT DD ATHITRPEAEAREL RZDTZENEFNDOMEIRFIEDE,
BHROENq —¢) FHREAEANI S BD —cc lETOTWL, £ ¢ DIEE g 1E
A E EIEOGRBEALLANIS REDTEDMEIF +oo ~NEFHET S, 5 2E) 55 4 JHIZ
EDEK, 2 L TREDHEIZEICA 22, BRERICHRLS S bTraETHS. 2FD, ¢ »
(=00, q2) DEITE I, FROEDIE —c0 225 00 FTOEIHDEE LS. w4 T AL T T A
ANEEBWIC GES ) B OFED S, MR TEIZR D X957 g DEBZDOIXEINIZHT
H5.

TNz, ARERAEWNZT q OB 1 D%k, TNLERS 002D 720, 22T, 20
DWIEZ PR D 72012, Il % g T T2, T2 &,

2me 2my 2ms 2mg \
_(Q1 — qa)? B (g1 —qq)? B (1 —g5)° - (g1 —g6)? A
FHDGEHER A T ADED 3 Fela DT, FHOFFFD A T A LHIGHOE TIEDHEIC AL, Lo
T, 20 g Do RO EDMETH>THMTIEL 25 2 Lavbid, iUk, Ay
B2 Thd  EABHRL TV, LoT, BAPRIZHEDREE, 7272 1ETHL. 2O b,
ERZ T qu =g, &, IO BB EDRDRS. ZOX)RESE T—RICkES, &
VL AR, RD D 2 A0S BAER T g5 = q,,,, g7 = ¢, PEICRED L RE LN
TE 5.

Hag O REL b LHNSOXMDZ L% (a,b) E£ET.
2gy DPWINT AR EOML B TEML, CAPRAC 257 0d L) T3 2 8950,
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2.4 12D0ORXMIC2KEEEL

LIAT, B EBPRIUKM, #lZIXA & A ORMIZHLEEL ZRTFTNONEIPIESY Y Lk
XBDEHH D P FI L, m, =m, =0DHE, g, &q, FEAUEZRT. X
D,2KM&E By & By BEELTL E ) DK, REFRTOHRIZOWTOMADE D H 5035, K0
Tld g #q; ZIREL TR 2D T, LOHEEDS Qy, & 4u, ZEUCKMBICEET 2 2 L iETE LW
L, 2FED, m, =0D%HE, k+ [-Moulton configuration TH % 7221k | KIEICEETE %
D1 EDATHB.

CIETDEEEZZLOEHLE, my, =0 DHE,

L 1 2OXMICIEETE 2 KEOEIE 1
2. A SN RIEDMEIFZNZN—RICIRE 5
3. A2 KEDEDERMEE E+ 1
4. MR BREPETHADLDEEEZT L Z, ZOREOLTIE
ki Hy = 10 Cr = (k+ DV/ENGED
TH5.

3 m, >0&RBH

Hiffild k> 1 CTHo7DT, 26 k< DHEGEZZELITCHT V. bRAIC, k=1 DOFRIFHET
i & FRRDOFERDP BN D, BMROLDIPLREZELELTE=2,1=3 LT, REZEH»S
B],Al,BQ,Az,Bg LR, Lff.?fﬁ’)f, %h%‘h@ﬁlﬁ&ﬁ%#i

(Qb 42,43, 44, QB) = (qglvq/\l 5(132 3 qA27qB3)a

(M, ma, Mgz, my,ms) = ('mglamAlamBQ-,mAE-,mBg)

E D 22MiOEAEERIL X912, Hym, = 0 0F 60523, ZhzestflicE L

e _ Moy,
’12 23 ’2‘) 7)’15‘ — O (6)
—h1s —hzs hus :

5. 22TH, my, = 00RO TH LY, LOfTAERL LTy 732, KAEIE3 THD.
SO G, RABO I D 12%A-7A=8 (BAEH) LT2L8v m, &2 F74=F
t>0& LT EREEETS L,

Mg, | _ t hizhas — hiahas (7)
My, hashas + hoshaa \ hishas + highos
LB, IUE, my, =t BETHL, m, ,m, SFTHY, m, PIETHNE, m, ,m
ICIETHL L) @b BRI L2TFLTVS,
22T, ERz2owTh 2L EBZ v, (7) DEWDMER 7 PV OERSIE, 20N

b3t

B3

- th h25
—h14  hgs

7h‘12 h23

, hi2hss + hiahog =
—h1s  —has

hishas — hiahos = — ‘
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THE., ZNoDFFIRIE, (6) D2 x 31786, 2R EFNHE 27, F3FERTTE 2{751D
THIRTH L L BbD 5. BRAIT, (T) DTEED hoghys + hoshag (&, 2OTHD S F 1 5% b

)@%iﬂ%%wfﬁsﬁﬁ

Pty = Pty = P 7’ h,' 3 hﬂs
LTTEBIAOTAATSHS. 22T, Hy= | 2 "

FIDITHIRZE A 2RI &, (1) 2o T,

—h1s —hss hus

my Mg, " -4
ms | = | Mg, | =~ A_l Ay (8)
ms My, —Ag

ERTILENRTES.

3.1 E1E£z23

EC, Hymy, =076 2 DO DROFEDREMEN I TE DT, Thg (4) oF 1 @M L
THD. (4) D 1Rz (8) #f AT B &,

—A,
mlf
A ~Hy Ay + Hym, + )\(CE,; - C) =0 (9)
1
— Ay

L% IDEEIC, INEMET q, .q,,,0,, PTEEERTIENTERE, m, >0 b#ED 1
DLEAD. CHEMND RO ICEIEER RS COFEME oy T Lo — Bl T
BUH (@) £ M TRIIT 5 ERO LI 125 5.

Theorem 1 (FEEBEH). vy-TH FO—ROEGERT AT 2B (2, y) IS LT fz,y) =0 %
7 R (20, y°) BEEL , B f(z,y) & y TR L2 DI (2,y) = (2%,9%) ZARA L 71H
DETHITIUL, 20 OIECER SN S PR WRE 2B g(x) T, THEIIC f(z,9(2)) =0,
Y = g(a) N7 T DOV —EITHEET S,

IDZEE, ZOMIZHILTBRZ & fz,y) IH722DH (9) TIOEMAEEE T T &,

fila1, 43,95, m1) = 7A7(h13A2 — h15A3) + hiom, +hiam, + Mg, —c),
__m
,f:a(91=Q3,(15=m1) = A,

mi

1

(hlzaﬂl - has’—\a) - hz:am,,l + h:mmAQ + )\(QBQ - C),
m

fslar, a3, 45, m1) = *Ki(hlsﬂl = hasA2) — hasm, | — hasm,, + Mg, —©)

ThD. INLDREDH D 1R (), 99,42, m9) T fi(q), 45, ¢2,mY) =0 &=L, fi % qu, g3, g5 T
WM L7725 E my=m? Z AL EERFETZ UL, mp = m? QUL CER I —REM S
e B3R 9(q1, g3, g5) T, TEBEMIC filar, g3, 05, 9(q1, 03, 05)) = 0, mY = g(q?, ¢3,48) ZWi7e T HD
M—BIET S (i=1,2,3).

23Ty = 0Dk FIT fi = 0 25T o0, ¢), 0 B I HET 5 2 L 2RLEDT, % g1,
g3, g5 TR L7cH E my =0 ZfRALZERTE TRV E2nmid, (9) #3577 g(q1, g3, g5)
WEEL. £-T, =0T q,03,qs P—EICIREL Z L 2IATE 3.

MR & 3 EHDED 556, 2OR0 1 DRI EERELTEPOEREEER LTI T LRV, 01k
fhd ey 2 22§ RS
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7, T2 g, g TR LD E m =02 WA LME 2 Y a2z fli-TRIHET
. Y abe TR e iF, n ROREZZNF N 0 HlORMBCRMT LI-bDE2THOMTEL, #
B RDIFTIRD Z L &S, (9) DEDEHERT 3 3 K& 202N g1, g5, g5 TR L
#Bom=02RATE. itk
dg1 dqz  Jgs
Afs  Ofs 0fs
% C)_Q% dqs
afs 0fs Ofs
dgy  dqz  dgs

my1=0
DX INZWNTEET . &R f OWO DI, ZNENZ q1,q3,q5 TR L7, my ICF%
RAT2DC, #RIFERT 5. 7, HIAIE
of1 d 2m, 2m,
7 lmi=0 = 57— (h +h o, T A, — = - L — - +A>0
8@1E ! 5@1( 127, 1474, (s, =€) (@ —q2)® (@1 —qa)?
fiiﬁ, f] 0)% 2 IEMF‘i%Eﬁ?&ﬁ qds, 4s ﬁiéi mfhlf;V5®f‘7 c’)fl/(’)q;; = 3f1/8q5 =0 »@% 5.
H21T, BITLRAKT, Y 2atfTAOHRTD 56, IEDMEE & MRS 7ZT DB, 1201
e<HTBD. ko, vavialRe L0805 L e Eons o2 my=m, >0

| d_ql 5’613 8@5. . . ey ST =
D, my ,my,, BIEDHEEED, g, ¢, . q,, PHEPZNEN—RICRES 2 L DER T E .

3.2 1D2DXMBICETHEVWEEEE D 2XFEEL

24T, m, =084, 1 2OKFIZ2 2ORGEZET HWI 2R L. TlE, m, BIEOMHE
ZEDEBREIEAID. ZDTLEBGEL W,

HIfiof 2L L 7Ly LT, RO N2 LSS A1, B, By, Ao, By £ 35, LEdd-T, #
NENDIE & ER I,

(ql! g2, 43, (14:(]5) = (qAL7QBL3qB2:qAZJqB3)r

(m1:m23m3:m4am5):('mAmelrm vaQ?mBB)

( hiz  hiz his )

*h24 *h34 h45

Tha. £oT, Hym, =0 DHE 1A, hiomy, + hugmy, +hism,, =085 by bm, b
HICIEDEA DT, ZOHBRRILD Lo, XoTom, > 0D5ES, 1 EHIC 2 2OXMKE
ZEIF RO EPMEAETE. ZOERIZ, (k1) = (2,3) DBEAPSESHENALZLDTH L,
l=k+1THIUETEALLRELHBBTHoTHORY U2 e+ FicFREENS. DlEoEE
ZEEODBE I=k+1TBOEENETIEDEA,

Bs

LD, Hs i3

1. 1 2OXEMICHETE 2 KIEOHIT 1
2. MZ 6N REDEBFNFI—TTITHRE S

3. k + I-Moulton configuration (%7272 18D
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4 #¥pbic

R { D572 k +-Moulton configuration D583 | < k+ 1 DE\EDTIEAMD L 2 ATl
FERICAEDEL ZEDRTERL. 28, 272000l vwE 2ATRNICE) 2 EPE-TNnS
DTHBEZNE 1 OTORIL T E .

—HT, I>k+1&%%EX97% k+-Moulton configuration [3777E L 22 WO Tl i\ & HEE
TELN, ZNEIATEZEBRB IR, FLINECIREERFFAFLEOMEE LTHELT
S7H, AOELEIFT Z L1275 £ k + [-Moulton configuration DFEFED AJEEMED X S IZIEA 5.
IN6DI LiE, SHROMERETSH 5.

BRI N E TAIE 2 I 2 E > S MR mUER R A S BEICE# 2R L LT 5. &
BSEAN IR AR DL S BY) T SICIRE L T RS D, BIZEICROTE 2 KB L TufziZvn .
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