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1. A comparison of classes in the Johnson cokernels of the mapping class groups of
surfaces; Naoya Enomoto, Yusuke Kuno, Takao Satoh, Topology Appl. 271 (2020),
107052, 14 pp. (##FHiH, in press.)
2. Generators and relations of “lower-triangular” automorphism groups of free
groups; Takao Satoh, J. Pure Appl. Algebra 224 (2020), no. 8, 106340, 27 pp. (%
5tf, in press)

T HF [(EFRE-DHRPR HE]

© Fhfram L
1. Construction of a Survival Tree for Dependent Censoring, Asanao Shimokawa,
Etsuo Miyaoka, Journal of Biopharmaceutical Statistics, 2020, accepted (&FHtH)

2. Construction of a survival tree based on concordance probability, Asanao
Shimokawa, Etsuo Miyaoka, 62nd World Statistics Congress Proceedings;
Contributed Paper Session, 7, 155-163, 2020 (& #tH)

Eil IE [BPHME_SEEHE EESR]

O+
1. BN 6 & TRFEWRE) —HIERE EmoEb 28 oeH, B E G, LFFE
A. pp.1-302, 2020 4 4 H
2. BRALFOIERE, L FEE EMR KGT 6 i, i E (OHEE) | LEHKR,
pp.975-979, 2021 4 1 A
3. Ty JAUOERE, ELN B FHAED GR), B EFEE, pp.1-576,
2021 45 4 H
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© 1RFFEE
1. PEEERTHIIWVEFEOaan, BEBEENTE Y Z =S TLICE S R
B—H¥RICbALERWL O], D IE, HAEHL 2020 412 A
2. Bt o= an ik (B 285, B IE #S2m E &SR EREHS . 2021
1A

@ HMEEEEHEEE
1. ¥0 B, KORNEZAINLSTE : W ROTHE EHEBRICEHR S D ER, =%L
¥—7 4 —F L, pp.88-89, 2020 4E 7 H =
2. ¥ E, AT LY RFPOWEHEE ., 265 2 5, pp.51-54, 2020 /£ 7 A
3.EL iE (B#F) . NHK LRLRTF0n2, - U7 1| pp.30-32, 2021 44 A
5 (2021 42 AFI)

Eif BA EIPH%EE Hem)
@O i C
L BRI RT 2R TR EE 2 E N 280 OB RRER 28T 5
BROBG —BHERETOREL S LI2—, BB RFHAAEIZE, 5 6 7,
2021 43 J, pp. 71-80.

© HHFREE
1. 5ZXED 3D 7 VELEICET 2 EREICOVWTOELE, B A, o 2 4F
10 H AfI%, BRER KREHAHENR RS

@ ot
1. HRERRFABGEE [ RT b AGREE] 5EAL, 2021.3.13.
2. Tokyo Journal of Mathematics #RfEZ&H

A BR— [EPHRAHMPHREER #HE]

@O  frmC
Cobalt chloride, a chemical hypoxia-mimicking agent, suppresses myoblast
differentiation by downregulating myogenin expression.
Akira Wagatsuma, Masayuki Arakawa, Hanano Matsumoto, Ryoichi Matsuda,
Takayuki Hoshino, Kunihiko Mabuchi
Molecular and Cellular Biochemistry 470(1-2) 199 - 214 2020 4 7 A
Flatus and toilet air may be routes for faecal-oral infection. Ryoichi Matsuda.
Biomedical Research and Clinical Practice. DOI: 10.15761/BRCP.1000216.2020 4 12
A.
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© FFE - WIRE
M4m0 D DEYF] - TIIHA TNV Ee FORT: fAER— - MATIRER,
# U — - B Your Biology2a, Malberg’ s- Hertogenbosch 2018) H/KfE, 234
H. 20204

OIS
Ryoichi Matsuda. Dietary Phosphorus Overload Aggravates the Phenotype of the
Dystrophin-Deficient mdx Mouse. Therapeutic effect of calcium and Vitamin C on
muscle degeneration in elevated Pi or at low temperature cultures,
2020 Padua Muscle Days go Virtual: Italy Morning (November 19, 2020. Padova,
Italy)

Ryoichi Matsuda. Japanese Junior and Senior High school Biology Education are far
from "New Normal." the 46th international congress on Science, Technology and
Technology Based-Innovation (STT46). (October 7, 2020. Bangkok)

EE— NGEPME OS] 202047 1 256 B ERkANA A7 —v
A StEA T TR - ZHERT )

MHE—HEZO®EE S (2020411 H 28 H I bR kDFNT +—F L 2020
(0 R R IT 068 & B 1)

R — TEEREA Y oy 7 13l 2 2 | (2021 42 3 18 H  BIIAEEFRL K
FHEA )

@ RFHR (K2y-)
B B, IR (2019) : B LR T OEPEE /I - R O SR
HRBICH DN AIH, ARSI ERE 43 2ERTHIUE

e o), MHEE— (2020) @ BRI T OEMBREO ST~ T hOAFE LA 1
DONT HACME & DOLblE, HAREMHEFEHF 104 EFERSHIRREETE

HREE L), MRHE— (2020) : B AR T T & AARDPEE R L OEFEFRBEEO ik —
TANATE DY LT 5N TWD M, AR EHEFRE 44 FEmLHE

B Zofth
My A b v 7 0 —FGE O EE TEp iRz Pke ). A E—, TOSHIN TIMES
Digest &~ HARZRET HWIEE O @ E~ORRIGESR, WA A7 — )V RFEE
724, 100-101 &  (2020)
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EE

* Minoru Itoh  ‘Making the Mathematics in Science Enjoyable’ The ASE’ s Journal

for Science Education, Vol. 100, number 373, June 2019, pp.17-18
A
i L

* Minoru Itoh ‘Making the Mathematics Enjoyable in Modern Science’ The

Electronic Journal of Mathematics and Technology(ISSN: 1940-4204), December
17,2019

» Minoru Itoh ‘Enjoy science which is not what it seems’ (CGEERIFHF EFEES

Association of Science Education (ASE) Annual Conference 2021) (Online ;
https://ase2021annualconferenceonline.sched.com/; HEANF LUV —27 v 3 v )
202141 H 6 H

« Minoru Itoh  ‘Enjoy Science and Mathematics Education(2)’ ' International Joint

Conference on STEM Education (IJCSE): STEM Education Pathway Through the
Crisis (Online and Offline) The Alana Yogyakarta Hotel & Convention Center,
Yogyakarta, Indonesia, 19 November 2020

FiE @)

* Minoru Itoh  ‘Enjoy Science and Mathematics Education(2)’ Regular Course on

Joyful Learning in Mathematics Education for Primary School at Southeast Asian
Minister of Education Organization (SEAMEO) Reginal Center for Quality
Improvement of Teachers and Education Personnel (QITEP) in Mathematics 29-30
July 2020. (f > R & 7 BURF EMO IR 7 2 7 5 P BETHE 2 C ORI
AV RRTTE2PLIC, YUHR—L, v —2T, E~w, XA, X FL, T4
Ve, A=A T U TEORL - BORHED 200 4L EZOOM (X 52N LT,)

FHREE (2B 5 RS

- JrERe. AORREEZESERE IMATH-% v 7R OMIE] Oa—7 1 x—8—,

HOR R RS (2020 4 9 H 20 H ZOOM Bife)

- JHiRe. RWUR SSH AR A ¥ —ife R figBh =4 (2021452 H 11 H, ZOOM Bif#)
- (PR, B HETRIE RRE~ ZOOM 12 X A HEHRE (2021 £ 2 A 19 B, &1

e, o RERE . PGB OMIBTER D %)

Z DAl

2020 A T IR SEabE NS ESTER
2020 FEETHEEFHATHABEEESHFTELEA
2020 4 PE R IR AN o I 3R — 2 SSH iE = fe i8R £
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i

Current state of inquiry activities and issues to be explored in the analysis of

experimental reports, Ryunosuke Ozaki, Hiromi Matsuoka, Fumiko Okiharu,

Proceedings of International Conference on Technology and Social Science 2020
(ICTSS2020), FllilH (6 pages), (2020) i

Can simple harmonic oscillation simulations help learners to understand graphs?,

Hiromi Matsuoka, Ryunosuke Ozaki, Fumiko Okiharu, Yamato Hasegawa,

Proceedings of International Conference on Technology and Social Science 2020
(ICTSS2020), FlilH (6 pages), (2020) #FifT

Application of wave simulations in distance education, Yamato Hasegawa, Hiromi

Matsuoka, Ryunosuke Ozaki, Fumiko Okiharu, Proceedings of International

Conference on Technology and Social Science 2020 (ICTSS2020), FlklH (6 pages),
(2020) #FA.

BREETOTFRHESE CHIAT 2R FHE 160 o AT I & £ OBRATFAIR,

IINRBE =, BLAESCT-, 2020PC 7127 7 L v A SCE, 207-210 (2020) #HifE.

H (FREFEOZE)
Ryunosuke Ozaki, Best student presentation award, International conference on
technology and social science 2020, (2020).
Hiromi Matsuoka, Best student paper award, International conference on
technology and social science 2020, (2020).

< Ot
R ST M = S SSH EE R E R
PASFEREN MERA Y vy 7 HARZRS RIEERE
arva—XARHEFYE RSRHE
HAWBAE = PlE
HAME RS TRYOWHEE] wmEEE
AW P 13 (R

Bl HE (BEXERERREEE L 4 — AHE]

@

1.

2.

AT R

JNWARTRA:, FffsE—, ELES. SEEFICBT 5 FEOFERBR L~ L om L,
N, EC L 5 2 5K OME. HARHE TPainsiE. 44(1) pp.37-48,2020
(EHeA)

BEE, WOE. SEERFCBWCT 2T 47 7—= 72 BER LI R bigE
FREDEE— 0 EF e 7Y — kOB AMICB I 2 EEREZB L C— BHET VA
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W22, 12(1) pp.145-154,2021 (EHA)

TRENZS, B, MUk, LA, BT ESEE o~ T 5 —m LA iR
TIHWRBRY — 7 v a v 7. HAREE L¥aim LGS 44(Suppl) pp.69-72,2021 (&
WA

ViR, PR, PEBERFRNCBIT A REFBOSE. AAEE L% L
Z8. 44(Suppl.) pp.181-184,2021 (&HFHA)

RS, TR, AR, EEBIT, . BER BB P A7 A DSIR

DOkELE BFE TR, B ARHEE LF2im CEE. 44(Suppl.) pp.209-212,2021 (AHA)

@ Proceedings

1.

Kyoichi Yokoyama, Tadashi Misono, Rieko Inaba, Yuki Watanabe. Development of
Nudge System: To Nudge Other Students Through Their Tablet. HCI
International 2020 - Posters(22nd International Conference, HCII 2020
Copenhagen, Denmark, July 19-24, 2020 Proceedings, Part II). 2020.7 (&#tA)

. Tomohiko Shima, Minoru Ito, Yuki Watanabe. Changes of Students' Beliefs about

Cooperation in Synchronous Online Mathematics Classes Incorporating
Cooperative Learning. International Conference for Media in Education 2020
Conference Program and Proceedings. 2020.8 (#&#HiH)

Kento Nakamura, Tadashi Misono, Yuki Watanabe. A Study on Development of an
Instructional Design and Technology Class and Instructional Designs of
Pre-Service Teacher-Training Students. International Conference for Media in
Education 2020 Conference Program and Proceedings. 2020.8 (#£#if)

Kayoko Hashimoto, Yuki Watanabe. Mathematical Problem-solving Strategies
Related to Self-regulated Learning. International Conference for Media in
Education 2020 Conference Program and Proceedings. 2020.8 (#£#if)

Koki Tamaki, Yuki Watanabe. Verification of the Effectiveness of Developing
Problem-Solving Skills Based on Engineering Design Thinking. International

Conference for Media in Education 2020 Conference Program and Proceedings.
2020.8 (#FiA)

. Daichi Taketaka, Yuki Watanabe. Active Learning Practice in Mathematics Class

Aimed at Improving LLX Level. International Conference for Media in Education
2020 Conference Program and Proceedings. 2020.8 (#&FtH)

Kohei Mimura, Yuki Watanabe. Development of Online Video Contents for
Teacher Training Program. International Conference for Media in Education
2020 Conference Program and Proceedings. 2020.8 (#&FtH)

Takaki Kondo, Yuki Watanabe. Socially Shared Regulation of Learning for Higher
Education. International Conference for Media in Education 2020 Conference
Program and Proceedings. 2020.8 (##HiA)

Kyoichi Yokoyama, Tadashi Misono, Rieko Inaba, Yuki Watanabe. Nudge for
Instructional Design and Technology: Toward to One to One Computer in

Educational Environment. International Conference for Media in Education 2020
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10.

11.

12.

13.

Conference Program and Proceedings. 2020.8 (& #HiA)

Shota Yano, Yuki Watanabe. A Student's Attitude Survey of Active Learning
Classroom for Science. International Conference for Media in Education 2020
Conference Program and Proceedings. 2020.8 (##i4)

Takeshi Matsuda, Yuki Watanabe, Katsusuke Shigeta, Nobuhiko Kondo, Hiroshi
Kato. Decision Support System with Institutional Research: A Student-Centered
Enrollment Advising System . Human Interface and the Management of
Information Interacting with Information. 2020.8 (#&FtH)

Kohei Mimura,Yuki Watanabe. Developing An Evaluation Framework in Lesson
Study on Active Learning Methods. 43rd Annual AECT Proceedings. 2020.11 (£
WeAT)

Kento Nakamura, Tadashi Misono, Yuki Watanabe. How Does Learning

Instructional Design Theories Affect Instructional Designs of Pre-Service
Teacher-Training Students?. 43rd Annual AECT Proceedings. 2020.11 (##F¢H)

HE

. Takeshi Matsuda, Hiroshi Kato, Nobuhiko Kondo, Yuki Watanabe, Katsusuke

Shigeta. Development and evaluation of STEPS, an out-of-class learning
planning and monitoring strategy support system for students. Science Impact
Ltd. 2020.12

FRTR

R, ORI, RFE TS, A EELT, IS &, S, TIABEE, EK

Bt AR, AL, FEEFETAEEA LI NE Y VBT LD T HA Ny
Wiy 7 b =7 O, BARKE L7a 2020 FHKEFERE RS, 2020 49 A 12
H~13 H

Yre ok, JENREE. PEEEHTFRHCBIT 2 FERBROER LICE R LRk
FHZ BT 2RO AT T, BAEE L2 2020 FRELEKRES. 2020 4 9
H 12 H~13 H

. BRILE—, WEESL, FRIERTL-, JEURES. NoTAS:Nudge for Note-Taking Assist

System. HARZE LF4 2020 FHKRELE KRS, 20209 H 12 H~13 H
REPFIR, MEOMEE, BUESCT. BEROBMERREECRST2T VT 4T T =
7 L EBRER BT ARG A, HAHE TS 2020 FFAEEEKRE. 2020 49
H 12 H~13 H

IHEZER, PENMEE. REEE OERBRECEET 2 FEEMEOME. AARBE
T2 2020 FFRKFEAE RS, 2020429 H 12 H~13 H

TN, BILE . —FRETY T A DEE I EEZIT O 01T, H
AREE T2 2020 FHRFELFERS. 202049 A 12 H~13 H

AR A, TR, BEUMEE. TR RICR T 2B R B B2 D
RO, BAHE L 2021 FEF2ERS. 202143 A6 H~TH
ATk, KIUECT, RETE, #EET, JmE L, kS, TARE, i
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11.

B, BRI, BAFESL. M ZETFAICEDLT XA MR web ¥ 2T AD
BAFS. HAHE L¥E 2021 FHEFLERS. 202193 6 H~7H

IR, BEIL B, MRESL, WIEMNL -, JELlEE. PEHEORCERENT
T4 — RNy I FTHUAT ANRERITE 2 D8, BAREE L¥2 2021 FFEF4E
ER%. 20213 H6H~TH

VrE R, O, 7—= 7 27 AR A LYvm EE L Ui
FHESOBEF. BARE TH¥5 2021 FEF2E KRS, 202143 H 6 H~7H
EAER T, JEOREE. B AE OBE R AR 5 WS AE ) 2 332 2600 528 Bk o
BE¥E —ACREEE L oEICER LT, BAHE LF%S 2021 £EF2FEKE.
202143 H 6 H~TH
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8. BRFEMRE V2 —BFRMRRICIIMREN
HR RS

ZDE. BDOMEZENT EEEZ 00O T, BERE k- EHFLE W) I TR
W K ICHIRNBZ B L TA L, BB O—E, HLATHREZ T UEsE
THb, BEEZHMEINTWVLEHITIE, XRIHELZRX 2 BHRALEIZIEZ2EHOL
VAR

1 ARDPEBOBELHAEE

1.1 X&EhHZE

DM T B I RIE 14 TH 5, RN E I, KEFPHPRIZL & EOREZ AT L 5 2,
ZNZTNOREOHEE ZWET 22 TH S, ZDHED IF, =2 — F v~ (Isaac Newton, 1642~
1727) DT BRI NDOFENLES S, =2 — b vid, THETEWENET T 2012, ¥ H IZHER
IZHELTIRODD) LRMZRSLEI7E, VyadRkr oL T 320% AT, Z0OBRLH
DHIRDORE D 2 AT 2R EZFEUFEBECTW20TRAVRERVZS Ly, Z0fEHE
Bzahzoh, TELINOEAITH S, 2D, TXRTOLDOBAEWVIIHEE) HzeFi>Tw»
T, ZONOREIFERICHHI L, DD 2 |ICKIHIT 2 L) bod, Znziic
xRy L,

m
F=g2
r2’

(F: BA517, G: 51715E %, m: YWEDER, r: VkE 1L D)

TH 5,

1.2 =&[HE

Bl ZIEH L KBg EHIBRD X S ICH W HEBINIC K> THEL A>T 23 3 REDEFHDAE D
MERkO2b0% ZARE LS, H, Kb, HBRD 3 23 REOBEOEIH 2 L, 20 ?
NDFE LR EZEF L 02720, ZOWEZRD S 2 EBTE S, 23, fit, H, G30H 2
3 RICHEM % EE) T 5 3 RIKOEE) % TN ELR T 2 DIEAAIEETH S5 Z L% 7V~ A (Ernst
Heinrich Bruns, 1848—1919) 2% (1887) L TWw5, L2 L, ZOFEHHICIZERD 3H D, DHIC
A7 7L (Jules-Henri Poincare) 23% #1172 fili7é L 72 (1896),

FERTRNCIZRT 20 b DD, St 2> TRABOEZ IS T2 L TINE TITWL L D9 DR
HoNTV5S, TDKI) b DERIRIGEEWERH, ZD—D203F A 7 — (Leonhard Euler, 1707-1783)
DR D T ERR (1767), FBID—DHF "7 ¥ 2 (Joseph Louis Comte Lagrange, 1736-1813)
DR D7 IEZ AR (1772) Th 5., EMRRIZ 3 DDOREB—KOEM EICHAZRED L D, IE
=AM 3ERPIEEZABOEMACEL., Z02fd & h  lE) (Zn2hnoiiEzi&s o
& RIR) R BHDTH D, WETIE, JHEZ 8 DFEMFEMIENE b OPFERI N, 3
ERD8DFD L) Btz H 2077, EHOIE=AMMBEZICH L THAINZDD, buviis
MEN B NRIEDEETH D, KBERELE FrYHTE=ZABEZKL T\»5,

1.3 HuDBESE (Central Configuration) & Moulton configuration

ZHMEE —TICE > TH Z20FIEREL OTIca»inTws, F72. BUasEdric o, 34
54k, SR, - nEANEIRRIN TV, n BEEOHRBEZLL, 2F )., HRAEEKZ
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RET 2, 3RUEMTEZL L, REOEP 125 E, RAEDPIWZ S, o Tk ML
RHRDBLEICG S, ZOh0 o —EDEHIZ L Tn TRIT 2 2 &2k & 5,

SRR Z N2 IRR L7 n AREO B L ECE (Central Configuration) & M2 b
DWH B, iUk, nEP—ODRELRL (ZITVLIRLEF, KBREEDRTHY, BV
Br LA KIEDEAZIET) . ZOREEHEOHELD S nEZNENADHEH O —ED £
¥ nBZNZTNVHEOMBEZAVFIT 25D VI, BIHNL AL 7 —DERBEST 75
vY 2 DIE=ABHES FLEED—D EVnZ 5,

1910 £, € —)L b+ >~ (Forest Ray Moulton 1872-1952) 234 4 7 — DEKREZE n A~ EHRR L |
—M b L7, T%bb, 3EOEMEN3/2=3H2Z %b LIZ, nHOREDELRMEDS n!/2
HHIERRLIDTHS (2T HEARERZEL, PIZIE, 5l=5x4x3x2x1TH3), £»
T n RDOEREIZ. Moulton D4 % & - T Moulton configuration & b /HEIEi 5,

1.4 k -+ 1-Moulton Configuration

fAlx. 2@ Moulton configuration % b & IZHi 7RIV 2FHK L7z, 2D, HHEMEICHEAL
W ODDREEEZ D, Ts DREDOERI Y DOFEL FIF X TICZDER IV D20
KEEMAT, FILORZEARTILIITEROD? E0I)IBDE, BUDDOKEDERZ A,
BOOMAZREDEARAEZB LTS, IC, AICBZMASE, BIEEINTELODAD
PLEDER 2D L TOERICTNG LI NS, MEPTNLZDTH L6, LR, EEhcd
WEELE 2% (EPHEERENED2) ZePEZons, ZOL) Bzl 3T,
BZMA25IZENRLLTHREL? EFZ, INZHZTEEZ k4 -Moulton configuration &
T, 22T kI ADKREORZ, 113 BOREDOHEEZET,

center of Aq,...,Ax
—e o0& -—-—-——m— -~ O o

A B A B A
! 172 center ofo..,Ak,Bh...,B, ! K

1: k + I-Moulton Configuration DA X —3

2 WMEAR

2.1 2+ 2-Moulton configuration

RO & 9 I EZ E D TIE U O ITHEEE L 72D 5 2 + 2-Moulton configuration DFEETH
%, ZNEFTAERIEICOWTHN UL L T it e, £33, 2+ 2-Moulton configuration
BEIET 20N E ) p2EZ T, YT, HEDOED T Z/HEML T,

FTTICHFEL TS 2RICHT 22 26 ZMA 20D T, 6D DD, DLHPLTLTE70
IHIDICEZ 6N 2D0DOKRMER Ay, Ay L L, BHHIMA % 2O0DKMEE By, By, L4/ %, 6
HWHODOPLHHER, Thbb,

(1) (i) #WDOD 24k Ay, Ay DM (H 5\ I34EH) 12 By, By 251

(iii)(iv) By, Bo DEL O 0% Ay, Ay DFEMAl (H2VI34HM) ICEZED ) 1467 Ay, Ay DI
& <
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o o L @
B B, Ay Ay

2: k + [-Moulton Configuration (i)

o ® o @

B; A B, A,

3: k + [-Moulton Configuration (iii)

(V) Bl, B2 %f Al, AQ @FEI?LCE(

| o
A4 B, B> Az

O)
]

4: k + I-Moulton Configuration (v)

(vi) By, By % Ay, Ay OTWNC 149 D&

TH 5, By, Bo DAL By, By DIRIFAEMNICFH U 2D T, HIZEDS By, By £ T35, Z1Ui,
Ay, Ay IZOWTHFEIRRTH %,

2 + 2-Moulton configuration TdH % & 29 72 I2id, ZNTNDEEIZE T By, By DHLED
WED, ZOEENEA (DFH0OME) THEZEERTHEND S, HEDPETHLEVRID
k. PRGEREC T 20, RENFZODETIE, 130 DOREOHEENHEE L 52 0 65 W0WhE
W OEG) LWV T EEBEKLTWS, Ik TR OX R LIRS, Bl ZE, HBEROE D %
7 EADANTHEEDFEEIL T3, 25, INSICHEIN THIROBLUENET 2 & 13E 21
Vv, XY R ATHEDEREEZ HERINOXY T, L), BT, 24 2-Moulton configuration ¢
HAEZGEAT 28R 2 HN T %,

Moulton configuration ®AEIX. Moulton configuration %3 HFEAIZ. U RDHIHFE
TLREOEIZTH 2, 20560 EAL,

mo my
—— 4 A —c)=0, ——+ A —c)=0 A
(th - Q2)2 (Q1 ) (Q1 - Q2)2 (q2 ) ( 1)
ThHH, ARDGAEIX,
mo ms my
+ + + AMq1 —¢) =0,
(1 —@)? (1—a)* (@0—q)? (@ )
mi ms3 my
- + + + A(g2 —¢) =0,
((]1 - (]2)2 ((I2 - 113)2 (QQ - 114)2 (q2 ) (B )
1
ma mso mgy
— — + + Xgz —c) =0,
(Q1 - Q3)2 (Q2 - Q3)2 (Q3 - Q4)2 (qS )
mq mo ms

_(m—%P_@Tﬂﬁfj%_%P+M%—dzo
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L ® o
B1 A1 A2 82

O

5: k + I-Moulton Configuration (vi)

EleD, TTT, my o my ERIEODEEZEL., ¢ 16 q4 T TIE. ZOREBOMEZET, #l
ZIE, FALCRDADDOREIZ L 26 4 FTHEFEIRD, ZOK, my BRE1OHEETHY., ¢ 1
ZOMEZEFRT, I THES T REFEER EICEATHS 0T, MiEE2ZERTEEEIE 1K
DE—OTHITH B, £/, cRZNFNDZROEBELOMEEZEL. N\ IMTEEOEDERKTH 5,
R L7z 6 A0 ABERIZ. OB 2FEINTHT, BAESEMELRIRUNT 2, 22T, I
SDORZLIDUMEHICHE 27010 —L o Zap, TRTILICTS, §28, R,

(q1—g2)?

maoaiz + A1 —c¢) =0, —myaiz + Mgz —¢) =0, (A2)
maai2 T maaiz+ maars + M@

(Bz2)

(1 —c¢)
—  miai2 T maagst myazs + Mgz —¢)
(g3 —¢)

—  miaiz — Mades T Maass + A(gz — ¢

—  M1a14 — MaGos — M3azs + A(qa —¢) =0
B, BLODHBERCHR, RAZEICHToE D LA E2RBVLEEITEEEY, &6l
NoDAZZNZNDEE M D6 my ITOVTHROLTAHAS L, (Ag) 2256 1,
A A

mi= (g —c), mz=—(c—q) (#s)
ai12 a12
PRSI, (By) 55 1,
A
my = F(a34Q2 — 24G3 + a23q4 + C(—a34 + a24 — CL23)),
My = F(—a34q1 + @143 — a13qs + c(azs — a14 + ar3)),
) (Bs)
ms = F(amql — 142 + a12qs + ¢(—az4 + a14 — a12)),
my = F(—aggql + a13q2 — a12q3 + C(a23 — a3+ a12))

PEOSNDE, T T, P=a19a34 — Q13094 + 14023 TH D, BEMI ZHIT LD P 2ZHWTE
FERPTLTw5, 2I2TPIE, REPEHEOENHTI CRATIIE b)) LIFENS
Rk 7900 61360587 4 7 v (Pfaffian) EWEEN 2 TH D, ZDOMEIZHEICIETH S Z D
HonTws, TN6DOADNE, ZNZFNDOREDMEL ¢ & ANDBRENL, ZNZTNDOKREDH
BPRELZ LD B,

(B3) 2L D RSP T T 5701,

Q1 = (23q4 — (2443 + A34G>2, B1 = az3 — az4 + aza,

Q2 = 13Q4 — 01443 + G3441, B2 = a13 — ai4 + asa, (1)
a3 = —a12q4 + 1442 — 2491, P3 = —a12 + 14 — G24,

a4 = —012q3 + @142 — 23q1,  f4 = —a12 + a14 — as3
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DEFZEAT B L

my = —%(oq —cf), Mo = —%(042 —cfa),
(Ba4)
ms = —F(Ols — cfs), my = —%(044 —cfa)

&b, BERELVPRELS RS,

2 + 2-Moulton configuration DIEBHDEEfE. X T, 2 + 2-Moulton configuration DFFEFE%
dis, Lo 6RKDHEADLS, 2KDHBEAE2ES, BUOD 214 Ay, A, DERD By, B,
EMATHYEDS BRI EZMMT LD, (Az) Dmy, my ZZNZm, ,m, LESHIT
A, A DERET S, £, (By) D my 206 my £T%R Ay, Ay, By, B, DTN DHEE T
Bo G A LT (vi) DBOEBICE B . my, ma, mg, ma X2, Bi, Ay, A, By DH
HERD, BOIRLIZERDD, A, Ay DEEIZED 572\ DT, m, =g, m, =ms3 TH 5,
I 51T, (vi) DIERHIZEDLETIL DD 2ERDEE 1, go ZZNZ L qo, g3 12, FHilb ey EBN
EZENFNc,, N\, ICHEWZ DL,

gy —c,) = —ploz =) 22(e,— @) = —las — o) @)

BEOED, 22T, R2LD v NI T 2403000 260BLZEEETS, DFEH
DELOFEER 0 LT3, F3HMIFZELS, 29 LTCHREOAREIZEDLS B\, /2, Zns i3
VARK DT, HAD c b N ZRABEATINSITOVWTHRNTAS &,

_ Q2G2 + 0343 \ AP Baga + B3qs 3)
B2gz + B3qs’ a3 azfz — azf33
s, TN (By) Dmy, myDec & MITRAT S L
)\A
M= B~ s ((o2q2 + @3q3) 1 — (B2q2 + Bsgqs) o) (4)
A
my = 5 ((c2q2 + @3q3) s — (B2g2 + B3q3)a) (5)

agfa — 23

THb, 2D, 2+ 2-Moulton configuration 2§79 my, my l&, ¢, =0 & LZLEE, N\, & ¢
o q TTCOMEL T TETIENTELDR,

24 2-Moulton configuration DFERH. X T, Z 245, 2+ 2-Moulton configuration 2374 T
52 E%INT, ZDDITIE, By & By DMEXRZNZNOXEOHFT (TEULiL—2)
¥, Fh, ZNFNOEEVPATEEWI LZRER I, ZRFNOXB EIZ, 22Tk B
DIERE qp 12 L TIEDEERK (—00) 96 g0 £ TOM, By DFERE gy 12X L TZ g3 225 IEDOHE
FRK (4o0) ETOZEZ V), RICINETOHEAZI/ZT ¢t Do & gz DRI L\, &
WY ZEIRDE, ZHUIENE L, DFD IO (vi) DEAD 2 + 2-Moulton configuration 177
FELZWV, Evw) T Eichkd,

B, B DfIiE. 7%, ¢, @1 IOV THEZ %, 2+ 2-Moulton configuration DD NI U &
D 2EDEEDIH 7212 2K Z MATHOEDLLEWI L) IZEHT %, EEBREbLS i id, 0%
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D, BLEERDANDPEDLLEVWILZERT S, Tz (2)IC4TEIDBE, c=c, =0, A=),
moT, 202Xk

a23 a23
G2 = —?(@4(]1 — @14G2 + @12G4), q3 = —?(%4% — @14G3 + 0134)

L ETHRY Y TINERIZT B ENTES, IHICHIIC P 27 CTHRETS L.,
1 1
g1 — —(a1392 — a12q3) =0, qs — —(a24q3 — azaq2) =0 (6)
a23 a23

E% D, o &3 lE, BUDIKHEZoNKER DT, FH1A, H2ROZNZTNDOEEIZ. ¢, @u
Wik otz, 2% D, ZNENIMILL 72 1 BB I B o72bIFTH 5,
RIZZDORZ—D2FTOHTHL, FLHORXEZEFEET L,

o — 1 ( e g ) —0

! (2 —a3)* \(@1 —a3)*  (q1—@2)?
TH2, T, ZORDEAE f LRI EICL, ZHUTDWTEZ S, ¢ RADERKDS ¢
FTOMZEC, bL, ¢ 25, ADMWREKICH»>TEALEAE E (1 —q3)* D (1 — )2 L

AEINKRES 2D, TRIBVRESC LD ETRZDLDIZNS L HZDT, fL DFFIAIZ, FITE

ﬁwfw<o%%@i\m®ﬁk1&@f\ﬁéﬁfi\E@ﬁ@ﬁ“ﬁ#?; &5

#7‘5 q1 iﬁQQ 0135’)“\/)?1/)( é: (q1—q2)2 i)’&h&k/J\éf(iCZJO)“C G i g‘(ﬂk
q1 — Q2

ICIEDQMRANAD ), ZDIELDEIE, —EHZBA 5 LIERVDT, f iE@ﬂBEjt 1]
MY EBEZTEO, g lalL T @;v&%zﬁ%r?%ﬁﬁ%&ﬁﬁﬁi@m&ﬂ}& RASS
HFAWMTHLZEE, iz q THMATHILETHIRFBIBON, DI LIE, f1=0%HT
@ FEDERKDS ¢ DRICEE DO LI EZRL TS

F2RICOVTHRBRICHNIT T2 2 L23TE, RN, ZOXENT ¢4 1 g3 26 IEOHERK
DN 1DOTH D Z LAY 5,

Bl, B- G)EE- ﬁgﬂ—ﬁb)f Bl, Bs @%ﬂ%\ﬂ@fg% (4)7 (5) LC’)LY’C%Zf:b)o mi %ﬁ%‘?‘% N

M
agfl — a3

TH LD, TTDHD aogo +azqs & ay BWETH LI EEZTRT, HIH aog + asgs 1E. (3) DEE1
HADTFTHH 5, 2+ 2-Moulton configuration Tlk, 1ZU DD 2KDHEL EEDS Z{ZIS’EBI]X_’C
HOETARELSTROELIFEL Y, 22TE, FLOD2HRDELEZFEL LDOT, (3)D
F1RDEOETH D, DF D, asgo +azgzs =0TH %, £7. (6) DE 2 XOMHIIT ax3 Z D>
2L (1) 0HE1ROEHI—ET S, 5T, a; =0ThH5b, ZNEDAGER, my 13FTH 5,
Ziud, BISERZERNOXE E Vo Th, TRERRRIZ, my=0bRT I ENTE S,

[FREDFIET (iii), (iv) DEHHE S ZDIFEZIHTEZ 2 DN, 2D (i), (i), (v) IZ2WT
. BOREEL RN EX3bh5b, —DODOXMICH - RKiE%Z 2B ) £33 &, 2KH50HE UM
Bezesbllichkhs, 20, HET5DTH %, Moulton configuration Ti&, ZNZNDRKRMAE
DREBR L 22 EZRFHRE LTWEDT, Tk RRIZED SNE,

my = ((a2g2 + a3q3)B1 — (B2g2 + P3q3)ar)

2 + 2-weak Moulton configuration. XIZ 24 2-weak Moulton configuration {22V TR %,
HIiCHS 22727 By, Bo DERZRAEDIEICT 5 2 EIXTERVD EE Z T, 2+2-Moulton
configuration DFEMZFED 5 Z LI L7, Z1% 2 + 2-weak Moulton configuration & #fH1T %,
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DFD, A L ADMEEEREIEZT, k262 MA 2 LT, ZLOD 2 EDEHIE
ELTHEwbDETSE, 2992L (3) TRLAck NF—EDMHETIEARL, (vi) DBETIE ¢
Equ DBIEERD, 20O E BEICK > TELT 5,

IC. qi, qu DB my, ma DSEIRFIZIEIC 22 5 X 9 72 i, qu DEDS, ZNEFNDOXBEHATHEAET
D0 BFNIRT 2D, Yae Y rzi) GiENRH 5, iUt my, my ZZNZTI. ¢, @
Tl L7z oy & LcAdlRXofio 2 &b 5, #loHEHd &,

Omy 0y

J=det | 90 Oqs
m4 8m4

D1 gy

THH, YarvYrRETHELIR, mi, My DRRFICIEICZR 5 X9 %% q1, q4 BHbHrENZSE, T
ZEMET S L

(90[4

_ Oay Oc Oay
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= a) o (@000 1= G2 @)) + 00
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B ﬂ2q2+63q ZﬁtQt#O

E7% D, 2+ 2-weak Moulton configuration DFTEDIRE 2 D7D, KDY 77 7 TR
TELRDEIITR B,

BIZIE, g2 & gz DIEREZZNZN -2, 3, ZLOD2EDELEZ 0, N\, 223 LT5, Thoz
(4), (5) IKRAL b DEEFY 7 + O Mathematica %> T/ 7 71K L L DR TORTH
%, MDY ¢ OEFET —10 226 —2 £ T, fithhdS gy DEFET3I 96 10 FTH->TH S, TNz
NOMFRIE, m1 =0, my =0Z2FL T35, my 1Z, m; =0 DR LEHITIEICZ Y, AT
BlIch D, —H, myld. my=0DHfRD EATIEICRD, THTHRICARS, £oT, my, mgy D
WADIEICR 2 DIE, 77 70K EOFEEOTIZ ¢ & BH25EE%5, RS, Mk
DRENEmM =my =0 %55 THY, 2FD, c=0ThH 3,
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2.2 k + 1-Moulton configuration

Z 2k, MR DI #iFH T k 4+ 1-Moulton configuration {22\ TR %, ki2iE, 2 EDIE
DEERE ANINTE W, B E, HBEBREANSGZELTELRES I, k2BEICT 20, &FHEIZT
Z0CTEHEONEBENRE DL - TL %, BIRD 242 TiE, 25 4 bHELDT, BEZERTDIZc & N
MEbTz, 25, REDED Gk L, FHEPDLEDLSTL %, (A1) ® (By) TOHEADE
BAROGE, BRICOWTR W TERSRLDE, 22T, Fircimi+mat-+my, =M
EVI)REMZTHERZMBEARICL 26, ZNETNOHEEZRD S, O, FHil c DMIE ¢
»o g, (nIZHFE) OBKELTESNS,

HRZETHRVD, k+1 D5AE, kPMEETHIUT b+ 1 135K, bk PFHTHIUL E+ 113
BRI 2, ZOECY, FELDFFEISHET 2, LTI, 2020, k232, 3,4 DL ZORRE
Thb, EOHESL, BZ AL 06 Ay ODEANCE W EREL TV

k=2. Ay, A, DN B ZE W E Ay, As, DHEEIZ

A
my, = a;g (Q3 —cC ) my, = _(CA - QQ)'

B ZMA 7T 3hDERIZ,

mip = (a23M + )\(q2 - QB))/Pv
ma = (—a13M + Mgz — q1))/ P,
mg = (a12M + Maq1 — q2))/ P

ED. M=mi+mo+ms, P=ajp—ai3+a TH?, ZDLE, Hcld

¢ = (a12q3 — a13q2 + a23q1) /P

EEBTE S,

mAlzmg,mA2:m3J:bAaM§j‘z&)%k\
/\—A—A(P(c—c)+a (chx —q1)) M—A—A(C —q1)(g3 — o)
_a23(C—Q1) A 23\C€a —)) _azg(C—ql) 42— q1)(g3 — g2

L, £, BOHEE m, I1E.
>\A

my = m(c—cA).

k =3. A]_,AQ, A3 @E'LH»MCB;EIEV)?C&%\ A17A27 AS O)E%ci

my, = (asaM, + A, (g3 —q4))/ P,
m,, = (—a2aM, + A, (91 — q2))/ P,
A (a’23MA +A, ((]2 - Q3))/PA

EY. M, =m, +m, +m, , P, =a3—au+az THD, COLE3EHDHEDLCc, I,

m

¢, = (a23q4 — a24q3 + a34q2)/ P, .

—7Ji. BZMA T 4 RDEEIZ

m; = _)‘(al - Cﬂl)/P7 L= la 273747
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T‘% b\

Q1 = —a34G2 + a24q3 — 02344,
Q3 = —a24Q1 + Q1492 — G1244,
B1 = —ass4+ az — ags,
Bz = —ag+a — a,

Qo = 34491 — 1493 + A1344,

Qg4 = a23q1 — 1392 + a1243,

B2 = asq — a14 + a3,

Ba = a3 — a13 + a2

ZHEMT %, m, =ma,m, =mzgEhcl AN2RDDE,

= FQOﬁg — FgOéQ
F>f33 — I3,

T‘Jb%fﬁ\\ :@‘c’.%F2:(134MA+>\A(Q3—(]4)7Eg:—024MA+)\A(q4—q2)VG‘aDD%O if:\ B®D

and

_ PP —F36; P

) = 1203 T 13P2
asflo — anfls P,

E%ml 0;"\
AP
my =240 (e, — o)
&5,

k=4. Ay, Ay, Ay, Ay OFFNIC BRI E E, Ay, Ao, A3, Ay DERIE,

Ma,_, = —Aa (ai - cAﬂi)/‘PA’ 1=2,3,4,5
ThHh,
2 = —a45q3 + a35Gs — a34q5 < 0, Q3 = a45G2 — A25q4 + a24q5 > 0,
04 = —a3s5q2 + a25q3 — a23q5 < 0, a5 = az4q2 — a24q3 + a23qs4 > 0,
B2 = —aas + a3s —aza <0, B3 = ass —azs + aga >0,

B4 = —ass + azs — a3 < 0,

AT 5, BZ2MAT 5 HE0ERIZ,

m; = (Ayi + Mn;)/P

LR B,

"

V2

3

V4

5

0ij = Qi — Q5
1 = (23045 — (24035 + 25034 > 0,
73 = Q12045 — Q14025 + G15024 > 0,

75 = A12034 — 13024 + A14023 > 0.

B5 = asq — G4 + a3 >0

i=1,...,5

23045 + (24053 + G25034 + 34025 + a35042 + a45023 < 0,
13054 + 14035 + a15043 + 34051 + az5014 + as5031 > 0,
a12045 + 14052 + a15024 + 24015 + a25041 + as5612 < 0,
a12053 + 13025 + a15032 + 23051 + a25013 + azsdar > 0,

12034 + a13042 + @14023 + a23014 + G24031 + a34012 < 0,

T2 = —a13045 + 14035 — a15a34 < 0,

N4 = —Q12035 + A13G25 — 15023 < 07
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P, (77372 — 71273
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