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e RO EE (33C) : Certain differential equations are studied from the point of view
of geometry and the theory of integrable systems. The solution of such an equation can
be simulated, and visualized, as the motion of a lattice of point masses with nonlinear
interactions between neighbouring masses. An important example from quantum field theory
is the tt*-Toda lattice, first studied by Cecotti and Vafa. Guest and Lin have obtained
theoretical results on the existence of solutions, consistent with computer simulations.
Other examples such as the Kuramoto lattice are being studied. Future applications, e. g.
to the mathematical interpretation of synchronization, are anticipated.

AAF R TEHE
(GHEHAL - 1)
[ERETE S PR A &l
2010 4 1, 100, 000 0 1, 100, 000
2011 4E B 1, 100, 000 330, 000 1, 430, 000
R
R
R
woEt 2, 200, 000 330, 000 2, 530, 000
Woeor 8 - R
BB O - MH - B - &y
F—U— o AT - "R R
1. HFZEBHR Y g0 & Stanislaw Ulam, Mary Tsingou &2 & - CTHT

1950 {12 Enrico Fermi, John Pasta, DI IERIES 1 DHFFEY, % itOFIEICi



HLREREEL X BEERDO —HSTH
A5 ORI OB FEEO—STH
HH AT T EARFGEFTO MANIAC = > B =2 —
X e fli o CIEMIE DO BB BT LD
V3ial—valrE{Tolm. UENRER )

HIXZ D X D 2R IERRIEAE T O EBNLRFR O
B & &b LIEWITEL, REBIzIE T84
) B Z D ETFREN TV L,
WHDOERICE D L, EEITITECEE LTk
259, TR#MMmITEY) EEhET 25 L0
BIREEENG LN,

FPU OSBRI %3 5 BRAG OMF 8L 1970 418
D T Y Ry OFIZOENY, ZHITH
FE RO~ RIE L=, "0 RO MR
X, BUE, R E OEWED Y 2 HIEZRIC
RSN THWADETHY, ARKITE IO
HERYRIC Lie BRER 2 - 7= b 20 80k Ay
FERIOMO&MFELE LEEELTWS.
F72, BFHOMRIC O TE ORERA) FLE
ELTCEERKZREZRZL NS, [EBREK
) DEHIOEID—>Td % FPU D FEERI T
FEIOWHZOHRGICKRERERZ LT
LT TR, HEZORERISHICDS
RS T.

Z D 50 FFEOMITIG A FE L P FH I
YoT, BEa P a—XICLAHEYI 2
L—a 7 EFPURTICET 5% < O 5L
BTz, F£7o, FFESRICES L TR
S, ISAEFEE R I OWEEE I L0 £<
DGR RN I S iz, B 2135 s+
WA ROHGRICBWT LIz ENT
WaHHIE LTETF NS, ZONBIFBET
HIERICHIENED SN TRY, & EITHE
NEIEZIDZE LD, FAIEFHKT
EDOAFES R & FPUKK -7 EOIERFE R &
ORI CHEMEINNWTZDTHD. £ 2
TARMFFERRE I B\ T HEBR & FLG 0O M f 7>
LZOBBRERNDZ L EFE L.

2. WHREOHBY
AWFGCERE O B WL A %R & FERTAE 0
FOBR O L EEER OIS T CEHA
R EHBUEZROMEN LT 7T —F
T52EThD. WBHIMITER /)3 D Richard
Palais (California K&) &# 1L, a5
DT DN L - TEREAT T DT+
EFNCRTHHF LV LY 2 — X ER A
179. BARMcHo—o b LT, Bimmel
ZICBWTHRARBROLAEFZN TV B LA
) . & fr M W @ &
(topological—-antitopological fusion) J5
BAEMETHLZHELTD. EHI,
1 T ML T Rt 7 L o TR A A~
OISO RREME R T 5.

2 FE S E VIR TIE & 5 23, FPU DFEBRD
[JE B4 113 Kolmogorov—Arnold-Moser (KAM)
HEEE VYU b r#Emic ko TENE ML

R 5 2 &N TE 5. KAM BRFmiTsE el
7~V b =T 2RI T3] R
MO TRARERIESIHENET D EVD
ZEEFTERELTWS. ZOENKTFPU K T-IZ
FHETIZ iy EEbhs. YU FrE
FalX Korteweg—de Vries (KdV) FE=7z & D
& 5O IR B RO Rk e fit (V)
c2) OB THDH. VU kRIS
FELEIESENEZT 5. FPU B+ D5y i
AR L KAV HRRAROBEBOTEL & 7032 &
TE50TC, VU hApliegzb oL T4
END. TS Zo0HRAITAESRICE D
FERFE RO LR OBEEIZFE Y 3 5 03,
COEPERERRE L THET LI LN
KRR BETH S, £7-, HFHWELL Rk
BEEA~O Z OO, &6 cthmimicis T
LY o TN—T DL D IR R RAL
a7 FEARIIBWTEYEL EIF5 2
EEAMNET D, ORI TSRO
PREG Ol O eI FH 535 2 &
DAWFFEREO HITH 5.

3. WHEDTE
ARBFFERRE TIERE SLLUF D 3 SO JFIAIC
Kot ziT- 1.

(A) 3D-XplorMath @ Java fRIZK&FEF /L
DO AFE M & FERTE S MEZ T~ D 7o O
e — & L COMREAZBIM L. B &
Z 77 3D-XplorMath @ Java il Z{# - C FPU ®
FV T NOEREHE ST
a7 7% Sinclair BNHILNE 7o T
1To7-.

(B) 5 72 BB D O alFE 4y 7 FERR
ERIZK DIERE RO TEEL (BT 245
TEATo 1. FPU OFEBRIFME D [ ) —~< 1
F— RFOZRAX—] ITESNTWE, K
R RD L, ZnbiE=x X —0 [7—
U R YT A, BB —~ L
E— FIBMERICEBNTOBIELET HIRLE
BThHD. FPU OEBRTIE, FEREK T2
WTEHIBKR D ) —< L E— Ra2E L.
CHUTRFEEIZIZ R B R0V, M1 OEE) )
ERIREBIEWRH1E, 2hbn /) —</LFE
— FOR M ZEDNIERIE R ICONTOE#
et PHEENS. J—~/LE— RiZ FPU
ZEFECT AHIRDEAERETH 5 DIk
L, MO LEROEGFEIZ OV TR, fi
ZE, F 1% FPU RO BIONTE T H 5 3,
FHETIZZFNASORGEEEL b OESA
FE% T D. FPU RIZK L CH EA&TF DR
FEZHREL, ThORNERREREET )
E TR,

(C) bkl OREFRIERIC L - TR
ST LWERR, R Ak 17 2N



Y« RALARRIRE G SRR (tex 5 RE) o
BAERRNT 24T > 7. ) —~LE— RIIER 72
JEEEDERONST EfRIRTHZ LN TE 5. L
AR R D ETIE, VEF A B R S e
REEFED LV FTHDHN, EIEEOL Y
NENRBEENDH D, Bz, J. Moser (2 &
STIERAEEEZART DL IIELR
7o DWW, S8 A S v GEEI)
FHEETO BRSO EWHIMEZRL
TW3.

icET DR & LT, BTG OBERICE
5 (2 &kot) FHETREDAESROE
T 38%El, TR BAEM - KALFEREEE
Wb DH. Zo Tteee i) 1% S. Cecotti
L C. Vafa, 12 B. Dubrovin (2 X » #WFZen
W BT, MR FOBLEBIX, ttx
FRXOMITT FLVROE) —~ V&
ELT, BN —TF—ZRRIKDE+F 2R
FoU—L L THIRTE D, 7r—F—%8RIK
DEBHEZEMO & &, L0 —RICEAN X
BEREZEM O & X 120T texFRBRRTEO M

XEFR72 2 IRTT D 7 SRR AU 722 & 720,

YEFEOBEND, HENEEMORE 2K
T Y IHIET DO HFERRICRT S
KILHINZIG & MR fEDFLEN FRIENS. L
2L, FUFMICIE— IR COSG A Z OfF D
TFAEX LN D BTV,

L RICET1T 2 RIL DA, ttxFFRRILIE
Oy 19 %} #Rr 72 sinh—-Gordon 5 2 = F 77 1%
Tzitzeica TR & 720, Painleve 111 HFE
RITIFHE SN D, Painleve FERDE, Fu
S —RAFE X RIS D R iR DO TFEE
PREET S, &6, FOMIT3IWITI o
T AF—ZERN O R - EdhiEm s LT
AT D ENTE B,

3 WL FOBEICZ b7 Fa—F %
BWHTERWED, HILWT AT 7 BREIC
725, ttx FEACRIL 3D-XplorMath D#&F-/%
v =Y OB & o 7B AE ) 7R AT &
ARMICE L TWA. BRIk s L, BT
aREn VRS T AR, IR A
Rt L 7= % O oML 2872 SIZB L CIE
IR R 2 b o & THEEIND. ARIFSE
FREICB VT IN D ORIBEMIZIHE S 272 fif
EMERNCEE U L, Rk 72 kPRI SOk 4 72
MWEEZRIET D218 Y, HrLWHEGRAR
T u—F 5252 LEHIfFLTWA. F
7=, Eo T HFEDOHE~DISHE LT, BT
ETMCEB LE TR TEREND
iR E T IO T H BTk R Fik s
FRE7e 78T, FEBRE RO S JHAE -
o117,

4. fFgEEkE

(1) Guest I% C.-S. Lin (ENLHEKRZ) &
OILFRBFIE T, ttx7 HEE T &2V — T EEOR
FIN ORI Ry H RO A2 H T

B LWIREOTFAEZGE L2, 2 b OffIx S.
Cecotti & C. Vafa I k> CEDEEN T
X TU 7= (Nonlinear PDE aspects of the
tt* equations of Cecotti and Vafa,
arXiv:1010. 1889). Z OWFFEIZYE. > T, F
TEHEKEZES CTAHE T RO NS
DFREOBEL I 2 —va v &iTo7z.
Guest 1% J. Dorfmeister (TU Munchen), W.
Rossman (FFK52) L OIRFEMFIEL T, My
BATICIB WY iR — E M lc B L 7=
ttx RO R R HE I DWW TI 7.
1970 £E4RIZ McCoy-Tracy-Wu IZ K-> THE LB
TR LT, PG i & rIFE S RIS 5
NN—TREO FIEOBLED D OfER % 5 2 7=

(2) Guest 1% 2010 #£ 5 H IZ MFI Oberwolfach
B W TR XN 7= F 2842 & "Progress in
Surface Theory”IZZ& M0 L, R. Palais (UC
Trvine) & H:[FT Pascal k?® 3D-XplorMath
DORAF EZ D T-. 3D-XplorMath @ Pascal h
ZEHTO Mac 0S IZHXHETED KO ICH R
L7z,

*7-, Guest, Sinclair, {EHFHIX Java KD
3D-XplorMath OFFETNLDOHT I Y —D
IR AR S, BERGECSE 27
ETEDHRE, ke ez BMLZ. 20
% B L 7= 3D-XplorMath % M W T
Fermi-Pasta-Ulam (Z X % FERRIIE T T L
OEEERZHFE L, BT — NOELEH
~_f=. EBIZ, FPU BFETLICHOWTHEH
T DORAFEDOEE IR 21T > 7.

(3) 2010 % 12 A 13 HICHEH KR FH UK
WT [Java Fa— RU T : Java &7z
BfEFtE & ndifb) ZBfE L7, F=2— 1R
TIVTIRE M TR OB 2Kk &, figih
MAERL Java 7 F Ly NEER L. £72,
Sinclair iZ”Natural Computation” & L C,
HARR, FRZAEDOELOBRICE W T{TH
NHEFELa L Ea—FTa s3I 072
K DRHE O EFHEIC OV CGER 21T o

7.

(4) HERFORIR 2K OWE T N—7
L AR IR B I BT 2 IERIEIRENCRI L T
WFCERE R L, IR a1 T 7=, 2012
F4AICEHRFERRIIBWC, ILABFEK
(BYLZARZERT) & FRE—K R KT)
EHRWTCU I v a vy T EBETHT-00
Wl 21T > 7=,

5. E7pFEFEKmLHE
(WFFE A WHIEo 8 e O IEE |
(=S 7))

(MEssRm ) (FF 8 1)

(1) M.  Guest with Chang-Shou Lin .



“Nonlinear PDE aspects of the tt*
equations of Cecotti and Vafa” .
Crelle’s Journal, #FiA. FIRIH,
http://arxiv. org/pdf/1010. 1889. pdf

(2) K. Hashimoto and T. Sakai |
Cohomogeneity one special Lagrangian
submanifolds in the cotangent bundle
of the sphere. Tohoku Mathematical
Journal, #FHiA. 64, 2011, 141-169,
http://math01. sci. osaka—cu. ac. jp/0CA
MI/preprint/2010/10_19. pdf

(8) H. Iriyeh, T. Sakai and H. Tasaki.
Lagrangian Floer homology of a pair of
real forms in Hermitian symmetric
spaces of compact type. Journal of
Mathematical Society of Japan, & FHiA .
2011, HEHRE,
http://mathsoc. jp/publication/JMSJ/p
df/JMSJ6282. pdf

(4) M. Guest with J. Dorfmeister and W.
Rossman ., “The tt* structure of the
quantum cohomology of CP"1 from the
viewpoint of differential geometry”.
Asian J. Math, #FeA ., 14, 2010, 417-438
http://arxiv. org/pdf/0905. 3876. pdf

(5) M. Guest . “Differential equations
aspects of quantum cohomology” .
Geometric and Topological Methods for
Quantum Field Theory, Cambridge Univ
Press, &#iA. 2010, 54-85

(6) 0. Tkawa, T. Sakai and H. Tasaki .

Lie—algebraic characterization of
tangentially degenerate orbits of
s—representations . Differential
Geometry and Its Applications, #Hi A .
2010, 28, 81-101
http://www. math. tsukuba. ac. jp/ tasak
i/geometry/wrsubmanifold/lacf. pdf

(7) H. Iriyeh and T. Sakai . Tight

Lagrangian surfaces in S 2XS 2 .
Geometriae Dedicata, & FHiA . 2010, 145,
1-17
http://math01. sci. osaka—cu. ac. jp/0CA
MI/preprint/2008/08_07. pdf

(8) P. Georgescu, G. Dimitriu and R.
Sinclair . Impulsive Control of an
Integrated Pest Managemant Model with
Dispersal between Patches, Journal of
Biological Systems., & aiA . 2010, 18,
535—569
http://math. etc. tuiasi. ro/pg/papers/
JBS10. pdf

[3?%?%%%?] (3t 25 )
(1) #EHE A, FEFE o ER O
Hamilton{&fE /Ml >W\WT, o7 L

7T 4 7R LR 20124F3 A
23 H ., KKRj& F FERE

(2) {EFHE =], Lagrangian Floer homology and
its application to Hamiltonian volume
minimizing property. The 4th TIMS-0CAMI
Joint International Workshop on
Differential Geometry and Geometric
Analysis, 20124E3H18H ., E N HBEKZF

(3) M. Guest. ”“The tt*-Toda equations”.
CIRGET Seminar. 20124E3 H 12, University
of Quebec at Montreal, &

(4) M. Guest, “Introduction to the article
On the classification of N=2
supersymmetric theories” by Cecotti
and Vafa”, 2012452H24H ., Koriyama
aﬁometry and Physics Day. HZARKZEER

(5) M. Guest. ”“The tt*-Toda equations
(continued)”. 20124FE1H27H . Workshop

on Isomonodromic deformations and

related topics, EHLKRFH I

(6) M. Guest. “The tt*-Toda equations
(continued)”, 20114E12H 16 H ., Geometry
Seminar, HHBKFHAL

(7) EHE A, R O ERO
Hami 1 tonf& A& i5c /IMEIZ DT, H#50 4%
5@ - BIR2011, 20114F11H25H, BHR
7T RRTIv

(8) M. Guest. “The tt*-Toda equations”,
50 Years of Mathematics at CINVESTAV
CINVESTAV, 20114£10H 31 H . Mexico City

(9) EFHmn], B OREERN O Kk
LagrangefB iy AR IR, 3 ZARIK& T &
U—REEM. 20119 H3H, BURERLR
AR AR

(10) M. Guest. “The tt*-Toda equations”.
11th National Conference on Integrable
Systems. 20114E7 A 27 H . Wuhan Institute
of Physics and Mathematics, T[E

(11) EHE A, R ORERNOREFEMELD
FiEkLagrangefi sy ZARIK, B L FH 0T
FIERGEES, 20114F6 H20 A | HURERRI KA

(12) M. Guest., “The tt*-Toda equations”.
Workshop on Isomonodromy Theory., 2011
F6H3H. REBEN KR, BB

(13) M. Guest, “0Orbifold quantum cohomology
hypergeometric equations, and
integrable systems”. Geometry Seminar.
20114F4H 28 H. Academia Sinica, BE

(14) {EHEF, 22737 FMiHermi texf #R2ZE[H
D ODEOXKFDOFloermET R YV — H
AEA20 VR EAES | 20114R3 201
N N

(16) NVLiE, {HHmEma], HiEEZ . BRimoR
BERNOREE ML OF ik Lagrangef /7y
ZREIR, HARBUEES201 14FEEFES, 2011
FE3H20H, RAGHKRY:

(16) R. Sinclair. Natural Computation, Java
Fa2— b U TV Javar o - HEEH A
AR, 20109512 13 H ., HABKRF R
R


http://math01.sci.osaka-cu.ac.jp/OCAMI/preprint/2008/08_07.pdf�
http://math01.sci.osaka-cu.ac.jp/OCAMI/preprint/2008/08_07.pdf�

(17)R. Sinclair, Thoughts on compexity’ s
place in evolutionary theory, OIST
Winter course “Evolution of Complex
Systems” | 20104F12H8H ., R 74k
7 EL A s A

(18) M. Guest., “From quantum cohomology to
integrable systems”., 20104E12H1H.
Sun Yat Sen University, Guangzhou
E5]

(19) I E A, ERE O RERNOREE LD
FeikLagrangeii iy ZAkIR, &yt I
—. 20104F11A30H, HALKY:

(20) M. Guest. “From quantum cohomology to
integrable systems”. Geometry Seminar.
20104F9H 24 H . ETH Zurich AA A

(21) {5F & 7], “Cohomogeneity one special
Lagrangian submanifolds in the
cotangent bundle of the sphere”.
Workshop on Hypersurfaces Geometry and
Integrable Systems. 201048 H27H. IR
JeRk=

(22) M. Guest, ”Some new solutions of the tt*
equations”. DMM Seminar. 201047 H 10
H. IPMU, BHRKT

(23) M. Guest., “New life for anold lattice”.
Conference on Geometry and Topology.
Geometry Seminar. 20104E6H22H.
University of Durham, Z£[E

(24) M. Guest, “tt*—geometry”, Progress on
Surface Theory. 20108E5H 10H . MFI
Oberwolfach, KA

(25)R. Sinclair, What causes Flat Dendritic
Bifurcations?, Global COE Seminar. 2010
HF4H23H

(XF) Gt o 1)

(PEZE R EEAE)
OiRdL Gt 0 )
OffsikdL (Gt 0 )

(Z DAh)

R—bl—
http://tmugs. math. se. tmu. ac. jp/index—j.
html

6. AFFERERE

(D) WFgEfzFs

~—7 4 A (MARTIN GUEST)
EASRFHAR - BT 5eR - 2o%
98 %5 : 10295470

(2) WFge /s
( )
o E T

(3) ELEEMF S

o N— k<22 L7 (ROBERT SINCLAIR)
HRRL = EAT R PE R T - HO A o =
v b~ HiF

F9EE %5« 50423744

FH &= (SAKAT TAKASHI)

BEEBR P A « BT 2040 R) - HEZOR
FEE %5 30381445



