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Rh 7 T4 Y OMAINZE 7 A T 7 PHERORL JIEENT 5 2 EEEVNEL TT

EECE S pub et tsugawa@math.nagoya-u.ac. jp
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(R B &) ¥efsEs VI - VI

UBLHE] (el i, f i

[RIEEHMSR] R IC D TEEE 1 RIOEE BSOS L EFTOT, BTHHEL TILEZ W,

[(BMBESLVUSEE] HEL k.

[EEOBR] 3HEHiTIX, 2ETHALAGZRA L CHEZ R T 2860 L, H S &R
Holeo TARBHABZEIZOT 5 Z EDFELHETY. L CITAREETIE, 24E0 6 DEHEIC
b1 B NET, SENIHFEZR OWIHBE O BRI LT b DZ M-S T FETT. £k
SAEFTHI O I RBOEE 2 DT, COEELMEL C, HEMEZ B A, SHBOKHD¥EF IO
RIF T ZELHTIZANTHET,

[BEFE] AEFIZZ I AZ 2200 TITVE 7. 75 25T I3HEMICERL 30T, i
BLTHII W, HEOBAERNZEDTIZ 7 7 Ak > TERE 20T, 51 BOHEERICEEL <
BAISELET.

[F—T7—R] CNETEHLENBRZEEIET, RDAT Y TR THEEL & 9.

[BIEICRHERANH] ooy - BEARE: - Ba Ll - WRBEGH . & ik ToEd
FIHDOIEBEN 2 NE. 7720, BEIEC TEEZ L T FPETY.

(2RI DRERE] Bl 9.

[BEDED T RN RX] EHENENEZ L >0 D HEET 22 LT, 5BOFAEOTLEL 23K <
%5 E-RVET.

sato@math.nagoya-u.ac.jp ({EHE)
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(BRI /T ER] EEAN DR 220, R 2 B L £ 9. KIEH33 B LD A3 ftlho
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[(BRELLUSZEE] FIHEELZFPA. ZEFPZOHRL HREHOKMNICE D HITET.
[BEOBW] BFAOMEZ L2 D EEZZNE2PLE). W OrDOFTOHAZERE L
TEZHN%EDIT 5.

[BEFTE] 5 FTICEAREFONEIC, Eo-MEP I A x 3. B4RMICiE, T2
FELTHWET :

o VLEDDH BHHER RS .

o DT X AL (HAEBXOEGE) 23 bALHUHE 2T 5.

o T—RERDT, ZNICOVTHS TARARERHARS. £/, ZORREFHET 2.
ZOWHEIEZOD T 7 R TTWET. F, BEIZIGE TEAD L= T IZh it TR
REICHLD fHAE T
[¥—7—R]

[BIEICRBERAE] 14E, 2 FFTH - LBEFEOIEARN L 2 L TXT.
[t R4 DEEE]
[BIEDRDT RINA R] FIHIZZ 9 231 %2R 2D T, T HEEL TL X0,

EECE S pub et furusho@math.nagoya-u.ac.jp, sasahara@math.nagoya-u.ac.jp
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[(BRELLVSEE] FHUHAD - ATFA v E2BHD L.
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D 12 THY, SEANEERLT TR, HEPEREICIIHAEARAE LD 227 —
TavilBLE S OHANFELHRE LT, %, 68 HRENERETXTOTAD
PEETITbNn s, COMBEOHNIL, BHRACE T2 EIE 0N E2MHTLIETH S,
GHEED Z Oik#EIE 3 NOBBEPHY T2, ZRZNOHEEPBHMNEOI £ L R/E»S
DY B EEEZ AL K

[BEFE] COERIISIADHBICL>TTbN 3, #EBEDV L ASTHARICOWVWTIE, #
NZNDOHEEMER L - a— AT A v 25,
FLOLHEETE 72 R) BHHOHFERRFICRINS,

[¥+—7—R] HHUHEED 2 —RAFT¥AL v 2B L.
[BIEICLBERMAE] M, BIBRBE, Ao 2 0 EHE T35,

(B RFEDRERE] COMBIIRFEFOMBPHD 1 5L LTHHRREZD TN TOEAE
IH S T 5,

[BIEDBED 7 RINA X]

fujiwara@math.nagoya-u.ac.jp, larsh@math.nagoya-u.ac.jp,
iyama@math.nagoya-u.ac. jp
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(R B 4] BEiREE Y
ZD1: =y, kot L 7= @

(ELHE] HE %

(BRI 7T E] IS OV TOMMBEZ I & LA — 2 &0 TRATITHIETT 5.

[(BREBEELOSEE] &FERfba v, ZEELLT

[1] J. P. Serre, Abelian I-adic Representations and Elliptic Curves, Research Notes in Mathematics
(a K Peters), Vol 7

[BEEOEM] B E2 oni L&, 2D/ [0,1] KBNS E 9 3465 2 2 13 8l1K D %
MEETHS. 20X RlEZHL % L HRIC T M OMRITEEL. 6D
2T IRBBRECB W TIEFICER 2 D TH Y, TV 3 — FHE, BuEfo 2 8EmIcBHn
2. ZOWEOHMIIEGER T T 2 BAH1%, £ i (BEBICHEH S uTw 2) MR
W 2 RE-Tate PR EZENCHT 2 2 L TH 5. BimlcE W TIERICEE» DFEARR 2
Y-S E DBRLMLE 2 T ETH 5.

B, AT 22 20 & 13 7 — V) TS EHE A E#H 2 U 5. 20 2 &b RIS
T5.

[BETE] RUIZROBEENS A — T 2: 27 n >0, FHEETEDS S VLOMEET 1
PORE LD ?
R DWW TR H DR T T 5.

[F—7—R] —8di, ¥ — 2%, 7 —V =@t

[BAEICRBARAIFH] 28T DREEAER 72 R D JI3%.

[BERIFLEDEEE] C0a—R3HERERED T2YHBEIH) O—>TH 5.
[BIEDEDT R/NA ] &Ik L.

EECE S pub et fujiwara@math.nagoya-u.ac. jp
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ZF0D2: 7 vw—DHE

[(IBYUHKE] ~vELFLE F—2R

(RUERHMAE] LA —F EHIICk 2

[(BRELLVSEE]

[1] Charles A. Weibel, The K-book: An introduction to algebraic K -theory, Chapters I and II,
www.math.rutgers.edu/~weibel /Kbook.html T%# 7 > 02— FTZ 3.

[(BEOBMN] HEikz ZRH 23w,
[(BETE] Gz 23w,

[F—7—R] I, GHEMEE, 7y o574 — 78, TLEMEE, €4 —V#E, Fo0, BRI
g — T T4y —FH,

[BIEICRHERIH] 78 TESBDFEBER.

(BRI EDEEHE] ORI EYEEOHBBIHD 1 28 L TAERRYED TR TDEE
ICHRE T\ 3,

[BIEDED 7 RINA X]
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17




2010 FELE A | RPRAAAE 44F LAV | 2 | G2 Hr BFIREE - IR

(Rl B %] BoERrE S
ZD3 7 AN—ERLEZDIGH

(ELHE] ghl &

(BRI 7T E] IS OV TOMMBEZ I & LA — 2 &0 TRATITHIETT 5.

[(HRES L OBEB] YR B EbAG, 2EEL LTUFO[1] 2575,

[1] B. Keller, Cluster algebras, quiver representations and triangulated categories,
http://arxiv.org/abs/0807.1960
[2] B. Keller, Quiver mutation in Java, http://people.math.jussieu.fr/ keller/quivermutation/

[BEOBEK] 7ANN—LIZHAZ 77D THS. 70 FHIC Gabriel IZX > THAZINT
DUk, RBGRTRAICHVWE NS X 91572, 20004FEHE, 7 A N—IZNTH2EEREFIEN S
BEDY Fomin-Zelevinsky IZ X DBEA I Nz, 7 A N—D k D52 6Nk E ¥

(1) k ZHMETARAI 0 S k &, k 2MET2RAE S j oL, #iL v L

ZRITINZ 5.

(2) k 2l & T ARADINE 2T 5.

(3) AWiZEDwizsRHIOR T % A[REARR D HLD <.
BELT, TRED I AN=—DEM 1 TOEREZFEL TARS.

1) 2) ®)
" 1 b 1 1 1
RN b\ PN VAN
3%2 3%2 3&2 3 2

COEBEEMIITN L EIEIR, Bl 5 LTI, HRICIINNAE L 2 DB TH 5 MIEH
BERDMAAES 5. ZN 2T 5 2 EDNHBEDOHINTH 5.
I DI AN=IpS DI AN=21F5I101F, ED X ICERZITZITRV?

[ [ ]
VAN
o <——0 o — 00— 00— 0
A X A N\ A
@O<—0<—0 [

Keller D R — AL R— 2]121F, 7 A N—EHED Java 70 7 7 LDEPNTE D, FEo AV
2RI 2FHTES.

[BETE] i3 —RHOHETHHT 5.

[F—T—R] 74— &8 GG, SIEE

[BEICHELRMB] SRS, F'a 2 —RE L B ILHEAR
(tEZRZEDREE] 0 a—R3HEERYED "R¥EHBEIH) Oo—D>Th 5.
[BIEDBDT7 RINAR] &LickL.
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[Subject and Title] Perspectives in Mathematical Sciences III

[Lecturer] Kazuhiro Fujiwara, Lars Hesselholt, Osamu Iyama

[The Method of Evaluation] Each instructor will assign exercises, report problems, etc. dur-
ing the lectures. Final grade will be decided according to the totality of the scores as well

as the attendance to the classes.

[References] See the course design of each instructor.

[The Purpose of the Course] This course is designed to be one of the English courses which
the Graduate School of Mathematics is providing for the graduate and undergraduate stu-
dents not only from foreign countries but also domestic students who wish to study abroad
or to communicate with foreign scientists in English. All course activities including lectures,
homework assignments, questions and consultations are in English. The purpose of this
course is to introduce and explain the various methods in mathematical science. This year,
the course is provided by 3 instructors. Each instructor covers different subjects from various

aspects of mathematics.

[The Plan of the Course] The course is provided by 3 instructors. See the course design of

the individual instructor.
[Keywords] See the course design of each instructor.

[Required Knowledge] A working knowledge of basic undergraduate mathematics including

calculus and linear algebra is required.

[Attendance] This course is open for any students at Nagoya University as one of the “open
subjects” of general education.

[Additional Advice]

fujiwara@math.nagoya-u.ac.jp, larsh@math.nagoya-u.ac.jp,

Contact iyama®math.nagoya-u.ac. jp
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[Subject and Title] Perspectives in Mathematical Sciences III
Part 1: Zeta functions, uniform distribution and Fourier analysis

[Lecturer] Kazuhiro Fujiwara

[The Method of Evaluation] Grades based on attendance and written reports

[References])

[1] J. P. Serre, Abelian I-adic Representations and Elliptic Curves, Research Notes in Mathematics
(a K Peters), Vol 7

[The Purpose of the Course] For a given sequence of real numbers, it is an interesting prob-
lem to know how the fractional part distributes in the interval [0, 1]. This problem leads us
to the notion of uniform distribution of a sequence. The notion is very useful in many areas
of mathematical sciences, such as ergodic theory, theory of numerical integration, and also
in number theory. The purpose of the lecture is to explain it with explicit examples arising
from number theory, including Sato-Tate conjecture on elliptic curves which is now known
to be true. The relation with zeta functions, which are very important and fundamental in
number theory, will be explained. From the technical and analytic aspects, Fourier analysis
plays an important role. This will be also explained in the course.

[The Plan of the Course] We start from the following question: how often 27, n > 0, starts
from 1 on the decimal system?. Then we proceed from there. A detailed plan will be given
at the first lecture.

[Keywords] Uniform distribution, zeta functions, Fourier analysis.
[Required Knowledge] Knowledge of standard undergraduate analysis.

[Attendance] This course is open for any students of Nagoya university as one of the ”open
subjects” of general education.

[Additional Advice]

Contact fujiwara@math.nagoya-u.ac.jp
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[®] B 4] Perspectives in Mathematical Sciences I11
Part 2: Kummer’s ideal numbers

[#HY42E] Lars Hesselholt

[ #&E Ml /575] Grades based on attendance and written reports

[(BRELLVSEE]

[1] Charles A. Weibel, The K-book: An introduction to algebraic K -theory, Chapters I and II,
available for free download at www.math.rutgers.edu/~weibel /Kbook.html.

[(E&ZDHER] In 1847, Lamé and Cauchy announced proofs of Fermat’s last theorem in a
meeting of the French Academy of Sciences. However, shortly thereafter, Kummer pointed
out a fatal error in the proofs. In a way, this was a most fortunate turn of events, for some
very important parts of modern mathematics grew out of Kummer’s work. This portion of
the course will present some parts of this mathematics. In the end, I will present a conjecture
of Kummer—or as he wrote, “a theorem still to be proved”—that to this day remains an

important open problem.

[(8& F 7] Here is a tentative outline:

Lecture 1: Rings, modules, and their homomorphisms. Matrices. Simple rings and their
classification. Semi-simple rings.

Lecture 2: Free modules and projective modules. Every projective module over a local
ring is free. The Grothendieck group.

Lecture 3: Invertible modules over a commutative ring and the Picard group. Dedekind
domains and their Picard groups. The Picard group of a ring of integers in a number field
is finite.

Lecture 4: Rings of integers in cyclotomic fields and their Picard group. Kummer’s theo-

rem on regular prime numbers. The Kummer-Vandiver conjecture.

[#F—7— K] Modules, projective modules, Grothendieck group, invertible modules, Picard

group, cyclotomic fields, regular prime numbers, the Kummer-Vandiver conjecture.
[BEICHERIF] Knowledge of standard undergraduate algebra and linear algebra.

[t RIZEDEEEE] This course is open for any students at Nagoya University as one of the

“open subjects” of general education.

[BIEDBED 7 RINA X]

Y B Ek larsh@math.nagoya-u.ac. jp
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[Subject and Title] Perspectives in Mathematical Sciences III
Part 3: Quiver mutation and related topics

[Lecturer] Osamu Iyama

[The Method of Evaluation] Grades based on attendance and written reports

[References])

[1] B. Keller, Cluster algebras, quiver representations and triangulated categories,
http://arxiv.org/abs/0807.1960
[2] B. Keller, Quiver mutation in Java, http://people.math.jussieu.fr/ keller/quivermutation/

[The Purpose of the Course] A quiver means a direct graph. After quivers were introduced
by Gabriel around 1970, it has been a popular subject in representation theory, A operation
for quivers, called mutation, was introduced by Fomin and Zelevinsky in 2000.

For a vertex k of a quiver,

. [ab] . . . .
(1) create a new arrow i Lok j for each pair of an arrow i > k ending at k and an arrow
R j ending at k,
(2) reverse arrows starting or ending at k,
(3) remove a maximal disjoint set of cycles of length 2.

For example, let’s mutate the following left quiver at the vertex 1.

(1) () ()

1 — — 1 —

o\ N AN 3/\2

3 2 3=———=2 3=———=2

Mutation is not only a kind of puzzle, but has a deep mathematical background which comes
from cluster algebras and their categorification via cluster tilting theory. The purpose of this
lecture is to explain this.

Puzzle Mutate the left quiver a few times to get the right quiver.

° .
VAR
o< o—>0—>0—>0
7N 7 N
o< —o0<——o °

Everyone can enjoy a java program of quiver mutation in the webpage [2] of Keller.

[The Plan of the Course] A detailed plan will be given at the first lecture.

[Keywords] quiver, mutation, tilting theory, cluster tilting theory

[Required Knowledge] Linear algebra, elementary homological algebra and category theory.

[Attendance] This course is open for any students of Nagoya university as one of the ”open
subjects” of general education.

[Additional Advice]

Contact fujiwara@math.nagoya-u.ac.jp
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(Bt B &] R BeHbiam
k& 7o 7

(HELHE] Hik

(RS %] Eedlie 32 & LT, diulati & e ilatbiic X - THld 2.

[(BMBELLUVSEE] LRERHbDL .
SEHLELT

(1] WEHSCHE, B & AR BilE, L7 AR, 1997 4
[2] AR, REBCRARY, AHEIE | 1976 4F
[3] B 1T 1R & a7 Bilge, AT, RURSA RS, 2005 4

ZHBITTEL. 2ot b % H2DTHRBROPTTHENT S.

[EEOBR] RoREILK L Z DB OHERT (MdiAAR) MREOTERNIC L hEldIns &
WIHRARZLFEZT, a7 AkTIE, BlEESTa 7 (OFSR) X bRl s v
d a7 EEE AL, MO RERAOR, RECTERXDOBORNX (DIEFAE) DRE, (EXIME
ADIGHEZHNT 2 2 EBHNTH 5.

[BETE] #HEIE, kLo | BEEEABRZIEFREAS T 7L THEH- B (RIck 2, BEK) %
HEEEL LT, 20D0—dMbFICEENZ EIZEIVH) T EET—<E LT, ¥k, HIR
e LB 2B E AT, RIEDOX — 7 — F LT Ot L 7 2 EFOHELZ HiE L <7
. LKL WARIOERNA L, #EERE 1 BIHICEAAT 5.

(F—7— K] HRKAK, BEA, IR, SRR, #7075, 770 7 i,

[BEICHEBAF] ZERXRORBOAGED HIUTFIT T, AR, & LD 7 b V2R & R
EROBERZ D307 - Totud, HE LD, BIEEBMTE 2 L) ICEETO2H D TH S,

(2R AE DFEGE] Ol d 5.

[BIEDBED T RINA R] Mg 22 TIEE L, BEBICT 280 L TRO BARR 26l % 7% 2
R fill>THBIEZ2E#D S,

EECE S pub et saito@math.nagoya-u.ac. jp
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(Bl B 4] R8s
R E N

(ELHE] A Jeh

(BRI /TE] LA — F2BmRR L, BEAREIC X > TRl 9 5.

(MBS LOSEE] BRI libA L, BEEL LTRERET 2.

(1] WH %z, euy—RE T I, Sl EEEBCE, Ak, 1976, 1977.

[2] S. Mac Lane, Categories for the working mathematician, Graduate texts in math. 5, Springer
1971, 1998.
BTG U CREEISBEIN TN T % 22 b FldL e e,

[BEDB®] B LBEFoOBEZIX 1945 4EIC Eilenberg & Mac Lane IC X > TEHAIN. #Z
DO MG AL, RBERM Y, REGRTZ OGO S NS F R LT T\nwb.
AEEOHWIE, B EBIFICBT 2 BANFHDOMRHTH 5. 0y —REO—Mmc I3
e XM E N OEBTNL . EADIZTER VD, 7—UVE R E, SEry — B
INFIC OV THEDIGERT 2. RBFEDL S onlTfilibns 'Eik OBEICHEADE
PSS, EOEBIIR DN TER0IET D, Freyd ORBIATREMEER 2 vhuivic, RELATRE
M, BEREREF O FFEAEIC D W CIRRER % > Tz L 72 .

[BEHETE] #ETEIFRIICEIDEDL S, BEDOTETIE, INEE, 7— VB O IE—IE
Freyd ORBIATRBEEH 2R DB A7) ORFET, L) TEE2HFEZ T3,

[(F—7—R] 54, B, 814, 24, BT, BALH AT, (&) Bocat, Fid, RI A6
M, KHOHHE, (&) MR, Freyd ORBTREME R, IvEE, 7 —VHE, £ (F) 552BF,
Grothendieck /&, & —% —&, ot % —4% — &, BEHINSR, SRR ERETF, filEg, JE. ..

[BIEICHELRME] EA EMHICEIT 28R L RBNEEZE I L5020 LTw B 0ENEH 5.
BRI 0T, BAAFI 28 L TS L 2w EBEDSHEE L . BRFIE L T, 24Tt
e & SEMBHLS 115 DT, Mk TIE 2 0hs, 2 TESREL, BT MEk»H 5 2 LK
BHE Lo,

[fhERIFAE D] #OllL £

[BIEDBEDT7 RINA R] KHERIZEBENHL 55259, FILOEBRNHBE, flz7- kDI,
BWREZEZLVOHNCED Z EBFLTH 5.

XY H 2 Hg hasimoto@math.nagoya-u.ac. jp
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(Rt B &l &fibiam
EZ LS NG

(ELHE] HE 8

(RUHESTHE YT E] FEEH - HE BB X OGBS X ) il 27 £ 7,

[(BRELLVOSEE] HZRFRHEFEA. 2EHLLT

[1) WA, DR, SO H2,
2] BREREKR, SHEED | T —

(3] MRER K, S REE, il

[4] HAEVE =, SR AT, S,

ZERTFTEEET.
[EEOBN] BIRBADOTEHLNRTH 5 LHEICO VT, ZOBROHG L EREREHDE

H2HRE LT, W) &, 3ERINCE > 7 il - dhinz —M(k U 72 22 B 03 % Rk
TY. WETIE, HLOEMZLA LD IEERIHICOWTHHR L £7.

[BEFTE] NERICOWTRETOXF—7—F22HL L. #iEEATHED2oH )T
23, PEFFEE O 2 % 5 FETT.

[F—7—R] ZRAE, 1ZDIAR, BLDAR, S RE, $2X7 FIVERM, BROBy, X7k
UG, BB, ISR, Ay, BIRRDBIRL, A b —27 2D H.
[BIEICHERME] BEER3 R E CTICHE L e AR MG & 225
[ZRFEDRERE] ZollL £7. 270 FEoM#@#zA L Twal L, HilsH LI L
ZEMEE L ET

[BIEDBD T RINA R] %Rk E LIBERIIMRWICAZ 200N ETA,. LrL I

reEEFTENR, BB EOHE2MRT 212 LTH, ZHUIREI LR ERD 7,
a2 RARICHAH LT, BIEC OB ZHE L TS,

EECE S pub et moriyosi@math.nagoya-u.ac.jp
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(Bl B #&] &I
e 3 RILERIF AR

(ELHE] JIH Kk

(&R 75°E] ANElc @ 2 3EIC K> RIS 2. $RTUCEE L 2 o B 23800E T 5.

[(BREBELOSEE] HAFFERHEL B0, BICROSEHFIH > GEEZIT). KL
BEGATNER 720, MOSEHZEEHETISHNT 5.
ROLHNR, 3 RILEHRAART, KEEEH, 1996,

[BEOBER] FHOMEOMAETHLAREMEZDVEDOTH H BLHEEKICONT, HEY
PAHATEDAT I CHEZE L, HRINER LA SRRMEADO B L GhE TESE. £LI23
RILHFEEOWEZ E— D — F ORI X > THUB T 2 k2 &icol) 5,

(BETE] HAEMHRAADOHTER TH 2 BUAEE P A SHRE DR 2 AAZD S,
SRILEMIERDEL DO EDTH L e —H— FaREH L, L v X% % L oflz2617 7%
D6, ERWEZHNS, REVPHIUIFRNNFIC SN S,

[F—7—R] HRIERER, fE) SRIE, nXOBki, 3RXITEHKED e —4— FofE, L
v A2,

[BEICDERBAH] FH3ERE TICEE T 2BADIERDBEICOVT RS 2 &, Bl
i (ZRREER) L b TORBZHERET 5,

(2R DREE] Ol %9,

[BIEDBDT RINA ] FEIZL > VIO MATIEL VDT, MUNGEDICHRET S L&
WETD, L OEAE THEE) OfELRD, BPICh I OoHEEIMET 2 & P
INFEFTOT, WOTIWCEDITMS XHITLFL &9,

K23\ O TELHEIIRK4OHAE T2 2 8, KIZAFHTHIEERY TTEITICHTTD
HuTHRB L, ZOBRRERCREIHZIELEZEEHOWIZLET,
ERAWEOTICHEEI 2O THEIEO W EBEZTLES, £ HEE T X v,

EECE S pub et tomomi@math.nagoya-u.ac. jp
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(Bt B &] mbredbiam
BRI O HERRE PR G

(EHHE] ZEH =Y

(BiEEFE 7 0E] WIAGABRIC X 0 5Hili§ 5.

[HREELIVSEZE] X AP ELTUTRBELTEL.

[1] AT 35, BISORIT, 235,

HEDONERX DT XA NTAN=INED, (BT EHERDPEEDT-DIZ) IS HICFEL N
KLEUSEERZE 1N OERETHENT 3.

[EZDBEM)] Banach Z2[#, Hilbert 22l & 215 D L CESR S N MBIEH O Mk % #Hx
T 5. BT 2 MAIEMITEBRITTH D, HRXITOGA (FEIRE) & oERE BN S,
HeEE Rz, B BB =M, AR ERZE oM TH 2 o 1EHE, BAfEHEZE oMl ©tH
DO ERE 2 S BB B d | ISAIIRIA . B R % 13 U o e EE
D3I Y 2 BRI 2 B A 10 L CERML E , RO D3Z OBI% M L TEd s B 1EHE
DIFFTIIRE S NS Z L b\, 2O K ) ICHEEZBIBIAENITIICIEZ 2 2 &1, BRI BIT %
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[1] V.I.Arnold, Symplectic Geometry, Springer, 1985.

[2] G.F.D.Duff, Partial Differential Equations.

[3] J.Hadamard, fRf#sr 513K, 1932 (HAGER 1996).

(4] RIFERER, FrokBE£L, A, 1962.
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1955.

[6] F.John, ffsr ites, > o 7'V v —, 1971.
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(i) 1 PRSI TR K
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v) Hamilton-Jacobi /i3 & AHBE%L
(vi) J.Hadamard D J7i%
(vii) F.John-J.Leray D7k

[F—7—R] ®E#y R OMBOELE L —BlE, Ty RO TER, X7 bV Lagrange-
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BB GRS D Cauchy FIRE & FEAME, Frid: thiR, Riemann BI%L, #%MBY%L, Euler-Poisson-Darboux
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R. Durrett : Probability: theory and examples, Duxbury Press
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mk%wfi BEHEN 2 TH D, WA KILXZLT 2T v ¥ LBl %Z iR T 2 72 D D5
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7N, 1 R OFEERHIC AT 5.
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HLFETY.
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Hamilton /7220
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[BEICHERAF] K2 HER F TILHSTRE DR O FEHEHTGR.
[t R4 D EEGE]
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Ko, PR R, EEES, AT 7 F 27 ) —&, &Y, Fal—v 3

v, ¥¥yia7u—, DCF

[BEICHERMB] Ficliidh A,

(2 RIZ 4 OEERE] Alfecd. Bikd 2 I RECDL £7.
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Combinatorics, 2002, Univ. Lect. Series 24, Amer. Math. Soc.
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HHT 2 00CTh 5. FHTEZ, SAUHGROEBEID & A CEICIERIE 2RO WE O fFIH I I
JCThZ kA3 nTn 3.

AT, FRICE DR KIS S 2 ShME L L C, FEBEMN 22 AT Tk & Bl OIS % ffe
TN 5.

(BEICHERAF] V_— 7oy, 7 — V) ZfighT, BIBURNT (2255 1SR )
[(BREL LVSEE] BRFH IR0, BESEE L LU T2 TE <.
(1] SEE &k, oy /TG, 2004, 55 RS,

[2] Thierry Cazenave, Semilinar Schrodinger Equations, 2003, AMS.

[3] Terence Tao, Nonlinear dispersive equations, 2006, AMS.

EECE S pub et n-kenji@math.kyoto-u.ac.jp
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[BUiEETETR] M &L A — M2k 3.

[Bx0BW - IB] #HUZEMAND a2 — 274 v (p.42-p.46) =
[BEICHERANFE] HUZEEMND a— 274 v (p.42-p.46) S
[(HRIER LS EE] HYUBEMNO a2 =27 A~ (p.42-p.46) S
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(R B &) ICHEEEREER]T
Z01: FEHEDIVRA IR AV NEFELET 7 F 27 ) —DRE|

(EUHE] Al —E (v—H%— v v ath)

(BRI /TR] HiR E

[EBEOBMW - IB] B OHERELETIED»THIED D TH LT 7F 27 —IZ D04l
5. (RICEET 7 F 27V —I2onT) BARNIZIZ,

LT 7 F a7 ) —IcWfF S B 5%E,

LM 22 3B DFEAT,

BEF DM R 64 5 FfE

WZOWTHIS, /e, T HAREE 2> TR BERICHOWT, ZORBEOARE 2 A 5.

[BEICRERZAH] Frical
[(BREBEELUOSEE] Frcal
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(Bl B &) ICHEIREER]
ZD2: BEOEEBLr—7 4 Y2 ADHEA

(BHHE] Wl 592 KRASENTT Fa€ HEsct)

[BUiEETETR] M &L A — M2k 3.

[(BE0BW - RB] SCERFEFOINEIL 1 EG2B A, BHE 1AL BISEVKES TF
KLTECRS. 2D LH%nh, r—%4, 1, @8EA4v 77261 TAv77, 2L T, 4%
A V7 I NEHIEL L, BB RDPE LR W E RS> T0W5S. 22T, BREBEERD
PLED T 72 &~ 7 n BT E X OEES - ENTOBXEEDOBUR - I, EiliFEoLEL L
I, HLOLATFT 4 7 ELTOr =74 ERDBURICOWT, REMICHNTZ. 612, 1
CTHH#DFRE, 2EX % 22y MEESOEBUCIHT ZENAILE Y 2 208 & FEEIZ O
TEHET 5.

(E2NE)

- mfEE ML (BOR - flEOZER L)

AT TRES R ADMED T

< T A ER OB

C ENANEY R AQHE A & HE

[BEICHELRIMF] Kokl
[(HBIES LS EE]

] BEEE =4 N -av Ty - 73— 0 FEH:Tr—40F2010, , 57 #k
RE&HA v 7L AR&D

FH Y B K ichikawahi@nttdocomo.com
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(& B &] IoHEMHR IR
Z?D3: HEEOHEFVERE & ARV > a VkET

(BLHE] 5 KRR (F 22 BEERAS T o v o —FITERD)

(BT /7]

[BEOBMW - NE] HEAEEICEER 7 L2 OEBREIZ D L 5 HHEICHEL D ED
D, FNEEDLHIICHARY Y a VOFGHIGH L T2 DO —imicfillit
HRONE
1. Fl SRR o S
OHMOFEBERE & 1%
OFAXDIEETI A A=A L LB —HIL E I P> THi>TW» 5 H
2. Y ARV a3 v OEHE & il #HE)
OF ARy Y a v DHAKERE L R
O B IRENRFE
OV ARY T avPARXN)DEZLT
Ca—F—=) 7 avIIA T VA=Y ARV a vyDa—F—1) v IR

(BIEIC BRI FEREN 2038 B 7127 D HIGH%k

[(BRELLUESEE]
[1] &HEBIEA, BBy E O #HE) & HlfH, 2008 4F, HATHE SRS O

EECE S pub et shima@k.tec.toyota.co.jp
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(Bl B &) ICHEIREER]
ZD4: TIVNT 4 T LR

(ELHE] A —X (ZFUFJELZ: WSO BRI

(BRI /T R] Hi 2 ESlT 2.

[BROBW - IB] 7Y NNT 1 7 81E, FEEELWIEN 2 EEAR 2 EPEOfifED 6 IR4: L 72
WEIRiESED 2 & Th 5. JHEREIIWN, &M, #E, a7« 74 (FmiE) % Ezplic
Ligichzh, ZRSICHEIL7-FX vy 270 —2FEO~Ny P =—X, #Hl=—XIci&b
R TRIET 22 LDTESL. 2D X BAMEFNED H 2 EREICHE-D < RO IE 2 Afikg
TRV R 7 EBICE T, ST, BHEEE L & OBOREMOIA TR TH 5. Bk
TIE T 4 v EWHEIND N7 b 032 46 Jatntefii 2 BNl L CHEE 7LV 2B% L, 7Y NT 4
THBEEXZ TS, KERETIE, TINT 4 7OBMERCT Y NT 4 7OH_RTHZ 77 v
7= a— VADOHEZYHED HEHL oD, BUIEineMTcED L) ICHWL N TS D
b, 7 A VYBHA EARBEIZID HATHY D0k EFRMLTW L,

[BEICHERMF] MR, SR, SROMERSE IRIRE L 2V, SIBREC MRS
i RN ECE, VR —EDROISFIIHEBEL T B 2 EREE L,

[(BRERELVUSEE] %L
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(B B &] WCHBOERGER]T
ZD5: BWEICY AT MU NS G 72 & THE & NIK gsae x7a022vx0 40 1)

(IBEXHE] MH EE (NECY 7 bRA&t)

[BUiEEHETE] e LA —FIc Xk 3.

[BEOBMN - NA] % oEEBE o RIZEREAM (v b7 =2,V 70 27%) T
RERR S, 4E 4 KEIEYL, ML L TB D, 2D+ 7 7 VIS EGICS K clig %z 2 7
WHEZIIET. 29 L7RD S, SFOMEIFEICTIG L 72V A7 =222 X v O HH
INTWS., £, VAZBROBRDS b, MiWE 2 OEELEEEDOE Y A T LA DR
Je LA DSR D 5N THE Y, BHFRMDEHE M 22 oMb TTosNnTWV»S. 22T
FTEH S AT LIBT3 ) 27 & Z OB IS OWTIE T 3.

(N%)

< YR IDERT pHELREE (RO 2T ADMER, WML T 2 2 L X B sk

DK & HE)

s VAV ANOHO A (VA7 22X FOBUR, BEA V75 AFLDY RV

RAEVAVE, X 2 T 4 M)

- EEEY AT L obAFHE GEEREEROI O, HIARY 7 FED Y R 7)

[BEICHERTE] HEREAM, Hls A7 &, EH0EES BT 2 — MR AGER

[(BRIZER L U'BEE]

(1] FEHOEEAEER 2 1ER (BBE, 2009.7)

[2] HEA v 7 71EWS AT AEFENIZE WSS (1 P A,2009.4)

3] V7 b7 T EEEICET 2 FEUeRE CER 2 045E) (RiFmEs, -2
THIF,2009.3)

[4 £F 27 - Y% 2009 (HHE* Y7 1 BOKARHE,2009.6)

5] L X 2V T 4 OEED S RABRDPELEZDH 2 RELZROBCEOFMiOH D 5 (1
W ¥ 2 7 4 BOR&EER, 2007.2)

(6] WAL REEE — LA I BT B SIS b 2SN (SRR 2 Vol.46
No.6, 2005.6) , Fifh— L4 L Z0LD 1D ORI (FEERALPE%4 Vol.48 No.l
2007.1)
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(B B &] BHRAREYE 1

[(BUHE] B %, ~y ek - 77—, FlifE

[BHEHE ] Z2NZNOBEEEPICZ 7YY A XL A — M#EA 23T, Rk
i, Z0o2FICHFRILS HbE TIRES NS,

[(BRELLVSEE] FHUHAD - ATFA v E2BHD L.

[(BEOBM] oL, ZInBPIRPAIIERIDIR AR B X OvAaRAnI T U R § 2 33
D 12 THY, SEANEERLT TR, HEPEREICIIHAEARAE LD 227 —
TavilBLE S OHANFELHRE LT, %, 68 HRENERETXTOTAD
PEETITbNn s, COMBEOHNIL, BHRACE T2 EIE 0N E2MHTLIETH S,
GHEED Z Oik#EIE 3 NOBBEPHY T2, ZRZNOHEEPBHMNEOI £ L R/E»S
DY B EEEZ AL K

[BEFE] COERIISIADHBICL>TTbN 3, #EBEDV L ASTHARICOWVWTIE, #
NZNDOHEEMER L - a— AT A v 25,
FLOLHEETE 72 R) BHHOHFERRFICRINS,

[¥+—7—R] HHUHEED 2 —RAFT¥AL v 2B L.
[BIEICLBERMAE] M, BIBRBE, Ao 2 0 EHE T35,

(b RZBEEDEEE] C OMBIIRFHFOMBMHEHD 1 5L L THHRREZD TN TOHEAE
IH S T 5,

[BIEDBED 7 RINA X]

fujiwara@math.nagoya-u.ac.jp, larsh@math.nagoya-u.ac.jp,
iyama@math.nagoya-u.ac. jp
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(B B 2] B®RHESE]
ZD1: =y, kot L 7= @

(ELHE] HE %

(BRI 7T E] IS OV TOMMBEZ I & LA — 2 &0 TRATITHIETT 5.

[(BREBEELOSEE] &FERfba v, ZEELLT

[1] J. P. Serre, Abelian I-adic Representations and Elliptic Curves, Research Notes in Mathematics
(a K Peters), Vol 7

[BEEOEM] B E2 oni L&, 2D/ [0,1] KBNS E 9 3465 2 2 13 8l1K D %
MEETHS. 20X RlEZHL % L HRIC T M OMRITEEL. 6D
2T IRBBRECB W TIEFICER 2 D TH Y, TV 3 — FHE, BuEfo 2 8EmIcBHn
2. ZOWEOHMIIEGER T T 2 BAH1%, £ i (BEBICHEH S uTw 2) MR
W 2 RE-Tate PR EZENCHT 2 2 L TH 5. BimlcE W TIERICEE» DFEARR 2
Y-S E DBRLMLE 2 T ETH 5.

B, AT 22 20 & 13 7 — V) TS EHE A E#H 2 U 5. 20 2 &b RIS
T5.

[BETE] RUIZROBEENS A — T 2: 27 n >0, FHEETEDS S VLOMEET 1
PORE LD ?
R DWW TR H DR T T 5.

[F—7—R] —8di, ¥ — 2%, 7 —V =@t
([BEICHERI] A58 CTOEER 2 T2 D FI.
[(BRFBEEDEEE] 0 a—REHEERED TREFHBFIH) O—>TH 5.
[BIEDEDT R/NA ] &Ik L.
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(Bl B &] HHpleEe 1
ZFD2 7 v~e—OMHAHE

[(IBYUHKE] ~vELFLE F—2R

(RUERHMAE] LA —F EHIICk 2

[(BRELLVSEE]

[1] Charles A. Weibel, The K-book: An introduction to algebraic K -theory, Chapters I and II,
www.math.rutgers.edu/~weibel /Kbook.html T%# 7 > 02— FTZ 3.

[(BEOBMN] HEikz ZRH 23w,
[(BETE] Gz 23w,

[F—7—R] I, GHEMEE, 7y o574 — 78, TLEMEE, €4 —V#E, Fo0, BRI
g — T T4y —FH,

[BIEICRHEBRIH] 8 TESBDIEBER,

(B RFBREDEEHE] Z ORI EFEBEOHBMEIHD 108 L TAERRYED TR TDEE
ICHRE T\ 3,

[BIEDED 7 RINA X]

EECE S pub et larsh@math.nagoya-u.ac. jp
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(B B &] SR EE]
ZD3: 7 AN—LHE Z DI

(ELHE] hl &

(BRI 7T E] IS OV TOMMBEZ I & LA — 2 &0 TRATITHIETT 5.

[(HRES L OBEB] YR B EbAG, 2EEL LTUFO[1] 2575,

[1] B. Keller, Cluster algebras, quiver representations and triangulated categories,
http://arxiv.org/abs/0807.1960
[2] B. Keller, Quiver mutation in Java, http://people.math.jussieu.fr/ keller/quivermutation/

[BEOBEK] 7ANN—LIZHAZ 77D THS. 70 FHIC Gabriel IZX > THAZINT
DUk, RBGRTRAICHVWE NS X 91572, 20004FEHE, 7 A N—IZNTH2EEREFIEN S
BEDY Fomin-Zelevinsky IZ X DBEA I Nz, 7 A N—D k D52 6Nk E ¥

(1) k ZHMETARAI 0 S k &, k 2MET2RAE S j oL, #iL v L

ZRITINZ 5.

(2) k 2l & T ARADINE 2T 5.

(3) AWiZEDwizsRHIOR T % A[REARR D HLD <.
BELT, TRED I AN=—DEM 1 TOEREZFEL TARS.

1) 2) ®)
" 1 b 1 1 1
RN b\ PN PN
3%2 3%2 3&2 3 2

COEBEEMIITN L EIEIR, Bl 5 LTI, HRICIINNAE L 2 DB TH 5 MIEH
BERDMAAES 5. ZN 2T 5 2 EDNHBEDOHINTH 5.
I DI AN=IpS DI AN=21F5I101F, ED X ICERZITZITRV?

[ [ ]
VAN
o <——0 o — 00— 00— 0
A X A N\ A
@O<—0<—0 [

Keller D R — AL R— 2]121F, 7 A N—EHED Java 70 7 7 LDEPNTE D, FEo AV
2RI 2FHTES.

[BETE] i3 —RHOHETHHT 5.
[F—T—R] 74— &8 GG, SIEE

[BEICHELRMB] SRS, F'a 2 —RE L B ILHEAR

(b REBREDEE] CDa—RAHERED T2EHBEIH, 0—>Th 5.
[BIEDBDT7 RINAR] &LickL.
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[Subject and Title] Perspectives in Mathematical Sciences I

[Lecturer] Kazuhiro Fujiwara, Lars Hesselholt, Osamu Iyama

[The Method of Evaluation] Each instructor will assign exercises, report problems, etc. dur-
ing the lectures. Final grade will be decided according to the totality of the scores as well

as the attendance to the classes.

[References] See the course design of each instructor.

[The Purpose of the Course] This course is designed to be one of the English courses which
the Graduate School of Mathematics is providing for the graduate and undergraduate stu-
dents not only from foreign countries but also domestic students who wish to study abroad
or to communicate with foreign scientists in English. All course activities including lectures,
homework assignments, questions and consultations are in English. The purpose of this
course is to introduce and explain the various methods in mathematical science. This year,
the course is provided by 3 instructors. Each instructor covers different subjects from various

aspects of mathematics.

[The Plan of the Course] The course is provided by 3 instructors. See the course design of

the individual instructor.
[Keywords] See the course design of each instructor.

[Required Knowledge] A working knowledge of basic undergraduate mathematics including

calculus and linear algebra is required.

[Attendance] This course is open for any students at Nagoya University as one of the “open
subjects” of general education.

[Additional Advice]

fujiwara@math.nagoya-u.ac.jp, larsh@math.nagoya-u.ac.jp,

Contact iyama®math.nagoya-u.ac. jp
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[Subject and Title] Perspectives in Mathematical Sciences I
Part 1: Zeta functions, uniform distribution and Fourier analysis

[Lecturer] Kazuhiro Fujiwara

[The Method of Evaluation] Grades based on attendance and written reports

[References])

[1] J. P. Serre, Abelian I-adic Representations and Elliptic Curves, Research Notes in Mathematics
(a K Peters), Vol 7

[The Purpose of the Course] For a given sequence of real numbers, it is an interesting prob-
lem to know how the fractional part distributes in the interval [0, 1]. This problem leads us
to the notion of uniform distribution of a sequence. The notion is very useful in many areas
of mathematical sciences, such as ergodic theory, theory of numerical integration, and also
in number theory. The purpose of the lecture is to explain it with explicit examples arising
from number theory, including Sato-Tate conjecture on elliptic curves which is now known
to be true. The relation with zeta functions, which are very important and fundamental in
number theory, will be explained. From the technical and analytic aspects, Fourier analysis
plays an important role. This will be also explained in the course.

[The Plan of the Course] We start from the following question: how often 27, n > 0, starts
from 1 on the decimal system?. Then we proceed from there. A detailed plan will be given
at the first lecture.

[Keywords] Uniform distribution, zeta functions, Fourier analysis.
[Required Knowledge] Knowledge of standard undergraduate analysis.

[Attendance] This course is open for any students of Nagoya university as one of the ”open
subjects” of general education.

[Additional Advice]

Contact fujiwara@math.nagoya-u.ac.jp
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[®] B 4] Perspectives in Mathematical Sciences I
Part 2: Kummer’s ideal numbers

[#HY42E] Lars Hesselholt

[ #&E Ml /575] Grades based on attendance and written reports

[(BRELLVSEE]

[1] Charles A. Weibel, The K-book: An introduction to algebraic K -theory, Chapters I and II,
available for free download at www.math.rutgers.edu/~weibel /Kbook.html.

[(E&ZDHER] In 1847, Lamé and Cauchy announced proofs of Fermat’s last theorem in a
meeting of the French Academy of Sciences. However, shortly thereafter, Kummer pointed
out a fatal error in the proofs. In a way, this was a most fortunate turn of events, for some
very important parts of modern mathematics grew out of Kummer’s work. This portion of
the course will present some parts of this mathematics. In the end, I will present a conjecture
of Kummer—or as he wrote, “a theorem still to be proved”—that to this day remains an

important open problem.

[(8& F 7] Here is a tentative outline:

Lecture 1: Rings, modules, and their homomorphisms. Matrices. Simple rings and their
classification. Semi-simple rings.

Lecture 2: Free modules and projective modules. Every projective module over a local
ring is free. The Grothendieck group.

Lecture 3: Invertible modules over a commutative ring and the Picard group. Dedekind
domains and their Picard groups. The Picard group of a ring of integers in a number field
is finite.

Lecture 4: Rings of integers in cyclotomic fields and their Picard group. Kummer’s theo-

rem on regular prime numbers. The Kummer-Vandiver conjecture.

[#F—7— K] Modules, projective modules, Grothendieck group, invertible modules, Picard

group, cyclotomic fields, regular prime numbers, the Kummer-Vandiver conjecture.
[BEICHERIF] Knowledge of standard undergraduate algebra and linear algebra.

[t KRR DEEEE] This course is open for any students at Nagoya University as one of the

“open subjects” of general education.

[BIEDBED 7 RINA X]

EECE S pub et larsh@math.nagoya-u.ac. jp
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[Subject and Title] Perspectives in Mathematical Sciences I
Part 3: Quiver mutation and related topics

[Lecturer] Osamu Iyama

[The Method of Evaluation] Grades based on attendance and written reports

[References])

[1] B. Keller, Cluster algebras, quiver representations and triangulated categories,
http://arxiv.org/abs/0807.1960
[2] B. Keller, Quiver mutation in Java, http://people.math.jussieu.fr/ keller/quivermutation/

[The Purpose of the Course] A quiver means a direct graph. After quivers were introduced
by Gabriel around 1970, it has been a popular subject in representation theory, A operation
for quivers, called mutation, was introduced by Fomin and Zelevinsky in 2000.

For a vertex k of a quiver,

. [ab] . . . .
(1) create a new arrow i Lok j for each pair of an arrow i > k ending at k and an arrow
R j ending at k,
(2) reverse arrows starting or ending at k,
(3) remove a maximal disjoint set of cycles of length 2.

For example, let’s mutate the following left quiver at the vertex 1.

(1) () ()

1 — — 1 —

o\ N AN 3/\2

3 2 3=———=2 3=———=2

Mutation is not only a kind of puzzle, but has a deep mathematical background which comes
from cluster algebras and their categorification via cluster tilting theory. The purpose of this
lecture is to explain this.

Puzzle Mutate the left quiver a few times to get the right quiver.

° .
VAR
o< o—>0—>0—>0
7N 7 N
o< —o0<——o °

Everyone can enjoy a java program of quiver mutation in the webpage [2] of Keller.

[The Plan of the Course] A detailed plan will be given at the first lecture.

[Keywords] quiver, mutation, tilting theory, cluster tilting theory

[Required Knowledge] Linear algebra, elementary homological algebra and category theory.

[Attendance] This course is open for any students of Nagoya university as one of the ”open
subjects” of general education.

[Additional Advice]

Contact fujiwara@math.nagoya-u.ac.jp
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(B B &l R8T
k& 7o 7

(HELHE] Hik

(RS %] Eedlie 32 & LT, diulati & e ilatbiic X - THld 2.

[(BMBELLUVSEE] LRERHbDL .
SEHLELT

(1] WEHSCHE, B & AR BilE, L7 AR, 1997 4
[2] AR, REBCRARY, AHEIE | 1976 4F
[3] B 1T 1R & a7 Bilge, AT, RURSA RS, 2005 4

ZHBITTEL. 2ot b % H2DTHRBROPTTHENT S.

[EEOBR] RoREILK L Z DB OHERT (MdiAAR) MREOTERNIC L hEldIns &
WIHRARZLFEZT, a7 AkTIE, BlEESTa 7 (OFSR) X bRl s v
d a7 EEE AL, MO RERAOR, RECTERXDOBORNX (DIEFAE) DRE, (EXIME
ADIGHEZHNT 2 2 EBHNTH 5.

[BETE] #HEIE, kLo | BEEEABRZIEFREAS T 7L THEH- B (RIck 2, BEK) %
HEEEL LT, 20D0—dMbFICEENZ EIZEIVH) T EET—<E LT, ¥k, HIR
e LB 2B E AT, RIEDOX — 7 — F LT Ot L 7 2 EFOHELZ HiE L <7
. LKL WARIOERNA L, #EERE 1 BIHICEAAT 5.

(F—7— K] HRKAK, BEA, IR, SRR, #7075, 770 7 i,

[BEICHEBAF] ZERXRORBOAGED HIUTFIT T, AR, & LD 7 b V2R & R
EROBERZ D307 - Totud, HE LD, BIEEBMTE 2 L) ICEETO2H D TH S,

[ RFBEAE DEEGE] Ol d 5.

[BIEDBED T RINA R] Mg 22 TIEE L, BEBICT 280 L TRO BARR 26l % 7% 2
R fill>THBIEZ2E#D S,

EECE S pub et saito@math.nagoya-u.ac. jp
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(B B &] B I
& & BT A

(HELHE] A Johs

(BRI /TR] LA — F 2 BmRR L, BEAREIC X > TRl g 5.

[(HREBE LOSEE] BRI libA, BEEL LTRERET 2.

(1] WH %z, eu s —RE 1 I, SiasEE BB, Ak, 1976, 1977.

[2] S. Mac Lane, Categories for the working mathematician, Graduate texts in math. 5, Springer
1971, 1998.
DAENTIR U CREETISBEIN TN T 2 22 b Fld e e,

[BEDB®] B LBEFOBEZIX 1945 4EIC Eilenberg & Mac Lane IC X > TEHAIN. #Z
DO MG IO, ARBERM Y, REGRTZ O MWD D N6 F R LT T\nb.
ABEOHWIZ, B EBIFICBT 2 BANWFHDOMRHTH 5. a0y —REO—MGm I3 E
e XM E N OB NL . EADIZTER VD, 7—VLE R E, dEry — B
INFIC OV THLAIRGERT 2. RBFEDL C ol Tiibns '5ik OBRICHENDE
DB, EOEBIIR DN TE R 0IET D, Freyd ORBITTREMEEH 2 vhuinc, RELATHE
M, BERERE T OFFEAEIC D W TR %2 > TRz L 72 o,

[BEETE] #ETEIFRIICEVEDL L. BEDOTETIE, INEE, 7— VB O IE—IE
Freyd ORBATRBIEEMH 22 D E A 75D ORFET, L) TE2EFEZ T3,

(F—7—R] 24, B, 55, 25, BT, BRLH, FEHERET, (&) BAZH, FiE, RIA6E
M, RO, () MR, Freyd ORBIA[REMIE R, ERE, 7 — )V, £ (fh) 52T,
Grothendieck [, *—4% —H, JGTx— % —B, BEHINR, SHEERNSR, EoREET, mifE, 8. ..
[BIEIC DB 40 & BAHICET 2 I3k & MIRGIEE I3 L >0 ) LTV 308555 5.
BRI 0T, BAAFI 28 L TS L 2w EBEDSHEE L . BARFIE L T, 24Tt
e &b S EMBHLS 105 DT, M Tld 2 0ds, HE TS, RO AEk D 5 2 L 5K

EEF L.
[ REFTAEDERE] #Ol L £ 7.

[BIEDBEDT7 RINA R] KERIZEBENHL B2, FILOEBRNHBE, flz7- kDI,
BREZEZLVOHNCED Z EBHFLTH 5.

EECE S pub et hasimoto@math.nagoya-u.ac. jp
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(Bt B &l AT
EZ LS NG

(ELHE] HE 8

(RUHESTHE YT E] FEEH - HE BB X OGBS X ) il 27 £ 7,

[(BRELLVOSEE] HZRFRHEFEA. 2EHLLT

[1) WA, DR, SO H2,
2] BREREKR, SHEED | T —

(3] MRER K, S REE, il

[4] HAEVE =, SR AT, S,

ZERTFTEEET.
[EEOBN] BIRBADOTEHLNRTH 5 LHEICO VT, ZOBROHG L EREREHDE

H2HRE LT, W) &, 3ERINCE > 7 il - dhinz —M(k U 72 22 B 03 % Rk
TY. WETIE, HLOEMZLA LD IEERIHICOWTHHR L £7.

[BETE] NEICOW TR TOF—7—F22HL T EIw. #BEATHED2o8 )T
23, PEFFEE O 2 % 5 FETT.

[F—7—R] ZRAE, 1ZDIAR, BLDAR, S RE, $2X7 FIVERM, BROBy, X7k
UG, BB, ISR, Ay, BIRRDBIRL, A b —27 2D H.
[BIEICHERME] BEER3 R E CTICHE L e AR MG & 225

[ AZBREDIERE] #Oll L £7. 270 FEoM#@#kz2A L Twa 2l L, Hil2H LT L
ZEMEE L ET

[BIEDBD T RINA R] %Rk E LIBERIIMRWICAZ 200N ETA,. LrL I

reEEFTENR, BB EOHE2MRT 212 LTH, ZHUIREI LR ERD 7,
a2 RARICHAH LT, BIEC OB ZHE L TS,

EECE S pub et moriyosi@math.nagoya-u.ac.jp
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(Rt B #&] S
e 3 RILERIF AR

(ELHE] JIH Kk

(&R 75°E] ANElc @ 2 3EIC K> RIS 2. $RTUCEE L 2 o B 23800E T 5.

[(BREBELOSEE] HAFFERHEL B0, BICROSEHFIH > GEEZIT). KL
BEGATNER 720, MOSEHZEEHETISHNT 5.
ROLHNR, 3 RILEHRAART, KEEEH, 1996,

[BEOBER] FHOMEOMAETHLAREMEZDVEDOTH H BLHEEKICONT, HEY
PAHATEDAT I CHEZE L, HRINER LA SRRMEADO B L GhE TESE. £LI23
RILHFEEOWEZ E— D — F ORI X > THUB T 2 k2 &icol) 5,

(BETE] HAEMHRAADOHTER TH 2 BUAEE P A SHRE DR 2 AAZD S,
SRILEMIERDEL DO EDTH L e —H— FaREH L, L v X% % L oflz2617 7%
D6, ERWEZHNS, REVPHIUIFRNNFIC SN S,

[F—7—R] HRIERER, fE) SRIE, nXOBki, 3RXITEHKED e —4— FofE, L
v A2,

[BEICHERIHE] B E TR T 2 EOEREBEICOVT w5 2 L, Erlam 1%
i) &b COBEZRHERT 2.

[ RFBEAEDEEE] FOIL %9,

[BIEDBEDT RINA RX] FEIZC > VIO MATIEL VDT, MUNGEDICHRET S L&
WETD, L OEAE THEL) OfEL LD, BPICh 2 I OoNHEEIET 2 L P
INFEFTOT, WOTIWCEDITMS XHITLFL 9.

K23\ O TELHEIIRIK4OHAE T2 28, KZAFHTHIEERYTTEITICHTTD
HuTHRB L, ZOBRRERREIHMZIELEZEEHOWIZLET,
ERAWEOTICHEEI 2O THEIEO W EBEZTLES, £ HEE T X v,

EECE S pub et tomomi@math.nagoya-u.ac. jp
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(Bt B &l M
BRI O HERRE PR G

(EHHE] ZEH =Y

(BiEEFE 7 0E] WIAGABRIC X 0 5Hili§ 5.

[HREELIVSEZE] X AP ELTUTRBELTEL.

[1] AT 35, BISORIT, 235,

HEDONERX DT XA NTAN=INED, (BT EHERDPEEDT-DIZ) IS HICFEL N
KLEUSEERZE 1N OERETHENT 3.

[EZDBEM)] Banach Z2[#, Hilbert 22l & 215 D L CESR S N MBIEH O Mk % #Hx
T 5. BT 2 MAIEMITEBRITTH D, HRXITOGA (FEIRE) & oERE BN S,
HeEE Rz, B BB =M, AR ERZE oM TH 2 o 1EHE, BAfEHEZE oMl ©tH
DO ERE 2 S BB B d | ISAIIRIA . B R % 13 U o e EE
D3I Y 2 BRI 2 B A 10 L CERML E , RO D3Z OBI% M L TEd s B 1EHE
DIFFTIIRE S NS Z L b\, 2O K ) ICHEEZBIBIAENITIICIEZ 2 2 &1, BRI BIT %
HEAWELDDEZTO—D2TH3. Z0BEEZARFEOHNET 5.

[EEFTE] F1hoi#ER Ty 7 32 2.

[F—T—R] /NF o R B0 2R, Vs N, BRERGE, BITER S, —RE R
Mo, PR 7 7 B, mIPUR & g9100K, a >3 7 MER

[BIEICRHBRAH] 3454 £ TIT SR & R
[ KFBEE DEREE] .
[BEDERD T R/NA R] EMEZ A TEGEH LT ZI W),

EECE S pub et hishida@math.nagoya-u.ac.jp
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(Rt B &l M 10
Tt i D SRk & RePRBE %L

(ELHE] A& M

(BRI 7T E] FEPICiA T 2 77 » P ORJEICOW TS e L R — T Dl & HUR AL

[(BBEELLVSEE] Ficablfd sz, 25HL LT

[1] V.I.Arnold, Symplectic Geometry, Springer, 1985.

[2] G.F.D.Duff, Partial Differential Equations.

[3] J.Hadamard, fRf#sr 513K, 1932 (HAGER 1996).

(4] RIFERER, FrokBE£L, A, 1962.

[5] F.John, Plane Waves and Spherical Means Applied to Partial Differential Equations, Interscience,
1955.

[6] F.John, ffsr ites, > o 7'V v —, 1971.

(7] 1%, oy RN, BORHIRS, 1998.

[8] F.G.Tricomi, Equazioni a derivate parziali, Cremonese, 1957.

[BEEOBEMN] Fig AN ESRBMTINRIIMICH S 758725 ). Zhzefkicb > T
I 22 LR ERTRERZ LITEVR L, REE W) DR E BAERNICEET 3 59 DThiuL,
ZNE LD ERERABIBCTER T2 L0 ZLILh D). 20 K9 BEKTHRESR S LTH 26013
2943 hwE)iclbng. ZolERTIE 1L 2 BOBIERBI T ORIEN 22 EkIc O wv T
ROk BEE 2 46 0D 7203 & MR L 72>, HHBY2X (Phase Function) TR ¥ &R % J Hadamard 12 & % M ith
T TR DIER B DHEIR & % 13 Radon 2212 > THEAM 2 F77§ % John-Leray DJFEIC D
TOffFiz K EEE § 5.
(BETFE] #RIROIEF T :

(i) 1 PRSI TR K
(i) 1 FEIERIE R /iR kT & Hamilton-Jacobi izt
(iii) 2F§ 2 2% TD Riemann IT & % Kk
(iv) Euler-Poisson-Darboux D5 D fgHk: & Z D JEH]

v) Hamilton-Jacobi /i3 & AHBE%L
(vi) J.Hadamard D J7i%
(vii) F.John-J.Leray D7k

[F—7—R] ®E#y R OMBOELE L —BlE, Ty RO TER, X7 bV Lagrange-
Charplit D 5%, #REE L > >~ 7L 7 7 4 v 7 153E, Poincaré-Cartan 03X, Lagrange %1k, #HEI%L,
BB GRS D Cauchy FIRE & FEAME, Frid: thiR, Riemann BI%L, #%MBY%L, Euler-Poisson-Darboux
FifEa, 2 BERIE o 18 F 38 O FHBE B, IR & Rridle, FeRE 0 DG BRSS9y, M. Riesz D 715, -
D BRI, Radon £ Hi

[BEICRERAF] (ZRITEIAD ) TS, WMoy RO R & S EH, X7 bV &
X DY, MERNTOYIH, SRIE DO

(R BRE DEEE] #ol
[@W@W@JhA(Z]W@%@%@Hﬁﬁ%&%@?ﬁﬁ%ﬁﬁfﬂbw%®ﬂ%5%(M&wﬁ
HEDOHHIDP BV DDDTH 5. LLBDBIICIIH 2BEIRDKI B VWESZ LY. 20 LX) kit
BOH A TIERITL TITE 2\,

EECE S pub et kazuhiko®@aba.ne. jp
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(Bl B &] w11
{E”FF kﬁ% nlﬂ]@%%

CEEE ) IRTR TN

(RUHESTHE YT E] WIAGAE L LA —F 2 0fH 9 2.

[(BEEELVTSEE] 2EHLLTRDLOZZEITTEL.

INRIE— T L LR, CRPGHEBIRBCE D RERE, HES

RRENS @ WERER L, 1L AR PEEERes, AicEs

R. Durrett : Probability: theory and examples, Duxbury Press

IIREZSER © MERIOCAEFOMEL -, T, WBER A #E, WEEEE
REHMRE © FERNT L WSRO IERE, BtV 7 F v — 2 — SR, 55)RES

[ﬁ%@ﬁﬁ)%ﬁﬁ«@ﬁ%<<éﬁﬁiw%m%%0%é#,::?ﬁ%@u:w%ﬁu

2 K o TEREDT S 7 MG 2T 2 HERGm O AR TH 5. ZUdBIROESR
mk%wfi BEHEN 2 TH D, WA KILXZLT 2T v ¥ LBl %Z iR T 2 72 D D5
FETINTH HHERBREOMmZ ASHEMTHH 5. Lo Lo, WMz HE) LT3
% L DRI DD DIZT %70, W IEMESG O N 2 FIHIC O W T (34EDHER
DEBLEDT) #bdT 3.

[BETE] #ETRAN—7 BT OM & MERROMBIE L 23T, HEZICBE ¥ 2 HARIH
DFFFHZLT ) . B0 HERIICA S . FEARWLHIGE - BEQDBE AP S0, AAROAA, it
@ﬁﬁﬂﬁ,@4%*%&%@%ﬁ%&ﬁ§&8ﬁomfﬁ&%.%ok#b“@ﬁ%%bﬁ
7N, 1 R OFEERHIC AT 5.

[F—7—R] WHBEBSIDOINE, ~N—vafE, SRy - —aF 4 LOEM, V-2 -=<)La
7 DRBUEM, MERZEM, WRoMm, DMEONMHE, 7utn 7 O, MIiMRAL, MR
TEREHIEE, O-1 311

[BEICHERMB] V=70 OEMERNARRIZR S 2 LTS R (EARE, nIEI%,
HWEOIRER, BooEs, NHEEHZE) | L HOER N Ricay 7 ot
fR) LHETH S .

”ﬂj:j(%lzﬁéE@H:b\n%] %’\1[_'].';_%

[BIEDBD T RINA X]

EECE S pub et hora@math.nagoya-u.ac. jp
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(Bt B &] Oy Eiem 111
fT A

(ELHE] KE KHE

[BUERHE TSR] LA — FORFIC K DHBL £

[(BREELVOSEE] ARHBIEELETA. Z2EHL LT,
s B BTN R DT O DEN AR GlEktd)

LD. 7Y%, EM. U7y, 112 (HalXE)
EEIFCBEET.

(EEOBM] Mhrhied, ez e XM 27220 ¢4, BFIERLoMEmo X 9 28Ik
Yz sih g 2 a2z b 52 . ZORME L, YR AED 1 DDBIEL (Lagrangian
¥ 721% Hamiltonian) TRl I 412 2 &, BEEHUN T 2ADOAEWDHRL T2 2 &k
EVREIToNET. RHEERTIE, TN OREZB LIEHTE2 L)1k L2 HEEL T,
fERT LD AR R Z AU E T,

[(BEFE] SFLVHEETER B 1IHHOEEOBRICHHL £7. BE4h, LTI Tt
HLFETY.
1. Euler-Lagrange J7F£3X
Hamilton /7220
25y IR P
WFRME & PR AR
1EHEZ
frAHZ2 ]
[+—7— K] Lagrangian, Hamiltonian, Noether D7EH, Legendre 254
[BEICHERA] Ko 2 R F TSRO EE D HEFERIEE.
[t R=FEBT 4 DEEGE]

[BIEDED T R/)NA ]

S

EECE S pub et nagao@math.nagoya-u.ac. jp

64




2010 4 FE HifH | WRPAE | KRB | LV | 2 2 BN AJHT (EERLH)

(B B ] BOAT - GRS 1T
BAE TR D HfE

(ELHE] Wk A&, AR

([RUHESHE T E] SR T 2L A— k2 b LICHHI T 2. sABI T2 b 4w, PInGEER
ICFHELCHT 20T FHIT 22 L.

[(BRERELUSEE] ZRFHEFFICHEEL 2V, 2EHZIIE 1 Mo#ERETERZMNT 2.
F, BEIOIG L TlRER 2 AT 5.

(EZE DB FE NS R ) CVBUE T O FER N 2 Al 2 B 2. R, UG, Wi
o3 HREa - 2 BERR IR G R e & DB D FLRE 2 BEAR S 5

[EBEFE] FLOHESETE (72°52) 138 1 HHO#EZR T T 5.

SR THD L h > 7o NEEVNE AR DOREBEN AR NE D 6RO T, T R0
filifigyky | DEN. RGO | THOEEIEO BRI 4 & OFEARN 2 Btz
WroFE%BHT 5.

SEBRM EFERRIC 7T YT 2 v BRI D, BEBRNRIIRARIRD 70 77 A ZiEIK
HFLRWETHED 3.

[F—7—R] ZEVNERTEE, o R O BAEME, 87— X5 RO BfiE gk,

[BEICOERMF] 3HEBRMO TEIRMGNT - SHERECE 1) ONBZHEMAL Tws E¥EEL
WS, Z)THSTOMIDTE R LHICEET S, £/, 14 THIEREL Lo 3EmS Ty
HfEX, ONBZHMBEL THWBE I EEE L.,

[ RZRBeAE DRERE] Bl L £ 9.

[BIEDERD T RINA R] BAERFNT O TR FIA 2 BEEIN 703035 &SRO LS O 155 & B
fEl X9 T 2EEDPHETHS. £/, 7077 IV 7L TRBHADE 28> Tk
5720,

Y B Ek naito@math.nagoya-u.ac.jp, kubo@math.nagoya-u.ac.jp
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(B B &] RBEE AR
McKay Rt & Z O Ji34

(ELHE] JVBE iR

(RS TE] RO L R— b TRl § % FE.

[(BRELLVSEE] ARFH IO R, ZEHELT

(1] I, FREA L L — R, THEHE.

[2] John McKay, Graphs, singularities, and finite group, Proc. Symp. Pure Math. 37
ZHI\TTE LD, BEIIRL T, ZEXLEBNT 2 TE.

[BEOBEM] Z0i#HE T, McKay W EWMEEN S TRIG) 29 . McKay Wt & 1%, AR
TSk > T T E WM AERORREAMN &) &, Z0HAREORE (%) OBIfRL LT
BondbDTH 208, ZDRFR%E 1979412 John McKay FKSFERL L TH 5, \» A A LR DS
Hzon, b E i, 5 HTIRABEMEZ T TR, BRI LES T2 035 5.
AKHEETIE, £9 McKay DFERZ RS 2 OIS E 2GR Z FHH L, McKay SIGD 7R IC
DT, WAHWVALERRETFETH 5. McKay MISICEE S 2058 HEIX, BIFETHREATH D,
KIFREED L H D, £, TDLHICHEL D 2 oD AN E RO 2 TR, 258
PENCTH IV C & DB Z T2\,

[(BETFE] LDFELVEHBASL EHICHEINHOHWETIER 5.
[F—7—F] K5, FrRnmiy, GIREED KB, McKay X,
[BIEICRDERRB] H TS, Bednl, QB D FEHERG.

(i RFBEEDEEE] #ld 5.

[BIEDBRD T RINA R] #ZREIH>THEEZ T2 TIER VDT, TE 3T EROHE
WWHEL, AR T 3R TES L ITEHS T 2 EDBHEE L.

EECE S pub et y-ito@math.nagoya-u.ac.jp
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(Bt B &] BRI

[(BUHE] /4% F—~2A

(BUEREMSE] LA — FCTHB 2. LA — FREEIZEERPICHET 5.

[BRBIEHL L V'SEE] R.Hartshorne: Algebraic Geometry
AR AECRM 1, 10, 11
W.Fulton: Intersection theory

[(2&ZDER] In algebraic geometry the solution set of systems of polynomial equations is
studied. This can be best done in the language of schemes, which is the algebraic analog
of manifolds. I plan to give an introduction into algebraic geometry and the language of
schemes.

We start with the defintion and basic properties of schemes (integral, reduced, normal, reg-
ular, projective, affine) and maps between schemes (of finite type, finite, separated, proper,
flat). Then we discuss quasi-coherent sheaves and vector bundles. If time remains, I will
discuss cohomology or basic intersection theory, depending on the students.

HAGECTlER T 200 GE Tl 20 I3 TAE LR L TR 5. JEEETHELTH, H
AKFEOBERZ R > BRI %2 .

[(2&F ] I plan to cover Chapter II §1, 2, 3, 4, 5 and 6 of Hartshorne’s book, which is
similar to Chapters 2, 3, 4, 5 of 1:¥f’s book.

[&F—7— K] algebraic geometry, scheme, variety

[BEICHERMF] B D IEEEAE: Rings, ideals, modules, noetherian rings, categories,
functors, exact sequence

[t REEBTEDEEE] #ol L 7.
[BIEDBED 7 RINA X]

EECE S pub et geisser@math.nagoya-u.ac. jp
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(Bt B &) BRIl

CEEEC) N ES

(RUERHEE755E] BRI X 5.

[(BREE L VOSEE]
BRRE  SRBEERNT KRR CREGENR)
BRI & 7 ¢ — TR0 R (FJmER)

2#E T2 1 o) BroRisE =L Moot () (HAGFtt)
WorkilFoRdm  hRE (WE)  GEEEH)

MR — B EORA il CaldEs)

LR EGR VA CRRHIRS)

Complex Analytic and Differential Geometry (version of thursday 2009/09/10),
J.-P. Demailly, (Demailly & — 2 < —3)

[BZOEM]  WITHICE O URITERR 2 AN TH 23, Z OBHIIE BRI DT s ntw
5. B BEY — Y EBOBNTER IIE A TH 08, 4 OB DOFE L Wiz —HIZEEn TEbT R
D—MEmE I b DEEZ D L EBEIEO KM AEEREIGER T 5. 72 & Z XSO NHEORES,
WhW B EMEDORETH B, 2 OIEDRTRE, NV F =7 ZARE T VA L ORI I N
CTHEETEIE EOBNTIIRE &R MFTEORFIE L 2 T2, L4, F—9—, LT U561tk -T
PEIR SR — 7 —E B EOEBMSSEA I, NI X o THERDOERBNTEDFEEDEHD
1S 47z, BEFEREER L oBEIB ORHE R 512 X > TR I N TLIE, 2 0thfdomkl, ok
OISR T 4V 7 VREDEREEFUERTE & LTl 25 mICER SN, R 7 AL 5 OREED
EEFBEOOOHB. 2B 727 7—<v (19T8FIZ7 4 —VAEZZE) 1 $BIEHIGR O 5 FL24E)
KB A2EARFEHZ ZOHETH BT, ZOFEBOIHICEWTIZL 2 /I k> TEAINT:
BB DI DIATE T H > 7203, 7l & DEIBUIERMRT72 T T2 <, RECEA, Py, Hiat B, fi
it E OB THRITERELY L T\» 5, WHERFYEMEZ fiF C PRz —28B5GR I B 1) 2 iy 72 3
(7 =VL - Y aHEESeY -~ vHOER) OERITLIcENTH S, L TX 2 0 i
DO, 77— —fEm2 VL 2 LI Lo Thy PR/PNFIC L D Z2DRBEMN T MT bt Tnids, F
B S NG, L EEBMOLIGAZMN 7 EDOROHERICE THEIETE 2 X 9 124> 7% (1998 4EIT
POBFFER) | REEEGRDO 2D &) ERIGLL K7 v A L IEEL Tn.

SERAERBHT D Z D & Bz, RO 2 Fim & UCENER T2 £ 9 1l TH
v, FDEDL AL F U ZICHIPT 5 X ) BEASTRIEIZOEH > THITFIUEHENTH 3.

W

\

(B&HTE]

[F—7—R]

[BEICHREGHH] 45 2 FREBEOMME S, MIEARE, B X OEEREEGER
[t RZE B4 DESRE)

[BIEDBEDT RINA Z] #Hi L WS THBSH TR S, B Ao T A HHAFNIY TIZO TNE L
ThoRIEGFHEZOF2 2 L.
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(B B &) Wt - SHseiEn 1
GRS Y e

[(BHHE] K ER (HA7 27 F 27U —% IERH)

(BUEREMSE] LA — b2 Ic@Hii L £9. (R, S=7APbSEICT22 80D
DEJ.)

[(HRERLVSEE] EHOTFA M Z2ERUHICEAL T, 2EZBFEIDUT 2B CEE
F7.

CRARERE T 2 F 27 ) — DDA 200347 H  (ECAR)

- A B TeofEB) 20064E2 H (B & £HTE)

 HARMET T = &RE, 1991 F£~1997 4 (Gaktt)

€ ==0=10)
1) R8O, BEEPFHRTIEHIN TR 2HZFD—D>TY. ZDIHH DR 2 BH
bELET.
2) 77F 27V —BRBEEEOHMEK T, RETHEY 2 HEL 2 ADER IS CEPTRT
T, Z DWBNE - ERKHIEL - RGBS OV TSR L £ 7.
3) BHPHERD S B TAAM X COFFEDOH T, BHADIGHITOWTEAET.

[B&ETE] #HmieEb#HsEEAciTuxd.
9H6H (H)~9H10H (%) 2~4RH

[F—7—R] 77F 27V —, EBEFHEEA, Eaiil, RS, SAGHE, S, B, 56
KRR, GRS (R, S, DA77 F 27 ) —&, &Y, 72l —v 3

Y, ¥y a7u— DCF

[BEICHERMF] FricniEld ) A,

[ RZBedE DFEE] nlecd. Bbkd 2 51T REGIL £ 7.

[BIEDBDT RINA R] AffEHIE7 7 F 27 —Ic & > TR T, AFE

LTRZL £9. @lBfRz HIFTAS, BRI 2 A BRoshi 3 Ekic iz A, 29
TROALREE - Rl Z2 8 TIEFE TS EEADT, AR L LT Hlifiid h £7.

Y H5dA&S: | hara@islab.co. jp
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(B B /] tSBEEERT BR0FNBEEIC L 54 L= 2JBR)

Hp ti— (3774 F v A ()
RS # (NTT 2 3 2247 —3 a v REEERERFZET)

[ERAESHEAAR] - s (100 55) = HUE 5 (55) + ZEEBIFEG & (15) X 3 & L, 70 S0 THHE.
BRI a2 —varyy—FORE S - T T L L, KEOSEIE, —55i/11E]
KR EELE LT (34T OREN L) Lk L.

[(BREBERELVUSEE] H#HUDOR—C 2SO L

[FExOBmM]

- AL, TEEE KPR (RO R i UKEE R KO T - RIEOFEHT 2 £ Dl
e R ANNERZ TG T 2 RAGEE) ) KW GERTH D, IT ISRy
DEY R ARG THTON TV D 2 LDz 28 - AR T 2 28U ¢, BUANEE
PREBEPREICBOTEDIIICHWO NI %R, HEEESZEZHNET S, -
HAANDOE RN G 2 & T, Byl - MR T 2 BB 2 HRR L, FiicBbH%E2E 2
LT H L EMET S,

- R 3AIC KA L= AL U, PLLEE, RS, V- 7Y, KR (L e
Vr—vaVv), (g ELET. B, FHYOR—YE22HD Z L

[BETE]

© 3HLDOMYNE 5 HEM. FEMlll:, FHELMoR—C 2SO Z L.

c HMFEOEBEGICED, BHICRE I EDRHBDT, HEOZ L.

< P OBRE - HRSRNEFIC XD EBAREZLE T L0HLDT, HFEOI L.

- BEOYIH (4/16(%)) ORwI 2 0 R, THOR, & LT, KFEEOLNHiIHE X
Mfid 20T, ZBHLEE (BFHE) &, bITHFEOZ &.

[F—7—R] HHYDOR—CZ22HDZ L.
[BIECHERMB] KHHLDOR—P 2SO L,
[t K2EBRE DEEE] HAMICEHWL £ 9. 3, FHEHYDOR—-—YZ22HOZ L.

[BIEDERD T RN X]
C RO R— DR RO L
AN EDHEELOT, AREFICEINTVRE I LERLDEVRI) XD, BFEADL
EHEPES R A - v VAZERIITRL 27-:005#RLEZH T L.
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Univ. Press.
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Combinatorics, 2002, Univ. Lect. Series 24, Amer. Math. Soc.
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S. Frankel DFEHH AR TH > 2 W2 BEIET 5. §EZETIE, F3/IREIh SR E O E 2
PR, JHHK, A. M. Nadel X O'L. Lempert 12 X 258 %21EH L 724, S. Frankel D3R
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[(BRIELLVSZEE] LRIV, BElSEE L LU T28 T L.

(1] SEE&kE, oy /i Gm, 2004, 5 RS,
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e Atiyah, Hitchin, Singer, “Self-duality in four-dimensional Riemannian geometry” Proc.
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tions, Maxim Kontsevich and Yan Soibelman, arXiv:0811.2435.
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