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The course will start with a brief introduction to the Sen theory for generalized
representations of the geometric fundamental group of an affine variety, which is
the base of the local p-adic Simpson correspondence, and the theory of almost etale
extensions as its foundation.
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Introduction to Asymptotic Inference Theory
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This lecture introduces the basic ideas of asymptotic inference theory, mostly focusing
on the independent observation model. The theoretical system is based on the law of
large numbers and the central limit theorem learned in Probability Statistics I and other
courses.
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B - Hernutgs - ;ﬂiﬁﬂf$7f‘7;€ &) mfEFL L7 BT, EaetkEE o v Xy MEER A

MLET. 612, BERHEOE N2 OB EOMEE 2 WXL E T IVHEGRO P % fif

LE 3,

B fitem, POy, Rk, waethed, 7OV

3 TIIM AR R D NEFE TR @ﬁﬁ*’kﬁ’]l’\]ﬁ%ﬁwﬁbi?o

1. fEGmEE b=y —
MFEFRE L RO E LT, EmlomcoEHE, BLXOM—tu
VI OWTHEFL T,

2. EEm fi@;ﬁfi_ﬁ&*ﬁ%ﬂﬁfﬁL“(@%ﬂ%@ﬁﬁR

HREEFRE IR ToMmEIImENE Lot enE 3. 9w OWTHH L,
Rl @iﬁ%E’J%LT AN DL ) ITHREN L2 HH L £,

3. Laﬁaﬁﬁfi@nﬁﬁﬁiﬁ Lot - wett

MR CIX B FOREA % | [ b N/HEFRHRAN - TRl 2 AT L T 2 &

ERZTERMELE . T ZOMHOBRALICOWTHI L £3, 512, R
RETE E B FIIEE COFREN—BTH L), EetrEMiwaettewMefmnl 9,
70, INEFHWCHREBERMO I 287 MEEFHLENL T,

4. ETNVHEGOPH
(B xEE L72) REAEOLNERRLEREOLNIRIL., el - @it - 21k
FREEL EOBWHEE A2 LT T, TOZ LML, TN EAMAL T T,
F BN E ORI T Cd S ultra product Z#8 L. TOIHLMANL T,

R A TEBLE T, T-ZEH @R/ — ) 2ERALET,

DL FR—= ML THEEZEHEL £ 3.

2o A

BEPICHALET,

(G L] OGO (THEEAER Zorn OffiEZRY) & B -3’ - Kok

B EOREBENFRIIMWEL T T2, IO BTEPTHI LHI2LF T,

=5

\
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BHEO PR - B

B¥EOFx—7—F

PEERT

BEOF
R IWIRES

HoRHE

W

B

J@ts b o

Theory of mathematics in the Renaissance

WAH Y A0S EBICE LT, TOFEELFELLOFRRLE Y, TOHFER - F
TRy - BES - R OIRS SO TCHBEST A2 LI2LD, T -0y ROk
ZT—RIHMBE LT 2 VDERPTE L E)IIR5.

Through an introductory survey of the theory of mathematics during the European
Renaissance, as well as of the various mathematical, scientific, philosophical and historical
factors which helped shape it, participants will gain basic capacities to conduct original
research concerning the European tradition of philosophy of mathematics.

BromEE, 7IA T LAER, HPHESY, A5 TOBFEVATF A, Ty
Frho - Eyan—3=, MR G

01 TA ¥ A - FHEOFEZRLELT

02 Feim - Bormh——2 O 5 &

03 WV A H v AEEEOIRN

04 VA ¥ A2 BT B FEEES)

05 VA > 2855w O R SR YT 5

06 VA > 287w o BN E &=

06 v 1~ 7 DOHFEENETEE

07 Ev an—3 2B 2HFNHR - BFNEROHER

08 v anu—=3 =B A B O

09 /3T v Y A 12 BT 5 B ARSI Rk

107554 A - XL Y7 ZADOHFRA TAAEDH W

1ML bw R Trrvdh - g7 7EROEF

12 )V 3% ¥ 2O AR & gl ARk

13F&D

EE3W

Lecture course.

RIS, HENFICEEL 72V AR — 2.

End-term essay concerning course material will be assigned.

L

None

- FE—ER DVt Ao fEs ], AR RSEHIE, 2020 45, ISBN 9784815810108.
https://clnilac.jp/ncid/BC04349604

- ST DRSO & S8EE it - LR 2 - 17 ], B EEEAE, 2023 4.
-4y =1 vy Uhyy BEFEoORER] (PREARIZ2R), MR, 2005 4.
WL T 2o a -1y S - T -0y 23 B X ORHE S OB
Participants will be required to have rudiments of the history of Europe, European
mathematics and European science.
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BB - B

Microlocal sheaf theory and its applications

fgDEREL L OBRTBHEROEEICOVWTHAT S, £/, 26Dz W T
bANTT 5.

I will explain derived categories of sheaves and the basics of microlocal sheaf theory. 1
will also mention their applications.

B¥EoOxX—7—F J&, ESRPE <A s uf, BRI

R UFDEIIHEDDLFETH LD, WHETETEFEROBETICL > THELET 5.
- B LB ERE
- 6-functors
TR (1 2ah - BEIMER Y)
B SUNQINY;E

BEOT BRI L 5 TIT) .

AR AT LAR—=MZXYEHET 5.

R FRIZHRE L 2\,

sEE M. Kashiwara and P. Schapira, Sheaves on Manifolds, Springer, 1990.

JENE iR ZHk - (3) A0V — - o AE0 Y —REOEBFEEZET 5. OO
ERAZ OV TIIEEZ O T AR AL THEDHERD TE RO L TETH 5.

901-43 SRR B R 1T 2 A fk: % H 8+

HFE Tl & BERT A 702 0 45\ /Probability Theory Meets Discrete Integrable Systems

REOHE - % ROOWE T, TSR L THERRNZ 7 70 —F T 2179 2 & T, RGO L
b b, TSROV NS b EKECEEIRONLZ b roTEE L,
F 720 TR RISK T BT SO T H 5 — AT 5 & BEAIHGEES 2 1 TH
BEBOT R 0 RIS T AMERRN 27 70 —FAEEIC L >TETWET, ZOFEHRTIE.
29 LR & RO RE S RO RS WVIZ L AEOH L WEEL BN L E T FIEFEITH
LWr—<Thh)., RFROMESL L, ZHEHEL—MHIZZ ) LAMEIZOWTEEZT
WEonEBnEF,

B¥EOXF—T7—F  BEHOTRESR. R AEGM. By MY B —BAbiRiR e, vy

PZERT 0. frruarrziary (FRrLEM)
1. AR
2. WA EADERI & Pitman 254t
3. HEBTRE SR
4. RFTRER TN ROBOMEE L — B
5. FEERDOARLE S
6. HBEFCRE 73R DAL 3 AT & AT PR PRI
7.0 NUaRE YY) N Y D5
8. — AL AR

ZEDITE WEIZ L 5

JS AR R 7 i LAR— MREIZL S

BAE B2z L

ZEE HEROHI (kesh ¥H)
2% G S ¢ https://arxiv.org/abs/1806.02798, https://arxiv.org/abs/1806.02147, https.//
arxiv.org/abs/2003.06526, https://arxiv.org/abs/2007.06203, https://arxiv.org/
pdf/2011.00690.pdf

JENE o MEEROEBEIZOVWTIIH > TV D 2 EHEFE Ly, ZOMOTFHEIIGE L 7\,
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901-44 FERE RO ) 2% 11 2 A il &
a3 H dg [&l & £ DIGH 2

BEOHE - B

[dg Bl L ZoloH 1] 125 &Hi &, dg B (=differential graded category) & % MDEEE 2
B LTRSS %0 HFIC, (cluster category) & 4##LP (singularity category) & F\27z.
Cohen-Macaulay FHim DI HIZOWTHHT %,

BEOXF—7—F  dg W, EkE. . FE. FRRE. Cohen-Macaulay N
BRI WA DIRFETRT
BHED T B ]
DR E I WAREA LR—-MZEB
HokE VA 70
SEE EHRPIORT
@ E o HEIZZ L
901-45 TR B SR TV 2 A 9 WIPS
HFEH KA EE 3RTLEHEOR T AL =

BHEOHIE - B

#% A H D Jones ZIHI & 3 IRICELHEIK D Wiiten-Reshetikhin-Turaev A2 & 7 & D& 1R
BEIZOVWTOBRZIT).

BEOF—7—F  ®ETALE, Jones £, Witten-Reshetikhin-Tuiraev %5

R # A H D Jones ZIER, Homfly ZIHA, BIXUOZENSZIWIRL THONL YV ZIVOARE
&, 3RILEERIED Witten-Reshetikihin-Turaev ANZ &, ZOMAHIY OB & L TOHL
RICOWTHIT A, 72, TNHEOANELEOBHIEE 2 515 Kontsevich A& =, Le-
Murakami-Ohtsuki AZE &2 DWT b 5.

BEDOF W OMRIZL D,

J AR BT 7 LAR=MILD.

HAtE Bl L.

ZEHE BERIIRT 5.

G5 E i Bl L.

901-46 HEREBIAR I S V 2 A WILLOX RALPH
FEH

RO HIE - B

B¥EOX—7—F

P ERTH
DI
AR AT
HrtE
ZEH

@ E o
Z DA

ERRIRTTAT A RND AP & LTy kA 2 BUS0 O IERIE R RSB 5 [T
] IZOWTH#EL L, L VIS O L. AEXOREERRRE. £ 72130
I R EIZOWTHIAT 5, & 512 ERERITITRES R T 2 8EHE (Lax
pair) & RAfF & & OBIFR I RED LR 2> 5 1% 5 1L A BRI TC R 7R OB g & xR (57
VT =25 N, FOREBO Y EBIZOWTHE L B, mEICERRRITI RS2 O
LICBIT2REL VO T L FETH S,

HERRTTTFE %, ¥ 7B, Darboux &, %, (KM, Lax pair, V1 ¥, N
IV b UM, RIEE, PR, BEROTRE SR,

R OF AR SO CTHEEDOHED T2 ROLOL ) TH b,

R TITH .

BCAREEAG © L oAR— MEH GEMZZEPICHRT 5)

BARE IR L 2 v,

"Solitons” T. Miwa, M. Jimbo & E. Date, Cambridge University Press (2000)

EEE O TR ALY TIREOED ST 2RO L0 ) TH b,

740
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901-47 AETERIAR SR VI 2 S R 97 i

e H T LT+ — 7 ORFHZEE) & AT O B E
BEOHE - ME  ERWRHERBEO—D2OTHET a7+ — 7 OWEHICHE L -MEZ2HFT 5,
HEOXF—T—F  ~ova7@EE, /ErkE, 7)) — VBB, v F -
P ERT ¥l2, UTONBEZIMYHITAFETH 5o
ST EWIEMEE LT v =L
C T U NT F — 7 OJRETH R R E B
C T UH AT — 7 ORFFTREH
ST U N = DR

BEDOF HWHEIZEICL S,

IR AT 7 LR=-PMICE B,

R L

ZEHE =L

@15 E o= L

901-48 FEUEROE RS VI 2 A ] b HEAD
e H =59k Du Bois 4% 52 55 & =ik F B34 5 /Higher Du Bois singularities and higher F-injective
singularities

RHEOHE - M2 J24F, Du Bois FE L OE KR TH % =Kk Du Bois FHREEAICIZE SN TV A, Kif
FTTIX, ZOEERT 07 ThLERF HEFFRTIZOWTHMNT 5. RS
EIRF AEFERNEZOIEERT Fa 720w THEHT 5.
In recent years, higher Du Bois singularities, which can be regarded as a 'higher' version
of Du Bois singularities, have been actively studied. In this lecture, I will introduce higher
F-injective singularities, which are their positive characteristic analogs. If time permits, 1
will also discuss higher F-rational singularities and their positive characteristic analogs.

ZHEOF—"T7—F &K Du Bois f#& i, Sk F HRFR A, Cartier {EHFH

FZEETm %9, &K Du Bois ff 82 SO EFESLIERMMEE IOV T 5. KIZ, Du Bois FFE T
EZDIEEET a7 Th b F HFFREOFISIZOWTHRAT 5. w&iklZ K%%@E
%T%éj%k&ﬂ%g%iﬁk%ﬁFﬁ%%ﬁﬁ@ﬂﬁ%%%#k?é.%W#h
%Wﬁﬂ%iﬁk%@E@ﬁ?fﬂﬁf%é%ﬁFﬁﬁ%%ﬁ@ﬁmtomf%%ﬂb

DT W TIT) .

BB R A 5 1 LAR—MIEA, SREITHERDICHRRT 5.

okl L.

sEE L.

@15 E o RFCRATF O REBENH# (Hartshone ORI ERE) 1XET 5.
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901-49 AEBERFAR R SR VIII 2 A /IR RAT

A H

BHEO PR - B

BEDOXF—T7—F
PR

DI
IR 5 i

PR

&
JEE L oiER
BlAR — A=Y

BT & B

Complex Geometry and Representation Theory

MHELHRAE LBV L, ) —HB L) RO FRKITCEBEICE L ¢, Cartan-
Weyl O™ = 4 b EFGS Borel-Weil ¥l Ze & OFEME 7 FHIH

[AAEBTER ] Lo L Wik ar o B L.

S 512, ERERITCERBOHmNO—BALZ I T 5,

TEDLZTMENLRBAEHNT, TATATHEDLPNRT VL) IIFETTFETH Do K
HIFER LR S O Rl R AR L b i B o

) — W, RKBE, SEZEM, WHER. ) — R

BRSO, ) —HOER. BEROH 5 7 7 A /N—RIZB T 2 AT 70 B A &
ZEBL, WHAEHE W a il s LT, BB RO LA S R0 O 55 % 3
5

FH R AR LT 55, IRPIZ L - Tt zoom 12X % On Line i&ICUINV Bz 52 &3
HY %o

RO LR — M2 X - Tz 3Rl %
FEARFHIZOWTE [) —HEE LB RRIT - REFHEZ EE A5,
BEOFHEIIOWTIE, BIERL TWA5HTH D . @Y 2 BRI L 225,
SET 7 B 3CEILRER TSN T 5.

[V —HE L RBGR] P ERAT - KEFIHE CEUENE) 2005 4F

K22

https://www.ms.u-tokyo.ac.jp/~toshi/lec/2025winter-b.html

901-50

SO ST Bl 5% T 2 S fdF H

A

BEOHE - B

BEDF—T7—F

e S

DI
J A AT T 1
HE
ZEE
JE@ts LR

f§% Lie # L. Whittaker %

Whittaker D& HTAER O T % (5 #197% ) Whittaker BI%i3, 52 Lie # GL (2R)
@ Whittaker B%L & BEff S v, 2 DILIR T 5 fili#9 Lie #f 1 Whittaker BIEE KGR
FHG. BOEWE, A, MR S A O ICEN S, 2 o Whittaker B0 —
fesm. BRAI. 25 ICZENS DISHIZOWTHAT 5,

PREESG, PR L B %, Whittaker #5751, Schur % 3H3\. Macdonald 2183\, =1 HIE 1.
JRETE — % 5

1. BREDES & fRED L RS %

2. Whittaker f&7

3. pEMKEE LD T A 1Whittaker AR E IET IV F 2 T A€ — ¥ Fi5

4. EMHRE Lo Whittaker B & 7V F X 72X — ¥ &5

5. g-Whittaker B%%

WRIZL D,

RN OBREIC LD FHT %

FRICHRE L 72\

HERNTHNT 5,

Lie HORIGHDOMA N GAD D 5 LT Lo
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901-51 o B ) R 2 1T 2 S AT A
e H AR PEERIFSR . Topics in Algorithm Theory

BEOHE - B

FHEERG - 7T X AGROITAEDE DD OFEEIZ OV THGS b o [ H7% B 2 Rtz
TTHEALETAZ LD b, BAMZREZ @ L THRETE & L CoREHERCHER T v
T ALFOFHRMNTH S ) T2 HWE L, HF ) PHAEOES 2 Wil Lo
HEW My 7 RRBRIEIZO W TR 5o

B¥Enx—"7—F  FHEWREM. BERTVTY X4, BHEE. BEORE LT
EE ] HHCEAET AT L7225 o ROEM O BROP I EIF 5,
1. FHAWTREME: - Bl =AM
2. FHEBHEE Lo v ¥ at
3. IR B & A AT
4. EREEHEIC BT DM
5. HGETE & EfE =
6. FHERATIC BT B EERE
7. BB RE
DI #HEREXTIT .
A A 5 LAR— b GHEME) 12X5%,
¥Rk Bz Lo
ZEE BERIRRT 5,
JB1E L DEE BRI PAR R AE L 722 v
901-52 i A PR 1 % TTT 2 A TEE &
=il = EHROE

FEOHE - B

BEOXF—T7—F

PSR

e JOWIRiS
S ATl T 1
HrE
L&

BB FoFE

B AR — A=

A, mFEHRE R e EE AN Ch 2 5 FitH - = 10E - 2 7S -
BETREPICESPH TOHNTVAD, KERTRZOERICEOHIMEEZ B X1
729, ARKRITTOET )5 2 EHRE AR - MR AIHE 2 5 ONED T 2 720 O IR &
B LT ZAT ) o ZOHTH 1964 4FIZHRIE S NNV ORER OIS ICE N %
BT, BT NFEEEBEL TR THIENRERROM SIS THILUIHMETEX S
L IHERTIT ) . WH, EFHEROBENE 2 IR FIMIE 2> 57R 3 720 O EERR A
B L CICHFEGNE L COMHZIT ) o AT, FERATAHB OB RE & % B4
LI LR HEET S,

NVOARERX, EFHM. ERITHE. 0o, BTHEREY. 27
NOVARER L2 2 (R RE)

w1 O, CHSH A&

NVAREXOW N & & T IEREE

NVAER OB OFEFE

. NVAEROILR

DEDZET—=<I122 -3ax52HTh, mDETRRIIGE L THNEZELET L2 LD
H5o

HHOWEL T £ 7,

LAR— MTEHiL £ 5

FEIZ7 Lo

Valerio Scarani, Bell Nonlocality (Oxford Univ Pr, 2019)

Nicolas Gisin, Quantum Chance: Nonlocality, Teleportation and Other Quantum Marvels
(Copernicus, 2014)

BEIZ7% Lo

https://sites.google.com/view/pis-univ-tsukuba/education

ajo

O W=
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901-53 IR )RR TV 2 A Hi BE
T T R OFAERNT & 7 — % 4 > A / Numerical analysis of ordinary differential

BHEO B - B

B F =7 —
A

e JOWIRiS
S ATl T 12
HorHE
L&

JEs Lo

equations and data science

WA, TP AL AZBW TS HTERDOTHEHPEA TS, Eii ) FEROBE, S
ETNVEMET L —HT, EBEOMEFECIIEHRNFERZIN) LIl b-0, MHEE
T&E L3 5 BB OREPEHETH L. K#EFRTIX, 7T ALV ANDISH % &8
WCHEE, B HEROBBILTES L OO HEIZOWT, wW(o»hD Py I %
HWLTHFEET 5.

oy s, BB, RS CRFERUERRE, 7T — 2 [k

ZHHEORWIZ LY, BIE - ZHTLWEELH 505, UTONELZR)FIHETH 2.
T TR RS 3 B R DR AT B R

SiiRESER

Bz > 7

e A L

T VHE R

. BAERHRE OATEE M E =L

iy

LAR—-bMIZED

FrIZZ L

B HBERTE

HA R O BT 12 BT 5 Runge-Kutta 37 & OREME R0 R e & O FpEHIH
WZoWT, (REZNFIZOWTIEHR LA T 520 FANIFEL TS I EPFET LW,
F 72, W R OBMERELATH, iz, S — kRIS T 5 MR AR %
ExRFHLCWDL EHRIIRNOZ LD L. FAERAT UL OBLE T, SRR HEE
DEBEVINE DLW BN D B DS, WA TIE 2\,

SO W
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901-56 BOPRL A R 2R 1T 2 S SRR~ 2//8
e H IR AR L v ) b v TR

Nonlinear dispersive equations and soliton resolution conjecture

RHEOBRE - 2% IR ERE, e 2WEBIRIC BT B 0B DR 22L& W o4k & A EAER
Rk $ 2w AT, FERIE Schrodinger AFEAR KAV HHER 7 E23CEFIT
Hbo TINH DRI ENERIERILIIE OARVUIS Ty BLEL - B85 - 2 (V) ~ )
o ERk A REE) R R T, REFRTIZ. 20 L) RS € OES DM Z i1t
ZAHIODIHARNLEZ e PErERIEEZHEIZ, V) DGR FHEICET A /RED
MLz 2EEE U THHT %,

BEOXF—7—F  JEREEE). ok WS, #EL. B, v b

PERT I DT OHEBIZOWTH#RT 5,
1. BER & A
2. FEZEAH AT
3. EEWDOLEEN
4. FERI LG T
5. SEETHE R & RIF=
6. WEELEE VY N VR
7. FEIEIRAE & KIS B4
8. EEF BN XDV ) b Vo R

e AOWR:S eI

F A B AT 7 i LAR— b GERPISHRERR)

BAE L

ZEH IR

JE1s EoEE BB\ 70 . SEKWAES - —EFERIENT - wio R - AHZER - BIEURAT 0 25
B ALEEIN L, EBRETIIEZSTOHPICES 2B X, MirVilnRstERms / — +
THIET %,

901-57 BRI R R 11T 2 A =N
e H A2 Sobolev A FLHE & Z DS

FEOBE - B ARREIE, NRET LB E @Y 2 ER CTREME T ST 2iihd 258712
DT ETHAH. PIZIE, FIHFRFIIHIE ORI IZA T2 L2 OBROHEHK TH 5
EPETE L. CPIHIERGEO 1 RIThR & BU% T & 2 MR R I H O & 31205 LA2
HEFTH B A%, L4, HAL OFROMMBERRSZE RS NL 2 &, BTAR KB
L T& ) —fd Sobolev AL % EHT LML THONT VA, K#EFTIE, HAISHL
TERSNDEODDOPLEEUIKS T 5 Sobolev ARCHIZOWTHFHT 5. L7z, FEMDFF
L, ZOFE/RAFEXANDIEHIZ OV T LS.

BEOF—T—F  ETER Sobolev A HLHE, HHMEMEIT, FIEE, SFEAZENX

b S| 1. AFE &

2. HHHRIEAE T

3. HAL- AR ST

4. GHEPER

5. HA2- B

6. &% Sobolev A FLHE & S EAEARADIEH
DT W L D EFREATERET 5.
F A B A /7 1 LAR— MZX YT 5.
Rt FRICEE Lo,
BEE ERPIEENT A,
JB1s L oEE BT O BRI A A E T 5.
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901-58 BB R TV 2 A R k&
A H

BEOHE - B

BEOF—T—F
EE ]
BEO -

A B 7 1
HEE

ZEE

B1s oS

RBEETFIC B DR A 5 gRE (728 2 IETEY 25 A ZZR R B{LORE) 12BW T,
WAETC A IR EDR D A CELTAT TR RE LR EREZ L5 L20H5 (K
REMEHERZ E). 2F ). RESHRESLRY PVE, R, HFRAZEE Vo x5
(M e R R e 2 AN T 2 7 70 — F R0, ZUxIin§ A 5 2 8
WEREIEDLOTH L, —BITIIRAHERMENDRE LR EDH ), #HXEDEDL- T
El2o 2O LN OF 2L EAFERY) ML, SROOEBOREBELZD, LX) %
JCHHS B Ha d L7z,

BHFRBAE, RS RE . RBERTE. AUE B

FEONBEIZOWTIFE /B> TBEALET,

X CHEFIAT) FETT
FIEEEOEREICEOEX, LR FREICX VM 2 FETT,
F/EoTBEALET,

/B> TBImALET,

REFREMANI BV TEH T ) NEIRELY L E 3. RESHRER W LEZSH
HROEFRRL L APINBZAFICOVTHREY LETOT, FEOARLLTHEMIZLE
ATEZHENE) ECHMRTEZ LB VE T, WELMBRLHEIIFHRPICHBL 925
ETIEEHE 52 2MIE VWO T, TH - HEILEIC L LB wET, TEHRIH
HEHEDEDLS TEEMOANFIZ LN B oTnE T,
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901-59 BB AR R V 2 A Py Fl
HEEA PRAGES - PREIRBLORE - 048 & 2 0%~ DI /Construction or classification of

BB - B

B F— T — I
A

RO
HCAEFAT /7%
SR
LEH

JENs b

Automorphic forms, Automorphic representations, and its applications to number theory.

BREE R R R EHOEREE 2 R X720 5122 O BAKM 2 R Arthur @ 45812

OWVWTIRNT B, TENSOEEHADOIBH LIRS, / After studying the basic

properties of automorphic forms and automorphic representations, I will explain concrete

construction of them and explain them in terms if Arthur's classification. We will also

discuss their applications to number theory.

AL REIZEBL

UFDEIHEDDLTFETH SN, WEITETEHEROBEFIZL > THEZLET 5.

- (13 H) HAEE & REI KRB O ESR

- (49 MH) v — MNEFREE EOIERRE O & Z O REIFRFOMEE

- (10-12[B1H) 4% > 7T v ABF L Arthur 778 (BARG % F.012)

- (1315 B1H) FEEoWNEOEEGmR~OIGH (71 7%, Harder P, 5546 E)

/

The presentation will proceed as follows, but the content will change as appropriate

depending on the progress and the audience.

- (1st-3rd) Definition of automorphic forms and automorphic representations.

- (4th-9th) Properties of holomorphic automorphic forms on Hermitian tube domains and
their automorphic representations

- (10th-12th) Various Langlands functorial lifts and Arthur classification (focusing on
specific examples)

- (13th-15th) Application of the above content to number theory (Galois representation,
Harder conjecture, equidistribution problem)

WX A, /Based on lectures.

LR— FMiZ&A. /Based on reports.

¥ 127 L. /Nothing in particular.

Automorphic Forms & Representations (Cambridge Studies in Advanced Mathematics,

Series Number 55) ~X—/3—/Nv 7 - £ 5 X Mt &, 2008/1/12 FE5ER Bump (3)

ARG - —HREBEEGHER— @Ak 1) BATAR - 2015/8/25, FHH#HZ (#)

FEL NV OEEN R FEREOHFRIIMES 5. BT (p#E%), Rk 77— VB

LORBIFICENTB LHEBOIMFIZLETHA ).

/

Basic undergraduate level knowledge of groups, rings, fields is assumed. Familiarity

with local fields (p-adic numbers), adele ring of an algebraic number field, and algebraic

groups will help in understanding
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901-60 PR R RERR VI 2 S B PEE
T MR E2 & R (Coarse geometry and discontinuous groups)

BHEOBERE - B2 FEZEN EORNER RGO REMEFIH 2N L, TEY S22 % o TE 7T & O
WZOWTHIRARD . FRI/IRERITIAES & 5 fF B4R 22 [ b oo [ PR 2 7 B (1989 4F)
22T, HBMZOBIED»LRENZ 52 5.
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4 0 /INFRIE A A o e

BREDFH B MR

J AR Rl 7 LAR— |
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sEE John Roe, "Introduction to coarse gemetry' (University Lecture Series), AMS.
AIRERAT, IR —~ AR ZER OANE R | (B ofRdein 21 A O PR volumel),
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FE MY =G & O - Segal-Stolz-Teichner program % @1 & L T -
K#EZOT—~<IE, BFEICBIT LR -G HERWHEZIIBIT S [HoMEGE] OBF
Thb, [HOHE] LIEbo L VEVERTEIMHAZTETIVLT 2 HEwmOZ &, &
Fxbe TADETZ L) % [HOMHGE] OSSN ERIIHBTMIC LG5 Tw
e L LG LAZNDEBEFERICHEKO WL TH L0027, OGO AT
B SN AZHEFRICIEELMHVEESMOONTEBY) ., Z2I00EFINLT AT 7 M
HEHRL, DO BFORRBIIZREF5 252 CT& . BFO—5 % THLHKRE L
Y- b Hm s LB b THRE L TE 70, A#ERTIE. S ML HimhH
FRAEOOITLEELEHTH ) ITERENE LWV NE Y 700 EDTH S "Segal-Stolz-
Teichner 70277 A" %M |2, KE M -5 & HmWHESOMELER /0 L72 v,
2t N= (01) BP0 EBHaRET Y — & ORISR Segal, Stolz, Teichner
52 & D 2004 FFICHEIE S N7z U & 38 L 72WF5E % #8858 L T Segal-Stolz-Teichner 7
07 J 5 EMATHS, B8 Topological Modular Forms (TMF) & W) 4FED AR
T AZOWTOTIDOETH o 7285, THFEDO AT MVREGRAOFER I, P
B LBAMEHERICEODL I EIE LM LHF BT AEMNaRERY —12E2b
LEEEDTICH S 2% > TE 72,

Z @ Segal-Stolz-Teichner 71 7 7 A DR LT A 7T DEADPHIZ LD, TEDFEE
REBDFTEIZOWT B filtit 7z v,

FEME—F. REW RO Y —, BB, Segal-Stolz-Teichner 71 7 F 4, ¥5H 2
AETY =, B, B

1HE 1 8EA, B0 EHFOBERIZONWT

2 HH : Segal-Stolz-Teichner 7' 1 75 2 OH#f#E]
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4HH mHarsEn Y —HiE
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WFRIZE D,

HifEE LAR— M X %,

ZEPIEET 5,

Douglas, C. L., Francis, J., Henriques, A. G, ¥& Hill, M. A. (Eds.). (2014). Topological
modular forms (Vol. 201). American Mathematical Soc..

Bruner, R. R, ¥& Rognes, J. (2021). The Adams spectral sequence for topological
modular forms (Vol. 253). American Mathematical Society.

Freed, D. S. (2019). Lectures on field theory and topology (Vol. 133). American
Mathematical Soc..

Stolz, S. (2004, June). What is an elliptic object? STEPHAN STOLZ and PETER
TEICHNER University of California at San Diego and University of Notre Dame. In
Topology, Geometry and Quantum Field Theory: Proceedings of the 2002 Oxford
Symposium in Honour of the 60th Birthday of Graeme Segal (No. 308, p. 247). Cambridge
University Press.

Stolz, S., ¥& Teichner, P. (2011). Supersymmetric field theories and generalized
cohomology. Mathematical foundations of quantum field theory and perturbative string
theory, 83, 279-340.
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TR HEALIRE ] & 72 D IZFFD A 2 SFEI9RTT L R 2 4id Gromov 7% 1999 4F D F 3L
THEA LA TH D, Gromov DIREDHE, 74 —VAEZEHZD Elon Lindenstrauss
& Z ORI Benjamin Weiss 12 & o C, “PFERITVMVAHDFZROMERICRKE RICH * FO
ZeREEN, BHEFTERBICHIZEESN TS, HYHE (BER) bFKITOMMHIFE
ANDIEHIZOWT, WAHWA LG CillER##E 2 IToC& 72, L LI OEF#EET
PRI OEIZEN RIS Tl 7 <, Gromov 25K % HIg L 72 H1AMEIC DWW TEE S THAIZW,
Gromov O b & b L OBFRITFIRITCEZ ML T, T /87 N EHER L ORMEHT 120 L
THLWHERWT 70 —F 2 LT LI L THorz. ZOF ) VHVOHIAMETELR
TCIZH) ATV B E S TORELRNHE L v, LM LEDS, Th—F—T %
YThHHEL VR D,

ZO#FTIE, T X0 MK OB O —F M T oI EAM ARG L L CEIE
HIfh#am 2 L0 H 1T 5. BIEHIIM & 12, BRPHL» SBEREHRE~NOEIEHOZ LT
HbH. ERFHEPEI 7 THHI Ll PRUY-DHHATHL Z L5, BIEH
ARV O S W RZEER L. AT 7o) Y FRINT VAT, —HRELICh
2o TSN T WA DS, EANGZEMTEZ N ZWI EPBfET, TuTush 5. o
237 b IR OM TR ART, R 2 EEPEHNIIA VO THL. Ly Led
PANEGI ST N 23H ), #EA LW ST Twb,. (B4 PRI L, IR
AR E T 4+ 7 7 v P AMEEFKE OV TWBIRTHDOT, A5 &1 5DIXHKR
OHhb LNz, LAL, TO#RTIIZFOL) 2B Eb s HmosFiHTIw,)
COENHERTIE, PHRITOBEPSEIEAMBICT 70 —F 5252 L 2@lAb. 2O
R L LC, BIFAIERARICE, R DF R0 )V I— FEEGEIZHEM L 72/ &2 WAE L €
Wh ZEERTHRI. BARMIZIE Brody Hift &IN5 7 7 ZAOFIERAIHIHIZR L T,
Sinai-Ruelle-Bowen Hl w2 FML L 72 [B1#RTEA] 2L, 22225 [Brody HH#RIZ
%19 % Ruelle %] & L7zw e,

5%, PO, BIERTMRE, v T — NEEG

SR H R OB L BRI OWTHIHT 2. BBLXZRO52DT7T =722V T
= e

(1) FIHRICHE TR OB,

(2) FHIRITTOERN 7 HE.

(3) Brody M# DS & Z DFIRITOELE A & DOWFSE.

(4) FIHRICITH T 55 EEE O

(5) Brody Hi#R 2R3 % Ruelle AN O#ESr.

FEARNNL, BRI BRI TEEST 2 FELD, FAEPTERIIZHY M 720 O
ECEDPZFEN - nwEEZTnD, BARMICIE, EENTEEMEZ HEICIRRL, =
WEIIZOW TR MATE S, 2o, HLFIZHEM L2 ) B F L CEam L7z
D95 EZRVIZHER L2V, TEZZ2FEERMANITr2HA TR > TD Wi,
L3> C, ZoR¥EOREOHEI ERLO [IZ3EFTH] THlRR7zNE %2 3 XTHILT 5 2
ETIE R, HEOBBET—OTHIZHERICE T [HHP- 2] &KL Z1ED
M2 eTHoD, Lo T, 1LEs THERZHVTWA T T, ZoREISmT
LEMRIEISHED v, EIEE SFEMWIC [HHWHOXELIZ] RTIT L.
BEAOSMIKTIZED X PHETHREEZ 2T 5.

HEFFIIH VW,

ROFHNL PR TTHFROMEZ 5 ) A TEEII B L) ¢

FIWIT AR OFAR i), 7,

https://www jstage.jst.go.jp/article/sugaku/73/4/73_0734337/_article/-char/ja/

Eh ENAHOREE, WEEROERE, SHRBEGROERO=2OPHIIOVTWVE I LHESE
L. EEORF TIIEZEMRATOEGERGESLE DS Lz, 72720, (AHZE R
OIS 2L, HLBEEFTTIIELDOL LR, ZNUNOHHEI R THH T
DRICETSMLTUTL W
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its application

FHEAE RS2 O WIIB) T b B3 5URITRT$ 5 A7 — VIRBRIZ O W CREFEZ 1T ) o FFIZ,
AR FARBRNZ 0§ 5 RAR A B 2 rPu O3 9 50 F 72820 E 1 & I 2 RTEAN O iR
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Glauber-Kawasaki I (2% 3 % #2252

7. Glauber-Kawasaki 155 V289 % Sz SRR & 2 O Kiw 7=
XPTHCHWREIC X ) #%T 5,

LAR—=MIE5,

e,

AN THE RS,

ET L,

https://www3.math.kyushu-u.acjp/~tsunoda/index.html
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Introduction to Quantum Symmetric Pairs

MR OEFL. HDHVITERFE (EFEERED O—BILTH 5586 ORERN 7%
M a2, BT XRRRDSL D725 58 CIER L CW AT 2EIT 5,

This is an introductory course of quantum symmetric pairs, which are quantizations
of symmetric pairs, or generalizations of quantum groups (or quantized enveloping
algebras). We will take a general view of applications of quantum symmetric pairs to a
number of areas.

w=PR, =R, Lie 3R, £H

CV— R

- Kac-Moody 1t

- TR

AR

SOyl

CHRATT IV

- o7 B R

- E K 1751
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LAR— |

S. Kolb, Quantum symmetric Kac-Moody pairs, Adv. Math. 267 (2014), 395--469.

J. Hong and S. Kang, Introduction to Quantum Groups and Crystal Bases, Grad. Stud.
Math., 42, American Mathematical Society, Providence, RI, 2002. xviii+307 pp.

V. G. Kac, Infinite-Dimensional Lie Algebras, Third edition, Cambridge University Press,
Cambridge, 1990. xxii+400 pp.

G. Lusztig, Introduction to Quantum Groups, Reprint of the 1994 edition, Modern
Birkhaeuser Classics. Birkhaeuser/Springer, New York, 2010. xiv+346 pp.

W. Wang, Quantum symmetric pairs, ICM—International Congress of Mathematicians.
Vol. IV. Sections 5--8, 3080--3102, EMS Press, Berlin, [2023], ©2023.

BRFHAM Lie BMOERWZFH Ov— FRICE 208, TRBUHAE. KE7 A M
LB ABRKICRB O 58 : &) 1 3BEmE 5,
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Complex projective structure on Riemann surfaces

Riemann 1 L OFHEREEOEREE OB, BL UKo, I —KHE OMRTEFET 5.
Understand the basic properties of complex projective structures, and its relation with
holonomy represenatations.

BEFEOXF—7—F )= U, 2 kIERVESY, AR, s I —FKE
AT FetEl0ES, EAME»F 5. 2, so v 2 —3KHE, Riemann [ Lo 2 RIERRS,
3 I Z2fI N @ pleated surface & ORfRZ AT A2 FETH 5. K23 B U R D
FFENZR I b i 5.
BEDOT W x BARCHA L, BESLEr T4, WMETIEEELHVS.
AR AT R, LAR—1
B FRIZHREIE 2\,
sEE "Geometric Structures on Manifolds" by Goldman (AMS)
"Complex projective structures' by Dumas (in Handbook of Teichmtller Theory, Volume II)
JEts o WA OIS 5.
901-67 BRI R R XTI 2 S ) EF
e H HIRBEDEY 27 —EHH
Modular representation theory of finite groups
ZEDOHEE - B2 FHREFEOERIIL, B F/IEESHONEEE O 2 WA ETEZ 2 BEERHE, B
PHEONE 2z H A ETEZLHEY 27 —FBUIbhN b, BFEEHATIE, $XTOHER
WRICEBIDHHAL L 2 B 720, HANMEZ T XTHNE L v, £V 27 —HBITIE—KIC
ZPHAE 35T, KRB TH L, KERTIE, Y27 -KBIIBWT, R
GREOERBLE DRIEEEZ ZBICEN 2 FHINIOWTHBT L L2 HEL T4,
B¥EoOx—7—F HIRFEOFRM, R, MR LOMEE, 7ay 7, BN, 72—2a v -2 A7 4, INEEE,
Bk, e
PZERT 1. HEBR & HEER Lok
2. p- EHNEE
3. Scott hn#
4. 7oy 7 B
5, 7a—=arv - - AT A
6. Brauer construction
7. PEFEfE
BEDOF LTI
F AR AT LoR— MREIZ L V)RS 5
B FRIHRE L e
ZEE PFE L CREEN TN T %0
JE1s E o M OB K BRLEOMEOERERNZAHIIKET 5o
901-72 Bomp v 3 — 1 8 AR HH#E
wFGE H LI F-3KIFEKEO DL & THFM IO E T,
901-73 BER e E A I — 11 8 AR HHHE
HREH I F—IEKEEHEDOD L THE fTOINLE T,
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Mathematical writing has been an essential part of the mathematical enterprise almost
since the very beginning. It therefore takes place in a cultural context that is quite
specific to mathematics, steeped in tradition and with its own conventions. Fortunately,
this rather special cultural context makes that, with sufficient practice, mathematical
writing skills can be acquired quite easily by anyone sufficiently motivated. The
importance of oral communication in mathematics is something that has been recognized
only more recently. This however does not make oral presentation skills any less
important for a mathematician than traditional writing skills.

The main emphasis of this course will be placed on understanding the general publishing
culture in mathematics, as well as the structure and basic construction of a 'well-
written' mathematics paper and a 'clear' and well-organized mathematics presentation.
This will include explanations of mathematical vocabulary and special usage, but given
the enormous proliferation of sub-fields and specific jargon we have seen over the last
decades, these explanations will only concern basic elements common to all or most fields
in mathematics.

e, BEE MR B B, ey r—3va s

October 8 (Wed * 5) WILLOX Ralph [Intro/Guidance]

October 15 (Wed - 5) KAWAHIGASHI Yasuyuki [Publication basics]

October 22 (Wed - 5) WILLOX Ralph [Manuscript writing]

October 29 (Wed - 5) KAWAHIGASHI Yasuyuki [Publication basics]

November 5 (Wed - 5) KAWAHIGASHI Yasuyuki [Publication basics]

November 12 (Wed - 5) KAWAHIGASHI Yasuyuki [Publication basics]

November 13: submission deadline for first draft of paper

November 19 (Wed - 5) WILLOX Ralph [Manuscript writing]

November 25: submission deadline for referee report (s)

December 3 (Wed * 5) WILLOX Ralph [Manuscript writing]

December 8: submission deadline for final version of paper

December 10 (Wed - 5) KOHNO Toshitake [Oral presentation]

December 17 (Wed - 5) KOHNO Toshitake [Oral presentation]

December 24 (Wed - 5) KOHNO Toshitake [Oral presentation]

January 7 (Wed - 5) KOHNO Toshitake [Oral presentation]

January 14: submission deadline for final version of slides

Lectures will be in English but queries or questions from students and responses from
the lecturers to those queries can be in Japanese.

The evaluation method will be explained in detail during the first lecture, but it will be
based on a term paper project, one or two short referee reports concerning those papers,
and a short presentation of the paper at the end of the lecture cycle.

/

"A Primer of Mathematical Writing, Second Edition", Steven G. Krantz (2016)
https://arxiv.org/abs/1612.04888

For FoPM students only. (Although this is a required course for FoPM students, please
be aware that a large part of the course is very mathematics-centered and might not be
suitable if your main discipline is different from mathematics.)

Each lecture will be 105 minutes. In principle, lectures will be given in person at Komaba
campus but some lectures might be online due to scheduling conflicts (in which case the
online modalities will be announced in advance).
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(Derivative Pricing theory)

PUTRIEHRSH e EOERFEE T, T NT 4 7T LN 5 SRR ASHL ) b T
Bo INHDOEMDZYB AL, AU E S ZHAMR A, % & OB I
REFVEMREST S LT, BERTWD,

A#EFTITES, R=b720F, TIUNT 4 TEOERMHEOHBEEZIILD, 7714
YALBIFBERWEHIIOWTHEHT L. Z0DH 2T, TIUNT A Tiilg & KD %7280
DHEREET VAN /2T REWE, MEEROFEEL E2ERT 5, ZZED, FrLwg
MM EERLD, TNEFHIT 2720 DERET NV EZ T, itk ZEH T 5 L THLE
ER D BEARFHEBR BT LI LA HEL T 5,

By TINT A4 TOMEHTORMEMB T2 L2 THNE T H720, BEFRR €T
WAZBIT B Z TEI2 T, EEEEEETVIZOWTIEETVOE Z FOSHE £72%
HROMMIZL LD S,

Financial institutions such as banks and securities companies handle financial products
called derivatives. Reasonable prices for these products are obtained by assuming a
stochastic model for market fluctuations in underlying asset prices.

In this lecture, after explaining the basic matters in finance, we will explain the
properties that should be satisfied by the stochastic model for obtaining the price of
derivatives and the principle of price derivation.

The purpose of this lecture is to correctly understand the principle of pricing. The
theorems are carefully proved in the framework of the discrete-time model which is easy
to understand.

For the continuous-time model, we omit the detailed proof and only explain the concept
of the model and introduce the main results.

FoY, FERMEiME, 4T ar, TAVAYTIUNT AT, G—0ETITFTINTA T, 5
B LA, SCUilits, H— b 7o) T, ETRAR, . F LT = VI,
Za—AL—), REMETT7L—5—, TTL—%—, EEE BEHRS WEES
MR, FEORARX, 799 27—y a—VXEF)N, ZIHEFIV, HEE, S EH
i, 7o v, KBUEE, WG, R,

1 BRL B AL COERNRAEMEAES. BLO, REW LTV NT 0 T O mk
D

KOHMEETNE o T, MBEDEZF LT INT 4 TOMIETTFTOT A 77 %7
— MY 72 BEBIRE ] E 7OV O

BERUR R E T VIS BT 28— AR ER] (ETVOEHETDH D 720 DLE175M)
HEA—-—P 7+ ) FDERZTTE, EMRETIVIZONT

HEBRE I E 7V O 88 AR R (R T T IIVDEM TH 5 720 OB 55 5:4F)
HEBRE O SEM 72 BT WA BT 2 7)) N T 4 7 OAfidE A T o JFER

BEBLREE O IEEME T NN BIT 5 7)) N T 4 T itk
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KT OSEE L LTI, WRBME 2 [T ] R E6E)

TEEEE LT, MR FATVNS I EPEFE L,
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CTENEF Ly,
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(Monetary Utility Function / Risk Measure)

RSBV, Y2 RBEEZHEL T2 8, 72, SRBEBIZBW L, &I -
BEMMEOLE) A7 % BEYICHET L 2 LB ETH SH, BIE ISR RD T BIEs,
BEIIZ) A REPIDHEINLD, INHIEFF0OEWVIZITTREIIF U TH %,
RERTIE, BB OEZ FEMEZ BT L2 HWET 5,

B, T FaT) —ERRBIHIET 5 b DO TIE R Vo TERSI W

It is necessary for insurance companies to calculate appropriate insurance premiums,
and for financial institutions to appropriately grasp fluctuation risks of asset and liability
values. A monetary utility functions are applied to the former, and a risk measures are
applied to the latter, but they are essentially the same, just with different signs.

The purpose of this lecture is to understand the concept and properties of the monetary
utility function.

Please note that this class is not related to the qualification exam for actuaries.

VA7 REE, BRI AL, K— b7+ ) F85, CAPM, NY=2—Tv N) X7, Fif,
iR, ERE, BfE, HRHIAZL M. e, MESRA . A IE ., SORILBIEL SR,
¥yviazo—, BEME. T —2ar
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Linear statistical inference
BRSO AR, BN OB I OWTHEH T 5, 2 2 TR0 Tt
%l ZTNHOWMPD—D L % L5 MmN ERE YT 5. ZEEMITONL OO FFELR
IFETH Do
As an introduction of mathematical statistics, we treat basic linear statistical inference.
We will not enumerate statistical methods but consider their theoretical foundations. We
will also deal with several methods in multivariate analysis.
MR 22, S m AT HIB AT, AT, R AT, R AT . AIRERE. T A -
JNVATETI, FoAi, tfi. FATH. —iALSATE. SRR IER A, MRS
DM L MR, SRS, TR R BIRRE. SR M. MR
1. ZEEGA
WER A SRR IER A RO & e B B3
2. HOIEHEI e
—RALSATH], FHATY. A A 2FHAG. F oM. oAV I 7ET IV, IHHRE.
UG AT o EGT T
3. ZERFH OS5 ik
TR HB AT
WRIZL D,
LAR—=PMIZEB,
EFROWEIX, AR, HFHPL - BESETS: 8 7R BIaEE 2016 126> T )
W/ MNERATATFETH S,
Anderson, T. W.. An Introduction to Multivariate Statistical Analysis (3rd edition).
Wiley, 2003.
Fujikoshi, Y., Ulyanov, V. V., Shimizu, R.: Multivariate Statistics. Wiley, 2010.
Hastie, T., Tibshirani, R., Friedman, J.. The Elements of Statistical Learning (2nd
edition). Springer, 2009. [FBER : A2 1L - H-HIR] - AEHEL - FEHZ T - BiHEE BR,
FEPLEA AR REH S E OFE (EFS 2 0. AR, 2014, ]
FRIEHLA Bk (SREThRD) . 22385, 2003.
Mardia, K. V., Kent, J. T., Taylor, J. C. C.: Multivariate Analysis (2nd edition). Wiley,
2024,
Mohri, M., Rostamizadeh, A. Talwalkar, A. Foundations of Machine Learning (2nd
edition). The MIT Press, 2018.
KH - BOTHEE @ SERMNTEAM. A = A%, 2001
PHILEEE - #ravocim - JIEKF] - BRse - steEfesss. F2ER, 2019.
Shalev-Shwartz, S., Ben-David, S. Understanding Machine Learning: From Theory to
Algorithms. Cambridge University Press, 2014.
Rao, CR.: Linear statistical inference and its applications. 2nd ed. Wiley 1973. [F{ER :
Bf E— AR BETAOHERI & oo OREES 2 B0 . BRI, 1977, )
IARYh : FHERTET (58 200, #rittet, 2022
FHHMIL © #oRsaty 56 7h. $IEEE, 2016.
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J AR R 7 LAR—-MILD,

BrtE fREL V.

sEE I.A. Ibragimov, R.Z. Has'minskii: Statistical Estimation: Asymptotic Theory. Springer 1981
N. Yoshida : Polynomial type large deviation inequalities and quasi-likelihood analysis for
stochastic differential equations, Annals of the Institute of Statistical 63 Issue 3 (2011)
431-479.
Yoshida, N.: Simplified quasi-likelihood analysis for a locally asymptotically quadratic
random field. Annals of the Institute of Statistical Mathematics 77 (2025) 1-24
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Translational Statistics I

PR EREEZ BEOTICICRMA T 2 41213, RSB Z ER L 7 — 7 NEIRD 5T
Wh, BT =% X0 BFEREOARIE. DatE e iR 5 A ISR aH TR R
AR ENDH, Rifger B L T, BIRRAERICOWT, . 794~ et B &%
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St ARY =TI, ViBAKIOEKRHABRIZELZDH T, 7 — & N FEIEO B O PR R E
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It is required to conduct clinical trials to obtain clinical data. The reason required to
conduct clinical trials is to show efficacy and safety of the medical therapies based on the
results derived from statistical analyses for the clinical data. The lectures will focus on
design, statistical analyses, statistical inference on the data analyses of clinical trial data.
Specially mathematical statistical analyses on the clinical trials of oncology therapies will
be reviewed and discuss the related issues.

Basic Concept of Clinical Trial I

Basic Concept of Clinical Trial 1T

Basic Concept of Clinical Trial III

Application of Statistical Analysis to Clinical trial to Oncology Drug
Basic Concept of Survival Analysis

Mathematical Survival Analysis

Example of Survival Analysis

Challenge of Oncology Drug Development

O 0 N0 W

Topics of Clinical Trials: Data Management
The role of surrogate markers
The epidemiological data as comparison arm

—_
— O

—
&

The future direction of Oncology Clinical Trials
13. The Perspective of Translational Clinical Trials

LAR—bPEHFEIZL S,

Steven Piantadosi: Clinical Trials A Methodologic Perspective, Wiley Series in Probability
and Statistics

Marcello Pagano, Kimberlee Gaureau: Principles of Biostatistics, Chapman and Hall
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Translational Statistics 11

W OBRHAERTIE, AR, EBEAL L BREBRRERE S COELBEMMEE LTz
LTWwa, LLad b, BRHRETIE, BHERERR S N2REZ T, AR EEH S
NTBY, ZNENOREETEFMENT—7Id, HESNLTWE, F/-. BRHEICS
L7z E8EE, BB E T, BREBICSIML Twa LIRS 3, BREER2 . Bk
THELGELHY . BEMET— BRI B0 77— % OFBME. KEMEIE, R - kR
BOBKRHABROBHICE > T\nb, #FREZMEL T, BT O TH L, M. K
T — 2 I ZHENEH T, BT ER SN L MEN L L. O % G
T 5,

In general, the efficacy of clinical trials is estimated from the difference between the
baseline value and the last observation of the clinical trials. However the efficacious
endpoints will be measured several times according to the protocol over the period of
the clinical trials. These observed data will be correlated and suffer from the dropout
patients from the clinical trials, causing missing data issue. In addition, the magnitude of
the efficacy will be relatively small particularly in neuropharm disease. In order to prove
the efficacy of medical therapies, the two statistical issues, correlation among data and
missing data problems will be reviewed and provide possible mathematical solutions in
the lectures.

Review of Classical Clinical Trial I
Review of Classical Clinical Trial 1T
Concept of Translational Clinical Trial: Longitudinal Aspect I
Concept of Translational Clinical Trial: Longitudinal Aspect II
Weighted least square approach
Weighted least square variance estimator
Exponential family approach
Issues on exponential family approach
Generalized estimating equation approach
. Generalized estimating equation approach for correlation issue
. Review of three approaches
Review of Missing Data
13. Review of Longitudinal Data Analysis
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LAR—FEHIFIZL %,

Garrett M. Fitzmaurice, Nan M. Laird, James H.Ware: Applied Longitudinal Analysis,
Wiley Series in Probability and Statistics

Marcello Pagano, Kimberlee Gaureau: Principles of Biostatistics, Chapman and Hall
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5B A, Introduction to Modern Cryptography

B OB 5 HAML, HHREMBESTL2OR TR, HHOIELS (QEEME) 2RAELZD,
WEHFOELELRIET L2 LI2bflibns. 22X, £ 04 —% v bEALT,
MY G, WY 2 BEMHTFIEZ A I EDNREIC R L. BV 5L K5, 15—
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2024 1

J. Katz and Y. Lindell, Introduction to Modern Cryptography, 3rd edition, CRC Press,
2020

D. Boneh and V. Shoup, A Graduate Course in Applied Cryptography, ver0.6, Jan. 2023
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A Derived algebraic geometry
BEOHE - E This course will give an cover topics around derived algebraic geometry such as infinity
categories, derived rings, stacks, the cotangent complex. Applications to prismatic
cohomology may appear.
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KRFE-VRE, 2370134 %=2) I2F Lo, FHEBEMEERYRET AETY v—F I (&
b)) BERMFERIIEL ¥ —I1I8ET 5.

DT HAY B - HEDHRHEBEXEB L HE T, SIREHLED T NN X% 2T RS S
e D 5.
Iz, BHEOMRITLEbENH 5.
JBIEE 21X, EAOWIZEEBIO 10% LT % & O S FFEEMZEIC 4 TA Z L2 ELT
Wb,

J AR AT 7 HUE EBF2E3T B A b2 BT 5 s
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901-134 BB R V 1 S ROBERTS, John
HmFEH Discrete integrable systems
BWEOHEE - 8% This course is intended as an introduction to the notion of 'integrability' for discrete
dynamical systems. In particular, over the course of 7 lectures we intend to cover the
following topics:
1. QRT maps: their construction, examples, generalisations of QRT maps and their
algebraic geometric understanding.
2. integrable lattice equations, in particular 'quad rules: the ABS scheme and reductions
to integrable maps
3. the Laurent phenomenon, the notion of Diophantine integrability and integrable maps
over rational and finite fields.
BEDX—7—F  QRT B4, wWHin w1 H#E, ABS A¥%— 2, Laurent 1%, Diophantine 7] #& 451,
A B F oS 7 BAS
BEEETH The course consists of 7 lectures, on the following dates:
- 17 April
- 24 April
- 1 May
- 15 May
- 22 May
- 29 May
- 5 June
BEDOHE The course will be taught using the blackboard and an iPad connected to a projector.
A PDF version of the written notes on the iPad will be made available to the students
(through UTOL) after each lecture.
AR R Al Final assignment/report: 60%
In-class assignments: 40%
No final examination.
Rk No recommended textbook
sEE "Discrete Systems and Integrability’, J. Hietarinta, N. Joshi, F. W. Nijhoff, Cambridge
University Press 2016 [ ISBN:9781107042728 ]
BB LEoFE Every lecture will be held in person and will last 105",
901-135 RO 0w VT 1 S Wai-Kit Lam
e H Superconcentration phenomenon
ZEOHIE - % This course aims to introduce a phenomenon, called superconcentration. Roughly
speaking, a sequence of random variables is superconcentrated if the Poincaré inequality
does not provide a sharp bound. We will focus on two important examples, namely first-
passage percolation and the Sherrington-Kirkpatrick model. We will explain why they
exhibit the superconcentration phenomenon, and how this helps us understand the
models themselves.
BHEOXF—"7—F  5HC BETIS KT 0 h UAEN RFEEARR -1 -3y ALY T IR
R Every Wednesday from June 25 to July 16, from 13:00-14:45 and 14:55-16:40
DT Blackboard-based lectures.
S fE R A 5 1 Grading will be based on both attendance and reports.
HoplE Superconcentration and Related Topics by Sourav Chatterjee
sEE Superconcentration and Related Topics by Sourav Chatterjee
@ E o Students are expected to have knowledge on graduate level probability theory.

Knowledge on Markov processes will be helpful but is not required. (Having intuitive
understanding will be sufficient.)
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901-149 FORR AR R X X 2 A S A
ErE sl i 2 7% 5 A P9, Introduction to Post-Quantum Cryptography

BEOHE - B

REOF—T—F

PSR

e JOWRi
JCAE R ARG 5 i
PR

W
&
Il

JEAE iR

B DN T2 RFEE S OZ &ML, FRB 2 OB MEO R E I HD T
W5, LaL, KEELZEFHERIPERSEL, TN 0REWREIrEINDL 2 LT
HONTEDY, 0L RE&MERbe i 72D, #7c e AFER S MBI S
TW5h, Znbit [ & T7EHEERE S (PQC : Post-Quantum Cryptography) | & F:Ei
Twb. PQC TIE, #%F, REWELHG, £E2BELHEA, Bz, Fioim - K
By bMET L 2L IE BT Mo TREZHMPER I N TWES.

K TIX, PQC OEBENLIEDH T, W OPREM LRSI - BARARNITHO>NWT, £
OB & ZEVEIZOWTHA L T <.

b} & AR

DUFIC L7t THHREL AR E L-#REIT). g OMRE LR SIS L TEE O
B 2372 D EEZ RS-0 T 50T, UTOFHEYICET LW 05 5.
ERHE L E AR S

s DM E FO 246t

- (SVP - SIS - LWE 7% &)

BEST o A0 &R bR T 2 — %

SIS - LWE R D R - FIgaag

NIST IE#FEFI5 5 & Regev 55 - BG H%

GPV F4 LK mikaens

WA TR & A T 7))V SVP & T 7T X4

. FEM AR & A B

10. [AfEB %75 7 & SIDH #4h

11. iy 2 MRS (%55 & SIDH #15cr s

12. M-SIDH #4t4 & CSIDH #3A

13, IHETFES (FEGEEYS - Ny 2 BEEY - MQ £4)

wgIZL B,

ELR— ML A,

C. Peikert, A Decade of Lattice Cryptography, now publishers, 2016 4

FEHOY A by u— Fu))

Bl - Z2H - KR - &2 - & - oRI - KR - VIR [R5 OB & Bffr ), #akdt, 2024 4
- T - T - &6 - ZH [REmBEOFTEHER LT~ ], HAMSS,
2024 4

FE - ZH [R5 RO 720 OB | RFAE, 2019 4

MIAFER [ BURHE 5 ofitA & 58 |, R4k, 2019 4F

FEHETE [ METETEAR S 1, HdbHi, 2020 4

kA [ EEm A, RIGHAR, 2024 4F

J. Katz and Y. Lindell, Introduction to Modern Cryptography, 3rd edition, CRC Press,
2020

D. Boneh and V. Shoup, A Graduate Course in Applied Cryptography, , ver0.6, Jan. 2023
(FEEHEDOY A b5 F Y yu— FH])

KBERTOLE LR AHBR ST 2 BRI LT, #ERFICEA - 3iHT 2 7%
TERS, HATICEN S I T A ERN LAY H D 2 ENET L\,

FRIZ, SEINCHO [FESBERRERHRE T (K5 EmAM) ] 2BHIEBEATH L 2 L
WEF L,

O 0N O W
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901-151 BB R T 2 A oz A A

A H

e SOJEL Y

EW D —HK
Homological Algebra
FAERD Y —REOEFEEZFRZLICLD, FEOD—REDEZHE HIZOT 5.

RHEOF—T—F  GIEINEE, HYTRINEE, PR, K, SR, BA5 R, Tor, Ext, B, BT,
TV, BRI, WEETF, BiE, B, BRRasEu Y —
PR 1. i
1-1. SE&F & MEofiE
1-2. A& EAE
1-3. Hom & 7~ VIViE
14, SESRnee, HATRUhEE, PN
2. #k
21, HEkoEHE
22, YhEenysr, B
2-3. Tor, Ext
3.
31 BoER
32. 7T—N)VE
33. MF
34. ERHEF
35. KfERIT
4. B
4-1. TR BE
4-2. HiEDEFR
43. BOEFR
44, BRI RED Y —
D T WHFRIZL D,
J AR Rl 7 LAR—MREICES.
B fBER L.
ZEE Jg&Axtru Y —R%, EEE LR
&5 E o BRENMBEOERIM->TDL DL LTH#RT 5.
901-153 Ces A EEIL 2 A S RS
WmIEH 1) —< %% (Riemannian geometry)
HEOHE - ) =< VR (BRRR + NFEREE) ISR 2 AP LR TH 5.
) —~ VEt=E, LeviCivita 8, M=, HWEEHZ ZI2OWTEAR,
BW¥EOF—T—F ) —~ VEP®, Levi-Civita #fe, HIHAR, M= HEoe
FZERT ) =< VEHE
- Levi-Civita ##e
A% 10 Cix
i
- ==
- ) = R
- e
BEDOH B X
AR AT 7 LR — M2 XD Bz 5§ %
B fEH L 72\
SEE WA DREFERE ST 5
& L DEE SR FET DOESRGROHMFRE L 5.
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901-155 PRS2 T 2 S HH —fA
e H T

BEOHE - B
B¥EDX—"7—F

R B S 2 AR 2 i e H12210 %
FUESH, ERL TEHZER

EE ] T AN—R, FRLHEERE, SEEM. N7 VRO MRE (Euler 38, Chern 3.
Pontrjagin 7 &), “FHEOGHEZ EQHEANS, W OBV CEFT 5

D F WEIZL D

A A 5 LR—-FMZED

HELE FRIZIRE L 2w

ZEE BEPIRRT S

&5 L oEE A2 T (MmO AM) | I (MHRMAZEOWS (REu Y-8, akEn Y-8, &
EME—)) BIOU (X7 PV EBMSTER) ONEIIGET 5

901-157 KA SR T 2 S i )

F =g ) —< VI

BEOHE - % V-~ VEICHEEL A Z RS S

B¥ox—TJ—F J-—<UHE

FERT ) =< VHDERD SO TEDONEIZOWTORBZED D

DI AR

J AR R A 7 LAE— b

HEtE WFRPIHENT S

ZEE RPN T S

| AN Ey=A WA REE, WTE s AR, RO Y —REBIZOWTEHE L TB L LELH S
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FRIZFERIREARIS TAFZEMEE) 2R L TR WHIERA_XBEET A LI L T EEW,

Wr7efmEt I (0.5 HL) : EHERERH
WFFEfmE I (0.5 HAL) : EFRAER H



<fELEE>
CBREYE TICET DAL 0 3 0 LUl B
AELRTCIHME THAMN & L GRIRMER B O G L FE I T —%2< 4 Bl HEBT 504

HRH D F9,

GRIVVER B, RZEFEE £ 73RN0 B2 SR ER B R 25
L 7ZEW)
ELHEETIMETHEME LTROEIF—DH A 1 6 BAEETALERH Y £,
(EIF—3SHBEEHB O L & CTHEFTONET,)

BRI I — 1 (8 HAL) « 144
BERr R I — 1 (8 HAL) « 2484

XAk, FMEE T 2HE 0K, BERREEE 1. 0 (%480, St-/Atiaj-) 8H{I%
b oo THERRE IR S — T2 2 2 E M T E T,

cTTICEELIRA LR A OR B, HYEHA, BENEPERLIGETH-oTH, EE
LEMLZ2ERT L2 I3 TEEREA,

< BARMME LA O BN T, MAFZER O ALK O BB 2 KT, BRDOK K K%, BHAKR
FORHETARBOENEAETHMN ETHZENTEET, 2720, 1 OB AREL LET,
T, FEHORBOHEM BETHMIZTE ET N8 HLE TTT,

(MAFZERLEL B 3 X OVEEEL B 26 THEALICE D 58551, BEHEICHF 25 TLEEN),

XOARBFFERHT, HARHFARZERTFRE, BIRDKEZ A RFRZBEN R SACRIRA AT 7ER B AR
RFBERE S FER P FERE & BAAL AR BE 2 I &2 L TV ET,

<fLmEm>
CEFME TICET SN 1 2 0 LR

LR CILE T & LCKk O R F— OB A | 8 BT B LB ) £
(£ 3 F— AL E D b L TR TP ET,)

BERRIE T (6 BL) « 144
BEPEIE (6 BL) @ 244
BEP IR (6 BL) @ 344

MrREs, BMEE T 2HA 0L, BERERRIEE 1. T (%6 BifL, Stiv-/Atix-) &4
ST, ZRNZENEFAFEHBEN, MICRBER S Z LN TEET,

EERERICBWT, B TICHNEREN (3 0HA) 2B THRE L-BAIL, FBEHEOHF T
BC, BMERBEOBAMICBITTI A2 ZENTEET (2L, RU2ETHEMAREL TV DIHA
WZIRY £97),

BATH H LT DA, FRICE D THRO B, TEMNBITE FTEfE) ) 2 H L T a0,

ELERRRICBWTRE LR LR EAOR HIE, £, HYEE. RENERRR D56

Th-oTH, MERBEOETICETLZHME LTUIRESHEEA,
L, BELBAZERTLZLIFTEET,



4. e By
® ik

c ROBHN D DGEDHARENRO HiLE T, IRFEHIR P ORERNIRRINE T,
7272 L, BRERNIFEAMICHTHE (4/1~9/30) K OW%H] (10/1~3 3/31) OY-HEIZHFED 2
D1 ZMANTHZ Lo TEY, HETIZARWD T, FHET S OIRFIL, Z OO

ERHIRBR SN EE A,
K % B H o S5 |
1. A EH 27 ALLE, TR |
14F [ERTOZWIE)
(R RIAWIRI AL
HENTWDHHD)
2. RFHPEH 27 AL E ARSI
14F iy
(PRH & BARR I
oA, HXEH)
3. AEOKRFEFIC HEFE) T5 27 AL E TR-FIRE
14F MESE 5t )
[R5 % N3 AlaE
(REFAE) |
SE TR )
4. WHA~PERL, HERFEEITO 27 AL E REIRE
14E MR - et
(HREERET)
5. SAEANFET, RSUEHLRVWEFICL S —RIRE | 2 2 AL E TR |
14F TP 3
(FEH 2 BARA I
oA, #FXHEH)
6. HEXIIER 27 AU E MRZFIRE
14 R PR (5)
M) (EXHH)
7. EEE (FELEOBARBRGRE ZET) - Lk 27 AL E RSEJRE |
-1 BUEE ORXBEEOALE B - ElOT20 | 14F [T D2
DI M) (EXAHm)
8. WINEGWTHE (BARKER - X 27 AL E MRZFIRE
TR OMET) BWkT 158 « EEEW 14F (5 2 |
#2479 HRIC SN B8 (BARBY, FEfIC
LA, EXAH)
9. EFE1~8LADKRI B 27 AU E TR |
CREGER), ENBHE I T 5 EHIHES) 14F BilsE

XOARBFIER HE SR M QB WHIERT = DRk 2 i
T, BENFAIT D,

(PR % BARRYIC
oA, EXHH)
(BE Gk}

(i)
R T BHAT. IR OEBALETT,

« 1y AU ERTE TITREBEAZ R R L T Eauy,

RO G A IR AT S N EE A,




5.

@ & F
TR S VTR R A SO IR T IRFICAR 2B 23 S v, IR & el T A BN e Te o 7z
iﬁlilo
?m%iﬁifﬁiﬁj%%ﬂﬂﬁﬁoMﬁiﬁmﬁﬁﬁ®%AiFE%® W &)
BER BFLEEANGZOFEMARE COn (FHRPOEFOSAIL. FAINCARER) 218
F LA,

@ i
AR UL, E?Eﬁf’a‘ﬁ?ﬁﬁT&Ci DIRFET D58,
Fioes T - DR 28 0ICHEH,
RFERE B OFEHS E TORERZEML THRnE | IBRAIRO b EEA,

SR (EAMESHEIRY)

R S EESE L, 2 0 BALLL EES L TV AEHEE, Wbwd THhRE) &/
D F9, BPHE SEUNITHGH L EIRE L, A LSS, TOEEZESROHE S
DOHEMEL - T, BEEHET &0 £9,

HFEmEE
@ EEN (BRI FHEET— L)
THOLH KO, REXIHERMTE (AR - 5SGEES) MTbhd & & RUR - Fi61%
BOEKELET,
SZATRER] (H ~4) Al 10:00~12:15
BURZ: 12:15~13:00 (78 10—k 1k)
P4 13:00~16:30

@ EHERIT
AEE A BRITHE CLULF OREAEORMN 22 T 5 2 N TEE3, WEEEERL)
REIAE B BRI T OB X, EH @ 9:00~17:00 T9,
- PAEREEEES|FE
r%ﬂf%i
SR RIE A
& T FLIAGEH &

FREUSAOGEAEIIE O TR LET, £, SEIESGERELRD TR LET,
(BN CRfMEEZEHLTIZEN,)
WFFEAEAE R
@i LA AR
FRERHE
@i&&ﬁ% LEESE R

@ 7T, HELEAEE
FEFTRPEAGIEDEE N H 555101, UTASIZLE D Ffx (A1) LTLEE N, RENHHE
WEEATHOHENRD D FTOT, HFTOHFRICEF L TBNTLEIN,

@ Uit - KA, FREHBHEARE
ol - 4, FREBEOERENDH D5 EITIE, HONCERIEITHTIZE N,



@ ESMERMT T &

MBS THESMIEM T 25813, BRI THED AMICTEA L, TRt 2 LT EE 0,
B4 O —IpIR EI RS & [RIAR ?m%%bf<tébx(@%E\?Dﬁ8®$ﬁ%$ﬁ®$$@
WESNITEAER O 7= D B TT,)

B, 2 7 HLULEIZIEDWEAMEMIE, AWTER O TORRBNLEIR Y 0T, HED
L7y AULERTE TICFRE 2 LT ES0,

® o

< SRAEASOFZEBR K OGE T 12O\ T oigls L OVAFKIE, FERE, R AR R R — A
—< (LL'F URL). UTAS #-tk. 2088 1 FHE K TITWE T O T, EWNICHER TS X9
WL TL &,

c BAOBEAERCAEICHEREISEZ N MLELREAIZIE, UTAS ICBESNTWD A—/LT KL A%

WK THZ b T DT, UTAS OBERIFHR ((FFT - B s « A=A 7 RLR%E) T
BEENH S TZHAITFEICHITOLDIZEH L TEBWNTLEEN,

CFEN AR INIZEBA DY O, AREROR LA TE £, LA L. B0 THEDOR
KEZTHY . AL TIRHLTIZS 0,

KPR 2B L L — AR E L THAFEDEAER A —/LR v 7 ZEESCE R OEATY &
BEHTDHZENDHY FTOT, #HERTHLIICLTLLEEN,

¥EB2EFE T — 2 URL  http://www.ms.u-tokyo.ac.jp/kyoumu/index.html




SR TTEES SR e

RARXFXRFRHEREARR T, ERMNTEELGRBOEKREIEELY.,
F-GHMREEHZAE L. BEMNGREICIL > TRELGEE - #EHZFOXE
R L CHEORRICET I LEHENDBEME LTS, IEREIEIAK
S, BEEHEOFFMEMIICISINEILITLY . AERXEOMELL
5, INTHOEHREFEVWEEMEBRZHF > THELCEETHRRVZOLE
11O TEWLFELY,

MRBHBICETHFETAEIE. BEMRICHT I2HEDEEZENR. BHED
REZMAETHRELZIEOOANBICRIT IERGEETATH DS, BF - HE
HMZEOMERIZEVWTEIY 3 5FETAEELELTIE, HEOT7ATT7. T—42.
MERRDODER. T—2DRDE - ATA, HEOHERRDOERNLER.
HEICR LEHBOFEMEICREMICEI CABORERET A2 EDTANE
AbNndN., INoDTAIIEEOHEBZEEIREEL L TORMIIRT S
TATHY. FIniLy,

MAERRDARICE->TIEZOHARRROMBINGEEERZERITIEZ ST
EPDETHD, HRICEDLLIBIAROARARICK L THEARTEZE S,
HRBEREDERHNE. BEECEMGEZEAREZHF > TRIET HEH£IC, BHRED
BN - REICOVWTHTHHERT IDLENH D, tMEOHARDIELLSIA
[CEICEET 5. BEDQDLARNBICEAENR DN SIGEITELHITEBEZLS
RITBDLE.HMBERNBROLARICEVWTIIRELEETHEERIELE S, F-.
HEICELIBIEIMESN-HAEEOEEFRAICHLTELEREZES ., X%
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Code of Research Ethics

The Graduate School of Mathematical Sciences, The University of Tokyo

The research mission of The Graduate School of Mathematical Sciences, The University
of Tokyo, is the quest for fundamental mathematical truths as well as contributions to
the international public benefit through the development of new research areas and the
advancement of general mathematical culture.

Individual scientific researches are integrated into the common assets of mankind, after
having undergone public scrutiny by peer review and criticism. Every member of the School
is advised to be highly conscions of his/her own mission in conducting and publishing
his/her research.

Wrongdoing in research is a serious betrayal of the trust that humanity places in sci-
entific research, and therefore could hamper the development of science as a whole. Typi-
cal examples of wrongdoing in mathematics/mathematical sciences include: the piracy of
ideas, data and other materials; falsification of data; intentional neglect of other researchers’
achievements; and multiple submissions (submissions of manuscripts of essentially the same
content to two or more journals). Such deeds are unacceptable because they contradict
what is regarded as the spirit of science, the free, unceasing pursuit of knowledge.

Researchers are required to account for what they have published. Each research pub-
lication must precisely express its original contribution to, and its significance in, math-
ematics/mathematical sciences. The correctness of the results/proofs and the objectivity
of data should be guaranteed in a verifiable manner. In simulations and experiments,
reproducibility and robustness need to be taken into careful consideration.

Researchers must be fair and honest in their published papers. They are required to
duly refer to other researchers’ contributions. In the event that mistakes are found in their
past publications, these must be corrected as soon as possible.

Scientific researches are morally, physically and financially supported by many people.
Researchers must be aware of their responsibilities and, in particular, administer their
research funds properly.
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FRAXEEEIE, RRRERFRVERZHEE AR GERGEZET L
HIFNIEE SN,

WXIZIE TR CEMREED H S5 L L - HEBERFMANENAEENT
WAZENNETHD. T, BLTOREEZTHELDITHEZAEFIZDOL
THIREVHEZED, MII L THREXRTTEIRNZELEDILNERS
hd COEIBEHITRTEZH/ LTSI EINZHERT 50O
BICKDMXBENLREATITHONS.
HBXORNBIIERMICABETZ23DTHEINOAXIIHR (RAIELTE
X) TEMTUOEITAELZESLEL. SSHICENEFBARETIRELE TN
(FAZSHEL. =L, RXOFTHERE, AXHE EF IFZE0ONRN
BEHRL, BHEABLUNOAEZZHAVLIVENHLBZEEIEL, AXTHE
RIA5FBIEIBARETH>TH KL

MXAERICHT->TIL, RITHAREZTBALESRERL, EZEFTHEADEE
BThHY, ECETHELDERTHEIMNE-ZTYRFTESLSITTR
TWHENSHD. XEKE, RAMICITFERZSIAL, OBICKIEELTA
TT7DIRELRHNIEL, ThEHATRTILELHD.
MBEZHRRLIGEICE, RELERZPAEICRANT S ENEREINS.
FEEAIE, HMEETHLMIL, EREIELETAEGLEL. BEETILIZE
BN DFBRIZEE R S, ALSh-RECHEFENZLMEICDOLNTt
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Guidelines for Doctoral Dissertations

The Craduate School of Mathematical Sciences, The Univers'lty of T()ky(). confera the
Degree of Doctor (Mathematical Sciences) on those who have demonstrated their ability
through the dissertation and the qualification examination in accordance with the guide-
lines below.

1. A doctoral candidate who submits his/her dissertation mus: comply with the Code
of Research Ethics of The Graduate School of Mathematical Sciences, The University
of Tokyo.

2. The dissertation must contain hitherto unknown mathematical results and for meth-
ods of snfficiently high scholarly value. The candidate who will be awarded the degree
of doctor is required to demonstrate a broad understanding of relevant fields of math-
ematics/mathematical sciences and the ability to do independent research. In order
to test these requirements, an oral defense is held in the style of a public seminar.

3. Mathematics; mathematical sciences are international subjects, in which the principal
languages are English, French and German. The dissertation must be written in one
of these three languages (preferably in English). A resumé in Japanese is required fo
be submitted as well. However, the above language requirement mzy not apply to the
exceptional case where the paper needs to treat intricate non-mathematical materials
like economics, sociology, medical science, enginesring and so forth, in which case the
relevant parts may be submitted in Japanese.

4. When preparing the dissertation, the candidate should clearly distingnish his/her
own contribuzions from those obtained in existing works. In the references, he/she
should cite the original research papers, if available. Whenever essential ideas have
been provided in writing or orally by other parties, this must be explicitly indicated.

5. Within a mathematical statement, assumptions and results must be clearly distin-
guished. Mathematical proofs should be complete and detailed. Mathematical mod-
els mus: be precisely and concisely described. The candidate should carefully check
the validity of the hypotheses and numerical ealeulations used in simulations of math
ematical models. The core of a paper is often contained in passages where the anthor
hag had difficalties during the preparatory phases. Such passages should be carefully
elaborated and sketchy treatments should be avoided.

6. The accepted dissertation or its main body should be published in a refereed inter-
national scholarly journal in due time. In order that this requirement be met, the
(main body of the) manuscript of the dissertation must be submitted in advance to
a suitable journal.
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