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FfizdoZ L &, HAMMOWWE NIV v 7 RER DY) 7o 2 & 2SFET
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HY, EHILVLOPOMBAERE LFETHL LR Lz, 2L, %

Iy ABBMEMOLEEZ BRT 5, 2512, 20X ZFFlFEHD

quasi-isometric R T TR72N D & V) WEMEOHGRZME L, ZOHRmE I

BEEDIEIZLD, Mgz R OMRE TN OBILBEOWNTER 2 7 — VR IR

OWfFEEHELED TS ([2,3] %), ZOBRO—2 L LT, HEtF0Hk

BETNVTHH/N—TL =2 a7 TAY =0, BFHERIZBT L HREICO

WCOBIYEEZOTFE (TLFY 28— - F—nNunFH) %, wOoh

OBABITHEWIFER L7z, T2, ZRTE—HEEKEDT vy Ly —2

DA — VHRERAS, &R A — VR (Schramm (2000) O FFAT L 72 22H])

EDT Ty EEIINRT S 2 2R L, MRZEM O EOBYRE & ET L 72

[2]o Bt R0 EoMEsBIEOM R OMILL, sk [B1] Ik oNT

W5,

B R D L OMESBREOME LB U T, #7777 bo~xva 7dEoR
TR AR PR BN B ARG I T e e F IR S 2 BT R ED TS, Hl
FIZOoWTIE, ARZ I 7 Lo~ )va 7 #ESEICBIT2RARMOS v M+ 78
KO 247 ([4] 55), BFEIOWTIE, HNIvF v 7 REER R BWE R 0
ZEMOME T HMED S HHEZEMICB I 2 RENEEARICEREIE TN
([6,7,9]1 %), F7z, WEMZEHEOBED S HFEIHITER O REIHIHK D
it 2 DTV D ([5] &), MEEEFESEAEORAIFNT TIE, TERDONTF
DFED BT E B VIRRAL <, BBEHIIZ B 20213 BREN TH - 720
EREWFZETIL, FESGRIVTE E ERM P TELZME T2 LI2ED Ihb0
W% 5 )iz, ZE R R OB OR® 25+l 2 17V, € o—fkik
BIToTWb, EHITRITIE, REWMGR T REHHEM AR 7 » ¥ A EEHO
A — VIR R BAL R ORI IS A 3 2078 b #ED T 2 ([8,10] 45)

[1]  Uniqueness of Brownian motion on Sierpinski carpets, J. European Math. Soc.
12 (2010), no. 3, 655-701. (with M.T. Barlow, R.F. Bass and A. Teplyaev)

[2]  Subsequential scaling limits of simple random walk on the two-dimensional
uniform spanning tree, Ann. Probab. 45 (2017), no. 1, 4-55. (with M.T. Barlow
and D.A. Croydon)

[3]  Time-changes of stochastic processes associated with resistance forms,
Electron. J. Probab. 22 (2017), no. 82, 1-41. (with D.A. Croydon and B.M.
Hambly)

(4] Cutoff for lamplighter chains on fractals, Electron. J. Probab. 23 (2018), no. 73,
1-21. (with A. Dembo and C. Nakamura)
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[5] Time fractional Poisson equations: Representations and estimates, J. Func.
Anal. 278 (2020), no. 2, 108311, 48 pp. (with Z.-Q. Chen, P. Kim and J. Wang)

[6]  Stability of parabolic Harnack inequalitiess for symmetric non-local Dirichlet
forms, J. European Math. Soc. 22 (2020), no. 11, 3747-3803. (with Z.-Q. Chen
and J. Wang)

[7]  Heat kernel estimates and parabolic Harnack inequalities for symmetric
Dirichlet forms, Adv. Math. 374 (2020), 107269. (with Z.-Q. Chen and J. Wang)

[8] Random conductance models with stable-like jumps: heat kernel estimates and
Harnack inequalities, J. Func. Anal. 279 (2020), no. 7, 108656, 51 pp. (with X.
Chen and J. Wang)

[9]  Stability of heat kernel estimates for symmetric jump processes on metric
measure spaces, Memoirs Amer. Math. Soc., to appear. (with Z.-Q. Chen and J.
Wang)

[10] Quenched invariance principle for a class of random conductance models with
long-range jumps, Probab. Theory Relat. Fields, to appear. (With M. Biskup, X.
Chen and J. Wang).

(Bl festam, FEITHR, 2003,

[B1] Random Walks on Disordered Media and their Scaling Limits. Lect. Notes in
Math. 2101, Ecole d'’Eté de Probabilités de Saint-Flour XL-2010. Springer, New
York, (2014).

BiE Fl KBS (BHGER, BEREFEOHRE)

RERAR, BB FDEY 25 1 2R OWE L IAREEICE T 55
FRATIE, WHOZ L OB ICL > TEEFSEFRBEANLIESN TN 5,
KWFEFTCid, EAH—, BEH—IBRUTEZEITR 202, KWERTOX
T —)VEAT (anabelian geometry) il & L CIFFEIZHIZEAED S, L7550
Bt Regi2) — FLTwbo FRHZ, MfOE7 —~NOVEMIZB LT, B
BiZ, SNETICHERE LR, AHER ERERAR A EoRE, IEFEK
REPAK DR R Z 1T & 72

PUFClE, B EMNEESZ, W OO RZ HHEISHAT 5.

- (M. Saidi & OIEFBIZE) A BRIE Lo MR 2 OBEIE DR 7 — VAT
BIL, EHOMREEGYTH L2724 b DR L CORITIEARREZ &K
RIYEICE SR GEOMR ([2105] 2 &) ZiEWI L7z, 72, HRAR
EEOMBIIHN T2 2 g v FRICEE LT, BERY Selmer # 20 BE #1119
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Shafarevich-Tate #f & \» 9, HRAERMAE LD 7 — NV EHAEOH L EGms
AL E A A L7z ([9])0 IETIE, KRISERO®E 7 —~NVEMICE L, o
THRER TR m RGBSR GG OMA T, S OICHEEEARAER
AROBE VIR L7z (GRSC 1 MidcAmm, 3 MidEfi) o
- (A. Cadoret & OILFFIZE) A HEME LA RA R 4 Lo iR o FEaiyFE AR
FED LA T 7 B TRATIIEATEO B H 5 EOFG G223 b O35
Oz, TOERBZMBO RAEKEZHIRLZ) MRS HEEICHIRL
THRONL T T EBDOBOTROFHEZFN L7z R EESEZIEDL
HEEBARRE I RBCROBORMBIER T D 5L T NIZOWTHER L, MR
TF) T A — OFEFERIRO VST SIS AR EFE L ([6] [7]
BE)o BT, T—NVAF—LADT 7 A N—IZHND T —NVEEED
3@ R A% K 7 12 B8 3 % Rossler-Szamuely D IZ DWW T OIS AIAE R GRSk
fa), BT A 20 Bertini EH (G SCHEM ), T BERRY Chebotarev 5 FE 72
B GRSCEEf) 7 &R L7,
- (A. Cadoret, C.Hui & ®3L[FAFZE) Ll 1 ZBRIZET % Cadoret & O
FEREMIEOFREE LT, BT/ PO I — O [ FHAMEIZ OV TOmO
R%&157: ([4])o F 72, Grothendieck-Serre/Tate F4H (Tate F4H + - Hifdiph: 7 48)
OO, HHIL L F RO O E Ghiciefiig) % 12RO 1F Mt
BLOBRERHOE Fo -0 GisciEfidh) %217-o72.
- (C. Rasmussen & OILFEIZE) 3 Mk XL EMOE I HAHO Loy 7
BT 2 FEOMEICHE L T, FRERABG K EIEEH g5 2561
72 K B g IRTET —NIVEREE A OFRESEE 81 0T, K (A=)
WLOITAGIT K() LRI RIERIZZR D X9 7% b OARME LA 7% 0w
CrEFHEL, [K:Ql<3 g=1D%4E K=Q, g<304, KUO—#
Riemann PHEOETTOD K: —f, g —kOBEL EWCHENFIRE B
([11)e F7z, BHE LT, 2 DILTARPIEZ BARM 7 — VT O 2 TR Lit
HoWgE ([3]) RHEREMRO LRERKREHEEOY I E LA D 15 Uil
ofgE ([8]) &iT-72
[1]1  Arithmetic of abelian varieties with constrained torsion, Transactions of the
American Mathematical Society 369 (2017), no. 4, 2395-2424 (with
Christopher Rasmussen).

[2] A refined version of Grothendieck's birational anabelian conjecture for curves
over finite fields, Advances in Mathematics 310 (2017), 610-662 (with
Mohamed Saidi).
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(3]  Abelian surfaces good away from 2, International Journal of Number Theory 13
(2017), no. 4, 991-1001 (with Christopher Rasmussen).

(4]  Geometric monodromy — semisimplicity and maximality, Annals of
Mathematics (2) 186 (2017), no. 1, 205-236 (with Anna Cadoret and Chun Yin
Hui).

[5] A refined version of Grothendieck's anabelian conjecture for hyperbolic curves
over finite fields, Journal of Algebraic Geometry 27 (2018), no. 3, 383-448 (with
Mohamed Saidi).

(6]  On the geometric image of T,-linear representations of étale fundamental
groups, International Mathematics Research Notices 2019 (2019), no. 9, 2735-
2762 (with Anna Cadoret).

(7] Genus of abstract modular curves with level-£ structures, Journal fiir die reine
und angewandte Mathematik 752 (2019), 25-61 (with Anna Cadoret).

[8]  Cyclic covers and Ihara's question, Research in Number Theory 5 (2019), no. 4,
33, 23 pp. (with Christopher Rasmussen).

(9]  On the arithmetic of abelian varieties, Journal fiir die reine und angewandte
Mathematik 762 (2020), 1-33 (with Mohamed Saidi).

[10] Correspondences on curves in positive characteristic, Contemporary
Mathematics 767 (2021), 97-114.

#R Bl BR (RHE2HEX)

FADTHFE B IR AR X DO BEEMNT T, E A RIS £ 7213 3F
M L & I B B R TR TH B0 TN, 7T X< - K
W - WBILH) - 6T 7 AN ERk A RWEAIRILIC BT B, HEAEH ORI
BORZEHIER 2 AT 5 b 0T, WOSHME L IFBAHEIEROBEIZ LD
B REHZELZ B2 LT E B REM L S DIZIERIE Schrodinger /7
AR KAV TR EDZET 5N 5. iy HiERXOM R LD - & bR
7 B E O FFT R RIS OV Cld, B LIRS X L ERIE OB EGE
i D' & > T, RHR TN L FEZEM ZRA D L)Xk o 7 AEIE
ZZED W TR ORI RN O A TE ), MR 2@, 52N
5OBEWIRILE THRA ICH SN SINDODH %o FADIEFEDOWIFE TIE—HikfF
EROMMEIRZ 52 L x HIEL, HFIZ, 2722 WAINZEH) 0 M O K 125
R, RZEMOFRTORMBIREOMBNT D720, HAHSE & B o Wi Th
FeEATo T Do Fataw ) A PHOBCRE LTI, #iEL - V) by - B3EE
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& OO HEREZEE P HICOWT, [10] TIRE=ERR KAV HEKXISHS 5
g 3 538 % 52 DAELHE IR L 720 B2, ZE - REEDV ) b %
mhEoyas LT, K7 vy vt EIEHIE Schrodinger RN O/NE =Bk
FFIEIZOWT, E1FRTAIVF -2 LBR HHH X T o8 L72(8, 9.
CAUIEE Y ) b v & O MR AR AR TSI - 8Os A2 T B e
M ETER LS RA » b ThD, —T7, TIH DRI 2 I BAR %
UL TUZ LR SR, — R DERXSFR Fourier A A2 K) L CTERTE P
¥ O Strichatz FFAli % 3 X, 3 IRTCIEMIE Schrodinger 512 3K O - I % D Bkt
PR pvF—3EE)NW T 2 #a et zn L7z [7]o £72, Strichartz 7Fifi D
HFTOIR b I LD HELRKH 2 FWHS O E IOV T, Schrodinger
B EO—IROF RS HEARIS L TRHEL (AN, Z2RFERD IR T
AU R REFEAT A P RRESE L Cld) Blded 5 2 & &, Bk 2 sePig 9l
MRS 2 2 ZmL7 [6]o fMr, WESRMZREZEEFETOFE—&E LT, Ik
W Schrodinger FAERUZHK T 5 5 & ALIRMERTEIZ XT3 % Murphy O fE 5
ZURL, R3O PFHBEEOLEMEICE LT, SHEETORRI AL F—
FUELI DWW O & ORI S 2 KIBES—BHFET A2 L 2R LT
[5]o IR S SRR TR OB EIZOWTE, IEFII— kN2
ZERFOREAR T > vy VELE YY) b v XY — IR IR BB DA
EDTTY, SEERE G 2SI I WE S 5 2 L 3w L 2R L7
[1]c F72, BSFEIEEHAINZ 728 T Zakharov RIS LClE, #EMEREO #
I RIE IS S E S, SRIT T TELBIT O L RAFO B X 2 KBNS
B2 LR L7z (4] FEMIEHEI LIS, Trudinger-Moser 455X
AP B L O O 3OV X —Hl# T THAN, mEEBERITOFE - Ik
TAAE % W C 2 B SRR R RE 2 Wi e B O T2 CTEARRY IR O, 422 TS
DEAHA AL L, b5 OFHT Y 3 THIC Apéry BENEANS & AR
L7z [3lo F7z, [RROIEMILIH Z Fr oW R0 L TR R 2 F o
fif & IERN Z e SE R AR 2 R L, VBRI E O — B 2R L 72 [2]6
[1]  Jason Murphy and Kenji Nakanishi, Failure of scattering to solitary waves for
long-range nonlinear Schridinger equations. Discrete Contin. Dyn. Syst. 41
(2021), no. 3, 1507-1517.
[2] Slim Ibrahim, Hiroaki Kikuchi, Kenji Nakanishi and Juncheng Wei, Non-
uniqueness for an energy-critical heat equation on IR* Math. Ann. 380 (2021),
no. 1-2, 317-348.
[3] Slim Ibrahim, Nader Masmoudi, Kenji Nakanishi and Federica Sani, Sharp
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threshold nonlinearity for maximizing the Trudinger-Moser inequalities. J.
Funct. Anal. 278 (2020), no. 1, 108302, 52 pp.

[4]  Yung-Fu Fang and Kenji Nakanishi, Global well-posedness and scattering for
the quantum Zakharov system in L*. Proc. Amer. Math. Soc. Ser. B 6 (2019),
21-32.

[5]  Kenji Nakanishi and Takuto Yamamoto, Randomized final-data problem for
systems of nonlinear Schridinger equations and the Gross-Pitaevskii equation.
Math. Res. Lett. 26 (2019), no. 1, 253-279.

[6]  Zihua Guo, Ji Li, Kenji Nakanishi and Lixin Yan, On the boundary Strichartz
estimates for wave and Schriodinger equations. J. Differential Equations 265
(2018), no. 11, 5656-5675.

[7]  Zihua Guo, Zaher Hani and Kenji Nakanishi, Scattering for the 3D Gross-
Pitaevskii Equation. Comm. Math. Phys. 359 (2018), no. 1, 265-295.

[8]  Kenji Nakanishi, Global dynamics above the first excited energy for the
nonlinear Schrodinger equation with a potential. Comm. Math. Phys. 354
(2017), no. 1, 161-212.

[9]  Kenji Nakanishi, Global dynamics below excited solitons for the nonlinear
Schrédinger equation with a potential. J. Math. Soc. Japan 69 (2017), no. 4,
1353-1401.

[10] Yvan Martel, Frank Merle, Kenji Nakanishi and Pierre Raphael, Codimension
one threshold manifold for the critical gKdV equation. Comm. Math. Phys. 342
(2016), no. 3, 1075-1106.

iR A RE (REEEE)

AR H R R BE AR R L C&E s a7 Pt RIEATE - Y
SRR RN, RESHEOEMRICHhTIE, 77/ Sk L bICE
BLAWMGRThHD, $723 7 WML, HI7E -V ISRBECHFLVAIRES
A1z BT, BHEY VTV T4 v o R ooy V=5 =S4
i, B7— I —ZRREITENEP LG LD, —J7, I X7 M Tlk%
WXTRT, RENVEEI VTV T v 7 EE oL 01k, MR RIE
WA ERT 5 L TR R, HRPHM) —BRONXEIFHE (F21320H
W), AR, b=V 2By —5 =28k, VT LT 4y I EERE
HENEOWEITH D, T LIRHBEMAETREN 2R -7200%, WAH
M, B, FERAHROBLOMIEL TE . MIRNRIE, BB,
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1232125 its,

() 3ILH T ¥ - ¥ I LK BUNET VO D H1E, Q- 4RI K I 4F
BEgxFE-LOPARENETH S, [1] T, Q-5 RImIFRSTL D
DIWILH T ¥ - VI LD IEFR Y T -V I ERRICEETELZ L%
FERAL 720 F72 [2] CTRIEBREMEREONBELZHNT, AL—T Y
TIZEoTHBRI S - Y I EHEOBR 2B ol

(i) BEZ TV o714 v 7Sk (3287 NE) HBEY TV
TA v SRR e T, BRERRTLTFoODICETIIRL T, Z20%T
HEmaemse L ([3))e 2513, Q- B KmFFR I FO>EEI T
TA v 7SRRI LT, RS Gy ER LT, RETML ) BEE AR L
7o —H, EERLZERI VTV T4 v 7SRRI LT, (UE#HE)
KK ML) RIEIAK Y LD LS, ) O, KRBERTH7245, D
Bl %5272 ([4]).

(i) BE TV o 74 v 72 Zkkfk GEa 3y N eips) (BB T 7 74
YREEHAAT, FERRNOAEZRL, RS LIy TV o749
RAPEET LD, YTV o514y ZEHEREEIER, IShTnwby
TV T4y 7RSI TRT REVC- B H->TBY, #MI 7L s
T4y IRRSEXIENDLO DI b, H YT VLT 4 v JHER ST v
X7 R TR RVOT, BEOER TR L RT VY VEREEZDUEDNDH S,
WX (5] TERT YV VERO—BGmEEL, Wi l6] T, #r 7L
TTA Y IRREORT YV VERPEEL W LR Lz, FOINH
ELT, #T TV T a v VREREANY VTV T 4y BTN &
oZkl, KTV UERIILESTAL—V Y TELILIFFMEICE S0 [7]
TIHEF M) —BROREIFPEOMULOMHELRL L VTV I T 4 v 7 R
HEHEES LS (—ffbasnsz) mAprvay S Toersbles, Y r7L”
T Ay JREAHOERERT V VAR TOR L, (6], [7] (&, MAEH
BATERT Y VRO HEREGERP DD 2R LTV, Iz
o) &L TERLL72O2S [8] THB, [9], [10] TIEREHH, ~
EFEYEOMTEHENY TV T T4 v TR TO R TN 720 LD
R, NEEMEOLEHBEICNM L TV T 10 v ZHERSO Q-4
R AL O BARNRERR &, HE% 5 Q- i KlLo iz K722 >0
7L 7" ¥ b : Birational geometry for the covering of a nilpotent orbit closure I, II
(arXiv: 1907.07812, arXiv: 1912.01729) TH %,

[1] Namikawa, Y.; Steenbrink, J. H. M.: Global smoothing of Calabi-Yau
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threefolds. Invent. Math. 122 (1995), no. 2, 403-419.

[2] Kawamata, Y.; Namikawa, Y.: Logarithmic deformations of normal
crossingvarieties and smoothing of degenerate Calabi-Yau varieties. Invent.
Math. 118 (1994), no. 3, 395-409.

[3] Namikawa, Y.: Deformation theory of singular symplectic n-folds. Math. Ann.
319 (2001), no. 3, 597-623.

[4] Namikawa, Y.: Counter-example to global Torelli problem for irreducible
symplectic manifolds. Math. Ann. 324 (2002), no. 4, 841-845.

[5] Namikawa, Y.: Flops and Poisson deformations of symplectic varieties. Publ.
Res. Inst. Math. Sci. 44 (2008), no. 2, 259-314.

[6] Namikawa, Y.: Poisson deformations of affine symplectic varieties. Duke Math.
J. 156 (2011), no. 1, 51-85.

[7]  Namikawa, Y.: Birational geometry and deformations of nilpotent orbits. Duke
Math. J. 143 (2008), no. 2, 375 - 405.

[8] Namikawa, Y.: Poisson deformations and birational geometry. J. Math. Sci.
Univ. Tokyo 22 (2015), no. 1, 339-359

[9] Namikawa, Y.: On the structure of homogeneous symplectic varieties of
complete intersection. Invent. Math. 193 (2013), no. 1, 159-185.

[10] Namikawa, Y.: A characterization of nilpotent orbit closures among symplectic
singularities. Math. Ann. 370 (2018), no. 1-2, 811-818.

[B1] gy pLaf . RS RRIE, —EHIS v T Lo T 4 v 2 &0 5 OBl -,
A = A% (2021), 168 pages

[B2] Mpimpdh: B v 7L 7 T4 v s REEHE, —HFRTLZOER -
Az A% (2021), 180 pages

iR EBI BEA CERESERBZOHR)

av¥a—% ECEHSNTWS, LR EN22H54HA V7 Yy
TIZOW TR ORE I Em T 5 2 L R WREICT 572012, FHEATRIELC
FoTwasEzii L, o a2 L& ME0HNE LTWwh, AR
%hEZ R, BHRETEHL YR - o T 572010, BEICMG b S 7o
ERFEL, €08 MEICHT 2EE,S, AREBHRICHET 2R ER
EREIHIEVILDOTHY, Wb [FHEOFHMR] Th b, i, 7urs7
I VTEEOBET TN (BN o, EIREN - Bl e T, R -
TUPRER T 22 Bell a2 I 720 B L IS HICHD A T W 5,
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INFEFTOMREENELIE, §) PL—ANEE /A4 FVEZHCEES
077 ARKEEEDET IV, i) BIEAZMED FEOEF FEHWZET I,
B B\ T i) MEGREICES CRBER L 20T/ A FIVEICE 5 ET VIS
25D TH Lo i) IZoVTIE, KEMEEDSA L2 EEHHRE R U745 (1]
(ZHUZ D) % i) IS FHICHEE L TWw ) 2 IS, ABEHETRZ0
WIRD, ML —Z2fFEE A FIVEE A0 - IR T 205875 & 24T
%o T&E, B2 ERIIIHVRWEES L HETIE, K2R
BT AV EHEOBRENERGEZRATWD [5]. i) 22w, BIEH
D S VTR 70 7T AOBEMROMIEE TR\, FFICHRE
Bk OMAEDLEP LA L HEEEZ G L2 [2]0 £72, H—Mikiiz
AW MAL 70 75 A5 729/35 2 M) U7 4 BB A5 2 72 [3], i) 12
L Tid, MAGHEOERNET T VI 2B ORI 21772 > Tw5 86 1)
CH)ICE A BFEEELT, ML= EE A FNVEO EICHHEED
TTIVEREHES L Girard 5O [HELEHOEM | IR 207817 T
% [4,10],
F 7z, W HRREE O BRI E TV T B *- HE (Grothendieck-Verdier P&)
DL —2AZFO0E, Fida sy MEE R Yy FE) ThaHEI1C
RonsZ EzamLzz [7]e 512, * HEBEOWED Hopf £F FORED
B S EIF o b 72000 &tk e 5272 9] B9# LT, +L—2Zf)
EE/AYIVEOEELZRHD LIT5 T FOROT %L T b,
/2, TursgaERGmERT MR Y - - BEFEHOBEAEERL T
b0 INETIZ, T/ 7 IVIEHEOHGHGTHNONTVSE/ A FIVEIC
BWTYRY Hopf R ExE 2, TORHAOBELE LCIHARHLZT LA FEHEL
R 707 7 ADETMIZD %o TS ) RUBEEZRR L7 [6]. ik
TiE, 7o N0 7 a8 EtR L zoBRGm TR~z GisCEMT) o
[1]  Models of Sharing Graphs: A Categorical Semantics of let and letrec,
Distinguished Dissertation Series, Springer-Verlag (1999).

[2]  Axioms for recursion in call-by-value, Higher-Order and Symbolic
Computation, 15(2/3) (2002), 235-264. (with Y. Kakutani)

[3] Relational parametricity and control, Log. Methods in Comput. Sci., 2(3:3)
(2006), 1-22.

[4]  On traced monoidal closed categories, Math. Structures Comput. Sci., 19(2)
(2009), 217-244.

[5] Small-step and big-step semantics for call-by-need, J. Funct. Programming,
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19(6) (2009), 699-722. (with K. Nakata)

[6] A quantum double construction in Rel, Math. Structures Comput. Sci., 22(4)
(2012), 618-650.

[7]  Traced *-autonomous categories are compact closed, Theory Appl. Categ.,
28(7) (2013), 206-212. (with T. Hajgato)

[8]  Linear exponential comonads without symmetry, In Proc. 4th International
Workshop on Linearity, EPTCS, 238 (2016), 54-63.

[9] Linear distributivity with negation, star-autonomy, and Hopf monads, Theory
Appl. Categ., 33(27) (2018), 1145-1157. (with J.-S. Lemay)

[10] From linear logic to cyclic sharing, In Proc. Joint International Workshop on
Linearity & Trends in Linear Logic and Applications, EPTCS, 292 (2019), 31-
42.
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PICLHEARM TR 25089 Paho T, TORMEREIE, HiR
FRHOMBARE, WAL VD 2 20BN RSS2 bh/z e 512,
ZNODEHEMTH 5 D% HET HMER N THESTTICB W TEREREE T D
DR VHFHIZBIT AR — V=V EFFEAR Y VRS &) BRI OS5
PR ERMEE EBEICHEET 5 2], TR 5TICBVWTEOREEIRE
RTHo72%  OMENZ OBOHLEICHELZHIIGHE TR TH L Z L%
roTE [3, 4]0
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WRETH B L wR L [5],
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HERITo T\ 5,

[1]

[2]

[3]

[4]

[5]

(6]

[7]

(8]

[9]
[10]

26

New Results on Monotone Dualization and Generating Hypergraph
Transversals, SIAM Journal on Computing, 32 (2003) 514-537. (with T. Eiter
and G. Gottlob)

Computing Intersections of Horn Theories for Reasoning with Models,
Artificial Intelligence 110 (1999) 57-101. (with T. Eiter and T. Ibaraki)
Dual-Bounded Generating Problems: All Minimal Integer Solutions for a
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computability of Hamiltonian dynamics. In Proc. 43rd International Symposium
on Mathematical Foundations of Computer Science (MFCS), Leibniz
International Proceedings in Informatics 117, Article 30. Liverpool, UK, 2018.
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Computer Science 27(8), 1437-1465, 2017.
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[7]  A. Kawamura and S. Cook. Complexity theory for operators in analysis. ACM
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[8] A. Kawamura. Lipschitz continuous ordinary differential equations are

polynomial-space complete. Computational Complexity 19(2), 305-332, 2010.

###®  David A. Croydon (Probability Theory)
My research is based in probability theory. This year, I have continued to work on
various projects related to random walks in random environments, and on discrete

integrable systems started from random initial conditions.

Random walks in random environments

The Mott random walk was originally introduced as a model for electron transport in
a disordered medium. Together with Ryoki Fukushima and Stefan Junk (both at the
University of Tsukuba), I derived an anomalous, sub-diffusive scaling limit for a one-
dimensional version of this model [2]. The limiting process can be viewed heuristically
as a one-dimensional diffusion with an absolutely continuous speed measure and a
discontinuous scale function, as given by a two-sided stable subordinator.
Corresponding to intervals of low conductance in the discrete model, the discontinuities
in the scale function act as barriers off which the limiting process reflects for some time
before crossing. The proof relies on a recently developed theory that relates the
convergence of processes to that of associated resistance metric measure spaces, which
has also proved useful for other examples of random walks in random environments
[1].

Together with Daisuke Shiraishi (Kyoto University), I used the same tools to derive
scaling limits for the random walk whose state space is the range of a simple random
walk on the four-dimensional integer lattice [5]. These concern the asymptotic
behaviour of the graph distance from the origin and the spatial location of the random
walk in question. This work represents a first application of such ‘resistance form’
theory to a model at its critical dimension, where logarithmic terms appear in the

scaling factors.

Discrete integrable systems started from random initial conditions

In an ongoing project with Makiko Sasada (University of Tokyo), I have explored
techniques for characterising the invariant measures of discrete integrable systems. The
approach we consider turns out to be applicable to both deterministic systems, such as

the box-ball system, which is a discrete model that is connected to the Korteweg-de
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Vries equation [3], and also stochastic systems, particularly various random polymer

models [4]. In each case, we explain how the systems in question can be related to

certain basic bijections, and that through an ‘independence preservation’ property, these

bijections yield associated stationary measures. This work links to some classical

problems in probability theory, and the subtle differences that arise between the

positive- and zero-temperature models mean that it also gives rise to some interesting

problems for the future.

[1]  D.A. Croydon, Scaling limits of stochastic processes associated with resistance
forms, Ann. Inst. Henri Poincaré Probab. Stat. 54 (2018), no. 4, 1939-1968.

[2]  D.A. Croydon, R. Fukushima and S. Junk, Anomalous scaling regime for one-
dimensional Mott variable-range hopping, arXiv:2010.01779, 2020.

[3] D.A. Croydon and M. Sasada, Detailed balance and invariant measures for
systems of locally-defined dynamics, arXiv:2007.06203, 2020.

[4] D.A. Croydon and M. Sasada, On the stationary solutions of random polymer
models and their zero-temperature limits, arXiv:2104.03458, 2021

[5] D.A. Croydon and D. Shiraishi, Scaling limit for random walk on the range of
random walk in four dimensions, arXiv:2104.03459, 2021.
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[1] A weighted linear matroid parity algorithm, Proceedings of the 49th ACM
Symposium on Theory of Computing (STOC 2017), 2017, pp. 264-276. (with S.
Iwata)

[2]  An algorithm for (n-3)-connectivity augmentation problem: jump system
approach, Journal of Combinatorial Theory, Series B, 102 (2012), pp. 565-587.
(with K. Bérezi)

[3] The generalized terminal backup problem, SIAM Journal on Discrete
Mathematics, 29 (2015), pp. 1764-1782. (with A. Bernath and T. Matsuoka)

[4]  Max-flow min-cut theorem and faster algorithms in a circular disk failure

model, Proceedings of the 33rd Annual IEEE International Conference on
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Computer Communications (INFOCOM 2014), 2014, pp. 1635-1643. (with K.
Otsuki)

[5] Weighted triangle-free 2-matching problem with edge-disjoint forbidden
triangles, Proceedings of the 21st Conference on Integer Programming and
Combinatorial Optimization (IPCO 2020), 2020, pp. 280-293.

[6]  The disjoint paths problem in quadratic time, Journal of Combinatorial Theory,
Series B, 102 (2012), pp. 424-435. (with K. Kawarabayashi)

[7]  Linear min-max relation between the treewidth of an H-minor-free graph and
its largest grid minor, Journal of Combinatorial Theory, Series B, 141 (2020),
pp. 165-180. (with K. Kawarabayashi)

[8]  All-or-nothing multicommodity flow problem with bounded fractionality in
planar graphs, SIAM Journal on Computing, 47 (2018), pp. 1483-1504. (with K.
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[9]  Covering intersecting bi-set families under matroid constraints, SIAM Journal
on Discrete Mathematics, 30 (2016), pp. 1758-1774. (with K. Bérczi and T.
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[10] A proof of Cunningham's conjecture on restricted subgraphs and jump systems,
Journal of Combinatorial Theory, Series B, 102 (2012), pp. 948-966. (with J.
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[7]  Topics in the anabelian geometry of mixed-characteristic local fields. Hiroshima
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Inst. Math. Sci. 56 (2020), no. 2, 401-430.
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Journal d'Analyse Mathématique 119 (2013), 213-253.

[3] Remark on the periodic mass critical nonlinear Schrédinger equation,
Proceedings of the American Mathematical Society 142 (2014), 2649-2660.

[4]  Well-posedness for a quadratic derivative nonlinear Schrédinger system at the
critical regularity, Journal of Functional Analysis 271 (2016), 747-798. (with M.
Ikeda and M. Okamoto)

[5]  Global solvability of the rotating Navier-Stokes equations with fractional
Laplacian in a periodic domain, Mathematische Annalen 372 (2018), 743-779.
(with T. Yoneda)

[6]  Dispersive limits for some perturbations of the NLS equation, Monatshefte fiir
Mathematik 188 (2019), 629-651. (with M. Darwich and L. Molinet)

[7] A remark on norm inflation for nonlinear Schrédinger equations,
Communications on Pure and Applied Analysis 18 (2019), 1375-1402.

[8]  Ill-posedness of the Third Order NLS with Raman Scattering Term in Gevrey
Spaces, Mathematics of Wave Phenomena, Trends in Mathematics, Birkhduser
Basel, 2020, 219-233. (with Y. Tsutsumi)

[9]  Unconditional uniqueness for the periodic modified Benjamin-Ono equation by
normal form approach, International Mathematics Research Notices, 2021,
rnab079, 40pp.

[10] Unconditional uniqueness of solutions for nonlinear dispersive equations,
preprint. arXiv:1911.04349 [math.AP]

8Bl Fucheng Tan (Arithmetic Geometry)

My research interests lie in Arithmetic Geometry and Number Theory. I currently
study p-adic Hodge theory, Galois representations, and nonabelian geometry.

In number theory, especially in Langlands Program, a central question is: Which
Galois representations come from algebraic geometry? It is conjectured by Fontaine
and Mazur that the key condition is “potentially log-crystalline”(also called potentially
semi-stable). About 25 years ago, a highly nontrivial case of this conjecture was proved
by Wiles, namely the Taniyama-Shimura conjecture. Today, the Fontaine-Mazur
conjecture in dimension two for the rational field is almost settled, as a result of various
works in the past decades, including our work [2].

In fact, the condition “log-crystalline” was rooted in the study of comparison

between p-adic etale cohomology and crystalline cohomology, the so-called
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comparison theorem in p-adic Hodge theory, initially known as Grothendieck's
mysterious functor, which was proved in various generalities. In [4], we have adapted
the approach of pro-etale site to prove the comparison for cohomologies with non-
trivial coefficients, and also in the relative setting, i.e. for morphisms between formal
schemes.

It has been known that p-adic Hodge theory, especially the étale-crystalline
comparison theorems, plays an essential role in nonabelian geometry, for instance, in S.
Mochizuki's proof of Grothendieck's anabelian conjecture and M. Kim's proof of
Siegel's finiteness theorem. In addition, both works use (implicitly) the motivic
fundamental groups, as in Deligne's works on unipotent fundamental groups. The more
recent work of F. Brown on the Deligne-Thara conjecture made even more clear the role
of motives in the study of fundamental groups. This is another direction I am pursuing.

P-adic Hodge theory also has applications to (families of) automorphic forms. In [5]
I obtain a construction of eigenvarieties in dimension two over arbitrary number fields
via p-adic Hodge theory. In [3], we have managed to construct pieces of eigenvarieties
in the Siegel-Hilbert setting. In [1] the framework of Kummer logarithmic adic spaces
and Kummer pro-etale site were developed for the study of overconvergent Eichler-
Shimura morphisms.

[1] H. Diao and F. Tan, The overconvergent Eichler-Shimura morphisms for
modular curves, preprint.

[2] Y. Hu and F. Tan, The Breuil-Mezard conjecture for non-scalar split residual
representations, Annales Scientifiques de 1'Ecole Normale Superieure 48, 2015
(4), 1381-1419.

[3]  C.-P. Mok and F. Tan, Overconvergent family of Siegel-Hilbert modular forms,
Canadian Journal of Mathematics 67, 2015 (4), 893-922.

[4] F. Tan and J. Tong, Crystalline comparison isomorphisms in p-adic Hodge
theory: the absolutely unramified case, Algebra and Number Theory, to appear.

[5] F. Tan, Families of p-adic Galois representations. MIT thesis, 2011.
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[4]  Yamashita, G. p-adic Lefschetz (1,1) theorem in semistable case, and Picard
number jumping locus. Math. Res. Let. 18 (2011), no. 01, 107-124.
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WAL RS RRIR 2 F 722 n I 2 52, RBO 7 7 X 2@ HIBR L
o L CHFSERMEAES AR LE Lz, m [5] CTiF, FikoFiL%
VT, ADEE!T 7 14 V& THEOEREKBLOM O R 175 DK E A Dynkin fift
DEPEAEHOM OILRBEDORTTIIHIET 5 Z & 2R L, ZIhbEAREHD
H O RATHIOG %2 F—ICE S TSR ARE BT L
ADE BITIE Wik ) O BCFG T 7 7 4 Y RO KRB ICOW T, I
PR OB FEIMER R W) BN L), RBROMENS (Ko T
WES, —HTEE, BEDOTIV—TIZLHROHEREIZL 5T, BCFG AT
74 T HORHEGRIEE O Dynkin M % B (unfolding) L CHLNS
ADE U7 7 4 Y EFHEOFB G &L OMICER LR RO L0 hoTE
F L7 RROBUIEDOIIZEIE, ZOREI AT 7 ALBEHROWTOIMEE E
¥, BCFG Bl A &E®H2T7 7 4 Y& FRHORBIERIZO VT X ) RMh 2 BF % 15
HTEEHEELTWET . ZOHATRIEIIT> 72 Se-jin Oh & DILFHFFE [6]
Tld, BCFG Mo FIlam CHE 2% E 2 4H ) & ¥ Cartan 775127, R S N7z
ADEHIDO )V — bR EZD Weyl HEOMEEH TR TESLZ L2 RLE L7
ZOI6H & LT, I David Hernandez, K& E & & 3L TI7 - 7200158 [7]
T, qIBIEROEIE % 5 2 58T Grothendieck Bz 122>\ T, BCFG Al & Z11
% BB L 72 ADE BIORIIZIEEM 2 M 2 M L, e T BCFG Bl
¥ Grothendieck Zr D FEHEFL IR (2B % IEfE1E S X O B BB 6 12 BEH) g FRER
DPRET VT XL DOFRME (Kazhdan-Lusztig TREOFE) 2L £ L7z,
[1]  Tilting modules of affine quasi-hereditary algebras. Adv. Math., 324:241-266,
2018.

[2]  Affine highest weight categories and quantum affine Schur-Weyl duality of
Dynkin quiver types. Preprint, arXiv:1710.11288.

[3]  Geometric realization of Dynkin quiver type quantum affine Schur-Weyl
duality. Int. Math. Res. Not. IMRN, (22):8353-8386, 2020.
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[4] (with Michael Finkelberg) Coherent IC-sheaves on type A affine
Grassmannians and dual canonical basis of affine type A,. Represent. Theory,
25:67-89, 2021.

[5] Graded quiver varieties and singularities of normalized R-matrices for
fundamental modules. Preprint, arXiv:1911.12693.

[6]  (with Se-jin Oh) Q-data and representation theory of untwisted quantum affine
algebras. Comm. Math. Phys., 384(2):1351-1407, 2021.

[7]  (with David Hernandez, Se-jin Oh, and Hironori Oya) Isomorphisms among
quantum Grothendieck rings and propagation of positivity. Preprint,
arXiv:2101.07489.

Bh# Stefan Helmke (Algebraic Geometry)

When [ started working on Fujita's Conjecture on effective global generation of line
bundles on projective varieties around 1995, the general idea to attack this problem
was to construct a section of a high power of a certain line bundle with large vanishing
order at a fixed point-using the Riemann-Roch Theorem-then to restrict to the ‘most
singular locus' of that section and proceed by induction on the dimension. But the
problem was that this ‘most singular locus’ is in itself singular and the Riemann-Roch
Theorem is insufficient in that case. Angehrn and Siu avoided the problem by
constructing a section vanishing with high order at a nearby smooth point instead and
then using a degeneration argument. This clever trick led them to the first effective
bounds for global generation, but they were still far from being optimal. A better
method was to prove effective bounds for the multiplicity of the ‘most singular locus’,
in which case the conventional Riemann-Roch argument works again and leads to
much improved bounds for effective global generation [1]. Moreover, the method could
be combined with an idea of Fujita himself, which led to even better bounds [2], but
still far from his original conjecture. This suggested, that Fujita's idea-which originally
worked only well for codimension one subvarieties-should be generalized to higher
codimensions. However, while there had been-even very recently-attempts in doing so,
it was clear since long from some examples that it cannot lead to satisfying results
[3.4].

To remedy the situation I started a new approach which indeed incorporates Angehrn
and Siu's degeneration technique rather than my own multiplicity bound, but instead of

restricting to the ‘most singular locus’ in the original variety it would restrict to a prime

91



92

HERRRATIZRAEES 2021

divisor in a resolution of singularities. This then actually resolves all the difficult
numerical problems occurring in the old approach but a new technical problem arises
here: While the original approach obviously had to terminate after finitely many steps
since the dimension drops each time, the same is not true in my new approach [5].
After many years of puzzling about this problem I came to the conclusion that the only
conceivable solution would be an effective local uniformization theorem [6] as
explained in my previous report. Therein I also expressed the hope that I could soon
prove this result, but unfortunately this turned out to be too optimistic. I did however
succeed in proving more cases: My early attempts would basically only work for
valuations of rational rank one, but my new techniques work for valuations of rational
corank one and even two. For higher corank the method does not really fail, though it
needs some more input with which I am currently struggling.

[1]  S.Helmke, On Fujita's conjecture, Duke Math. J. 88 (1997), 201-216.

[2]  S. Helmke, On global generation of adjoint linear systems, Math. Ann. 313
(1999), 635-652.

[3] S. Helmke, The base point free theorem and the Fujita conjecture, Vanishing
theorems and effective results in algebraic geometry, ICTP Lecture Notes 6,
Trieste, 2001, 215-248.

[4]  S. Helmke, Multiplier ideals and basepoint freeness, Oberwolfach reports 1,
2004, 1137-1139.

[5] S.Helmke, New Combinatorial Methods in Algebraic Geometry, in preparation.

(6] S.Helmke, On local uniformizations, in preparation.
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ZHEMPORELIZODTH S [3,4]c TOHLVEFTETLTIE, T0r
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ETIVEEE - Pl - R E V) =00 A 2B 0 T I v SR
IZDOWT, MG E SERFTOME»S5EE L7z [5,6], 72, HHR7E—I2
it CRHERE RO HERNAZTE S 5 £ 9 BRTEE T VAOIGH A7z [7].

B, Ay b= LIER 70— 2 llAEDELFETET VO E LT
T 7T AFEATEREH & ZEROMNIZ B W TRTICEBITE 2 2 e300 o
T&72e TNIZEY, KREBRADMERBRE b2 L2700 s T L5z
TTORPTHEERD T REE % b CORPMEZERT S22 LT, T 7L0%
fifith 2 G 5 72O DRI % FHEEHET HZ L HIEL TS,

[1]  Naohiko Hoshino, Koko Muroya and Ichiro Hasuo. Memoryful Geometry of
Interaction: From Coalgebraic Components to Algebraic Effects. In Proc. CSL-
LICS 2014, pages 52:1-52:10, ACM, 2014.

[2]  Koko Muroya, Naohiko Hoshino and Ichiro Hasuo. Memoryful Geometry of
Interaction II: Recursion and Adequacy. In Proc. POPL 2016, pages 748-760,
ACM, 2016.

[3] Koko Muroya and Dan R. Ghica. The Dynamic Geometry of Interaction
Machine: A Call-by-Need Graph Rewriter. In Proc. CSL 2017, pages 32:1-
32:15, Schloss Dagstuhl - Leibniz-Zentrum fuer Informatik, 2017.
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[4] Koko Muroya and Dan R. Ghica. Efficient Implementation of Evaluation
Strategies via Token-Guided Graph Rewriting. In Proc. WPTE 2017, volume
265 of EPTCS, pages 52-66, 2018.

[5] Steven Cheung, Victor Darvariu, Dan R. Ghica, Koko Muroya and Reuben N. S.
Rowe. A Functional Perspective on Machine Learning via Programmable
Induction and Abduction. In Proc. FLOPS 2018, volume 10818 of LNCS, pages
84-98,2018.

[6] Koko Muroya, Steven Cheung and Dan R. Ghica. The Geometry of
Computation-Graph Abstraction. In Proc. LICS 2018, pages 749-758, 2018.

[7]  Steven W. T. Cheung, Dan R. Ghica and Koko Muroya. Transparent
Synchronous Dataflow. The Art, Science, and Engineering of Programming,

2021, volume 5, issue 3, article 12.
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[1] M. Yamashita. A topological approach to indices of geometric operators on
manifolds with fibered boundaries, Commun. Math. Phys. 377, 77-147 (2020).

[2] K. Hattori and M. Yamashita. Spectral convergence in geometric quantization
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— the case of non-singular Langrangian fibrations, preprint. arXiv:1912.07994
(2019).

[3] K. Hattori and M. Yamashita. Spectral convergence in geometric quantization
— the case of toric symplectic manifolds, preprint. arXiv:2002.12495 (2020).

[4] M. Yamashita. A new construction of strict deformation quantization for
Lagrangian fiber bundles, preprint. arXiv:2003.06732 (2020).

[5] M. Yamashita. A lattice version of the Atiyah-Singer index theorem, Commun.
Math. Phys. 385, 495-520 (2021).

[6]  H. Fukaya, M. Furuta, S. Matsuo, T. Onogi, S. Yamaguchi and M. Yamashita.
The Atiyah-Patodi-Singer index and domain-wall fermion Dirac operators,
Commun. Math. Phys. 380, 1295-1311 (2020).

[7]  H. Fukaya, M. Furuta, Y. Matsuki, S. Matsuo, T. Onogi, S. Yamaguchi and M.
Yamashita. Mod-two APS index and domain-wall fermion, preprint.
arXiv:2012.03543 (2020).
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HEBH YANG, Yu (ER#EM)

I work in arithmetic geometry. Recently, my research focuses on curves and their
moduli spaces in positive characteristic from the point of view of fundamental groups,
which are motived by the theory of anabelian geometry of curves over algebraically
closed fields of characteristic p>0.

Since the late 1990s, some developments of Florian Pop, Michel Raynaud, Mohamed
Saidi, and Akio Tamagawa showed evidence for very strong anabelian phenomena for
curves over algebraically closed fields of characteristic p. In this situation, the Galois
group of the base field is trivial, and the arithmetic fundamental group coincides with
the geometric fundamental group, thus there is a total absence of a Galois action of the
base field. This kinds of anabelian phenomenon go beyond Grothendieck's anabelian
geometry, and this is the reason that we do not have an explicit description of the
geometric fundamental group of any pointed stable curve in positive characteristic.
Moreover, we may think that the anabelian geometry of curves over algebraically
closed fields of characteristic p is a theory based on the following rough consideration:
The geometric fundamental group of a pointed stable curve over an algebraically

closed field of characteristic p must encode “moduli” of the curve.
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Recently, I introduced a topological space which is called the moduli space of
admissible fundamental groups of curves in positive characteristic, and posed the so-
called “Homeomorphism Conjecture”. This conjecture says that the moduli spaces of
curves in positive characteristic can be reconstructed group-theoretically from the
geometric fundamental groups of curves as topological spaces. Moreover, the
Homeomorphism Conjecture gives us a new insight into the theory of the anabelian
geometry of curves over algebraically closed fields of characteristic p based on the
following philosophy: The anabelian properties of pointed stable curves over
algebraically closed fields of characteristic p are equivalent to the topological properties
of the moduli spaces of admissible fundamental groups.

In [1], [4], [7], T study the anabelian geometry of (possibly singular) pointed stable
curves over algebraically closed fields of characteristic p. In particular, I proved the
combinatorial Grothendieck conjecture for curves in positive characteristic, and
formulated the weak Isom-version of the Grothendieck conjecture for arbitrary pointed
stable curves over algebraically closed fields of characteristic p.

In [3], [5], [6], | study the Hasse-Witt invariants and the generalized Hasse-Witt
invariants associated to a pointed stable curve in positive characteristic by using the
theory of Raynaud-Tamagawa theta divisors. Those invariants play important roles to
understand the structure of the geometric fundamental group of the curve.

In [2], [8], [9], [10], basing on the theory developed in the previous papers (in
particular, [3], [4], [5], [7]), I introduced the moduli spaces of admissible fundamental
groups, and formulated the Homeomorphism Conjecture. Moreover, I proved that the
Homeomorphism Conjecture holds when the dimension of the moduli space of curves
is 1. Furthermore, to solve the Homeomorphism Conjecture for higher dimensional
moduli spaces, we formulated three new conjectures in [9]. In [10], we prove the
geometric data conjecture (one of the conjectures formulated in [9]) for curves of type
(0, n).

[1]  Yu Yang, On the admissible fundamental groups of curves over algebraically
closed fields of characteristic p>0, Publ. Res. Inst. Math. Sci. 54 (2018), 649-
678.

[2]  Yu Yang, Tame anabelian geometry and moduli spaces of curves over
algebraically closed fields of characteristic p>0, preprint.

[3]  YuYang, On the averages of generalized Hasse-Witt invariants of pointed stable
curves in positive characteristic, Math. Z. 295 (2020), 1-45.
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[4]  Yu Yang, On topological and combinatorial structures of pointed stable curves
over algebraically closed fields of positive characteristic, preprint.

[5]  Yu Yang, Maximum generalized Hasse-Witt Invariants and their applications to
anabelian geometry, preprint.

[6]  Yu Yang, Raynaud-Tamagawa theta divisors and new-ordinariness of ramified
coverings of curves, preprint.

[7]  Yu Yang, On the existence of specialization isomorphisms of admissible
fundamental groups in positive characteristic, to appear in Math. Res. Lett.

[8]  Yu Yang, Moduli spaces of fundamental groups of curves in positive
characteristic I, preprint.

[9]  Yu Yang, Moduli spaces of fundamental groups of curves in positive
characteristic II, in preparation.

[10] Yu Yang, On the geometric data of curves of type (0, n) in positive

characteristic, in preparation.
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