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2024.11.1 (Fri)

Logic Seminar (14:30--16:00 [Venue: Science Complex A 801(and Online)] )

Speaker : Yudai Suzuki (NIT, Oyama College)

Title : On some restricted variants of the leftmost path principle

Abstract :

In the studies of reverse mathematics and problem reductions, principles stating the existence of a path through a given tree play a central
role. For example, WKL, KL, C_{w”~w} and LPP are widely studied in those contexts. Here, WKL is the assertion that any infinite binary tree
has a path, KL is the assertion that any finitely branching infinite tree has a path, C_{w”w} is the principle to find a path from an ill-
founded tree, and LPP is the assertion that any ill-founded tree has a leftmost path. Recently, Towsner[Tow] introduced a new principle
called the relative leftmost path principle stating the existence of a pseudo leftmost path. It is known that the proof-theoretic strength of
relative LPP is strictly between ATR_0 and Pi~1_1-CA_0, and relative LPP is useful to study the complexity of some theorems which are
stronger than ATR_O[FDSTY]. In this talk, I will present my contribution[SuY, Suz] to the studies of relative LPP, and consider LPP and
relative LPP restricted to WKL or KL. A part of this talk is joint work with Keita Yokoyama. [Tow] Henry Towsner. Partial impredicativity in
reverse mathematics. J. Symb. Log., 78(2):459-488, 2013 [FDSTY] David Fern "andez-Duque, Paul Shafer, Henry Towsner, and Keita
Yokoyama. Metric fixed point theory and partial impredicativity. Philosophical Transactions of the Royal Society A, 381(2248):20220012,
2023. [SuY] Yudai Suzuki and Keita Yokoyama. Ann. Pure Appl. Logic 175, No. 10, Article ID 103488, 31 p. (2024; Zbl 07894021) [Suz]
Yudai Suzuki Relative leftmost path principles and omega-model reflections of transfinite inductions’, Preprint, arXiv:2407.13504 [math.LO]
(2024)

2024.11.1 (Fri)

Probability Seminar (16:30--18:00 [Venue: Science Complex A 803] )

Speaker : Takayoshi Watanabe (Tohoku University)

Title : 77U J 4 — R LSRR ENIZT U 7D 7 BRIC DN T

Abstract :

TS EBORBEEICH T DEINFE LTIV T I7 VNS D. AR EITIND NI I DREEMZE X D 2T aEDRNEERR
ERYVIAHIGL, RY(CHT DIV T I 7 UEIMTZ D ENSNTND. UM, RY ZUSNDIERIHRRERZER (Cxi 972 < U 770 7 RS

HEDEZISNT TN DIz, COFEETIE, JYUTA— RRBECERENZIIUT I 7 BT DVWTHRIAL, EBITOFENEDEREIY T4 —

RE L TEFRTEDINZEBNT D.

2024.11.7 (Thu)

Algebra Seminar (13:30--15:00 [Venue: Mathematics Building 305] )

Speaker : Hiroto Akaike (Tohoku University)

Title : Gonality BARZE & 3RXTRE T 7 1/ —FRDAO—-TAER

Abstract :

RE T 7\ —FEM(C(F. RAO—FERENDEBBEAZENTEF D RET 71/ —ZRDMEEF(CHBNT(E. T7 0/ \—D&AEHNMEE - RO0—TD
TIREDBEFHRZERSMNCT D ENERNIRBO—DERD, 2R T 7/\—Z/., IO ET7/\—gE(CEL T(E. R DB FHEE
[CBILT. RO—TIAEXNIHEIEINTND, —AT. IRTULDORE T 71/ —FRICBE LTSN TNBRO—TIRER (FATR, ANeEE(E. 3
KRR T 7 AN —ZEEDAO—TAER(CEIT D2EDTHD. AARTE. ZDOWBEAZE(SEET D, —DlE. WEIFUT 1 —EFEND AR
ZETHD. WBEIFT VT« —(& FHHROEENRAEZETHD T T YT —ORRTLICHHE L. REBRLBIATHNEREINTND, 55—
(& EEEDIFCICEA U ZRIEBRE EFENDAEE TH D, #HECTIE. CNSTODDAREENRZ DT 7 1 /\—DEAIFIEE &, 3RTHER
7 A\ —ERDOIAO—TAER & DBEGRZEHIAT D,

2024.11.7 (Thu)

Applied Mathematical Analysis Seminar (16:30--18:00 [Venue: Science Complex A 801] )

Speaker : H¥ #llk (Waseda University)

Title : Perturbation from symmetry and periodic bounce trajectories in moving domains

Abstract :

R HARY (CBh < SEIKIC 51T D EHARIS bounce trajectory (E UV — RfE) OFEMREICH T REDEZRAWZ7 TO—F(CDWLWTHEEL L. Bahri-

-Berestycki (1981), Struwe (1980) SICKDRFEEINIZL\IDD S "perturbation from symmetry" EFEENS5E%ZAUS. Perturbation from
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symmetry TlEERHEE Q C RY CH03IEsAAEMRARRS —Au = |ulf 'u+ f(x) in Q, u=0o0n 0N ...(x) DEOEFEMBEIRON, FR
(C5x53NE f(z) € L*(Q) [CHUT (x) OREEE H) (Q) LBV TIFERES L2B T ENRSNTS. T T perturbation from
symmetry DL 1 —h5(EU, bounce trajectory DFIERIREIC EDK ST perturbation from symmetry Zi#A 9 2HE(C DL TIRATZL),

2024.11.8 (Fri)

Geometry Seminar (15:00--16:30 [Venue: Mathematics Building 305] )

The day of the week for the seminar is different from usual.

Speaker : Xiaojun Wu (Université Cote d’Azur)

Title : Compact Kahler Manifolds with nef anticanonical line bunde and Segre current

Abstract :

In this talk, I will survey a strategy for the classification of compact Kahler manifolds proposed by Campana (in particular the surface case),
along with a more precise structural conjecture for compact Kahler manifolds with a nef anticanonical line bundle. I will then discuss
compact Kahler threefolds with a nef anticanonical line bundle and examine some cases in higher dimensions, including joint work with
Matsumura and Naumann. Additionally, I will illustrate part of the proof involving the Segre currents.

2024.11.12 (Tue)

Geometry Seminar (15:00--16:30 [Venue: Mathematics Building 305] )

Speaker : fif (Tohoku University)

Title : A multivariable Alexander polynomial for framed trivalent spatial graphs

Abstract :

Viro defined a functor from the category of colored framed graphs to the category of representations of a Hopf subalgebra of quantum
gl(1|1). This functor gives rise to a multivariable Alexander polynomial for framed trivalent graphs. In this talk we propose a kauffman state
sum and conjecture that it coincides with Viro's Alexander polynomial. This talk is based on a joint work with Zhongtao Wu.

2024.11.14 (Thu)

Applied Mathematical Analysis Seminar (16:30--18:00 [Venue: Science Complex A 801] )

Speaker : LK {E% (Niigata University)

Title : FFEH&EE Navier--Stokes TROBMER T —U > T (CED K —BNRRXENARERH

Abstract :

HHRRALBS RO M (CH T DYIMERIEZ E X D & &, TORDHEANRRICIHANDIED XD Taylor RN SHEORMAIREE) =R I HHLREMN
B5Nn3. Thld Escobedo--Zuazua (1991) (CK D convection--diffusion HIERDRDIELE U TEASNEEDTH D, BEOZENF DRY)E
A= O CEDWT—EBNREMAIGRIRES X 5. COFAIFEIC Carpio (1996) B KU Fujigaki--Miyakawa (2001) (C &> TIEEHEME
Navier--Stokes SROBBHAEZ S X 3ED(CIRESNZ. —A, COFETERRDAYUZEALLD ETDE, BRBEOGREICHENRSMAERNIEN
DIzOEERBNER CTE/R</2D. T5(Z, Navier--Stokes FROBEFE2FRFACHRE U THREOZMED (CERE#NE L D. CNFETOIRRKICK
D, Navier--Stokes FDRBIFEZFANDER(C Biot--Savart Bl & [#DIAH] EIEHFEDE D ETNSDORIEZRFICARTIEE TS D, — BNRAERE
HNMESNDZEMDN oIz, 5, RICEENDHHNAERBEP R CEDIIENHP LD TRET 3.

2024.11.15 (Fri)

Logic Seminar (15:00--16:30 [Venue: Science Complex A 801(and Online)] )

Speaker : Shogo Saito (Tohoku University)

Title : LeanZFAL\/zGodelDE— - E-A T2 MEFIRDR L

Abstract :

I report on the formalization of Godel's famous incompleteness theorems in the Lean 4 proof assistant. While formalizations of the
incompleteness theorems have been conducted multiple times since the 1980s, this study formalizes stronger versions than those in
previous works: the first incompleteness theorem over Cobham's Ro and the second incompleteness theorem over 1Z1.

2024.11.19 (Tue)

Geometry Seminar (15:00--16:30 [Venue: Mathematics Building 305] )

Speaker : Yongpan Zou (The University of Tokyo)

Title : Positivity of Twisted Direct Image Sheaves

Abstract :

For a projective surjective morphism f: X ¥to Y of complex manifolds with connected fibers, let L be a line bundle on X. We are interested in
the direct image f_{*}(K_{X/Y} ¥otimes L). In general, the positivity of the bundle L induces positivity in the direct image sheaves.
Specifically, when L is a big and nef line bundle, the vector bundle f_{*}(K_{X/Y} ¥otimes L) is big. This is joint work with Y. Watanabe.

2024.11.21 (Thu)

Applied Mathematical Analysis Seminar (16:30--18:00 [Venue: Science Complex A 801] )
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Speaker : 758 fRA (Shimane University)

Title : BIEEDOZZITHZERE UTCREERITET )L BRI

Abstract :

FEOOFDAILADTITE, SAEEDLDOF > OMFE E VWS EREORE CBIF(C, K, BEM, MRDORENB < EEFRIRE, BEYEDOE DI
RIEZZZRZD (C LTz, Gion--Saito (Stud. Appl. Math., 2023) (&, BEEZEBEZE I DIEMEE CABRABRBEE CHEL, AES=EDRAZHH
AATESIRETILZ BT, BRSO (backward bifurcation) ZEDEEZEY LTS, UNURGHS, BEEO—IBIARTH S EELRE (CEHLY, =
BRINEEEZTT EEBEABREEDOUNILZE T DIHENDD. ARKT(E, T3 UEBREEDZZITHEERB UICHITIAEETET )L EEEL, Z2HIn
DEENENFHEHARIERIT (BRDIR) 5| SRI Iz RE T D FEEREZBNITD.

2024.11.22 (Fri)

Discussion on Lefschetz property (13:30--15:30 [Venue: Science Complex A 803] )

13:30-14:15

Speaker : Ryo Takahashi (Tohoku University)

Title : Failure of the Lefschetz property for the Graphic Matroid

Abstract :

We consider the strong Lefschetz property for standard graded Artinian Gorenstein algebras. Such an algebra has a presentation of the
quotient algebra of the ring of the differential polynomials modulo the annihilator of some homogeneous polynomial. There is a
characterization of the strong Lefschetz property for such an algebra by the non-degeneracy of the higher Hessian matrix of the
homogeneous polynomial.

Maeno and Numata conjectured that if such an algebra is defined by the basis generating polynomial of any matroid, then it has the strong
Lefschetz property.

For this conjecture, we give counterexamples that are associated with graphic matroids. We prove the degeneracy of the higher Hessian
matrix by constructing a non-zero element in the kernel of that matrix.

14:30-15:30

Speaker : Richard P. Stanley (Math. MIT, Emeritus)

Title : The Sperner property, linear algebra, and the hard Lefschetz theorem

Abstract :

In 1927 Emanuel Sperner proved that if Sy, ..., .S, are distinct subsets of an n-element set such that we never have S; C Sj, then

m < (Ln72j)' Moreover, equality is achieved by taking all subsets of S with Ln/2J elements. This result spawned a host of generalizations,
most conveniently stated in the language of partially ordered sets (posets). We will survey some of the highlights of this subject, including
the use of linear algebra and of the hard Lefschetz theorem applied to the cohomology of complex projective varieties with a cellular
decomposition. The most notable class of such varieties are the generalized flag varieties. We will conclude by discussing two recent proofs
of a 1984 conjecture of Anders Bjérner on the weak Bruhat order of the symmetric group S,,.

2024.11.22 (Fri)

OS Special Seminar (16:00--18:00 [Venue: Mathematics Building 305] )

Speaker : JKEF K& (Chiba University)

Title : #ERAFLBEDOBME T T —X - T+ —IL REFTILOBRO—EME

Abstract :

ARERTIIERNFER Z BRI DIEMET T —X - T4 —I)LREFTIVEZROMRETD. AT AILDNTIE, BO—BEDRINRFEDFE LR
DTWD. CORREICK U, [Antil et al.] (2024) MEBIMBELALIZEEL S AT AICDWTERO—BHZFIEL TE D, ZOIERIEABRO—EMEDRE
[CBATHDCE'RUE. TTTARKCTE, S AT LDEBRESR ChHIBMNESFRILAAERDFENZHRESRE U T, A AT AOBROERYIEIER
HOBEHZEEZEE L, HETHRO—EEICEATIMRREZIRETD. BB, AMARETFERFHEFEO Bl 2 BuEEOHEAMFTICED L.

2024.11.22 (Fri)

Logic Seminar (16:00--17:30 [Venue: Online] )

Speaker : Giovanni Solda (Ghent University)

Title : A proof of Nash-Williams theorem in ATRO

Abstract :

In [1], Crispin Nash-Williams proved that if (Q, <_Q) is a well quasi-order (henceforth wqo), then so is the set of transfinite sequences over
Q with finite range, ordered by embeddability. In this talk, we will show that this result is provable in the subsystem of second-order
arithmetic ATR_O: together with previous results by Shore [2], this determines the reverse mathematical strength of Nash-Williams’ result.
In order to do this, we will go via the notion of better quasi-order, which makes it possible to develop an equivalence between the iterated
powerset of a go Q and the iterated powerset over Q. This is joint work with Fedor Pakhomov.

[1] C. Nash-Williams, On well-quasi-ordering transfinite sequences, Mathematical Proceedings of the Cambridge Philosophical Society 61
(1965), no. 1, 33-39.

[2] R. A. Shore, On the strength of Fraissé’s conjecture, Logical methods: In honor of Anil Nerode’s sixtieth birthday, 1993, pp. 782-813.
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2024.11.25 (Mon)

Number Theory Seminar (13:30--15:45 [Venue: Science Complex A 801] )

13:30--14:30

Speaker : Yuto Tsuruta (Tohoku University)

Title : ZE L — Y BORIEBEDRRDOBERAL & g-F80

Abstract :

ZEUV-FEOMRICBVNTREEANN DEERR R CHIREBPRRICDUVT. 2024F 28 (CHIMR--BI--E2FZ2DEt =5 X 2. K5(E. £
HIRF EE ULVMEZFDEY)GRIemannflZFHRE T2 LK DZET—FBEOV < DO DGR DEAZBRIIL NIV THEIRT D2 EICKRIUTZ.
Flz, WBN—ERA > TV IRICHT BSchurSE T —FEOBBENUARIC L > TESNIZ, CNSZEBEXI TAFEET(E. BiBYLCET I INE
TOREDTRNEBIT U, BEBUED ¢-FBNDILRE . ZNICRKDESNIEHERICDVWTENRSD,

14:45--15:45

Speaker : Yuta Kadono (Tohoku University)

Title : B/ (S X - {fEHhRTIAHREL

Abstract :

R TIERER (CBS) &ld. DBICHPRIIBHEESOFEDDIirichletiBfEi TH D, 1978FDApPéry([CLD ((2) & ((3) DIBEIEDRE < NEEERALR
ECIND. TDE. CBSOEMEATORKBERRCEEEENVEBNRVVZEN., FCIUTOREZNUHNTERRDIEBHN RSN TS, 19855
([CLehmer(d, 1T D= (CHIFTDCBSORFFKREN'. arcsinBIEEFERIC K> TERSINDI2BEOZER TRV TRED ARz, TD25ESE
DLIEN (. ZTD#EBényi&MatsusakalC Lo T, AEHICZEHEulerianZIER THD ZENBESMNCETNE. S FIZ(CCBSICE/INSA—57Z0
Z 7z THurwitzBICBS] ZEA L. &=5(CZNdDpolyloghk (Hurwitz-LerchBICBS) ([CDWTHEERUZ. CTHO—EICKD . —fbTNIziBLsmiREx
ZRAWCRIRZE/DEEBIC. LehmerdDfERZEHUrwitzBICBSANIER LTz, /2. Bényi&MatsusakaDiERODFEMD 77 TO—F(CKD. T
EulerianZIET & DFFMAEMR IS NI Uz, 512, FEDE/SA—F(Z3 T DHurwitzZCBSDRHKEZ AR (CER IR ESc. ANEE T
SATHRZFRICIEZ U, AARDRR(CDVNTHENRD, U EOREE. WMAFOMHEERZEK EOHBEREATICED <.

2024.11.28 (Thu)

Applied Mathematical Analysis Seminar (16:30--18:00 [Venue: Science Complex A 801] )

Speaker : /1)1l 513t (Ryukoku University)

Title : MRRIEEET /L CECEHERR

Abstract :

RO LS ([CRVLBRZ R > IZHIRED, MOl EIEM I D ECLDIZT 1T —2a>% &0, ERRBICDASE, B KDHIRER]
WREMN. CORK(E, SR RZSTHRBBESEESILICKDRREND. SNCHLT, {EEMEEN L ThOMiRE =2 =25 —23>% &0,
TEENAERE (2D < HRBIRR(EECHEC K DHMIBRRNIRR THD. CDISR(L, Keller--Segel model [CRFEIND KD RELEAELRICKIDEEREN
3. EfE EECERRICEESHREVE RSN, Mz L DSMRDEFEVEHEIND. AAFR TIE, MIBERIIRRICH I DEMMEIRR EELERS
DRERICDVWTERT D,

2024.11.29 (Fri)

Probability Seminar (16:30--18:00 [Venue: Science Complex A 803] )

Speaker : Masato Mimura (Tohoku University)

Title : KazhdandDHE(T)

Abstract :

HEB(T)([FE &6 & FBEEINBIRER TH D Z ERRITedICKazhdanlC KD BASNEEETH DIz, UM U, BED1=4 1 —FRIROEATHI RN

= - B FOIETFEEREEY - BEORAIEZERADERDANRT NMLF v v - TORINAH =TS TREDEMRIRENS. OB BT FN A F R
DOFLIEEREERDHIT TS, REETE. ZDKazhdanDHE(T)EBN T D. HE(T)DISAELT. SXSNIEBREDIICH ULEDTAU—T
SITDINEMRODED A IC I D TENSSVEDD SN, ELVSLubotzky--WeissDRREICE U THEBRNDFE CTH Do
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