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#H : Introduction to optimal transport theory
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Optimal transport theory aims at studying an old minimization problem, stated for the first time by Gaspard Monge in 1781. Briefly
speaking, it seeks to find the most economical way to transport a distribution of objects (e.g., goods), from one place to another (e.g.,
factories and consumers). This minimization problem has been intensively studied since the 1990s, as many links with various
mathematical areas, including geometry, probability theory, and analysis of partial differential equations, have been discovered. In this talk,
I will give an introduction to optimal transport problems, and discuss elementary results, such as duality formulation, and existence of
minimizers.
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#H : Existence of a stationary Navier-Stokes flow past a rigid body, with application to starting problem in higher dimensions

e :

AFERT(E$¥mathbb{R}"n(n¥geq 3)$HDIEEEEN I DHANARE D & LD DMADRIEIZEE Z2ER I D. WHEESN I DHMARE D OFIR(TEE/IE

EFILTHDN, TOTMEEN M S Navier-StokesHTERNDORR(S, ZERIENAFEEDOIFHIVRESEZRFS, BHFEN(CERREVNRTHD. AFKKTIE

F9, IAENESREFREE T DIHE(C, OseenDERMREB U OB MZIFD/INSRESHRZIERT .

RI(C, BHMADIHERE A ERE (CAEF L THRL (CERUTVSE, SRR GERBEREE T DI, TRAOEBNIERK LT E SR (CRBBRATINERT

DT EZERY. BEDOBIRAEFinndDstarting problem EIHENTH D, KA TEIRTDHZBEICR L TLVBGaldi--Heywood--Shibata (1997)%& 3Kt
B ED—fRTICHEER S D. E5(C3RTTH D> CEERBORBD N SERDIHIRUNRL — hZ2EHTD.

13



SRR Z = —(16:30--18:20 (=15 : A> S0 A THIE] )

RRE L B K GRIEAFEKRER BFHATR)

BEH: —1 -3y NDO—UDFREEMIEIC DN T

e :

BCHIFD o1 —O>DERGEBEE, Z1—SILRY NID—TEVWSIHEBEFTILTRIND. Z1—3I)LRy hD—=U(F, BROALHDEMERZ 5T
I B TEHD, HIEHEM LOABROHBEEUTED EVDSME (FREEUME) 23D, ARKRT(E, FI9T1—3)Lbry NDO—UREHFMN(C
ERMEL, HUWVTEGRIERIC I D REELIEZ Cybenko (1989) MFATIEAT .

FRE : AbAT BN K RILKRFEXRZFE T BEHAFERD)

#EH : General theory for nonlinear wave equations and its improvement for a critical case in four space dimensions
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In this talk, I will introduce you the general theory for nonlinear wave equations according to a book of Li and Chen in 1992, and its
improvement for quadratic semilinear terms by paper of Li and Zhou in 1995. Such an improvement is closely related to a model equation
with Strauss exponent in four space dimensions.
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#EH : On quantum dilogarithm identities arising from the product formula for the universal R-matrices of quantum affine algebras
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#EH : Poisson point interactions and the continuum percolation theory
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The Schrodinger operator with point interactions on the Poisson configuration (Poisson point interactions) is an interesting model in the
theory of random Schrodinger operators, because the spectral properties can be analyzed more easily than the usual random Schrédinger
operators. However, it was studied only in the one-dimensional case up to 2019, since the self-adjointness was not known until then. In the
present talk, we introduce some recent results about the Poisson point interactions in two or three-dimensional space. The proof of the
results are closely related to the theory of continuum percolation. This is a joint work with Professor Masahiro Kaminaga (Tohoku Gakuin
University) and Professor Fumihiko Nakano (Tohoku University).
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Long time asymptotics of centered random walks on covering graphs whose covering transformation groups are groups of polynomial
volume growth are discussed.

By realizing such a covering graph into a certain nilpotent Lie group through a discrete harmonic map, a semigroup CLT was established in
[Ishiwata-Kawabi-Namba, '20]. Namely, the limiting semigroup is generated by the sub-Laplacian with a non-trivial linear drift on the
nilpotent Lie group equipped with the Albanese metric. As a refinement of the semigroup CLT, we establish Edgeworth expansions of
centered random walks on the covering graphs. Further possible directions of this study are also discussed.
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