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(4) How to Construct CSIDH on Edwards Curves
(5) CSIDH is an isogeny-based key exchange pro-
tocol proposed by Castryck, Lange, Martindale,
Panny, and Renes in 2018. CSIDH is based on the
ideal class group action on F ,-isomorphic classes
of Montgomery curves. In order to calculate the
class group action, we need to take points defined
over I ». The original CSIDH algorithm requires
a calculation over IF), by representing points as x-
coordinate over Montgomery curves. Meyer and
Reith proposed a faster CSIDH algorithm in 2018
which calculates isogenies on Edwards curves by
using a birational map between a Montgomery
curve and an Edwards curve. If we try to calcu-
late the class group action on Edwards curves in
a similar way on Montgomery curves, we have to
consider points defined over I 4. Therefore, it is
not a trivial task to calculate the class group action
on Edwards curves over IF,. In this paper, we prove
a number of theorems on the properties of Edwards
curves. By using these theorems, we devise a new
CSIDH algorithm that uses only Edwards curves
while calculating over IF,. This algorithm is as fast
as (or a little bit faster than) the algorithm proposed
by Meyer and Reith.

6) CSIDH, Post-quantum cryptography,
Isogeny-based cryptography, Edwards curves,
Montgomery curves
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(4) Extending toric chiral-factorization algebra the-
ory

(5) I submitted my Ph.D. thesis at the UTokyo
2007, entitled “Beilinson-Drinfeld chiral algebras



for del Pezzo surfaces”. Together with its math-
ematical physics of Wess-Zumino-Witten term of
level 1, Brylinski’s gerbe cohomology theory and
monopole interpretation has come into play. Now
non-toric cases of degree at least 3 including
Manin’s cubic surfaces can be obtained by deform-
ing them to nef toric surfaces. This computation
of 2nd Chern character is based on my Mathemat-
ica algorithm code written after my Ph.D. thesis
synthesizing physicists of Nekrasov and Witten. If
time permits, I will talk about my recent project of
Cox ring for non-toric coordinate rings and tropical
version of chiral algebra.

(6) nef toric surfaces, computational algebraic ge-
ometry, D-modules and conformal field theory,
generalized complex geometry, Chern character
computation, gerbes and monopoles
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(4) Adaptive MCMC by robust covariance matrix
estimators

5) The Random Walk Metropolis-
Hastings(RWM) is one of the best-known

MCMC (Markov Chain Monte Carlo)algorithms.
For Random Walk Metropolis-Hastings, proper
proposal distribution is crucial for the convergence
of MCMC. However, tunning proper proposal
distribution for a high dimensional target dis-
tribution seems impossible. Adaptive MCMC
solves this problem by using all the samples’
empirical covariance matrix in the proposal dis-
tribution. In order to get fast convergence, we
consider replacing the empirical covariance matrix
estimator with some robust covariance matrix
estimators. Besides, instead of using random walk
kernel, we use MpCN kernel which has dimension
independent convergence rate .

(6) Adaptive MCMC, robust, MpCN
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(4) Robust and Transferable Adversarial Examples
from Deep Image Prior

(5) The accuracy of image recognition using ma-
chine learning is already beyond human-level.
However, it has been known that a trained neural
net is easily fooled by a tiny perturbation, which

<



s called an adversarial example. To study the vul-
nerability of neural nets, we focus on VGGI16, a
trained convolutional neural net, and explore how
we can deceive the network by making a perturba-
tion through another neural net, deep image prior.
In our setup, unlike the normal method, we train
deep image prior to cheat VGG 16 more efficiently,
and it turns out that our noise images show transfer-
ability. From our result, we conclude that adversar-
ial example may be extracting a universal concept
rather than attacking.

(6) Adversarial Example, VGG16, Deep Image
Prior, Transfer Adversarial Attack
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(4) Spatial-segregation limit for interacting particle
systems with two components

(5) We consider microscopic particle systems with
two components under diffusion and creation-
annihilation dynamics. As the scaling parameter
tends to infinity, a couple of densities of each kind
of particles converges to a macroscopic reaction-
diffusion system. When the system has a strong

12

competition rule, territories of two species are seg-
regated and an interface governed by a free bound-
ary problem appears. Such a limit is called a
spatial-segregation (or fast-reaction) limit in PDE
theory. We study several kinds of asymptotic
behavior of interfaces through the hydrodynamic
limit procedure.

(6) Spatial-segregation limit, Free boundary prob-
lem, Reaction-diffusion system, Interacting par-
ticle system, Hydrodynamic limit, Glauber-
Kawasaki dynamics
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( egrable discrete Euler’s elastica - Explicit ex-
pression for the curvature

(5) In a previous work we have seen that an in-
tegrable discretization of the Euler’s elastica can
be parameterized by a potential function, which is
a function that comes from the isoperemetric dis-
crete deformation theory, and completely charac-
terize via seven parameters. In this work, we will
study an integrable discrete Euler’s elastica defined
in terms of the discrete curvature. We will see that
an analytic solution can be obtained in terms of the
Jacobi elliptic functions. Moreover, we will see
that both definitions of the discrete Euler’s elastica,
one defined in terms of a potential function and the
other one defined in terms of a discrete curvature,
are equivalent.

(6) Euler’s elastica, integrability, discrete curve,
discrete differential geometry, fairing.
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(2) HIGRZ

(3) a5 E

(4) Competitor-mediated coexistence and complex
patterns in a three-species competition-diffusion
system

(5) Lab experiments suggest that two species com-
peting for the same resources cannot coexist, but
this contrasts with nature’s rich biodiversity. One
possible explanation is that coexistence is facil-
itated by a third competitor which invades the
ecosystem from outside. This can me mod-
eled mathematically by a reaction-diffusion sys-
tem. Two 1D fronts associated with species dis-
persal exists and their behavior upon interaction
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can offer insight about whether or not coexistence
occurs in 2D domains. In particular, a transition
from regular spiral patterns to very complex spatio-
temporal patterns can be observed.

(6) reaction-diffusion systems, traveling waves,
pattern formation, ecological invasions
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(3) 14

(4) Vertical 3-manifolds in simplified genus 2 tri-
section of 4-manifolds

(5) Bl 4 WITZARIRD trisection &1 4 RITD 1-
N RMVR3 SOOI K D, B4 RITEARED
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(3) D2

(4) Mobility Optimization of Humans and Products
on Cyber Physical System via Mathematical Pro-
gramming

(5) Cyber Physical Systems (CPSs) enable us to an-
alyze, to simulate, and even to optimize a part of
the real world by creating its digital twin in the cy-
ber world. In this presentation, we show an appli-
cation of CPSs to factories. Workers in our focused
factories have to carry out their tasks in multiple ar-
eas to produce much kinds of products. In our ap-
proaches we optimized the mobility of workers and
products in progress through several mathemati-
cal optimization problems. We apply a scheduling
problem to optimize the mobility of products.

(6) Cyber Physical System, Optimization, Mathe-
matical Programming, Scheduling
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(4) Practical End-to-End Repositioning Algorithm
for Managing Bike-Sharing Service

(5) A Bike repositioning problem is one of the
most critical problems in bike-sharing service to
maintain the quality of service. We propose an
end-to-end approach for the problem to realize
the practical repositioning plan with cooperation
among multiple trucks. Our algorithm consists of
three steps; Demand prediction with Graph Con-
volutional Network, Optimization of the number
of bikes for each port with Integer Optimization
Problem (IOP), and Optimization the repositioning
route of trucks with IOP. Numerical experiments
on the real bike data in Japan shows the applicabil-
ity in the real world.

(6) Bike-Repositioning Problem, Integer Optimiza-
tion Problem, Demand Prediction, Graph Convolu-
tional Network, Vehicle Routing Problem
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(4) Numerical Simulation of Light Propagation in
Biological Tissue with the Monte Carlo Method
(5) Among models of light propagation in biolog-
ical tissue, the radiative transport equation(RTE)
and a particle model are widely used. However, the
equivalence between simulation results by those
two methods has not been fully addressed. For
example, a previous research has reported that a
numerical result by the Monte Carlo(MC) method,
which is based on the particle model, is different
from that by the finite difference method(FDM)
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for solving the RTE. So far formalism of the MC
method was not fully examined since the method
was conducted by turnkey programs, whereas the
FDM has been proved to converge to the solution
of the RTE under some conditions. Therefore the
MC method should be examined rigorously. We
will address numerical results by the MC method.
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(4) Global existence and time decay estimate
of solutions to the compressible Navier-Stokes-
Korteweg system under critical condition
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(6) Partial differential equations, Compressible
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Time decay rate
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(1) Mohamed Fuard Mohamed Sabri

(2) Graduate School of Information Sciences, To-
hoku University

(3) Ist year of Doctors

(4) Grover Walk on finite graphs with infinite tails
(5) Quantum walks are the quantum version of
classical random walks which has many potential
applications in quantum search algorithms, graph
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isomorphism problem, element distinctness prob-
lem and many others. One of the widely stud-
ied quantum walks is the Grover walk on graphs,
which is used in quantum search algorithms. An
irreducible random walk on a finite graph has a sta-
tionary state, which is the Perron- Frobenius eigen-
vector of the time evolution operator of the walk.
On the other hand, the time evolution operator of
a quantum walk is described by a unitary operator
on a Hilbert space. Since the eigenvalues of a uni-
tary operator lies on the unit circle in the complex
plane, for a given initial state, a stationary state of
the quantum walk does not necessarily exist. In
our study, we connect semi-infinite length paths to
a set of chosen vertices in a finite graph and study
the Grover dynamics of the walk, inserting an input
to the finite graph through the semi-infinite length
paths at each time step. This setting of the graph
guarantees a sta- tionary state of the walk. More-
over, in the global view point, if the finite graph is
shrinked to a single vertex, the Grover dynamics is
preserved in the stationary state. Moreover, we de-
rive an explicit expression of the stationary state of
of our model on a distance regular graph. We also
derive the finding probabilities in order to identify
the possible modifications that can be done to use
our model in search algorithms.

(6) Quantum walks, Grover walks, Tailed model.
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