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“l am very glad to learn that Dr. Shuenn-Jyi Sheu has'been nominated for the
Academic Award of the Taiwan Mathematical Society. Dr. Sheu is a very
well-regarded and internationally known expert in the fields of stochastic control
theory, large deviation, and stochastic partial differential equations. I have admired
his research work for many years and think that he is most deserving for this
award.”

“Dr. Sheu is very generous to share his mathematical ideas and results with other
people. This is the reason why he has so many papers with coauthors. I have known
him for a long time that he is the one who does the most mathematical work for the
joint papers. For example, he gave guidance to H. Kaise who was a postdoc (2001-03)
at the Mathematics Institute of the Academia Sinica. Their joint publication helped
Kaise to get a position at Nagoya University. | most strongly recommend that Dr.
Shuenn-Jyi Sheu be given the Academic Award of the Taiwan Mathematical
Society.”
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My research interest lies in the area of algebraic geometry and of number
theory. Roughly speaking, much of my work can be described as the investigation of
extracting useful information of varied geometric objects from their associated
differential equations. In some sense, the occurred differential equation (or the
collection of its solutions) measures and controls the way of how the pieces of the
varied geometric objects are glued together to form a parametrized family. Thus one
can try to understand certain properties of all the pieces by traveling along the
trajectory (the solutions) created by the differential equation from knowing the
information of a specific simpler member in the family (the initial data).

One of the main tools we used is the following principle: to look at the
associated dierential equations from the more discrete (p-adic analytic) and the more
continuous (complex analytic) aspects simultaneously. The upshot of this principle is
twofold: (i) we can translate some known properties from one side to the other; (ii)
the interrelationships between the two sides provide inner information of the
geometry and the arithmetic of the underlying family behind the equation.

Some results we obtained in this direction include the interpretations of some
observations from theoretic physics in terms of the rigidity of the specific chosen
basis of the solutions of the differential equation. In more details, the differential
equations we are interested in are those coming from a very special type of geometric
objects, called Calabi-Yau varieties. The “observations” here refer to that if one
arranges the solutions in a certain way, there are some collections of
inter-relationships between the chosen solutions (e.g., mirror maps, Yukawa
couplings).

On the other hand, if one looks at the differential equation from a different
angle, one realizes that there is a hidden transformation (the Frobenius) that
decomposes the solution space into extensions of eigenspaces. This transformation is
related to the counting of solutions of our geometric objects over finite fields. The
upshot is that this transformation and the original chosen solutions are compatible
and this property provides the interpretation.

I also learned many things from the enjoyable collaborations with my colleagues
Yifen Yang, Chia-Fu Yu and Noriko Yui, to whose | thank heartily.
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“Jeng-Daw’s main research area is on the arithmetic of Calabi-Yau varieties.
Calabi-Yau varieties are at the heart of mirror symmetry conjectured by Yau. Jeng-
Daw investigated arithmetic properties of solutions of the Picard-Fuchs (P-F)
differential equations attached to families of Calabi-Yau varieties. The solutions
conceal deep arithmetic information of the algebraic side of the mirror symmetry.
Such a P-F differential equation has one holomorphic solution up to constant
multiples. Jeng-Daw showed that the roots of the properly truncated holomorphic
solution can be used to characterize the existence and determine the actual value of
p-adic unital eigenvalue of the Frobenius action. Furthermore, he'also obtained
congruence properties of the Fourier coefficients of this holomorphic solution. This
is a beautiful piece of work using highly sophisticated tools involving various
cohomology theories. Recently he studied the Calabi-Yau varieties from a different
approach, by considering families of ordinary crystals. This led him to extend
Deligne’s result on regular Hodge theory to irregular case by allowing logarithmetic
structure on the base.”

“His second research area is on K3 surfaces, where he obtained Torelli type
theorem for ordinary K3 surfaces over finite fields and generalized Chai's theory to
non-supersingular K3 surfaces. These are well-received by people in the field. He
also worked jointly with Yifan Yang on growth of rational torsion subgroups of the
Jacobian of modular curves, and with Chia-Fu Yu on mass formula. This shows his
versatility.”

“In conclusion, I am very impressed by what Jeng-Daw has accomplished. He
works in a very deep, trendy and important area of mathematics. While he is only
out for four years, he has already made solid contributions to his field, and he has
well-established himself in the mathematics community, attested by the numerous
invitations he has garnered both domestically and internationally. He is a rising star.
Among his peer group in Taiwan, 'he is definitely a front runner. This year he
received the Young Theorist Award from the National Center for Theoretical
Sciences (NCTS). In my view, he certainly deserves the prestigious recognition of the
Young Mathematician Award from the Taiwanese Mathematical Society.”
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“This is a most remarkable thesis full of original ideas and is certainly the best
number theory thesis | have seen in Taiwan. | would say that it is comparable to the best
thesis in‘any top university in the US'and UK.”

“A very important and ancient part of the theory of automorphic form is the theory
of theta series in theory of functions of complex variables. Fundamental contributions
came from Riemann, Jacobi and in the modern times Weil, Shintani, Shimura, Zagier
and others, in Taiwan in the work of Professor Eie Minking. It was Weil who gave a
new impetus to the theory by introducing theta correspondence through the study of
automorphic forms for a metaplectic covering of the symplectic group. All these happens
over the complex numbers. And in SL(2) we usually take a double covering. To consider

these over function fields was natural but the surprise in Wei’s thesis was over the
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function field for GL(2) he took an extension by a circle and produces a theory of
non-integral weight automorphic forms over function fields. As another example of his
innovation | would like to mention his construction of definite Shimura curves whose
Picard group “happens” (!) to be the Hecke modules of Drinfeld modular forms. I hope
this suffices to convince you that this is an exciting thesis.”

“] give the highest recommendation to support the thesis of Wei Fu Tsun for the
thesis prize of TMS.”
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1. Schrodinger equations: i ** Bose-Einstein condensate

e semiclassical limit problems.
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2. Poisson-Nernst-Planck equations, #* % & ‘m®z j £ jon
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3. Energetic variational approaches in the complex fluid.

t821FEAE

AV LR AR R - BB BN IR4R EE T 18 /51240 (Coupled
Nonli- near Schrodinger Equation) f#ZRYTE] ER4EEELAR o] BRXE iR ERERIAFSE s 38— EF
7y E R F A FARE TR B 5 5 #24H (Poisson-Nernst-Planck Systems) HYTRRREEHY
BERE -

By 8- R EE 538 (Bose-Einstein condensates) &I+ (Boson) FHF 440
IR EH TR, g2 —EEMENREYE - B8 (superfluid) #HftiE%H
IR B BRI Ky Gross-Pitaevskii equations » BE— 7 EARMEEE T 8 J7724H - Tf
=am B el (rotating fields) DUKPERiEE(trap potentials) HYFRGRMEE T 8GR
AHEVARPR RERE o FeffE SHTHIRE 202 BRERPEHI B A Telifis DU PR RERVEE T #8772
SEFRREYE B RE DL B AR B B - ST A EUE B8 (mass density) B4 {4:8h
& (linear momentum) 43U s EIRTE ARt BB R BV E B F R DK
GHHE - MEEEERERS -

B Ey R E R AR TR BT TR RS - B
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“The dissertation has title: Limit Problems of Solutions for the Coupled
Nonlinear Schroedinger Equations and Steady-state Solutions of the
Poisson-Nernst-Planck Systems.”

11



“Chapter 1 is an introduction. Chapter 2 considers the limits to incompressible
and compressible Euler equations of two-component systems of Gross-Pitaevskii
equations with rotating fields and trap potentials in a bounded smooth domain in R?
as different scale parameters go to zero.

Chapters 3 and 4 consider the limits of 1D renormalized Poisson-Boltzmann
equations, which are 1D equations with nonlocal coefficients of the form

;‘\'1 ;\‘vg )
=2 % ad(@) _ § bel3e —byd(z) S
2 ()= 3 Bt _ Y Y e (g cacn)
ra —~ fill(‘ak@(y)(l‘lj L‘le f}l(—a¢cb(y)(].{/

Chapter 5 considers the coupled system of a Schrodinger equation and a heat
equation from a variational principle, but it does not go very far, except the
computation of an explicit 1D solution.”

“l think the Ph.D dissertation of Lee is of very high quality and is highly
qualified for the TMS award.”
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“The dissertation has title: Dispersive Limits of the Nonlinear Klein-Gordon
Equations. Chapter 1 is an introduction. Chapter 2 describes the Madelung
transformation (the hydrodynamic structure) for nonlinear Klein-Gordon equation.
Chapter 3 considers the limits to incompressible and compressible Euler equations.
Chapter 4 considers semiclassical and/or nonrelativistic limits to wave map equation
or nonlinear Schrodinger equations.”

“In my opinion, item (A).1 in ARMA is a very good paper, and item (C).1 seems
of similar quality. Item (A).2 in IMAA is probably easier than (A).1 but is still good.
I cannot judge (C).2.”
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“Nonetheless, with 2 papers published in well-known journals and another two
submitted, I think the Ph.D dissertation of Wu is of very high quality and is highly
qualified for the TMS award.”
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