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(N5E4E (algae) EERZEREIEE (chemostat) £ - mFEMHD (W - |) 2
HEHEBBIFG. FRENERENRASFRUEMD A IERE B ER:
MNEB LT LIF WEHREBEEEYER - FFEETNR FFEERMOFERRT
E+ZRm XM RZBMEN TN - BF/ vertical water column FEF&E
0 RIS E T s E HF B B IR 1 -

EEIRERBHEEN MRAH  FHERER T _TERABXARBRF
ZIE1RE . predator-prey model - BYJSERBREMEM O HIERNOMERET
BB FWAR -

EYPREEEH  SFEEBEERTTIRBNMARBREZZANVETUE - Eg
B9 HENRNEBEH I EERE -

AEBASMYEREMNZNEREEREYEHERT - aEYEHE L
MR TFEERANZE - UWHEEERENERAEENTE
RRZJE==
1. A Lotka-Volterra competition model with season succession (with

Xiaogiang Zhao), Journal of Mathematical Biology, 64 (2012) 103-130.
2. Single phytoplankton species growth with light and advection in a

SEEY

tl\

water column (with Lou Yuan), SIAM Journal on Applied Mathematics,
70 (2010) 2942-2974.

3. On a nonlocal reaction-diffusion problem arising from the modeling
phytoplankton growth, (with Yihong Du), SIAM Journal on
Mathematical Analysis, 42 (2010) 1305-1333.
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R TARE - 2001 FF3E3RTE Arch. Ration. Mech. Analysis -
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ABELEHMEE - SIETER 2012 F£FIETE Math. Res. Letters -

BR AT SEERERSN - BRIMAR A RESEZSERER MBS EE
BRY - DR FRESET AN EEEREMS - BRI OB £3
BOETHRERERESEERN—ELED RMEBER 7 FEARBBEFEED
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b OB ERWIEMMERK - Math Review 572 E. Pérez-Chavela @ F /0B IR
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=R 2012 F£HIETE ). Dynam. Differential Equations - F RN FE LIRS /0
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M73% - BHEBMRABEMAHASBNEHIRSIF - TMRER 7 tent map
EEIRENERNEIUEERS  BEERREHR Y LB AEBRRE - B8
TFRBEFSARTFESEE : "Their resolution of this question is
particularly striking ... Their proof is completely original, and may well

stimulate further work in this area ..." - A 2010 EFIE AR Proc. Amer.
Math. Soc. °
KEREE

1. \Variational constructions for some satellite orbits in periodic
gravitational force fields, American Journal of Mathematics, 132 (2010)
681-709.

2. On action-minimizing retrograde and prograde orbits of the
three-body problem (with Y.-C. Lin), Communications in
Mathematical Physics, 291 (2009) 403-441.

3. Existence and minimizing properties of retrograde orbits to the
three-body problem with various choices of masses, Annals of
Mathematics, 167 (2008) 325-348.
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MRIIENLE

My research interest is around the transcendence theory over
function fields in positive characteristic. The main goal of transcendence
theory is to determine all the algebraic relations among the special values
in question. Here the special values of interest are occurring in the
following two ways. One is from algebro-geometric objects that are
defined over algebraic function fields, eg., periods and quasi-periods of
Drinfeld modules. The other is the special values of certain important
transcendental functions, eg., arithmetic Drinfeld modular forms at CM
points, Carlitz-Goss zeta function at positive integers etc.

The current methods of proving algebraic independence are rooted
in the criterion of Anderson-Brownawell-Papanikolas [Ann. Math. 2004],
which is a t-motivic reformulation of Yu's sub-t-module theorem [Ann.
Math. 1997], and the t-motivic Galois theory of Papanikolas [Invent. Math.
2008]. The overall strategy is to relate the special values in question to the
periods of a suitable t-motive (if possible) and then to compute the
relevant t-motivic Galois group. However, the two steps mentioned above
could be complicated and difficult in general.

In the paper [1], we completely solve two major conjectures in the
transcendence theory for Drinfeld modules: period conjecture for Drinfeld
modules and Brownawell-Yu conjecture on the algebraic independence of
Drinfeld logarithms at algebraic points. The former conjecture asserts that
all the algebraic relations among the periods and quasi-periods are those
linear relations coming from the endomorphism ring of the given Drinfeld
module defined over an algebraic function field. The latter conjecture
asserts that all the algebraic relations among the Drinfeld logarithms at
algebraic points are the linear relations over the endomorphism of the
given Drinfeld module. The previous progress of the two conjectures was
obtained in [2], where we showed for the special class of rank 2 Drinfeld
modules without complex multiplication of odd characteristic. The
approaches of computing t-motivic Galois groups in the two papers are
completely different. The results mentioned above are complete
generalizations of the linear independence results established by




Professor Jing Yu [Ann. Math. 1997].

In [3], we formulate a conjecture on the algebraic independence of
classical arithmetic modular forms (of positive weight) at non-isogenous
CM points and show a precise function field analog of this conjecture. We
first establish an analog of Shimura's formula on the special values of
arithmetic modular forms at CM points. To establish such formulae, we
adapt the theory of Drinfeld modular curves developed by Gekeler. Then
we use the theory of algebraic tori to explicitly compute the t-motivic

Galois group, whence showing the desired result

REREE=R

1. C.-Y.Chang and M. A. Papanikolas, Algebraic independence of periods
and logarithms of Drinfeld modules, with an appendix by Brian Conrad,
Journal of the American Mathematical Society, 25 (2012) 123-150.

2. C.-Y. Chang and M. A. Papanikolas, Algebraic relations among periods

and logartihms of rank 2 Drinfeld modules, American Journal of

Mathematics, 133 (2011) 359-391.

C.-Y. Chang, Special values of Drinfeld modular forms and algebraic

independence, Mathematische Annalen, 352 (2012) 189-204.

w

DT 2R
PEREHEIZELRIE (2007) -
EXRERNEM R P OFEERBER (2011) -
ERIESABMEELTE (2012) -

ShE IR B iR

F Professor Chang is a superb young number theorist. He is an
expert in transcendence over function fields. His recent joint work with
Papanikolas establishing algebraic independence of periods and
logarithms of Drinfeld modules is a landmark result in the field. His solo
paper in Mathematische Annalen shows that the values of a Drinfeld

modular form at CM points, if all non-zero, are algebraically independent.




This is a beautiful piece of work.

In the 5 years since obtaining his Ph.D. in 2007, Professor Chang has
published 10 papers in top math journals, including Journal of AMS,
American J. Math, Math. Annalen, Advances in Math.,, etc. It is extremely
rare to see a young mathematician with such high quality publications at
this early stage of his career. ... On the international stage he is also very
active, having visited many institutions and given so many invited talks
worldwide. Mathematically he is very mature. He is a bright star in

Taiwanese math community. ... s

T Chieh-Yu Chang entered the research scene on the arithmetic of
global function field when the newly refined methods on transcendence
just became available. He participated in this international joint enterprise,
first as an apprentice under Jing Yu and Papanikolas, then as an equal
partner with established mathematicians. ... he proved a nice theorem
that the values of any non-zero Drinfeld modular form of non-zero weight
for GL, at m points of degree 2 corresponding to mutually distinct
quadratic fields are algebraically independent; it will be astonishing if one
can prove such a statement for a single elliptic modular form. Clearly
Chang has mastered the many highly technical tools in transcendence
theory for global function fields, which he used to tackle a variety of
problems. His ability and achievement is recognized by international
experts. This is an uplifting success story for Taiwan-trained Ph.D. s that

we all like to hear more often. ...s
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HEIER

HHEMBENMRETEE R - TBRE=FE - tERKBER T EEE
i@ (Iwasawa Theory ) WERBE - M7 IFEFRZWMAR - tMI—FITIE - 2
REEERBERA LR SR LFREHEEPIRRE LT EBKR LA
B EERNEEERMEAMES BN —EFERBEMARERSERM T
fF - B —FR - MBIEZHIEEHE American Journal of Mathematics EZ
Journal fur die reine und angewandte Mathematik & —REi T 8§ R K

Z RN T FNERY - ALKERE L-REREZER - BT ?U
BEA L-EKE - Bl - EASH L-R B (W72 Dedekind zeta BKE]) ~ {CEIERAR
A L-KE -~ BFRIBA L-RE; @RS HNERRS zeta REEBNZEAIREEEH L-
LR - BLE L- BB MM RBYRZNWEME - 1950 F£1 - E%@iﬁﬁn
ZIERSRIE R EERAREER - SEXFBS RMIE p-#EaI L- I_l%l — @R
BEIEREAIEREBM N Galois 1 - F_ELHIRERES - EE%,%%EE
L-EREEEHBENRGRME ;| S ERREmE p-#EI L—M%UI‘EIE °

Mazur #1 Wiles #8087 AIREIREREEIEE - Wiles BB Y = EEREHIE
oo HHEENEZ TFEEERIENERNMEEXRER - BEWLEW - R
L-EH p-EUME  SREAAN p-EUBTEIVER - FEHEAR L-REW
FERE  WRIELEFHERNEMNAZE - BN I1IF  FE2HZIERA LA
M7 - ESAN O EETRMAERENETE  BLAFEREHS  BEERT+
nEE,; MHNEREEFTEAAKEHRRNENERS  ETHIEZHNEE -
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MELENA

My research interest is the p-adic method in classical algebraic
number theory. In my recent work, I investigated the Eisenstein
congruence on unitary groups, with which I am able to establish the
one-sided divisibility result in Iwasawa main conjecture for CM fields. This
result has application to p-adic Birch and Swinnerton-Dyer conjecture for
CM elliptic curves.

RREE=F

1. Ordinary p-adic Eisenstein series and p-adic L-functions for unitary
groups, Annales de I'Institut Fourier, 61 (2011) 987-1059.

2. On the non-vanishing of Hecke L-values modulo p, to appear in
American Journal of Mathematics.

3. On the p-invariant of anticyclotomic p-adic L-functions for CM fields,
to appear in Journal fur die reine und angewandte Mathematik, DOL
10.1515/crelle-2012-0056.

ShE RS R iR

Flwasawa conjecture is a deep, long standing, open problem in
number theory. Professor Hsieh is an expert on the Iwasawa conjecture
over CM fields. In order to attack this conjecture, he mastered
representation theory of unitary groups, values of Eisenstein series
modulo p and values of p-adic L-functions. Using sophisticated tools he
proved a conjecture of Gillard on the vanishing of the mu-invariant, to
appear in Crelles Journal. In his paper to appear in American J. Math., he
proved the non-vanishing of mod p Hecke L-values for CM fields,
following Hida' s approach.

Since his graduation in 2008, Professor Hsieh has written 8 papers,
including very long ones. He works in an area which requires lots of
background materials before once can start doing research. To have
written such volume of high quality work in 4 years is a high achievement
in itself although it will take a while before the papers appear. His work

12



has already attracted international attention and interests, as witnessed
by the flurry of invited talks. Professor Hsieh is a rising star. I strongly

support him for this award. s

THsieh' s Career began with a highly appraised Ph.D. thesis on
p-adic Eisenstein series for a unitary group of signature (3,1) over an
imaginary quadratic field. He followed up with results on the
non-vanishing of the Iwasawa u-invariants for p-adic L-functions attached
to CM fields and non-vanishing modulo p of Hecke L-function at CM
points, using Eisenstein series. More recently he has obtained results on
Eisenstein congruence for unitary groups. So far Hsieh has followed the
general strategies laid out by Hida, but the quality of results and the
range of problems he attacks since his graduation four years ago sets him
apart from most young researchers in Iwasawa theory. His adviser Eric
Urban, best known for his work with Chris Skinner on the main conjecture
for GL, modular forms, told me three years ago and also in June this year,
that Hsieh is his best student (so far). ...
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MY RERELENEEBEE (Some Splitting and Vanishing
Type Theorems on Complete Manifolds)

w IR BT | RIBIREUE -

BE: BEARBHEZRFEL (2008/9-2012/6) ;
Department of Math., Hanoi National University
fE+ (2002/9-2004/6) - B+ (1998/9-2002/6) -

#F . Post doctor, National Taiwan University
(2012/9-now).

Lecturer, Hanoi University of Civil Engineering
(2004/10-2012/09, on leave from 2008/9) -

W 9% B # : Geometric analysis, pluripotential
theory -

am X LIENT 48

In the thesis, we investigate harmonic functions and harmonic
p-form on Riemannian manifolds with positive spectrum. We show
several splitting and vanishing type theorems on such these manifolds.
The thesis has five chapters. The first two chapters are used to give the
Introduction and Preliminaries. In the chapter 3, we studied spectrum
theorems on Riemannian manifolds. In particular, we shown that if a
complete Riemannian manifold satisfying a weighted p-Poincare
inequality then either the space of L2 harmonic p-forms is trivial or; a
certain harmonic p-form should has a special property provided a lower
bound of curvature operator. When p=1, we obtained a splitting property.

We put all results proved in this chapter in a paper which will be
appeared in Proceeding of AMS. The smooth metric measure spaces are
studied in the chapter 4. We generalized Li-Wang' s splitting and
vanishing theorems in this setting. If smooth metric measure space has
positive spectrum and the m-dimensional Bakry-Emery curvature is
bounded from below in terms of the first eigenvalue, then either the

14



space has only one end or the space is a warped product manifold. We
also considered the smooth metric measure space with (infinite)
Bakry-Emery curvature. We obtained general splitting and vanishing
results on such a space provided a weighted Poincare inequality for the
lower bound of the Ricci curvature . In particular, we did not require the
linearily or boundedness of the weighted function. Many theorems which
are proved earlier can be recovered from our theorems. The chapter 5 is
very short, but it contains an application of previous chapter. A vanishing
property of the steady gradient Ricci soliton is given by a result on
smooth metric measure space with m-dimensional Bakry-Emery. A part of
chapter 4 and chapter 5 are put in two papers which are accepted for
publication in Mathematische Zeistchrift and Archiv der Mathematik.
Recently, we improve some results in chapter 4 and chapter 5 and get
some interesting theorems.

ShE RS ER iR

FThis is an excellent thesis on the structure of infinity for spaces with
lower bound for the Ricci curvature, or more generally for metric measure
spaces with lower bound of the Bakry-Emry ricci tensor, in terms of the
bottom of the spectrum. The author is able to extend the previous sharp
result of Peter Li-Jiaping Wang to this more general setting. Among the
noteworthy application is a vanishing theorem for harmonic 1-forms for
gradient Ricci-Kahler solitions. It stands comparision with the much more
senior writers on this subject.

This work shows a level of maturity and certain amount of creativity. 4

TR B MR X e mREMA LRI FEER A O 2 ARRVRA (2 -

EREESMENEZSM - KHEALERE Peter Li A Yau B9 E 45 - Obata

BEE  FHRENEEEES - I+F38 - AEEF - Peter Li SRR
Ricci BB RENVBEHZR T ARER- Li-Wang B2 7T 4B REEEMNERTE
MOHEE - HERIAERSGERERIBREIFTH Kahler 1572 - RXWARZ UL
FENE—DREHAR -

FRAITM M EEEERMNER - & Li-Wang i 1?2 o[iEFZ R EREIE S
MBI —ELERE  AEEERELFRTENSE - BESHEZBA
Bakry-Emery Efﬁ’ﬂﬁ’*ﬁﬂiﬁ% °

IEHRAE R E E T UL FA R ISRV 2 R ANR I 2T U0
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W EASFEERESPREEFZNE T EIERFRARERERR
t %4 (CPU-GPU Hybrid Approaches in Multifrontal
Methods for Large and Sparse Linear System)

WX IEEHRE ¢ TEMEE -

BE: ESASHBREL (2010-2012) - B+
(2005-2010) -

#E# : Internship in Access Analytics International,
2008. Honors in NVIDIA CUDA programming

contest in Taiwan, 2009.

R . RBEE - SMEEEEFE - &RE(CEE -

am X TIENT 4R

DB RRNERBERATE IO FR SRR TEIE, BREER
IKFIFEBENAMLLEAIN KRB  EERBEEMMENERMENS K - B
BRBRIR T oRE A B UIMNREE -

2007 F# GPU (BERER) FRtERNISRKIEL - &£ Access
Analytics B Z A - AR ULERIAVIRE - 3O DIKIRIE AR BB EN 2
R - ZFYRETT Multifrontal AR FERIES -

Multifrontal 75A15#TEHEER pivots ZEIMBERBERASBREER -
TAGARE (Amalgamation) # - Sl UG ERFBRER 7 MR8 (E R S EE 2 5B &
MG EER Shur Form #EFTEHT - IbiERM ol IR IR GPU %%
b FROES:  BHEBTISTEL TESHRRE -

HHTIEBRT Multifrontal MBIERIEZ9 - BE—LHWHERNAERS
CPU M GPU EEBNEBREPESREFN IS - WOEIFFEER (M
CPU+GPU) MW THERIE N ERESN ENEER KRS MEFERREN
B2 RN PHEARBREIRGEESBNERE  WRHE TIED RN RBNREN
FR (ERRERNEEZE) - E8FERZERET symbolic factorization #EARE
JHND MR - UAIEREIFE-—THNSE -
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BRI E P REEEE (CPU) MBEFEEEE(GPU) - #15
%?%E@/z (multifrontal method) o] DUREKGAREGRE M R ANEE
7o STEMER . WEITHXESILUNZIEXHESRH -

(—) FEHEBEREZFEN GPU NE . (FENEEZHEFNAES
T MEUTHZEUMNERES - .. WBHABSSLKLEERE Parallel
Computing °

() BB EEHREREZRFEN CPU-GPU MR : ... (FERE=1EKE
AR ERNE  WRIBRAI T BERR - ﬁﬁTEtHE’JE/HEEH—;F'EﬁAZ EFVRRZE
st - HEERAEREE R - tMWEFH—LAIEBETERIZ 15 Fa90E
EEESHIEBMRIRENER - LEDASEREE SIAM Journal on
Scientific Computing - IETEERT -

(=) BWWIEEEREEZ /R GPU IR : ... fFEREMEEMESENHE
Al (permutation) 757% - DIRBRIE GPU MBEEK - #EMIRAZHR GPU &
B scability - fFEMEERIEAARSEEL - &I ARA - WHTATER
FAERERNREMGS EETETENEARMLER®E ARENVKES
R—RRINE - 4

=

TMr. Yu' s Master thesis regards using CPU-GPU hybrid methods to
solve the large and sparse linear system. In particular, a multifrontal
method is developed to transform a large sparse linear system into many
smaller dense frontal operations so that CPU-GPU calculations can work
collaboratively. A hybrid algorithm based on the statistical methods to
predict the execution time and using this information to coordinate the
execution of CPU and GPU concurrently is developed with novelty. In
particular, using the algorithm, the computing performance can be
improved doubly or even triply.

... It appears to me that a lot of attention has been made in recent
years and Mr. Yu' s work has made a significant progress. Although his
work is not traditionally mathematically-oriented, I can appreciate his

effort and the impact of the paper on other scientific disciplines. ... s
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X —EARBFNARERGEEMHARBRBE (Product of
Conjugacy Classes in Some finite Groups and Related

Problems.)

MXIEEHIR SHEEUR -

BE MW AXEERBREEREL
(2010/9-2012/6) ; EEMMB REBHE R E +
(2006/9-2010/6) -

MIE  SEABRHERBES B2 RRHE
RSN E— Ao NS EEREE - B

A& -

P gE el - AR R B A - DINES
x - FIINRHBRBERERTERZRE - MBERS
PN B RZL - AR 4 S BUR RR R - 3T 8
WIEREAE "SEAMEEMZIELN , Bk -

am 3 TET 48

KEmXWEZTIEB NIIEIRS -
1. BB Adan-Bante, Harris & Verrill £ A/ GAP 5 - IRHERN
GL(n,q) B2 SL(3,q) HEREFEBENFELE -
2. AT 2010 F#FEHEW Ore B A —EE Thompson BREEENIM

3. Ei8% [Adan-Bante, 2006] EZEERVELERHE - WA A RRVFERRS

NAAHE—MRMUNER -
BE - RIBFES (c-commutator set [¢,G]) S HE  HERATEH

RZEIRGE -

5. fi C-REBFFENGEMBEMEERT %2 (decomposition) [

& - WIRLAHEEZBE -

6. AR AIREF CHEE D BARTEA/ N — LEEEN = ARERBAE -
Hop RN R FERRER - HMRERE -
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T... In particular, he discussed several famous conjectures such as
the Thompson conjecture and Ore conjecture. The information about a
conjugacy class and the product usually gives a lot of restriction on the
group. Therefore, the study of the product of conjugacy classes was an
important part for the classification of finite simple groups. In fact, many
sporadic simple groups were discovered by assumptions on the product
of conjugacy classes. The famous examples are Fischer's 3-transposition
groups and the Monster simple group.
In this thesis, the author studied the behavior of some small groups
using computer and then made many interesting observations and
formulated several conjectures. He was also able to prove several new

results and equivalent statements about some famous conjectures. ...s

... The problems are well-specified and well-justified, related to
proposals of established group theorists such as Thompson. It shows a
decent understanding of the fundamentals objects of algebra (normal
subgroup, centralizer, etc). While these are taken for granted by research
mathematicians, he is to be credited for this as a master degree student ...

While finite groups without additional structure (such as algebras or
representations) may occasionally become too dry or mature for research,
he suitably adds computational flavor into this thesis, by working out the
characters of groups. Consequently the thesis demonstrates a good
blending of group theory and computations.

... it is fair to say that it is very well-organized, it works on problems
in the main trend of group theory, and demonstrates a natural
combination of theory and computation. Having computational skill to
write computer program is an added bonus to a master degree student,
who may seek job in the industry, and this is to be praised especially if the

student also learns solid pure mathematics. ...
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