S ER S

Special Contribution Award
Professor Neil Trudinger

- BBl

SRR

 BEHBRE

PiEsa BUR

» B8 SR

ER ¥ 2%
BAUMIE L

s A AR ICER
B ¥ 2=
S=EELT



0

2013 HEREHEESEAEE

— - R ERE
Special Contribution Award

Professor Neil Trudinger

E[E Education : Ph.D,, Stanford
University, the United States (1966) ;
B.Sc., University of New England in
Armidale, Australia (1962) -

#&8FE Experience : Courant Institute,
Macquarie University, University of
Queensland, Australian National

University.

iR E<Ei® Research interests :
Nonlinear elliptic partial differential

equations and applications -

I

B 1980 £ - Trudinger ZUIEFIFRIa B 822X BRMNBEIII K
BREF2MAPLO - 48 7 PIRFRISEEES - 7 1993 FRIFE—RaE PR
MERBBNEF - HEHENRSAMBERE T E—THNEBE  RBAE
HERZBEBTNRZIRBELEMR EEBEENMR - EIbthiabEs €5 T
HE AR - 1R 1993 F4£ Brisbane 2TWEIZ D TRIIAETE - IR ¥ EARNBE
BRZIMIBGE FENEIRERZN - AUEECSETRE—RNSRHB DT
ZRAEEAETUNINE SREENHEN T AERANMEEE 1997 F£5—
RIE Brisbane f#t - BRESFHTEMIMNETT - 2000 F 4 BESEEMNVEIZTN
NE UEE FBEANNEESN,; B 2003 FRG ZRERASRR_EMNE -
H=HEBERNRXREEBEENHES - FRESREENQRE—ENHEMR
RZf £ Trudinger HIRHAROEN B IFFLEANFEHA MERENEEMS -
Trudinger ZUHREBREBNHE X ERRFZBEEERD -




0

2013 PERHEHEZBREAEE

&4 MacTutor biography
(Article by: J J O'Connor and E F Robertson, November 2006,
http://www-history.mcs.st-and.ac.uk/Biographies/Trudinger.html,

School of Mathematics and Statistics, University of St Andrews, Scotland.)

Born: 20 June 1942 in Ballarat, Victoria, Austalia

Neil Trudinger was the son of Air Vice-Marshal L Trudinger. He was educated
at Richmond High School, New South Wales, then was an undergraduate at
the University of New England in Armidale, New South Wales, Australia. He
was awarded a B.Sc. in 1962 and then went to the United States to undertake

graduate work at Stanford University.

First he proceeded to a Master's degree and the a doctorate under the
supervision of David Gilbarg. He was awarded a Ph.D. in 1966 for his thesis
Quasilinear Elliptical Partial Differential Equations in n Variables. Several
papers, based on the work of his dissertation, appeared in 1967. First there is
the paper On the Dirichlet problem for quasilinear uniformly elliptic
equations in n variables in which he extended previous work by his supervisor
David Gilbarg, Olga Ladyzhenskaya and others on the solvability of the
classical Dirichlet problem in bounded domains for certain second order
quasilinear uniformly elliptic equations. Secondly, in the paper 7he Dirichlet
problem for nonuniformly elljptic equation he exploited the maximum
principle to formulate general conditions for solvability of the Dirichlet
problem for certain nonlinear elliptic equations. In another 1967 paper On
Harnack type inequalities and their application to quasilinear elljptic
equations Trudinger examines weak solutions, subsolutions and
supersolutions of certain quasilinear second order differential equations. In
our list of his 1967 papers we mention finally On imbeddings into Orlicz
spaces and some applications.

After the award of his doctorate from Stanford University, Trudinger became a
Courant Instructor at the Courant Institute of Mathematical Sciences of New
York University during the academic year 1966-67. He then returned to
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Australia where he was appointed as a lecturer at Macquarie University in
1967. He was promoted to Senior Lecturer before moving, in 1970, to the
University of Queensland where he was first appointed as a Reader, then
promoted to Professor. In 1973 he moved to the Australian National
University where he was Head of the Department of Pure Mathematics until
1979. In 1977 Trudinger published an important book in collaboration with
David Gilbarg. The book Ellijptic Partial Differential Equations of Second Order

aimed to present (in the words of the authors):-

. the systematic development of the general theory of second order
quasilinear elljptic equations and of the linear theory required in the

process.
O John gives an overview of the book as part of his review:-

The book is divided into two parts. The first ... is devoted to the linear
theory, the second .. to the theory of quasilinear partial differential
equations. These 14 chapters are preceded by an Introduction ... which
expounds the main ideas and can serve as a guide to the book. The
authors restrict themselves mainly to the theory of the Dirichlet problem.
With the exception of the prerequisites of basic real analysis and linear
algebra the material of this book is almost entirely self-contained. Almost
every chapter is concluded by "Notes" (historical and bibliographical
remarks, further results) and "Problems" The authors have succeeded

admirably in their aims,; the book is a real pleasure to read.

A second edition of this wonderful book appeared in 1983. It had two new
chapters one of which examined strong solutions of linear elliptic equations,
and the other was on fully nonlinear elliptic equations. A further edition
appeared in 1998. In this the authors write:-

The theory of nonlinear elliptic second order equations has continued to
flourish during the last fifteen years and, in a brief epilogue to this volume,
we signal some of the major advances. Although a proper treatment would
necessitate at least another monograph, it is our hope that this book, most

of whose text is now more than twenty years old, can continue to serve as
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background for these and future developments.

Since our first edition we have become indebted to numerous colleagues,
all over the globe. It was particularly pleasant in recent years to make and
renew friendships with our Russian colleagues, Olga Ladyzhenskaya, ... who
have contributed so much to this area. Sadly, we mourn the passing away
in 1996 of Ennio De Giorgi, whose brilliant discovery forty years ago

opened the door to higher-dimensional nonlinear theory.

This 1998 edition was reprinted in the "Classics in Mathematics" series by
Springer-Verlag in 2001.

In following the editions of the famous text by Gilbarg and Trudinger we have
become side-tracked from presenting details of Trudinger's career. In 1981 he
was honoured by the Australian Mathematical Society when he became the
first recipient of their Australian Mathematical Society Medal:-

.. awarded to a member of the Society under the age of 40 years for
distinguished research in the mathematical sciences. A significant portion
of the research work should have been carried out in Australia.

In 1982 he became Director of the Centre for Mathematical Analysis at ANU,
holding this position until 1990. After a short time away from ANU, he
returned as Director of the Centre for Mathematics and its Applications in
1991. In 1992 he became Dean of the School of Mathematical Sciences.
Trudinger was elected a fellow of the Australian Academy of Science in 1978
and was awarded their Hannan Medal in 1996. He was also honoured with
election as a fellow of the Royal Society of London in 1997. On 24 November
1995 three prizes were awarded by the Institut Henri Poincaré and the
publisher Gauthier-Villars, with the support of the Centre National de la

Recherche Scientifique. Each prize:-

.. carries an award of 10 000 FF, [and] recognizes outstanding articles
appearing in each of the three sections of the journal Annales de I'Institut
Henri Poincaré. In the nonlinear analysis section, the prize goes to N S
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Trudinger of the Australian National University for the paper "Isoperimetric

inequalities for guermassintegrals”.

Today Trudinger coordinates the Applied and Nonlinear Analysis programme
at the Australian National University. We end this biography by quoting the
"Highlights" from the web page of the programme:-

In recent years, members of the programme have solved major open
problems in curvature flow, affine geometry and optimal transportation,
using techniques from nonlinear partial differential equations. The first
complete proof for more than two dimensions, of the famous 200 year old
Monge problem of mass transfer was found by programme members in
2001.

KFREZE=E Selected publication

1. Elliptic Partial Differential Equations of Second Order, 1997. (with David
Gilbarg)

2. On imbeddings into Orlicz spaces and some applications, J. Math. Mech.
17 (1967): 473-483.

3. The Monge-Ampere equation and its geometric applications, in Lizhen Ji,
Peter Li, Richard Schoen, Leon Simon (ed.), Handbook of Geometric
Analysis, Volume 1, Higher Education Press, Somerville, USA, 2008 pp.
467-524. (with X-J Wang)

BEFZE2MEERE Honors
1978, elected as a Fellow of the Australian Academy of Science.
1981, first recipient of the Australian Mathematical Society Medal.
1996, awarded the Hannan Medal of the Australian Academy of Science.
1997, elected as a Fellow of the Royal Society of London.
2008, awarded the Leroy P. Steele Prize for Mathematical Exposition by the
American Mathematical Society.

2012, elected as a fellow of the American Mathematical Society.
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 ZEEFEAS
§5Z'E—3*/%Tﬁi(1992) ; B

By s Rs
(1985) °

A REEEARY
B 5 K18 (1999- 55
K % F£ £ (2013/8- %
2)-
SYis $ PN VEEN]
#35(1993-1998); =H
B S0 S HTEIR(1992-1993) ; BEASBBIS % B #(1985-1988) -

FUEE | FAUHARSEMRIREGR - BN\ FRENME - BHRENTEE

W

FERYUBZLUINNER - EXRRISTIF  FIEENHREZESE
TR - MERREBAINMIABSHWFHE - ARELNMRERR  FERHRFB
MRERZELATE - BRI E2aRNFHERR - R FFELNU - FEERERIE
BFEBEENMHENTL - BZER  UEHRSERA - HERBLIE - HREFAX
MRBZNEREEMES

MEIENEE
FERAENTEMRERSHARTEARKEBENBERNETT - GaRE
#18(Riemannian structure) & 34518 (Symplectic structure) - #th#85Y Lagrangian
WNFRE  RERELRENSEFEMRENEE Y —  FTERZVHBHR
Lagranglan W NFRENEH EERREEBLE—RSEREDS/ N FRIZEFINS
CGEIE AR A— LR - RILZEFERFE(homology class)BIB AR
UL - FERBIEEBNE —RMXERE Duke Journal [1] - #EE < BIEREAR
Symplectic maps IEREEZER CO close 8 - EXEREXEER - 815
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Lagrangian submanifolds 5 - SRRIFFAMEABAI - 2% - ZEBIBRET
15 R AR LR & - /N E—E & Lagrangian - #€M#5%) Lagrangian i
NHERFNGFEMER - AIEE#RREZE®ER (homotopy class) Hhif/NEHE
ME—M [2] FEEFIMFAUTEZER  IRE—EEBZFRA Kahler-Einstein
surface (N, g) - %t Lagrangian #/)\ii[E L (o]8EE branch point) « RI{Efo o3&
/B2 83| g BY Kahler-Einstein fE&k h - M EGFENE L 2 E)2KAY Lagrangian 1&/)\HH
H StEEEN/LEE—EEESHMAEINER 3] - TERNEETIFEDA
837 Comm. Anal. Geom. X J. Diff. Geom. - #5575 %! Alfred P. Sloan
Doctoral Dissertation Fellowship & 1998-2000 BB} & £ H IRV EE -

Lagrangian /N FREEERZERBE Calabi-Yau Fi - #E% special
Lagrangian - BsZim BRZETIHIEEE: - Strominger-Yau-Zaslow £ 1997 FE R H
o] LA Calabi-Yau 77t L H special Lagrangian tori f91& ZE B 2R E & H BRI
18 - BEBESIEHBRRAEER - W FASRENNE - AMEBRMSH
P HNEREARTOBER - EEANESHAZEENERRBED TR RAR -
Bl R ESEE R ZEE & special Lagrangian/Lagrangian minimal submanifolds
NEEY  ESERLMTEEFNAFRERE - ZEHIER singular perturbation #J
737515 2I1ERIME special Lagrangian 22 double points WEZ4#R [4] - thEARE
Ma/UB 3 —#% imbedded special Lagrangians Y& BUWH#ZIEB R special
Lagrangian - SRR —HE O RS EBR special Lagrangians NFEMEE -
S—FHHEORBE special Lagrangians = E & EEERIOME - FTHIREHAS
BARAERBRGMAELERBERLEBEE - th—Hn T2 SN ARAMREER -
BRFHERRMD ARNIFRED T REMAUER - FFEREZINR THIHER
& singular perturbation EMEEZEZE 5[

PR RES —EF R eEEOME R OEY - SEEF R EER DR
BUAN  HEUHXRNCEBRRFEEEMBEWH - AIERRBH/)FRA
/variety - E¥I8AF R 2T Kahler-Einstein RS Lagrangian FiirAZES - 1984
EnmyBmEhAmeE Lagrangian B4 - BILE 0] gEE B S Lagrangian 15/
FmZEL special Lagrangian WAXMA T - BBRMD H2ER - HATTLUSEIT
HERERBENFEEECEER)  BRA=  E—REBREERIEEEESE
B FEHREHLEDBEHOMERMW Lagrangia 5582 - SSEREREILEL - RIMRPREESA

ZIRE - IAEZ minimal Lagrangian/special Lagrangian - #1RAZEKimE
Lagrangian %% - WHANSBRELEADNBEL N - £&fES 1 KA
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Evan-Spruck & Chen-Giga-Goto A level set #l:==18% viscosity solution - £
o] ER#E - A7 Brakke FAZRI M8 ERY Brakke Flow « 21 - FEREIREIE
RENMBRIMEY - —MIBERNATIEER Lagrangian 55#% - S 7E1R2 Schoen &
Wolfson BITAE - fth{f9 R 24081 AV 755K =3 minimal Lagrangian/ special
Lagrangian - E EMEEZE R XEFEFH Lagrangian varieties - HHETESR/N -
EfEEias&/ )\ Lagrangian - BE LIS E] - #HBES Lagragian minimizer » 2
MEREEREERAKEG T HERN - RIEARESEHFIBAZ BRI
/variety - Lagrangian minimizer ®J1ERIMEF 2/ - Schoen & Wolfson £ 77
i 10 FEEEEMAE - thH3%3R 2 # Lagrangian minimizer MNHEZE#HR
branch point & cone point - [EfF Einstein BiE F#J Lagrangian minimizer - &
28 cone point - RIT]E S Z21/\HE - o5& BIRZE5 7118 - Wolfson 3238 cone
point I FABERR - 1E B 0l sE 3% 4 - B — 1B H cone point i Lagrangian minimizer
KA gEE R NI ZEAM Lagrangian 5% - A&AR/EEKIRTF Lagrangian
&4 - EmEREEEAERwmE -

BIEHMITAE  FTERE/OIMIERROSTER - BB EZRMM T AL
MK - B LIS RRMEEE PR RWEEERE (self-similar solution) - AL
HEEBHEOMR  UGREEEIHERE I TEMNNERRAE - TERDAIHA
EMBLEEE REMN T RE - 2 KEH Joyce - HEZAREBWE XIS @ DIRMHWEES
B2 =%l EEAESFISRIE2RER WRERZRMXE J. Diff. Geom. &
Trans. Amer. Math. Soc. -

£ 2 # Lagrangian minimizer # cone point M3 AEIRK - EiGREE K ZE
B —E#EE - BMAIFETES SW-cone - 5L cone Z7E Lagrangian & MY
EEIBER - PILUINMZ Hamiltonian stationary Lagrangian - =R K T RIEHE
EHLEL SW-cone BiER - MR ABERZNBERER - B KE T —E
SW-cone - #1325 —{E1EFER SW-cone - IR IFEEMRE - FIEMEROHER
it Lagrangian 558 (Brakke flow sense) - f£E 7 t <0 52 Hamiltonian stationary
Lagrangian B## - & t=0 Zi&EmMfE SW-cone - &£ t>0 FKZ Hamiltonian
stationary Lagrangian #&5&#% - 2R ZEBERE S 0B E RS ERAMIE
SW-cone [5]°SW-cone WU EHMI{E G BRI B RS p>q R - Schoen & Wolfson
ZIRELUFER : 2B (2,1) SW-cone Z Lagrangian volume minimizing - 77El
2A (2,1) SW-cone OJfE% Lagrangian minimizer cone point FE8Y - ZFEE R
F&REEAA Schoen & Wolfson WIEBBEMENIENZHN - EEHERE—REE
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1% (2,1) SW-cone B2E A (p,q) SW-cone &fg - 21 - PN L 2 #ERV4ERIE
BRI E#E (6] - B Castro-Lerma EHRFTA 2 #8Y Hamiltonian stationary
Lagrangian BEE# - BEE WAL NEZEER T REFBENGF -

59 - ZEHH Joyce REXIBESFN LIFIFEEE - TERBEHE - H1TmW
BEHERRERERE — BN ERENME Lagrangian FE - tFES o] DI E H#E
RiEm B ER Lagrangian #&5R# - EohiE €145 Lagrangian BEEE/) - olBUE
BHE0 special Lagrangian (Lagrangian BE%& 0) WAIF[7] - SLolUAE
Lagrangian 3HEE R 2 B BAE surgery FUEEL - Lotay-Neves #ARE—TRIHR
AR ETAM Lagrangian #&5&#% - B E—ENREFE R MtMFIEENHF -
LI ERY Lagrangian #&5R# - 2R R ES{FE RS Lagrangian BAE o LIER
/\BY translating solution - Translating solution 21 %R 5 —EEZ RN 57 -
BEOMERZ FREGZE—EHFEOFER  EIRRAERE - BLAFARLEEHERE
HZ?I\-E?‘E Neves —E E:1 & BTE 2 # Lagrangian BE/)\i¥ translating solution

¥ H - ZERMFEISH translating solution - MIHZT R4 #Y Cigar solution
iﬁﬂl C HBZRSNHREMIMUMAIEHERREHSR T ERME blow-up BITIEE
M BRIRMRREHBNITR/BEMER - RSN - SEJEMZEER] Perelman
&R Poincare conjecture RIRERRIS A W BERR - ERERXES - FEHE - Joyce KE
XIBE BBASHEAFRME  URAERERE TEHEMBCHNGR - 719
HERRAE  TEHRENHSBLZFEIE  HE T ITRERTREMEXIBNLE -
RRIERELEERET  HRANRSEFEEE RIS [8] - B4 - AN A9 5 —AI
B4 =158 - AIHE Colding-Minicozzi fEER4E 1 # B AR E MR EI S ERAE
AR [9] -

ZPRHIE Lagrangian FiifZl - Hamiltonian Z8) T EEEER - BH
Hamiltonian stationary Lagrangian - & 1 @ special Lagrangian/minimal
Lagrangian R E - t1:2 Schoen-Wolfson B&MHIE w77 ARV ERIENE S -
55 9h #E A BR AR 2 B D ERAE BTN EA IEARRE - AT - BR M EBRER ZE B FE L A
3992 E - T —fi Kahler R F 9L A %078 Hamiltonian stationary Lagrangian
R8BIl - BiZt Lagrangian minimizer & Hamiltonian stationary Lagrangian -
BEREMBASIEM - T=% - Joyce K Schoen AREEAIEHA Kahler 7 - 58
585258 Hamiltonian stationary Lagrangian MFEN - EERBEHERT LT
i —{E 815 (compatible) FEREE - thEBSEIMBERAER [10]-thFERRZ singular
perturbation KI5 - I BR BT B iE —E R4 B (L& R A REN B -
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BHARIEZNFEN  HALANEELEA FREEDVR £ —REENNE -
FERBE-—SHI—EE Kahler RZPHERG - (REEZBMOREEER - I
] U3 R — R LA 4E3R 8 imbedded Hamiltonian stationary Lagrangian tori
[11] - BEFNRLRR - BFERBRESEBSHELMIE (2011~2014) - B
FEBSEERBNFEHIE (2012~2015)

BR YA LT AR FERMERBRESIEMER minimal graph BIZE M - E1EER
#E 1 WERARHY  BESHRENBRA - MMESHREREIBERERTEHEN
B MBEREETERERES 1 NER - RERMMAREERTERSFS
FREAR MR KRR ST RIS E -

TERARNEDEF

[1] Y.L Lee, The Limit of Lagrangian Surfaces in R*4 , Duke Math. Journal,
vol.71 (1993), p.629-631.

[2] Y1 Lee, Lagrangian Minimal Surfaces in Kahler-Einstein Surfaces of
Negative Scalar Curvature, Comm. Anal. Geom., vol.2 (1994), p.579-592.

[3] YL Lee, The Deformation of Lagrangian Minimal Surfaces in
Kahler-Einstein Surfaces, J. Diff. Geom., vol.50 (1998), p.299-330.

[4] YL Lee, Embedded Special Lagrangian Submanifolds in Calabi-Yau
Manifolds, Comm. Anal. Geom., vol.11 (2003), p.391-423.

[5] Y.I Lee and M.T. Wang, Hamiltonian Stationary Shrinkers and Expanders
for Lagrangian Mean Curvature Flow, J. Diff. Geom., vol.83 (2009),
p.27-42.

[6] Y.I. Lee and M.T. Wang, Hamiltonian Stationary Cones and Self-similar
Solutions in Higher Dimension, Trans. Amer. Math. Soc., vol.362 (2010),
p. 1491-1503.

[7]1 D. Joyce, Y.I. Lee and M.P. Tsui, Self-similar Solutions and Translating
Solutions for Lagrangian Mean Curvature Flow, J. Diff. Geom., vol.84
(2010), p.127-161.

[8] KW. Lee and YI Lee, Mean Curvature Flow of the Graphs of Maps
Between Compact Manifolds, Trans. Amer. Math. Soc., vol.363 (2011),
p.5745-5759.

[9] Y.I. Lee and Y.K. Lue, The Stability of Self-shrinkers of Mean Curvature
Flow in Higher Co-dimension, to appear in Trans. Amer. Math. Soc.

10
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(2013).

[10] D. Joyce, Y. Lee and R. Schoen, On the Existence of Hamiltonian
Stationary Lagrangian Submanifolds in Symplectic Manifolds, Amer. J.
Math., vol.133 (2011), p.1067-1092.

[11] YI. Lee, The Existence of Hamiltonian Stationary Lagrangian Tori in
Kahler Manifolds of Any Dimension, Calc. Var, vol45 (2012),
p.231-251.

RREME

1. D. Joyce, YI. Lee and M.P. Tsui, Self-similar Solutions and Translating
Solutions for Lagrangian Mean Curvature Flow, J. Diff. Geom., vol.84
(2010), p.127-161.

2. Y1 Lee and M.T. Wang, Hamiltonian Stationary Shrinkers and Expanders
for Lagrangian Mean Curvature flow, J. Diff. Geom. vol.83 (2009),
p.27-42.

3. YL Lee, The Deformation of Lagrangian Minimal Surfaces in
Kahler-Einstein Surfaces, J. Diff. Geom., vol.50 (1998), p.299-330.
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SNBSS ENER

TYng-Ing Lee has been extremely productive in the last five or more
year. The series of work [17], [22], [23] provide rich classes of existences of
Hamiltonian Stationary Lagrangia Submanifolds in Symplectic and Kahler
Manifolds. Her recent series of papers [24], [25], [26], [27] (joint with different
coauthors) made a penetrating study of constant mean curvature
hypersurfaces. Her works are characterized by constructions of concrete
examples which indicates deep understanding of hard core topics which are
at the frontier of research ...

T Professor Lee is a leading expert on Riemannian geometry and
submanifold theory. Her thesis "The deformation of Lagrangian minimal
surfaces in Kahler-Einstein surfaces” proved that a Lagrangian minimal
surface persists under the deformation of Kahler-Einstein metrics. This is one
of the most important results on the existence of minimal Lagrangians. In the
past few years, she has been working on Lagrangian mean curvature flows.
Her joint work with Mu-Tao Wang entitled “Hamiltonian stationary shrinkers
and expanders for Lagrangian mean curvature flows” produced the first
example of eternal weak solutions of Lagrangian mean curvature flows and
gave the strongest evidence why a well-known conjecture of Schoen-Wolfson
on Lagrangian minimizer should hold. Her joint work with Dominic Joyce and
Mao-Pei Tsui generalized the constructions in the previous work and
constructed many higher-dimensional self-similar solutions and translating
soliton of the Lagrangian mean curvature flow. These results play an
indispensible role in the eventual characterizing the singularity profile of the
flow. In conclusion, Professor Lee' s works in special Lagrangian
submanifolds and mean curvature flows are pioneering and well-recognized
by experts in the field. She is certainly one of the very top differential

geometers in Taiwan ...s

12
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= SFHERE
PESkE R

BE . RBRBEAEEZE1L(2001) -
FEE(1999); BEABHERET(1997)-

HE REREABERBEZREIZE
(2010-3) -

EEREABRAHUBZRPEAR
(2005-2010) ; ERBEREDLE1EH
FE2%(2008-2009) ; BEIXRIEHBI 2 F
DLBBAEBLIEMEE (2001-2005)

WrssEE - BEEWR - Mo SR - BRI
DHE - WEEEERFE -

HEIREH

NMARBLETFEERRAF LNARIIFBEL - FZNEDERREBRIEREE
HAH - 8% Memoirs of the American Mathematical Society, Transaction of
American Mathematical Society LK Journal of Differential Equations &&
How o MM LEESERNSERTONBERT T FEIEREBER ) DLERE
RE T FERIBHIE, FHRE  SLEHLERNAHEEEAEREARBIHNIE
RAT - BE—RHZE  BRAESLFNEBRAFEHTET D - HEIREBIEE AL
AREHEE  UBLMEBNEERAAEHEE —ENTENNER -

WMEILENLE

2-dimensional dynamical zeta function ([2]): B EIEAFIHAETEHT &K
EEMEBR dynamical zeta function BIHEAIRET - DIEIBR R FHROREIRER - LR
HEAEULURZAAE LR AT BEBAUN AR  FEENEEEMEBELAAEEE
BEBN—REERERE - LEGHIRIKS - EERMENREFENEZEZD - &K
AL THRIER T 4 zeta function WZ VBB R S BEXRSHE - Blam KAR LR
15 - R%ESEA 7 _# dynamical zeta function WWIEXNEZ - WWHRIA T D. Lind

13
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EEERANE TEER 7 IR E AR REAMESFRG R Y ER28 Lind 578~
E—HNTEMKLELHER _ENESHRARKHE L —BE - frZURIHEA
ERNERE  BEFEEHMR -

Multi-Layers Cellular Neural Networks ([1], [5]): 2006 &R 7 #5 MCNN
MR HPES ABENZES 7 MESACENEE - Mo S ERKGRE DB
FGETULEETR S - AR RERBNBARMR LB ENREE - I8 7
FRAR MCNN S48 - D EEE ARYBEE  BYBEENMIEBREES
ZBLRMAIE MCNN BHETENS R 585 ZHE2EIERI RN AR
mR - WHEBIEMEPAMEINRITES FRIR DI ARMRZERESHIERS
MEIRE - BRI 7 ## - RSB RBNER R RSB ENEE T A DIER D
g .

Hausdorff dimension non-conformal repellers ([3], [4]): &=E Averaged
conformal repeller X & Hausdorff dimension {5t - FIFRE DB B [RIER TS
RAFFRARLE non-repeller WFRBIEE IR EE AN EEREHREDNRTEY - K
IHRY#ERE D. Ruelle 58 1976 F#f conformal repellers B4 E AT ERB LA E
ERBEHIEE - 59N Sofic KA K FIMRERBEBRWREE Y - ol DUSRIE R4
M EERERER—EEREHERE - W HHFE— Sofic 24t - oILIIKE—EF %
# o R FRAPMEENHEERIUEESIERENE-—SHE  WNiEE TR
HR¥IC Markov 2PN EETEIE -

1. J. -C. Ban, C. -H. Chang and S.-S. Lin, On the structure of multi-layer
cellular neural networks, J. Differential Equations (2012) vol.252, no.8,
4563-4597.

2. ). -C. Ban, W. -G. Hu, S. -S. Lin, and Y. -H. Lin, Zeta functions for
two-dimensional shifts of finite type, Memoirs of the American
Mathematical Society (2013) vol.221, no 1037.

3.J. -C. Ban, Y. -L. Cao and H. -Y. Hu, Hausdorff dimension and variational
principle for repellers, Trans. Amer. Math. Soc.(2010) vol.362, no.2,
727-751.

4. ). -C. Ban, Y. -L. Cao and Y. Zhao, The Hausdorff dimension of averaged
conformal repellers under random perturbations, Nonlinearity (2009)
vol.22, 2405-2416.

5. J. -C. Ban, C. -H. Chang, S. -S. Lin and Y. -H. Lin, Spatial complicity in

14
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multi-layer cellular neural networks, J. Differential Equations (2008)
vol.246 No 2, 552-580.

RREE=R

1. J. -C. Ban, Zeta functions for two-dimensional shifts of finite type,
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T ... Subshifts of finite type is one of the most classic and important
examples of symbolic dynamical systems, and has been extensively studied
using dynamical zeta function. However, not much has been done for
multi-dimensional subshifts of finite type. Dr. Jung-Chao Ban and his
collaborators provided an in-depth analysis for such systems. It is a very solid
work on a very meaningful model, and has been published on a top journal
Memoirs of Amer. Math. Soc.

... In one of his representative works, published on J. Diff. Equations, he
and his collaborators study the solution space for multi-layer cellular neural
networks and projected subspaces corresponding to different patterns. They
discovered that relations between these subspaces can be formulated in
terms of a mechanism in symbolic dynamics called sofic shift. This is an
original and insightful discovery that is quite useful in the study of

multi-dimensional cellular neural networks.

Dr. Jung-Chao Ban and his collaborators studied Hausdorff
dimensions of repellers for a quite general class of maps. They obtained
pretty good estimates that generalize or coincide prior works, some of which
are considerably well-known. Their results were published on Trans. Amer.
Math. Soc. and Nonlinearity, and have received recognition from leading

experts in the field.

In sum, Dr. Jung-Chao Ban has published several quality papers on
prestigious journals in the field of dynamical systems. He has a broad range of
interests, and has provided insightful contributions to several problems
related to pattern generations, multi-fractals, neural networks, cellular
automata, among others. He not only collaborates with many
well-established scholars in the world, but also with younger generations in
Taiwan. He actively engages in local and international research activities,
organizes several dynamical systems workshops and young dynamics days at
NCTS in recent years ...s

16



2013 PERHEHEZBREAEE

0

- BEE B R ER
ER ¥ 2%

BAOH 8L
M FIRE RN EER B YT RR A

Reconstruction of Unknown Inclusions in an Elastic

r-lIHl K?E

Medium by Boundary Measurements.

CESER

TIRSEUR -

i o5 L

Program supported by National Science Council) -

Visits : Winter school of Institute for Mathematical Sciences' program at
National University of Singapore, Singapore (2011/12/14-2012/1/13) ;

Summer school of Fields Institute for Research in Mathematical Sciences,
Toronto, Canada (2012/7/16-25) ; Visitor, University of Washington, USA
(2012/12/2-8)

Inverse problems for partial differential equations.

BE . SEABHEEL(2008/9-2013/6)
fE1(2005/9-2008/6) ; BlINI 5t B AEBHE2
BEMHBEEZRE1(2001/9-2005/6) -

#8J7% . Post doctor, National Taiwan
University (2013-now) ; Junior Specialist,
Department of Mathematics, University of
California, Irvine, USA.(2012/6-2013/3)
(under the Graduate Student Study Aboard

X TIET 48

My research interest is on inverse problems for partial differential

equations, especially non-invasive methods of gaining information within

subjects. In my paper, the inverse problem of determining the shapes of

inclusions in an elastic body is considered. We use lkehata’s enclosure
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method to reconstruct penetrable unknown inclusions in a plane elastic body
in time-harmonic waves. Complex geometrical optics solutions with complex
polynomial phases are adopted as the probing utility. In a situation similar to
ours, due to the presence of a zeroth order term in the equation, some
technical assumptions need to be assumed in early researches. In a recent
work of Sini and Yoshida, they succeeded in abandoning these assumptions
by using a different idea to obtain a crucial estimate. In particular the
boundaries of the inclusions need only to be Lipschitz. In this work we apply
the same idea to our model. It’s interesting that, with more careful treatment,
we find the boundaries of the inclusions can in fact be assumed to be only

continuous.

ShEH S EER

rEAYMZELITRNENMEHERIEESEESLYEREPIHNRANY
(Reconstruction of Unknown Inclusions in an Elastic Medium by Boundary
Measurements) 2BRREM D HZNERE - wm XN EEZREZZE T lkehata iR
1998 Fr#EI enclosure-type method - #E i Fr Z2 3R AVGR S P o] B it E IR E 77 /A B4
ZENIFEAM - TR R EBIRZIERE A% anisotropic #EM Maxwell 572 -
Ee—EEBREERNMEE  EARERENRI - BOK 2B mN B —1F
£ 8 3R7E Journal of Differential Equations 28T E - 4

T The main point of this dissertation is to apply the method in the recent
paper by Yoshida-Sini to yield a simple proof. It requires some efforts to make
this work and it is a good dissertation. It also has been emphasized that this is

a single-authored paper and published in a reputable journal. ...
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TIn the first part of his thesis (Sections 1-4), Mr. Wu gave a survey of the
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equations and existing methods. In particular, he briefly derived the Transport
Equations (TE) and Shallow Water Equations (SWE), which were followed by a
brief introduction to finite element methods and space-time finite element
methods for TE and SWE. In geometric computation, he outlined some basic
ideas about conformal parameterization.

In the second part of his thesis (Sections 5 and 6), Mr. Wu proposed a
Non-Reflective Bound Condition (NRBC) treatment for one- and
two-dimensional TE by introducing artificial ghost points on the extended
virtual domain with extrapolations. He then conducted numerical
experiments to test the NRBC on three TE problems with one-dimensional
and two-dimensional square and disk domain for convergence rates. Mr. Wu
then tested the NRBC on two-dimensional SWE over a disk domain and found
that no artificial scatters and wiggles in the computations. Finally, by
parameterizing a surface (e.g. blood cell and human face) by conformal
mapping, he solved the SWE over these surfaces on the parameterized
domains to simulate a droplet on a blood cell and tear shedding.

This is an interesting work completed by applying various numerical
techniques. Mr. Wu has done a good job. ...

... (1) The topic itself, by using differential geometric ideas of nonlinear
diffusion for conformal mapping and then compute the PDEs on a plane or
sphere, is interesting.

(2) The student, Mr. Wu, has done a substantial amount of work in
developing a spatio-temporal finite-element package to compute some
sample PDEs such as the transport equation and a shallow water equation.
The amount, quality and caliber of the work has substantially exceeded the

norm of an ordinary master's thesis. ...
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