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Preface

‘This is the collection of the reports of talks given in the sympo-
sium “Recent Trends in Exponential Asymptotics”, which was held
at RIMS (Research Institute for Mathematical Sciences), Kyoto Uni-
versity from June 28 (Monday) through July 2 (Friday) in 2004. The
volume consists of two parts: the first part is the report of exbos—
itory lectures on exponential asymptotics, the main subject of the
symposium, delivered by Dr. C. J. Howls, and the second part is the
collection of research papers, announcements, surveys, etc. related to
the other talks given there. I sincerely thank all the speakers for their
interesting talks and contributions to this volume.

The symposium is organized as one of the activities of the RIMS
project research in 2004 " Method of Algebraic Analysis in Integrable
orted also by the 21st Century COE Program ”For-
mation of an International Center of Excellence in the Frontiers of
Mathematics and Fostering of Researchers in Future Generations”.
Taking this opportunity, I would like to express my gratitude to RIMS

and the organizers of these programs, especially to Prof. T. Miwa, the

chief organizer of the RIMS project research.

Kyoto in March, 2005

Yoshitsugu TAKEI
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Part I : Expository lectures on exponential asympiotics
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I . The Higher Order Stokes Phenomenon
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2. When is a Stokes Linc not a Stokes Line ?

II. Examples involving differential equations
Univ. of Southampton C. J. Howls

3. When is a Stokes Line not a Stokes Line ?
M. Real Consequences of the Higher Order Stokes Phenomenon

Univ. of Southampton C. ]. Howls

Part II: Research papers, announcements, surveys, etc.

1. A background story and some know-how of virtual turning points
MR- BT #HA HE(Takashi Aoki)
WK - HEet A& [ (Takahiro Kawai)
AR -EF A EHL(Tatsuya Koike)
K - et feaA  H#4r(Shunsuke Sasaki)
ik - HE HEE E(Akira Shudo)
K - EET i FIK(Yoshitsugu Takei)
2. Quantum Mechanics Based on Non-Hermitian Hamiltonians
Washington Univ., St. Louis Carl M. Bender

3. SINGULARITY BARRIERS AND BOREL PLANE ANALYTIC PROPERTIES
OF 1* DIFFERENCE EQUATIONS

Rutgers Univ. - 0. Costin
4 . Deformation of the Schrodinger equation and exact asymptotic analysis =----sssemmmmmem=s
Univ. d’Angers Eric Delabaere

i Jean-Marc Rasoamanana

17

35

53

64

78



. Aspects of the ODE / IM correspondence 103

Univ. of Durham Patrick Dorey
Univ. of Queensland Clare Dunning
"Univ. di Torino Roberto Tateo
Exact WKB solutions at a regular singular point for 2 X 2 systems =—==-=m---mem-m---mx 118
Ak - B2 BE  ZHi(Setsuro Fujiié)
. Borel Summability of Divergent Solutions for Singular 1st Order Linear PDEs of
Nilpotent Type 128
ZEA - BT B ¥ EA(Masaki Hibino)
On the Structure of mtegral kernel for the Borel sum 142
AR« BEERE M FFR(Kunio Ichinobe)
ASYMPTOTICS FOR EXTENDED CELLULAR AUTOMATA 156
Univ. of Sydney N. Joshi
. On the exact WKB analysis for the fourth Painlevé hierarchy 160
K- EBE AL Eh(Tatsuya Koike)
B L 8LERT Bl  EZE(Yukihiro Nishikawa)
. LEVEL ONE HYPERASYMPTOQTICS FOR THE FIRST
PAINLEVE EQUATION 170
Univ. of Edinburgh A.B. Olde Daalhuis
. ON SECOND ORDER NONLINEAR DIFFERENTIAL EQUATIONS
WITH THE QUASI-PAINLEVE PROPERTY II 177
BEX - E2T A #8(Shun Shimomura)
. Stokes geometry for the quantized Hénon map 184
ALK - B ERE (Akira Shudo)
. An applicétion of the Bethe ansatz method to certain classes of ODE ----—-e—m—emeemeeo—= 200
K - & Ak R Junji Suzuki)
The general 1D Schrédinger equation as an exactly solvable problem =----meeeeeeeeeeeeez 214
CEA Saclay André Voros
. WKB ANALYSIS AND POINCARE’S THEOREM 232
RER - B EH IES(Masafumi Yoshino)
. The method of Hill determinants in PT-symmetric quantum mechanics =—--m-eemeeemn=eex 240
Nuclear Physics Inst., CR Miloslav Znojil



