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We study Stokes pheonmenon for a higher order linear differential equation with a
large parameter, and we also study the same problems for a non-linear differential equation such as a Pain
lev'e hierarchy.

A Stokes geometry for a higher order linear differential equation is quite different from one for a 2nd o
rder linear differential equation becuase of existence of virtual turning points and new Sotkes curves. It
is very complicated, and thus, possibility to succesively obtain a Stokes coefficient on each Stokes cur
ve Is quite uncertain. By using so called the depth function, in this study, we have shown that it is alwa
ys possible to have all the Stokes coefficients succesively.

We also have succeeded in constructing an instanton-type solution for the first Painlev®e hierarchy (PI)_
m. This result is quite important becuase it contains sufficiently many free parametners, and hence, we ca
n take a family of these solutions as a basis of solutions for a connection problem.

WKB



B X C—19, F—19, Z—19, CK—19 (Jtm)

1. WFZEBRG S W D =

FRRAEEGG 1T, RERNRNT A= —n &FF
S (L LLIE, ZOWEEEZ TNS RN T
A =R —F%FF0) WM R ARG E L,
FTOHFBRRXOMT n B+HHoRKRENVWEZAT
OFFORELH DL O/ L, O L
TR OME T 20 CTh D, FriE
T B BT IFETT T EREO
WS 5 2 & T, HHEFRBLR & & i
B L OBEZ AN TERIC AL Y,
EHAELEETHD,
FEORHDHME LT, n OWETER
END &) RN RSN D, EEL 1
DD 72 5 B & oy R At
AT 5 Z LTI EMY RAXOEE, 20
KO REAIRIEZ G Z ER KD, L
ML, Z 9 LT LRI e, —
BRI D5, T2 T ATS D HTETI D
T HEAIRICHRIT 2 L 0 REOfEE FL
DT BVENRS D, BEORE L 2B HIEOR
FH72bDE L TEEWKBERH 5,

R RABEhGR BT DB - TR X, 2 05
2WKBIEETEHELNEZEORIZ, LT Lb4e
TORIZBWTE ORI HTET, &5
FEEDOER TORMITT 5 EVHIHEERH D
ZEThHD,OEY EEIC K o THREOHERTZE
NP KELELDIDTH D,

ZOX D RERIE. BV R EFEIND
(FrfE@hGm L) FpRAEBIRET 2 dhifR
Bt (A b—27 2#I#B) 12X > THRELMN TS
N5, BEORIZA b—27 Zghi#g ETF oMlir
HEEAERELSBIESELDTHD, £, &
fEI F OB OMEEIL, EWICERBR TR L.,
A b= AR ETR b —27 2R LT
NAREI L » TERAM T bR 5,

E> T, KRR iR 2Rk 51213, b Y
REA—= =7 ZHBENBRDHRA =2 R
BMMAZHME LTI FA N—7 Af ETO
AN —7 ZMEEERDDVLEND B,
KERNRT A—=H—%FD 2 BOMILEMH
o AREAITRE LTI, RS, WAEFER. 7T
HEBK O ORI RFRICED, DA h—
J ARG T & R N — 7 ZREAT OV T, TS
ETREFERERNME LTV D,

2. WEOEM

AWFGTREO BIIE, K& e/ T A —H —%
FFOomBEOMEE My Aok LT, 20
A k=7 Rl b 2 b — 27 ZFZEIZHON T
(2D L ED LX) RTEV) MREHsZ L
ThD,

LU 6 CIRIUE 2 OGS & EkED
TNTIERELSERD, BREOSEITIZLL
TDO LS 2BEOGEITITR BNRWREA
DN B D,

(1) ZLYVROHBTIE, ELWR h—7
ARMABTFENT, REED Y K LT

D720 0 HPNLE L 72D,
ARV S, T FEREANLFHEIN
% & DO H RO RO B
ORERELTERIND, DFV ., ZDE
FIIRIBHI R EMKTFL TBY . BHI
IR 72N EDTH D,

(2) ZhuzEbpn, LD 8D
IRET DA =27 Z#RE S LWAR h—
7 AR EMEEND) DEDA —7 A%
iz b, ZOHH LWA h—7 Ak
IZAEDA b —27 AR EXFIN RS,
7= & X AR EDL Y SortE T, FiukE
TA =7 ZABEREE 2, Fi2, D
FEDAZ =N 2Bl d 5 &, Z ORI ED
fbL, ZN ETA b—27 ZHENRET S
X2k sn, 2F0, HH LA M—7 Alf
MOEENG F 2, RFTNREMEO R TIEE
FHT, KRN BRESND DT
H5H,

ED X9z, @mEFREAD R h—7 2%
1%, Kiky7pfz EF< ary be—b
THVENRDH D, MFRREEIL. Z0LXD
ORI Em YN D T2l HDHFED (B
W) U—<rmaEiERT 52 LIk L
TW5, B AR EDY SBEDFERE R
HE 97 —ERIRERAE Z DV —~ hE b
WCRERY LT, F 72 Z ORI AE WV TIESE
BLMEENS, o LW A h—27 2 dh#RH
DOARFFEAMR & R BB RS b #R L T
He ZOXHIMMEENTE EFELHNWSZ
LT, A= AR ERDDLT VY X
LORERREDO BB E A RS 5 2 &N
HKW 72 BED 1 > Th 5,

A b — 7 ABIGBIIIERIE F o SRR B
2L (RERNRT A—=H—% AILiz) RV
WRFBAETHLRA LN Z EnNmMBNT
W5, mElERIE T ERRICE Db DAL D
RIS T DD, "D/ L
ETROLNAZEDHMOLNTWS (FJIH
B) ., ZOERETERL TV D E R
FEHEXICET 28 E ., AL/ X
BeICiiET 5 2 & bikAa b,

3. WHEDTTE

Z OBIERRE A EKT D121, ZOREFICE
FLHEMFEL OFFRPBLERTRTH D,

) EARES GTEKEF) AR (K
Bri) . ProbEk (BRERFRATAE) 722 o
WKB fi##T O HFAE & OWFIEIT & ¥ &2 B

o

(1
PR
SEAR
179

(2) Luca Prelli (Univ. Padova)ZEd1{X;
BT OFFAR & O ¥ 2 BT I,

(3) [EFRHIEES 21TV, BhET 2080
HMZE B L., s OMR 25D,



PlElick ., ZoEiiEs =R T 5,
4. WFFERE
FHE/RMERFIILLTO LB TH B,

(1) &M IRRORT A h—r 2%
MIIEFICERETH Y, KA F—2 AR L
DA N —7 AMEHETEARWIINTTED DD N
R L TH LTI, ZOMBEICKR LT, %
DONDYA 7 NZEHET LR EAEZ
HZLT, HA =7 2R EDORA F—2 2
BB EANERICEDD Z ENTARETHD
tEINLTE,

(2) TR oMoORERMEZ S 2
L ET ET.ZORIK L R DA T D 2
ENRYIOBEERMETH S,

PI_mZED /U VRBEREIL, FERICE M H R
X Th Y EEGE CHEMERT 5 Z LITRE
LV, ZOMBEICKR LT, FRERRGRONEHE
Ex EFRFSEOE FEEZRBE L, 20k
JEICE D PLm DIEE & 72 DIROIFAEN (IE
BEORRIIRL) mENTZ, ZOFEOENR
7o RIZ DR VS (1] 21X P11 _m %)
WA Z Rk ETH S,

(3) OO EBEETHMESE LT
SATH| DRI DN TR, BRlT, 2R
DIFAEDNT ATV v HEAT T T LR
T DRSS OSFICRE LT,

5. ERRFEIWMILE
(WFFeFTE . Wt K OSBRI
ERN Y
GiEsEamsc) G111 4)
(D Naofumi Honda, Joyce McLaughlin and
Gen Nakamura, Conditional stability for
single interior measurement, Inverse
Problems, 30 (055001), pp. 1-19, 2014,
EHEH Y
@ Naofumi Honda and Takahiro Kawai, A
computer—assisted study of the Landau—
Nakanishi Geometry, RIMS Kokyuroku No.
1861, pp. 100-110, 2014, &EHi/s L
® Takashi Aoki, Naofumi Honda and
Susumu Yamazaki, On kernel functions and
symbols of analytic pseudo-differential
operator, RIMS Koukyuroku No. 1835, pp
21-37, 2013, @iz L
@ Takashi Aoki, Naofumi Honda and Yoko
Umeta, On the number of the turning
points of the second kind of the Noumi-
Yamada systems with a large parameter,
RIMS Kokyuroku Bessatsu B37, pp. 1-30,
2013, EHEdH Y

® Takashi Aoki, Naofumi Honda, Yoko

Umeta, On a construction of general
formal solutions for equations of the
first Painleve hierarchy I, Advances in
Mathematics 235, pp. 496-524, 2013, it
HY

® Naofumi Honda and Luca Prelli, Multi-
specialization and multi—-asymptotic
expansions, Advances in Mathematics 232,
pp. 432-498, 2013, &HFHdH

@ Naofumi Honda, Gen Nakamura and Murad
Sini, Analytic extension and
reconstruction of obstacles from few
measurements for elliptic second order
operators, Mathematische Annalen 355

pp. 401-427, 2013, &HdH

Naofumi Honda and Kohei Umeta, On the
sheaf of Laplace hyperfunctions with
holomorphic parameters, J. Math. Seci.
Univ. Tokyo 19, pp. 559-586, 2012, # it
HY

(@ Takashi Aoki and Naofumi Honda,
Geometric properties of the Riemann
surfaces associated with the Noumi-

Yamada systems with a large parameter,
J. Math. Soc. Japan 63(4), pp. 1085—
1119, 2011, #HidH v

Naofumi Honda and Giovanni Morando,
Stratified Whitney jets and termpered
ultradistributions on the subanalytic
site, Bulletin de la Sociéteé
Mathématique de France 139(3), pp. 389-
435, 2011, #Hid D

@ Naofumi Honda and Luca Prelli, Multi-
specialization and multi—-asymptotic

expansions, Proc. Japan. Acad. 87 (A),
pp. 69-72, 2011, #ZHd Y

(FaRE] Grarh)

D A% WL, ZEEFRFMLIZOWT, 3K
AT & AT ZERT, B AR KRS CREAN TR

HIX), 2014402 H 18 H
@ A% M3, Conditional stability for
single interior measurement, {NEXfEAT 2

DOFEAIE, TERF (TERTIETR), 20134F
11 A 30 H

® Naofumi Honda, Multi-specialization
and multi-microlocalization, Recent
trends in Algebraic Analysis, Univ
Padova (Padova, Intaly), 201342 H 19 H
@ Naofumi Honda, Micro—analytic S—
matrix theory revisited, Recent
development of microlocal analysis and
asympotitic analysis, FHERBKNZFEEFRARATHF
geir GR#BT), 20124-10 H 24 A

(XF) (Fo )

(PEZEM PERE)



ORERPL G 0 )
OFfsikdt Gt 0 1)

(ZDfh)
6. WFZTHLAE

() Wi
A% 3 ( HONDA, Naofumi)
bt K5« BEPARZERE - HEHER
WrgeE 5 1 00238817

(2) Wrge iz
WH #J ( UCHIDA, Motoo)
KKK - BREARIER) - HEEGR
FgeE 25 1 10221805




