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IQ4+14+14141)—-I1414+142) > /1(5).
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TTT, I(141+1+1+1) & Appell DBRMBEAHTD 3,
Dci, 2EBAREBRMERD 1 >TH 5B (z,y) € C* LOBIH I(5)

zo(z,y) = /Ceh(t)dt

t t2
h(t) = —Z+%+yt
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z y
O0p0yu = —2—5yu +5u
9,y = 20,u
(x = 0o,y = co CAHEERR AT b b MFZERIL 3 KT)

LICHEH LS ECRRE y=co TORDLDIEVEECHE Lo A, LITOBEHKL
HERA R K. Okamoto and H. Kimura I & b 2] TREI WA b OCEREREMA
yDTH 5D,
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ENENOERE 2y = o, fdt, 2= [, fdt, 2= fo, fdt, za= [y, fdt, f=F(z,y,t)
LET L ROGEHFRY Lo

Proposition 1 We have
z2(z,y) =iz, (—z,1y), z3(z,y) = —21(z,—y), ziz,y)=—12z(—2,—1y).
ol 2OD0OBABEHET 5o
2R = o, fdt, 21 = fo, fdt LB &, EERBEC
Proposition 2

zi(z,y) = izr(—zx,1y).
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B D ILDo Bl EDIRS DRI DBIFR AR O diido
Proposition 3 Let Z(z,y) and Z*(z,y) be column vectors given by
Z(z,y) =" (2r,21,21), Z*(z,y) = (21, 22, 23)-
Then we have
-1 -1 0

Xz,y) =MZ(z,y), M= 0 -1 -1
' 1 0 O

EORKRXDBYUCRTENLTE 5,

24 = —Z) — 29 — 23.

1 Convergent Series Expansions
(1) D zg, 21, 21 X 2,y CBT ZBCRBBOBTRT T L HTE o
Theorem 4 In the domain |z| < 400, |y| < +00, we have

2j +k+1
4 b

zly* ks
" Z @ (L (D)2 F(
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(=) (14 (-1)F) 2%5°T (QHT’““) :

a = ¥ AL ((—)"z”““—l)z%‘—sr(—————zﬁf“),

which are linearly independent.

Proposition 3 & D\ z, 23, 23 DPERBB OB X I T LB TE 5,

2 Asymptotic Expansions near y = oo

R 2y, 23, 23, 24 D y = oo FHETOHITEBA % saddle point method IC X W3R®D 5,
saddle point & & A'(t) = -3+ 2t +y=0 DD & T, ROFBLEL LB T] 5,

Proposition 5 Assume that |wy‘§| < 1o, where ry 1is a sufficiently small positive constant.
Then the saddle points of h(t) are given by

1 1, -
ti =n; <1+§(wy 'ni) — o7 (Y ;)% + O((zy 1711)"))

e3i™_ The branch of to is taken such that, argto = 0 for y > 0.

of=

(1 =0,1,2), wheren; =y
T,
to

5 (23 + y)
EBE, 2 OBEERRX%Z v ORFTELALDHEKRDEH,

v=v(z,y) =

Theorem 6 Let r be an arbitrary small positive constant. Then the integral z, admits the

asymptotic expansion in powers of v}

0o om (=)"tk(—k — 1
21~ /miter~ 7t 3 (}:( SR (2)'"+"w’°) p ™

m=0 \ k=0 (1)2m—k42m_k

with w = tdv~! uniformly for Iwy‘gl‘ < r, as y tends to oo through the sector |argy —
(3/4)w| < m — 8. Here § is a positive constant depending on r and satisfying 6 — 0 as
r— 0.

COBBER AT WRCLEOHBROEETH 5,

Theorem 7 Letr' be an arbitrary small positive constant. Then the integral z, admits the

. . -2
asymptotic expansion in powers of y~3

2 z 4 1 1 (o)
(5o (et ) Ea g o
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uniformly for |x| < r', as y tends to co through the sector |argy — (3/4)7| < m — &, where

én(u) is a polynomial e:z:pressed in terms of the Hermite polynomial Hopym(u);

'n k+m 2n4m —4n4tm __m .
3772z 272 e 2" Hoypim(u).
Zmz QR (1)

T T H,(2) I Hermite ZHZA (cf. [1]p.193):

2 {d\’ 2 v/2) m(9,\v—2m

(1) DGET% Zi(z,y) £ HL & Proposition 1 XV, KDEE%2BHC LHBTE S,

Corollary 8 The integrals z3, 23, and z4 admit asymptotic representations uniformly for

|z] < 7'
. Lri
22(2,Y) = Z(x,y) = i%) (—=,€5™y)
as y tends to oo through the sector |argy — 5| < 7 — 4, and
2s5(2,y) = Zs(x,y) = — 2 (z,€™y)
as y tends to oo through the sector |argy + 5| < 7 — 4, and

24(z,y) = Zy(2,y) = —iZ, (—z,e2™y)

as y tends to co through the sector |argy + 37| < m — 6. Here r’' and § are the constants

given in Theorem 7.

3 Stokes Multipliers near y = oo
21, 22, 23 DE]D Stokes FREL % K 7e D IR D EH
Theorem 9 (1)In the sector Iargy - %l <Z-4,
2y 27y, 29072y, 23 Zs.

(2)In the sector largy - %w' <Z-4,

'zl ~ 7y, 272y 2z +29+ 23 Zs.
(3)In the sector |argy - %Wl <-4,

n~2y, =—z3~2dy, 21+ 20+ 23~ Zs.
COBBEROMBEL VBHCHEHF T L HiTES,
Lemma 10 We have
argy—g’ <m-—94,

7
argy—z'<1r—5.

21+ 29423 ~ Z3, in

12

—2Z3 Zz, in
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