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Precise Asymptotic Behaviour of the First Eigenvalue
of Sturm-Liouville Problems with Large Drift

Masato Kimura  Shin-ichi Nagata
Graduate School of Mathematics, Kyushu University

Abstract. 'This study is concerned with the asymptotic behaviour of the first eiginvalue of a
Sturm-Liouville problem with a large drifting term. The magnitude of the drift is controled by a
parameter p. Under a suitable condition, it is known that the first eigenvalue A\(p) > 0 tends to zero
exponentially if p — oo. We prove a precise behaviour of such exponential smalless of A(p) under a

relaxed condition for the drift term.
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FHE 3.1. b CH0,1,pe R T 5. o,7(x),2(t) 2% (3.1) ZiieT L ERD 2RIIFMHETH 5.

(3.2) —w"(x) + pV (z)w' () = Mw(z) (0<xz<1)
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ZZT, K5 ER6 1T u(t), 2(t) ZEMWFHR TROLT T 7R L TEL. HL, u(t) T2\ T
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BICES ZERFHEND. RETITZ OF 1 EHMED Rayleigh BARE. (3.6) Z HWTH 1L EF
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COBLIZEE LT, ROMBERRKY IO ERbMD.
Rl 3.3. 2 € C0,1],2(t) >0 D& & (3.3) ROF 1 EAEEE u(t) &35, 7L uw(0)=1 &
T35, ZoLx,

(3.7) l—t<u®)<1 (0<t<1)
RO 7o, W
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[EH 2.1 DFEW]
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2 2
A(p) — fo |g0 (t)]2dt fo da 1
Pk fo t)2dt fo (1 — t)2dt Ji 2(6)(1 — t)2dt

MRV S, —F, v(0) = 1,0(1) = 0 2T EEOWTT 1 U 7 VEES [ [V (0)2d Z/NTT
Z0E1—t 70T, u(0)=1THDHE1EAEE ul) 2o\,

/h¢|ﬁ>/| 0 2dt — 1

MRV D, iz, B33 XV, ut)? <17207T, HO(3.6) 6

Ul (4)|2dt 1
)\(p) fO |u 2
Jo dt fo
BRED. WOMBETHET D LI [ 2(0)dt1X (2.3) TERSND Lip) KELWZ LR35,
Z I,
1
(4.1) I(p)—/ 2(1)(1 — t)dt
0
LEZETHE, LD,
1 1
4.2 <Ap)<— ("p>0
(4.2) o) = (p)_l(p) ('p > 0)
Thsd. BOROFEAL LD, I(p) ~ Lhi(p) (p— o) THDZEBDLNBDT,
1
A .
(p) AT (p — o)
PRI, O

BARICROMEZ E, EEOGAREETS. BT, 2(0) X (3.1) T, Lp)iX (2.3) T, I(p)
X (4.1) T, TRENEEINDLDET S,

HRE 4.1. b e C[0,1] BG&M: (2.1) &ZWiT=T L35, 2DL X,
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MG ETS.
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) 2, AROMICNKET 2HERERFEINTVER, 2 TOHEFERZ M a(x) 1220
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