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ASYMPTOTIC PROPERTIES OF SOLUTIONS TO NONLINEAR
EIGENVALUE PROBLEMS

SeH MOAER (I BKFKEF R TEBEH)

1. BiRY FRIBEXOBOELEE)
KOFBEEHERETE R 5:
—u"(t) + g(u(t)) = Msinu(t), t€l:=(0,1),
(1) u(t) > 0, tel,
u(0) = u(l)=0.

ZITAS O T A— 5 —T g lRKkORNE (A1)~(A3) 7T

(A1) geC™R)THY, g(—u) = —g(u). 52 g(u) > 0(u>0).

(A2) g(0) = g/(0) =0. _

(A.3)  g(u)/uid0<u < w THIEHFEM.

COHBRAOBIIAN > 1 THRTRIBLALTL. Lo TRABZHOMITRNL. KIF,

(P (D RA> T OLEXDA, #25—20Muy € C2(I) % 4.

(P.2) |Jualloo <7 TH Y, A — 00 TIEEHIZuy — .
o T, A > 00D &, upy HABTIZILALTLT, HEABVENLZ LdbH L. £
TADLIOLED, AL uy ORNBOFL SR, BERBOMS T HA L HAP HHRD.

Bl.g=0L95%. ZDLE
A_ K (sin(l—lu—’)‘u"ﬁ))2
4 2

M h LD, 2T,

K(k) / Tl <)
= <
0 1 — k2sin%4
ThB. THL,
. 1 ~
i (0 -1 (55) ) =

THHDT,AD>1IDEE,

X 4
5 ~loe (COS(IIUAIIOO/2))) '

Thbb
cos % = gin 1r___”2u'\_"°° = 4(1 + 0(1))6-‘5(“'0(1))/2,
£oT
T — [[talloo = 8(1 + o(1))e™VAI+o(D/2,
L7zAso T

lurlloo = 7 — 8(1 + o(1))e™VAA+M/2,
U;(0)2 = uf\(l)2 = 4A(1 — 166—(1+0(1))\/X)




S MARR (RBXEXYETHHEM)

MERDID. FZTETEI, BB gu) 200 L &, |ur]lo, ¥y (0) % L O#HEIEE) %R
5.
Theorem 1. (A.1)-(A.3) #RETS. DL & X — oo TROIHELRDR Y 3L 0:

m+1
b 1
sl =7 = 3 240 (505 )
k=1
CITh(k=12,,m+1) R {gD@PFC L VREINIER LT

b = g(ﬂ)$
by = —g(m)g'(m),
1 1
by = Zg(m )* + g(m)%g'(7) + 59(m Py (x).
Theorem 2. (A.1)-(A.3) £MEEF 5. G(u) = [*g(s)ds £ +5. DL & A — 00 TKO
iR Wi Y IRV AR

m+1
1
k=1
TZTa (k=12 ,m+1)ix {gO)}5 crhREsShzER L2
a = g(ﬂ-)z’
ag = —g(m)’q (m),
1 1
ag = 759(m)* +g(m)’g ()" + 39(m)*g®)(m).
S5, QCRY(N >2) @M s b o RERE L,

—Au+g(u) = Asinu in §,
u > 0 in Q,
u = 0 on 90

2EZD.
Theorem 3. z € Q ZRIETS. (A1)-(A3) 2KEL, EHiZge C™(R) (m>1,0<
y<1) ThHrETH. ZDLEAST

m+1 bk 1
ur(z) =m — F+0(W).
k=1
SITh(k=1,2,--- ,m+1) it Theorem 1 &£ [ UEH.
Theorem 1 & Theorem 2 NDEIRAD At (cf. [18]).

Lemma A. 0< {p K 1 2EBIKREAETA. ZOLEXN 50T
Asin [[txlleo — g(llualleo) = 0(Ae™VA0)

N A VASN
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Lemma A OFFBAIX [18] # BB S /-\>. Lemma AAUR& WA T3, 9,
roa =1 — |luslle
EB{. Lemma AL (P2)i2&h, A>1T

Asin |uplle = Asin(m —rgy) = Asinrgy = A(1 4 o(1))ro
= g(luallos) + o(Ae™v>)
= g(m) + o(1).

Lo TAD>1InE X
roa = g(m)/A+ o(1/A)

b 1
”uAI|°°=7r_X1+O(X) )

I Th =g(rn). LUFRE#HEIC L Y Theorem 2 AR 115, Theorem 1 it Theorem 2 & &
DHX

Thohb,

%uf\(t)2 — Acosuy(t) — G(ua(t)) = constant

= =Acos lurlleo — G(llualleo) (put t=1/2)

= %’u&(O)z - X (put t=0)
rHAWTRENS. O
Theorem 3 DEEADT 1 F 7.
(1) Q=Br={lz|] <R} E5IHERIZL:=(,R) T

N-1
n
W) + =

u(r) >0, rel,
v'(0) =u(R) = 0.

L7 % 0T, Theorem 1 D7 A4 77 & ffvy, Y=1y/(r) OO FEZ EML 2255, EEARD
FERIZELLEVWI EETRT.
@) c € QEEEL, By, C QO C Bop, LZAREERH. ZNENICHIBT M
uz\(x’ rO)suA(xa RO) o é,
U)\(SC,T()) < ’U;A(.’B) < U,\(l', RO)
#RT. BEL I [20] B SR, 0
K12 Non-local ZBRA0HLOEEL1TI.

Theorem 4. N=1&¢7%. (A1)-(A3) ZIRETH. TDL E X — 0o TROFHL AN

S A/RYASK
_ 1 g(n) log A
lualls = W—Cxﬁ———x—'*'o(m)-

w'(r) — g(u(r)) + Asinu(r) =0,

n/4
C,=8 f log(cot 8)d8.
0




SR WAL (RBXLRPRIYHRN)

Theorem 4 DREADH 5T L. 0<¢t<1/212x LT
ux(t) = v2A(cos ux(t) — cos lualloe) + 2(G(ua(t)) — G{[[ual|co))
A—ooDk &

ru(A) = llull — flually = 0.

Theorem 1 £ ) 71(A) D A — oo TOHEEEZ /NITL V. A> 1IIHLT
1/2
r(A) = 2/ (lualleo —ua(t))dt
0

= o [ (lualloo — ua(t))us(t)dt
0 v2X(cosux () — cos [urlleo) + 2(G(a(®) — G(|[tialloo))
=2 ol (sl — 6)d0
0 V2A(cos 8 — cos [[ur]|o) + 2(G(6) — G(Jlualleo))
| = Ki(\) + K3()).
ZZT
s oo (lualloo — 6)d8
K1 A = 2 )
W =af /2N (e0s 0 — o8 [tr]lm) + 2C@) = ClT1)
o [t/ (lurllo — 6)d8
Ka(h) = 2./0 v/2M\(cos 8 — cos [ual|eo) + 2(G() — G’(llu,\”oo))

Lemma B. K;(\) = O(A~%2) for A > 1.

Lemma C. As A > 1
Cl log A

Lemma B & Lemma C {2 X ) Theorem 4 ##%2. # L {I1Z[19] # 8B s h i,

2. JEHF. STURM-LIOUVILLE [¥] 3§

KROHBREER 5.

(2) —u'(t) +u(t)f = M(t), tel:=(0,1),
(3) u(t) > 0, tel,

(4) w0) = u(l)=0.

ZITp>1REH A> 035927 —Ths. ZOHFBRICH LT, KO L A% 5

NnNTnas,

B 1 80 e > 0123 LT, (2)-(4) Of (A, 1) = (A(0), ta) € Ry x C2(D) T |luall; = a

Tz T ONHEOEOHFET S,

BE 2. 25 {(Ma),ua), @ > 0} i, (2)-(4) DFT_TOMEG 2 5. 224Uk (12,0) 5
s B Ry x LA(I) 2B 5 C O RLZEBRTH L. 8512 M) i3C Ta> 0 T

FEHLF .

ZITIDEZ2arTE, COR X AN IBI AR BMELFL AL L+ HE

29 5.




Asymptotic properties of solutions to nonlinear eigenvalue problems

FER S FEOIS> ISR LT, 22—, Fuy € CHD) DET S, 642

(5) (A = 7H)YP-Vgingz < uy, < AVE-1),
iz, TOZTENH, Ao o00DEE

(6) A= [ual5st + 0(1).

HE 4 FEOLte TN LT, A2 00T

(7) X% -1

L7z T

(8) Ala) = a1 + o(a® ).

FIT, COEAERRE b0 L BENLTHZ L2 HEL T 5.
Theorem 5 ([15]). a 200 DL &
AMa) = o140 (oD%,
Z I TCORAEOFMI optimal % b D TH LY, TOFEHIZRD L A ICHESH L.
Theorem 6. FEDOn e NolZH LT, a0 D& X:

. ax(p _
Aa) = o® 1+Ca("‘1)/2+z k(:|.)2c+10k+2 oH1-9)/2
pardl 2

+ O(an(l-P)/z)’

C, = (p+3)/ — — 2+p_+.lsl’+1ds

THY, ar(p) (deg ax(p) < k+ 1)1k ag, a1, 84y IZE > TRESNDLEXTH 3.
AR A7 S ‘

a(p) = 1,
alp) = @—Qf—m,
) = O —p)(52—4p)(7 -p)
Theorem 7. £EDn e Ng il L Ta— 0o DL &:
U0 = uy(1)* = p — lap‘“ + CyaP+9/2
4 ; 2&3&1 ChH2o2++1-2)/2

+ o(a2+n(1—p)/2)’

= 2T Ai(p) (deg Ap(p) < k+1)iday, -+ 061 TRESNZZHATH 3.




B KHE (LAY A¥R TP HRH)

AR B> &
Ao(p) = 1,
ap) = 8PP
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