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n 23.
. W) B (s flun) = 00 0< 1<,

©(0)= 0, u(l)=0

f(t, u) i=0t= 1
lim,™ oof (t, u)/ u , .

x:{xl,xz, v ) ER", | x 1= le% Dz{xER":lx|< 1} R"

Au(x)+ f(l x1,u(x)) =0, x € D;u(x) =0, x €0D

: [F2]. [3] , . u(x) =
u(t),  x1=t. (P).
F:/0,1] x RT R . (P) : [+

12] : , (P), (P)

F(t,u) = h(t)u"  Emder Fowler flt,u) = f(u)

(HI) f:(0,1) xR~ R

(H2) r> 0, i €L'70,17 N¢ro, 1)
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L f(tu) | S<jo(t), (t,u) €(0,1) x[= r,r].

(H3) Foo(t)= limu™ oof (1, u)/ u.
(H4) d> 0 c€eL'yo 1
| f(t,u)/ul S &t), (t,u) €(0,1) x ((= o0, — d] U[d, + ).
) f(t, u) t=0 =1 .
(H1) wZ0,f(*, u)/u (0,1 . JFw(t) [0,1]
F: 00,1 xR R, f(t,u) (H1) (H2).
(H1)~ (H4) .
[1+15] : f(t u)
. Schauder
Jj)| Fooft) | dt \ (P)
. Lebesgue
3
lu Il = maxo<, <1 | u(t) | Banach Cc[o,1]. r> 0,
V(r) = {u € cro1/: llull <r}
f(t u) [0, 1] X [=r,r]
"P(t,r):max<|f(t,u)|:||u|| <r}, 0< t< 1.
F(t,u) (H1) (H2), r> 0, ®(t,r) [0, 1)
G(t,s)
~ () - n_Tlu,(t) 0 0<: <L J(0)=0 ulj= 0
Green
ST << <,
G(t,s) = 2
= < <o <

G(i,s)> 0,0< ¢,s< 1

G(t,s)= G| =3 L !
02:1,8.\)%1 »8) = n_,/n— 17" n—- 1 (n— 1) ,/n—
u € C/0, 1], T :

(Tu)(t) = .FOG(t, s)f (s, u(s))ds, 0<:<I.

1.1 (HI) (H2) . T:c[0,1] ~ ¢/o, 1]
r> 0, T:V(r) ~ €[0, 1]
[0 x= mijo(1), k) . j €101,

1
;!m}o_‘.o[jr(t) - [jr(t)]i]de = 0.
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Fultow) = mid £t w) LG (0] (HI) (H2), fi:[0.1] % [~ r, 1]
(Tw)(t) = .rOG(t,s)fk(s, u(s))ds, 0<¢ <1.
w€ V(r) L u(e) ! <r,0<¢ <1, ArzelaAscoli Tr: V(r) ~ C[O,
1 .
lmolo seubp) Ty - Tiw Il <
klj,rrolo sup ax, J:)G(t,s) | f(ssul(s)) = ful(s, u(s)) | ds <
u€ V(r)
1
Lim may Lc(t, $)Jr(s) = [jr(s)] ] ds <
Jax G, s) lim _ro[jr(s) = [jr(s)]r]ds = 0.
Ty  V(r) T. T:V(r)~ €[0,1] . O
Lebesgue (
[16]) -

1.2 &(t)(k= 12 - [0, 1] limi~ w&(1) = &1),
aet €/0,1]. /[0, 1] aYe) L& (1)l S (1), a.et €0,
V., k= 1,2 .  &t) [0.1]

1

lim J:)@(t)dt: J‘Og(t)dt.
2

2.1 (H1)~ (H4)

J1| Fo(t)ldi< (n-1) "Jn-1,

(P) w € Clo1]. 0< t< 1 f(t,0) Z0, u
3.
1 lim :)max<|f(t, w)l /red <l <r}dt: ﬁ)| Foo(t) | dt.

(H2), je €L'70,17 N ¢(o, 1)

L f(u) ) Sja(t), (t,u) €(0,1) x [- d, d] .
0< t< Llim~+wji(t)/r= 0,

max{lf(t,u)l/r:d<|u|<r <m |f(t,u)|/r.'|u|<r}<
max{|f(t,u) | /r: L owl <dp+ mad | f(t,u) | /red S| ul <r}<
jatt) e+ mad L f it u) ) sred <Uul <

0< 1< 1,
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Timmax(| /(6 w) | /rid U ul <ey= Lmmad) £l ) | /e lul <7).

(H4), 2€1L'0,1] r>d  0< t< 1,
mad | £t u) | /red <l <op <mad | (6 u)/ulcd <Uul <rp < 20)
lim, =4 soma | (2, u) | /r: | ul <}=|Foo(z)|,0< 1< 1. 1.2,

Tim_ 0max<|f(t, Wl /red <Eul <rpdi =
_[)rhpmmm{lf(t, w) | /r:d Sl <r}dz=

J:)rli{nwmax{lf(t, w)l /r: 1 wl <r}dt: J.:)I Foo(t) !l dt.

2 li¥n+sgp%£)¢’(t, fdi< (n-1) "o
Jj)jd(t)dt<+ 0o 1,
lim sup H.; o1, r)dt <
lirm+sgpf)max{|f(t, w)l /relul <d}dz+
1
li;n+sgpjomax{|f(t, w) | /r:d <l <r}dt <
Fljglw%ﬁ)jdmdm r]j{nmJ.:)max{lf(l, w)l /r:d <Iul <r}dt =

0+ J:)| Fo(t)l dt< (n=1) " Jn- 1.

3 2.1
2, r>0

J;@(t,r)dt S(n-1) "Tn-1r.

w€ Vir). Nu ll < lu(e) | <r,0<: <1 ®(1,r) ,
Lf(e, u(t)) | S ®(t,r),0 <t <.

<
17w I < apay LG(t, s)Uf(s,u(s)) | ds <0£1%x<10(t, S)J:)"P(s, r)ds <

1 n—
= n— 1 n- Ir=r.
(n-1) Jzn— 1( )

1w Il <r T:V(r) " V(r).
1.1  Scauder , u €V(r) Tw = u . o™ Il <

()= (T )(t) = J.:)G(t,s)f(s, u (s))ds, 0<: <I.
G(ls) =0,0<s <1, u (1) = 0.
(u*)’(t)=—f

n—1 l— n,

s, u (s))ds, 0

N
N
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(u" J(1)=- " Lu' S o= fona’ (), 0< i< 1
(u" ) (0)= 0. u' (1) (P) :
w (1) =00<: <1 f(t.0) =00<: <1 , 0< t< 1
f(t,0) Z0, u (1) : : O
F:0,1] xRT R 2.1
2.1

! 2 4t cosu (1) . 1 2 3
u(t)+t_u(t)+ In(e+ u2(t))+ ml"{m: (t)}u(t)—o,

0<t< 1,
W (0)= 0, u(1)= 0.
n=3

4tcosu . 1 2
ftu) = In(e+ u2)+ mm{ Jﬁ’ }u
f(t,u) [0, 1] xR .
(n-1) " Tn-1=4  Fe(t)= 1/ J1- 1.

. W/ ul < 1
Lf(t,u)/ul S4t+ =
(t,u) € (0,1)x ((= oo, 1] U1, + o)),
(H1) ~ (H4)
f(1/2,0) = 2

1

.[ol Feo(t) | di= 2J2< 4,

2.1 R
ulirn gg?éllf(t,u)/ulz+ o0,

+ 00

3
2.1 3
3.1 (H1) (H2) r> 0
J'(‘)‘P(t,r)dt S(n-1) ,F,zln— 1r,
(P) u €C[0,1) o™ 1l <r. 0<t< 1  f(t,
0 #0, u
(p) 3.1
3.1
’ 3. 2 ™ cosult)
{u(t)+ U (1) + 3u(t)sinu(t)+ T, - 0, 0<:i< 1,
W (0)= 0, u(l)= 0.
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f(t,u) t

(1]

(2]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]
[14]

[15]

n= 4

2. e
l, =3 + .
f(t, u) u'sinu Zjﬁ

1

(n-1) n_fln— = 3.3

sinu
€ cosu e

3ulsinu+ L3’y —/———.
e I
®1,1) <3+ e/(201- 1)

—& = 3—ez =~
J-;‘P(t,l)dt <£[3+ ﬁrj di= 3+ 3" ~5.0871< 519615 3./3.

f(1/2,0) = J22, 3.1 u € Clo, 1 lu" |l

lim,™ of (¢, u)/u . 2.1
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Solvability of a Class of Second- Order Quasilinear
Boundary Value Problems

YAO Qing-liu
(Department of Applied Mathem atics, Nanjing University of
Finance and Economics, Nanjing 210003, P.R. China)

Abstract: A class of second-order quasilinear boundary value problems was considered when the nor-
linear term is singular and the limit growth function at infinite exists. By introducing the height func-
tion of nonlinear term on bounded set and considering integration of the height function, an existence

theorem of solution was proved. The existence theorem shows that the problem has a solution if the
integration of the limit growth function has appropriate value.

Key words: quasilinear ordinary differential equation; two-point boundary value problem; solvability;
Lebesgue dominated convergence theorem



