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1 gc
�sb�z�����ue�OT�

{ (
φp(y′)

)′ = µq(t)f(t, y), 0 < t < 1,
y(0) = a > 0, y(1) = 0,

(1)

�� µ ≥ 0 n��� φp(y) = |y|p−2y, p > 1 n p-Laplacian �H�B� f(t, y) ≤ 0,
(t, y) ∈ [0, 1] × (0,∞) (���ue), � p = 2 P�X��aI��C [1−3], FEB�
f(t, y) ≥ 0, (t, y) ∈ [0, 1]× (0,∞) (����ue) ��N�Dx [2,4]. ������ue
�������OT�����P����Tue�z��E���ue���Tz
��K� [4] ���� p = 2, µ < µ0 P����ue�OT������������
B� p-Laplacian �H�lQK ���J�X�G��AU�!Nox���b��
�s b�!� p-Laplacian�H� semi-positone ue�OT���sTB [4]�ja�
Q���"�"n�#�c$�hPv�a����%gz�&��# [4] $aI�

2 keYW
r D =

{
u ∈ C[0, 1], φp(u′) ∈ C[0, 1], u(0) = a, u(1) = b

}
, B�MH�n ‖u‖ =

max
t∈[0,1]

{|u(t)|}. 'F D T(�RI)w�
W*���%A� +�n&*,-z�yi'

{ (
φp(u′)

)′ = µq(t)F (t, u), 0 < t < 1,
u(0) = a, u(1) = b,

(E)

�� a, b ∈ R .
v��

(r 2001 . 3 ! 7 IV)*2002 . 7 ! 10 IV)"UX*
∗ csIE/�m0 (19871005 g), W+,S-D#m0 (1999000722 g) FB#1*



3� 2.$/YqV0 p-Laplacian ��
��td�NS 435

h% 1 uO F : [0, 1] × R → R T3&f�12A q ∈ C(0, 1), � (0,1) M q > 0, A
q ∈ L1[0, 1] "��4k�uO���'5� λ ��� M > 0, Q3B6�% λ ∈ [0, 1),
z�yi { (

φp(u′)
)′ = λµq(t)F (t, u), 0 < t < 1,

u(0) = a, u(1) = b
(E)λ

�� u ∈ C1[0, 1], φp(u′) ∈ C1[0, 1] 4� ‖u‖ ≤ M "��(yi (E) �� u ∈
C1[0, 1], φp(u′) ∈ C1[0, 1].

u yi (E)λ ��5v�)* u ∈ C1[0, 1] A φp(u′) ∈ C1[0, 1] 7J

u(t) = a+
∫ t

0

φ−1
p

[
τ + λµ

∫ s

0

q(x)F
(
x, u(x)

)
dx

]
ds,

�� τ nK ∫ 1

0

φ−1
p

[
τ +

∫ s

0

λµq(x)F
(
x, u(x)

)
dx

]
ds = b− a

����� φp T��+t��6E φ−1
p �T��+t��a,7JMY5R� τ Tm

�D7��
7-�H Nλ : D → D Kz

Nλu(t) = a+
∫ t

0

φ−1
p

[
τ + λ

∫ s

0

µq(x)F
(
x, u(x)

)
dx

]
ds.

.&�HK Nλu = u � D ���89 T (E)λ ���
,zv�:/8 Nλ : D → D TC3&�� Nλ �3&�'F�;01/ Nλ

T�9��n&�O Ω ⊆ D T�%o�q���� M0 > 0, Q3 ‖u‖ ≤ M0. ��
F ∈ C

(
[0, 1]× [−M0,M0]

)
, .&BH2� (t, u) ∈ [0, 1]× [−M0,M0], 4��� M1 > 0, Q

3
∣∣F (t, u)

∣∣ ≤M1 "��hP3.n τ 7JK 
∫ 1

0

φ−1
p

[
τ +

∫ s

0

λµq(x)F
(
x, u(x)

)
dx

]
ds = b− a.

�nQ��7+�v��'�� ξ ∈ (0, 1), Q3

φ−1
p

[
τ +

∫ ξ

0

λµq(x)F
(
x, u(x)

)
dx

]
= b− a,

j<

τ = φp(b− a) −
∫ ξ

0

λµq(x)F
(
x, u(x)

)
dx,

6E �
|τ | ≤ ∣∣φp(b− a)

∣∣ + µM1

∫ 1

0

q(r) dr := M2.

;BH2 u ∈ Ω, v� �

|Nλu| ≤ |a| +
∫ 1

0

∣∣∣φ−1
p

[
M2 + µM1

∫ 1

0

q(r) dr
] ∣∣∣ds := M3.
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.&v�3� NλΩ ��%��
z:,- u ∈ Ω p s, t ∈ [0, 1], (.n

∣∣Nλu(t) −Nλu(s)
∣∣ ≤∣∣∣ ∫ t

s

φ−1
p

(
τ +

∫ x

0

µq(r)F
(
r, u(r)

)
dr

)
dx

∣∣∣
≤φ−1

p

(
M2 + µM1

∫ 1

0

q(r) dr
)
|t− s|.

6M:��5Rv�� NλΩ T5A3&��.&� Arzela-Ascoli 7+�v�� Nλ :
D → D TC3&��;

U =
{
u ∈ D : |u|1 < (φ−1

p (M2) + 1)M + 2
}
,

(BH2 u ∈ ∂U , v�� (I −Nλ)(u) 	= 0, (� Leray-Schauder A+��h<�>��
v��

deg {I −N1, U, 0} = deg{I −N0, U, 0}.

6= N0 = a+φ−1
p (τ)t = θ(t)

(
O |a| < M +1, b < φ−1

p (M2)
)
, v�� |N0u| < (φ−1

p (M2)+
1)M + 1, .& N0u = θ(t) ∈ U , �A�>7�>�?�b�h?�� �

deg {I −N1, U, 0} = deg
{
I, U, θ(t)

}
= 1 	= 0

p N1u = u � U ���89�qyi (E) ���A7J u ∈ C1[0, 1], φp(u′) ∈ C1[0, 1].
/@�

uOz�gz"�'
(H1) f ∈ C

(
[0, 1] × (0,∞),R

)
;

∣∣f(t, y)
∣∣ ≤ g(y) + h(y), (t, y) ∈ [0, 1] × (0,∞), g ≥ 0

� (0,∞) M3&���+� h ≥ 0 � [0,∞) M3&1
(H2) q ∈ C(0, 1) ∩ L1[0, 1], � (0,1) M q > 0, q � [0,1] M�%1
(H3) f(t, x) ≥ 0, t ∈ [0, 1], 0 ≤ x ≤ a;
(H4) �� a ≥ ε > 0, Q h(x)

x � (0, ε) M���+�A ∫ a
0
g(x) dx <∞;

r' µ0 = ap

p
p−1

[
sup

t∈[0,1]
q(t)

] ∫ a

0

[
g(x)+h(x)

]
dx

.

S% 1 uO (H1)–(H4) "��A 0 ≤ µ < µ0, (yi (1) �� y ∈ C1[0, 1], φp(y′) ∈
C1[0, 1], A� [0,1) M� y > 0.

u C7 µ ∈ (0, µ0), 8B n0 ∈ {1, 2, · · · , } Q a
n0

< ε, ; N+ = {n0, n0 + 1, · · · , }. n
/yi (1) ���*/

⎧⎨
⎩

(
φp(y′)

)′ = µq(t)f(t, y), 0 < t < 1,

y(0) = a > 0, y(1) =
a

n
.

(2)n

B6% n ∈ N+ ���n&�,-⎧⎨
⎩

(
φp(y′)

)′ = µq(t)f∗(t, y), 0 < t < 1,

y(0) = a > 0, y(1) =
a

n
, n ∈ N+,

(3)n
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��

f∗(t, y) =

⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

f(t, a) + y − a, y > a,

f(t, y), σ ≤ y ≤ a,
y

σ
f(t, σ), 0 ≤ y ≤ σ,

y, y ≤ 0

A

σ = min
{a
n
, a−

[ p

p− 1
µ
[

sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx

] 1
p
}
.

n/yi (3)n B6% n ∈ N+ ���1,-yi⎧⎨
⎩

(
φp(y′)

)′ = λµq(t)f∗(t, y), 0 < t < 1,

y(0) = a > 0, y(1) =
a

n
, 0 < λ < 1.

(4)nλ

n 1 m / (4)nλ �Hi� y ∈ C1[0, 1], φp(y′) ∈ C1[0, 1] 7J'
y(t) ≥ 0, t ∈ [0, 1].

uO y(t) ≥ 0, t ∈ [0, 1] �"��(�� s ∈ (0, 1), Q3 y(s) < 0, ( y �@9
t0 ∈ (0, 1) �T�K9��Q y′(t0) = 0 A y′′(t0) ≥ 0. �K:�v��

(
φp(y′(t0))

)′ = λµq(t0)f∗
(
t0, y(t0)

)
= λµq(t0)y(t0) < 0.

�� φp(y′) ∈ C1, v�:�� t0 �@L; N(t0, δ1), Q3�&L;[� (
φp(y′(t))

)′
< 0

, BH2 t ∈ N(t0, δ1).
4�K:�v���� t0 �@L; (

�LO&L; n N(t0, δ1)
)
, Q3� t < t0,

t ∈ N(t0, δ1) P�� y′(t) ≤ 0, � t > t0, t ∈ N(t0, δ1) P�� y′(t) ≥ 0. �F�� t1 < t0,
t2 > t0, t1, t2 ∈ N(t0, δ1), � y′(t1) ≤ 0, y′(t2) ≥ 0.  � 0 ≤ φp

(
y′(t2)

) − φp(y′(t1) =(
φp(y′(ξ))

)′(t2 − t1), ξ ∈ (t1, t2) ⊂ N(t0, δ1) 6E� (
φp(y′(ξ))

)′
> 0. \C�6E y(t) ≥ 0,

t ∈ [0, 1].
n 2 m / (4)nλ �Hi� y �' y(t) ≤ a, t ∈ [0, 1].
uO y(t) ≤ a, t ∈ [0, 1] �"��(�� s ∈ (0, 1), Q3 y(s) > a, ( y − a �

t1 ∈ (0, 1) ��%��KZ��.&� y′(t1) = 0, y′′(t1) ≤ 0. �� t1 �@%L;
N(t1, δ2),� t > t1 P�� y′(t) ≤ 0.� t < t1 P�� y′(t) ≥ 0. ;�&L;[��� t3 > t1,
t2 < t1, t2, t3 ∈ N(t1, δ2), � y′(t2) ≥ 0, y′(t3) ≤ 0, 6E� 0 ≥ φp

(
y′(t3)

) − φp
(
y′(t2)

)
=(

φp(y′(ξ))
)′(t3 − t2), ξ ∈ (t2, t3) ⊂ N(t1, δ2), � (

φp(y′(ξ))
)′ ≤ 0. FE�

(
φp(y′(t1))

)′ = λµq(t1)
[
f(t1, a) + y(t1) − a

]
> 0.

�� φp(y′) ∈ C1, v�:�� t1 �@L; (�MOn)N(t1, δ2), Q3�&L;[�(
φp(y′(t))

)′
> 0, BH2 t ∈ N(t1, δ2). \C�6EB (4)nλ �Hi� y, � y(t) ≤ a,

t ∈ [0, 1].
�\ 1 ]�\ 2 ]: (4)nλ �Hi� y ]7J'

0 ≤ y(t) ≤ a, t ∈ [0, 1].
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� + 1 ?: (3)n �� yn ∈ C1[0, 1], φ(y′n) ∈ C1[0, 1].
n 3 m / yn T (2)n ���q1/' yn(t) ≥ σ, t ∈ [0, 1], n ∈ N+.
O�F� yn � t2 ∈ [0, 1] ^�C^K9��L t2 = 1, ( yn(t) ≥ yn(t2) = a

n ≥ σ; L
t2 = 0, ( yn(t) ≥ yn(t2) = a ≥ σ; L t2 ∈ (0, 1), ( y′n(t2) = 0, uO yn(t2) < σ, (��
yn(0) = a, a,�� [t3, t2] ⊆ [0, t2], Q3 0 ≤ yn < a, � (t3, t2) M�A y(t3) = a. C2�
gz (H3) <e' y′′n ≥ 0, t ∈ (t3, t2). a, y′n ≤ 0, t ∈ (t3, t2). ,z/8zR"�[ − y′n(t)

](
φp(y′n(t))

)′ ≤ µq(t)
[
g
(
yn(t)

)
+ h

(
yn(t)

)][ − y′n(t)
]
, t ∈ (t3, t2). (5)

1) L σ ≤ yn(t) ≤ a, (B t ∈ (t3, t2), �(
φp(y′n(t))

)′ =λµq(t)f∗
(
t, yn(t)

)
= λµq(t)f

(
t, yn(t)

)
≤µq(t)[g(yn(t)) + h

(
yn(t)

)]
"��q&P (5) R"��

2) LB@% t ∈ (t3, t2), � 0 ≤ yn(t) ≤ σ, (�gz (H4) (σ < ε), : yn(t)
σ ≤ 1, ;�

(
φp(y′n(t))

)′ =λµq(t)
yn(t)
σ

f(t, σ) ≤ µq(t)
(yn(t)

σ
g(σ) +

yn(t)
σ

h(σ)
)

≤µq(t)
(yn(t)

σ
g
(
yn(t)

)
+ h

(
yn(t)

)) ≤ µq(t)
(
g(yn(t)) + h(yn(t))

)
,

6E (5) R="��
� (5) R`�6 t

(
t ∈ (t3, t2)

)
� t2 nQ�3

−
∫ t2

t

y′n(t)
(
φp(y′n(t))

)′ dt ≤ ∫ t2

t

µq(t)
[
g(yn(t)) + h(yn(t))

][ − y′n(t))
]
dt

≤µ
[

sup
t∈[0,1]

q(t)
]∫ yn(t)

yn(t2)

[
g(x) + h(x)

]
dx ≤ µ

[
sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx, (6)

E

−
∫ t2

t

y′n(t)
(
φp(y′n(t))

)′ dt = −
∫ t2

t

y′n(t) d
(
[φp(y′n(t))

])
.

; u = φp
(
y′n(t)

)
, (�

−
∫ t2

t

y′n(t) d
(
[φp(y′n(t))

])
= −

∫ φp(y′n(t2))

φp(y′n(t))

φ−1
p (u) du =

∫ |y′n(t)|p−2y′n(t)

0

u
1

p−1 du

=
p− 1
p

u
p

p−1
∣∣|y′n(t)|p−2y′n(t)

0
=
p− 1
p

( − y′n(t)
)p
.

"j (6) R��
( − y′n(t)

)p ≤ p

p− 1
µ
[

sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx, t ∈ (t3, t2).

j<

−y′n(t) ≤
{
µ

p

p− 1

[
sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx

} 1
p

, t ∈ (t3, t2).
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6 t3 � t2 nQ3

−yn(t2) + a ≤
{
µ

p

p− 1

[
sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx

} 1
p

.

j<

σ > yn(t2) ≥ a−
{
µ

p

p− 1

[
sup
t∈[0,1]

q(t)
]∫ a

0

[
g(x) + h(x)

]
dx

} 1
p ≥ σ,

\C�6> yn(t2) ≥ σ, .&� yn(t) ≥ σ, t ∈ [0, 1], n ∈ N+. .& yn  Tyi (2)n �
��A σ ≤ yn(t) ≤ a, t ∈ [0, 1].

n 4 m /8���� A (_�� n), Q yn(t) ≥ A(1 − t), B t ∈ [0, 1], n `QZ�
n&�*/�� n1 ≥ n0, Q3� n ≥ n1, t ∈ (0, 1) P�� y′n(t) ≤ 0. ��BC7�

0 < µ < µ0, �� δ > 0, Q3 (� µ0 �7-)

p

p− 1
µ
[

sup
t∈[0,1]

q(t)
]∫ a

0

[
g(x) + h(x)

]
dx = ap − δ.

C2�B t ∈ [0, 1], �
σ ≤ yn(t) ≤ a.

(H3) 2pE y′′n(t) ≥ 0, t ∈ (0, 1). uOBH2 t ∈ (0, 1), y′n(t) ≤ 0 �"��(d��
t4 ∈ (0, 1), Q3� (0, t4) M�� y′n(t) ≤ 0, � (t4, 1) M�� y′n(t) ≥ 0. 4kk�

[ − y′n(t)
](
φp(y′n(t)

)′ ≤ µq(t)
[
g(yn(t)) + h(yn(t))

][ − y′n(t)
]
, t ∈ (0, t4),[ − y′n(t)

]p ≤ p

p− 1
µ
[

sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx = ap − δ,

∣∣y′n(t)
∣∣ ≤ [ap − δ]

1
p , t ∈ (0, t4),

h>?/ ∣∣y′n(t)∣∣ ≤ [ap − δ]
1
p , t ∈ (t4, 1).

.&� ∣∣y′n(t)∣∣ ≤ [ap − δ]
1
p , t ∈ (0, 1). (7)

4�K:��{Z|J��7+���� ηn ∈ (0, 1), Q3

y′n(ηn) =
a

n
− a.

j< ∣∣y′n(ηn)
∣∣ = a− a

n
,

? (7) R\C (� n `QZP). 6>� /8��� n1 ≥ n0, � n ≥ n1 P�B t ∈ [0, 1),
� y′n(t) ≤ 0. 4k�� n ≥ n1 P��

−y′n(t)
[
φp(y′n(t))

]′ ≤ µq(t)
[
g(yn(t)) + h(yn(t))

][ − y′n(t)
]
, t ∈ [0, 1).
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6 ηn � 1 nQ3

p− 1
p

{|y′n(ηn)|p − |y′n(1)|p} ≤ µ
[

sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx =

(p− 1)(ap − δ)
p

.

j< ( − y′n(1)
)p ≥ (

a− a

n

)p
− (ap − δ).

j<�� n2 ≥ n1, Q3� n ≥ n2 P��
( − y′n(1)

)p ≥ δ

2p
,

q −y′n(1) ≥ δ
1
p

2 , 6>�.n� n ≥ n2 P�� y′′n ≥ 0, y′n ≤ 0, a,� −y′n(t) ≥ δ
1
p

2 , B

t ∈ (0, 1), � n ≥ n2. .&B A = δ
1
p

2 , � yn(t) ≥ δ
1
p

2 (1 − t), B t ∈ [0, 1], � n ≥ n2 P�

}�; N∗ = {n2, n2 + 1, · · · , }, p n ∈ N∗, �
δ

1
p

2
(1 − t) ≤ yn(t) ≤ a, t ∈ [0, 1]. (8)

4k�B n ∈ N∗, �
∣∣(φp(y′n(t))

)′∣∣ ≤ µ
[

sup
t∈[0,1]

q(t)
]{
g
(δ 1

p

2
(1 − t) +M0

}
, t ∈ (0, 1),

�� M0 = sup
u∈[0,a]

h(u), ,M 2pE {yn}n∈N∗ ,
{
φp(y′n)

}
n∈N∗ � [0, 1] M�@�%�5

A3&�� Arzela-Ascoli 7+��� S ⊂ N∗ pf� y ∈ C1[0, 1], φp(y′) ∈ C1[0, 1], Q3
n→ ∞, n ∈ S P�� [0, 1] M�@{� yn → y, φp(yn) → φp(y). 'F y > 0, � [0, 1] M

(.n� (8) � y(t) ≥ δ
1
p

2 (1 − t), t ∈ [0, 1)), A� y(1) = 0, y(0) = a. 3� n ∈ S P� yn

7JnQK 

yn(t) = a+
∫ t

0

φ−1
p

[
φp

(
y′n(0)

)
+

∫ s

0

µq(x)f
(
x, yn(x)

)
dx

]
ds.

C7 t ∈ (0, 1), ; n→ ∞, n ∈ S, 3

y(t) = a+
∫ t

0

φ−1
p

[
φp

(
y′(0)

)
+

∫ s

0

µq(x)f
(
x, y(x)

)
dx

]
ds.

6~8 y(t) T7J7+ 1 �gz���/@�
l �&7+��L; p = 2, qn [4] �7+ 2.1 �"d�
L ,- BVP{ [

φp(y′(t))
]′ = µ

([
y(t)

]−α +
[
y(t)

]β + 1
)
, 0 < t < 1,

y(0) = a > 0, y(1) = 0
(9)
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A 0 < α < 1, β ≥ 0,

0 < µ <
(p− 1)(β + 1)(1 − α)ap

p
[
(β + 1)a1−α + (1 − α)aβ+1 + (1 − α)(β + 1)a

] ,
( BVP(9) �� y ∈ C1[0, 1], φp(y′) ∈ C1[0, 1], A� [0, 1) M y > 0.

u 'F
∣∣f(t, y)

∣∣ ≤ |y|−α + |y|β + 1, ; g(y) = y−α, h(y) = yβ + 1, q(t) = 1. 'F
(H1)–(H4) 7J�;�7+ 1 :"�"��

,-��ue'{ (
φp(y′(t))

)′ = µq(t)f
(
t, y(t)

)
, 0 < t < 1,

y(0) = 0, y(1) = a > 0
(10)

�
S% 2 L (H1)–(H4) "��A 0 ≤ µ < µ0, (yi (10) �� y ∈ C1[0, 1], φp(y′) ∈

C1[0, 1], A� (0, 1] M� y > 0.
u L>l�; t = 1− s, 2r y(t) = y(1− s) = u(s), (� y′(t) = −y′s(1− s) = u′(s),

Ayi (10) >n { (
φp(u′(s))

)′ = µq∗(s)f∗
(
s, u(s)

)
, 0 < s < 1,

u(0) = a > 0, u(1) = 0,
(11)

�� q∗(s) = q(1− s), f∗
(
s, u(s)

)
= f

(
1− s, y(1− s)

)
. [\/Byi (11) gz (H1)–(H4)

"���7+ 1 :7+ 2 "�"��
z:b�$�~�ue'{ (

φp(y′(t))
)′ = µq(t)f

(
t, y(t), y′(t)

)
, 0 < t < 1,

y(0) = a > 0, y(1) = 0.
(12)

uO'
(G1) f ∈ C

(
[0, 1]×(0,∞)×R ,R

)
;

∣∣f(t, y, v)
∣∣ ≤ [

g(y)+h(y)
]
ψ

(|v|),� [0, 1]×(0,∞)×R

M�A g ≥ 0 � (0,∞) 3&���+� h ≥ 0 � [0,∞) M3&� ψ > 0 � [0,∞) M3
&�

(G2) q ∈ C(0, 1) ∩ L1[0, 1], � (0, 1) M q > 0, q � [0, 1] M�%1
(G3) f(t, y, v) ≥ 0, t ∈ [0, 1], 0 ≤ y ≤ a, v ∈ R.
(G4) �� ε > 0, h(x)

x � (0, ε) MO+�A ∫ a
0
g(x) dx <∞.

(G5) I(z) =
∫ z
0

φ−1
p (u)

ψ(φ−1
p (u))

du, z ≥ 0.

r

µ0 =
I(ap−1)

p
p−1

[
sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx
.

S% 3 uOgz (G1)–(G5) "��A 0 < γ < µ0, (
p

p− 1
γ
[

sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx ∈ dom (I−1).

L 0 ≤ µ < µ0, (yi (12) �� y ∈ C1[0, 1], φp(y′) ∈ C1[0, 1], A� [0, 1) M y > 0.
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l �7+ 3 �/8�01B

σ = min
{a
n
, a− φ−1

p

[
I−1

( p

p− 1

[
sup
t∈[0,1]

q(t)
]∫ a

0

[
g(x) + h(x)

]
dx

)]}

q?�
l 7+ 3 T [4] �7+ 2.2 �]�ja�
B��ue'{ (

φp(y′(t))
)′ = µq(t)f

(
t, y(t), y′(t)

)
, 0 < t < 1,

y(0) = 0, y(1) = a > 0
(13)

�
S% 4 Lgz (G1)–(G5) "��A 0 < γ < µ0, (

p

p− 1
γ
[

sup
t∈[0,1]

q(t)
] ∫ a

0

[
g(x) + h(x)

]
dx ∈ dom (I−1).

L 0 ≤ µ < µ0, (yi (13) �� y ∈ C1[0, 1], φp(y′) ∈ C1[0, 1], A� (0, 1] M y > 0.
l 7+ 2, 7+ 4 T [4] a����

N _ ` b
1 Gatica J A, Oliker V, Waltman P. Singuler Nonlinear Boundray Value Problems for Second Order

Differential Equations. J. D. E., 1989, 79: 62–78

2 O’Regan Donal. Existence Theory for Nonlinear Ordinary Differential Equations. Dordrecht: Kluwer

Acad. Publ., 1997

3 O’Regan D. Theory of Singular Boundary Value Problems. Singapore: World Scientific Press, 1994

4 Agarwal Ravi P, O’Regan D. A Note on Existence of Nonnegative Solutions to Singular Semi-positone

Problems. Nonlinear Analysis, 1999, 36: 615–622

EXISTENCE OF NONNEGATIVE SOLUTIONS TO
SINGULAR SEMI-POSITONE PROBLEMS

WITH p-LAPLACIAN

LI Cuizhe GE Weigao

(Department of Applied Mathematics, Beijing Institute of Technology, Beijing 100081)

Abstract By using a direct analysis technique, the existence of nonnegative solutions was
established for singular semi-positone problems with p-Laplacian.

Key words Semi-positone, singular boundary value problem, p-Laplacian,
nonnegative solutions


