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1 b�Dj�HC

bW�k	I��

(Φ(x′(t))′ + f(t, x(t)) = 0, 0 < t < 1. (1.1)


�� “′” 
H d
dt , Φ(x) = |x|β−2 · x, β > 1, � x(t) ��k	 Dirichlet �
Zy [1]:

(i) x(0) = x(1) = 0,

jid�
Zy�

(ii) x(0) = 0, ax(1) + x′(1) = 0, a ≥ 0.

I�� f : (0, 1)× (0,∞) → (0,∞) ���A�� t = 0, 1 o x = 0���w��v����k�

f(t, x) = t−p(1 − t)−q(x−r + xα), p, q, r, α ≥ 0. (1.2)

��I� (1.1) ���of������ [2]–[6] o
f�bn����vaO (1.2), �O p, q, r

��a f � t = 0, 1 o x = 0 ������� β = 2 D�I� (1.1) ����x [1]–[5], 
� D.
O’Regan[1] ��� p < 1, q < 1, r > 0, (α = 0) D���cX���A� β > 1 D�b [6] �
��� p < 1, q < 1 � f �� x e�w (r = 0) D���cX���U��ICa��w���

bW� β > 1 �����������dK���I�o��j l!Yt�d�����
β > 1, p < β, q < β, r > 0, α < β − 1 D���cX���A� p ≥ β j q ≥ β D"e��k

  !h"!����a#TD��cX$���WcX�

#kV�cX (1.1)o (i)��$a� x ∈ C[0, 1]∩C2(0, 1), x(t) > 0, t ∈ (0, 1)��� (1.1)
o (i). cX (1.1) (ii) ��$a x ∈ C[0, 1] ∩ C1(0, 1] ∩ C2(0, 1) � x(t) > 0, t ∈ [0, 1), "#��
(1.1) (ii). 
b�%&%&�k�

'O 1.1 Ak	Zy���
1994 $ 4 ( 20 %L'� 1994 $ 9 ( 8 %L'yRU(
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(N) f(t, x) ≥ g0(t)ρ0(x), t ∈ (0, 1), x ∈ (0,∞)]. 
� g0 ∈ C[(0, 1), (0,∞)], ρ0 ∈
C[(0,∞), (0,∞)], A� inf

(0,1)
ρ0(x) > 0. "cX (1.1) o (i) ���.&Zya

∫ 1

0

|G(t)| 1
β−1 dt <∞, G(t) =

∫ t

1
2

g0(s)ds. (1.3)

AcX (1.1) o (ii) ���.&Zya�
∫ 1

1
2

g0(s)ds <∞;
∫ 1

0

|G(t)| 1
β−1 dt <∞, G(t) =

∫ 1

t

g0(s)ds. (1.4)

�����/MZy���kvA�
(H1) f(t, x) ≤ g(t)ρ(x), t ∈ (0, 1), x ∈ (0,∞), 
�

g ∈ C[(0, 1), (0,∞)], ρ ∈ C[(0,∞), (0,∞)].

(H2) ∃ω > 1,
∫ 1

0
|G(t)| ω

β−1 dt <∞, G(t) =
∫ t

1
2
g(s)ds.

(H′
2) ∃ω > 1,

∫ 1
1
2
g(t)dt <∞,

∫ 1

0
|G1(t)| ω

β−1 dt <∞. G1(t) =
∫ 1

t
g(s)ds.

(H3) ρ(x) ≤ C(xα + 1), x ≥ 1, � 0 ≤ α < β − 1, C > 0.
(H4)

∫ 1

0
1

Φ−1(ρ(x))dx <∞, Φ−1(x) 
H Φ �DaO�

(H5) ∀H > 0, ∃ψ ∈ C(0, 1) F f(t, x) ≥ ψ(t), t ∈ (0, 1), x ∈ (0,H], � ψ(t) ≥ 0. ,D
∀ε ∈ (0, 1) � 0 <

∫ ε

0
ψ(s)ds <∞, 0 <

∫ 1

1−ε
ψ(s)ds <∞.

'O 1.2 A (H1), (H2), (H3), (H4), (H5) ���"cX (1.1) o�
Zy (i) ���
'O 1.3 A (H1), (H′

2), (H3), (H4), (H5) ���"cX (1.1) o�
Zy (ii) ���
Q -.k	cX� {

(|x′|β−2x′)′ + t−p(1 − t)−q(x−r + xα) = 0,
x(0) = x(1) = 0,

(1.6)


� β > 1, p, q, r, α ≥ 0, α < β − 1. " (1.6) ���/&Zya p < β, q < β. IE /.��
� 1.1 o 1.2 �0 N%����Zy (H5), /z0 ψ(s) = H−r.

Q 1-. (1.6) 12�
ZyQa� x(0) = 0, ax(1) + x′(1) = 0, a ≥ 0, "cX���/
&Zya� q < 1, p < β.

2 MI01�VF

3���� 1.1, lW�cX (1.1) (i), A x ∈ C[0, 1] ∩ C2(0, 1) ��I��u t0 ∈ (0, 1)

�� x′(t0) = 0, x(t0) = ‖x‖C , 2 m = inf{ρ0(x) : 0 < x < x(t0)} > 0, "� t < t0 D�

Φ(x′(t)) ≥
∫ t0

t

g0(t)ρ0(x(t))dt ≥ m

∫ t0

t

g0(s)ds, x′(t) ≥ m
1

β−1

[ ∫ t0

t

g0

] 1
β−1

,

Z ∫ t0

0

[ ∫ t0

t

g0(s)ds
] 1

β−1
dt <∞.
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1 g0 ∈ C(0, 1), Z
∫ t0

t
|G(t)| 1

β−1 dt < ∞. ,��� ∫ 1

t0
|G(t)| 1

β−1 < ∞. Z (1.3) G54�2�c
X (1.1) (ii), A x a��"5S6�� 0 < t1 < t2 < 1 D�

Φ(x′(t1)) − Φ(x′(t2)) ≥ m

∫ t2

t1

g0(s)ds.

2 t2 → 1 �
∫ 1

t1

g0(s)ds <∞, t1 ∈ (0, 1), (2.1)

m

∫ 1

t1

g0(s)ds ≤ Φ(x′(t1)) + Φ(ax(1)).

3$ Φ o Φ−1 4�Z t ∈ (0, 1) D�

Φ−1(mG(t)) ≤ 2
1

β−1 Φ−1(max{Φ(x′(t)),Φ(ax(1))}) ≤ 2
1

β−1 max{x′(t), ax(1)}.

m6 φ′(x) > 0, x′′(t) < 0, Z7 a = 0 " x′(t) > 0 �

|G(t)| 1
β−1 ≤

(m
2

) 1
β−1

x′(t),

Z (1.4) ���7 a > 0, " x′(1) < 0. A x � t0 ∈ (0, 1) 758�" t ∈ (0, t0) D x′(t) > 0,
t ∈ (t0, 1) D x′(t) < 0, Z

|G(t)| 1
β−1 ≤

(m
2

) 1
1−β

[ax(1) + x′(t)], t ∈ [0, t0),

|G(t)| 1
β−1 ≤

(m
2

) 1
1−β

ax(1), t ∈ (t0, 1).

,6 (1.4) 54�

3 7KI08d9
W�k	��cX�

(Φ(x′(t))′ + fn(t, x(t)) = 0, 0 < t < 1, (3.1)


� fn(t, x) = f
(
t,max

{
1
n , x

})
, :Ga�

H(θ, x) =
∫ 1

0

Φ−1(θ − Fn(s, x))ds, (3.2)


� θ ∈ R1, x ∈ C[0, 1], Fn(s, x) =
∫ s

1
2
fn(u, x(u))du. ; (H1), (H2) <�7 x ∈ C[0, 1] �

x ∈ P = {x ∈ C[0, 1] : x(t) ≥ 0, t ∈ [0, 1]}, " |Fn(s, x)| ≤ C|G(s)|, C = max
[ 1

n ,‖x‖]
ρ(v). =9.<G

a H(θ, x) �$>�
aO 3.1 H �� (θ, x) ����� θ 8V4�



3� &h))**'+B+(NJ, (Φ(x′))′ + f(t, x) = 0 -)s*+,- 369

gR A θ → θ0, xm
C→x. m6 ‖xm‖C �
�

H(θ, xm) −H(θ0, x) =
∫ 1−ε

ε

{
Φ−1(θ − Fn(s, xm)) − Φ−1(θ0, Fn(s, x))

}
ds

+
∫ ε

0

{
Φ−1(θ − Fn(s, xm)) − Φ−1(θ0 − Fn(s, x))

}
ds

+
∫ 1

1−ε

{
Φ−1(θ − Fn(s, xm)) − Φ−1(θ0 − Fn(s, x))

}
ds.

.< ∣∣Φ−1(θ − Fn(s, x))
∣∣ ≤ 2

1
β−1

[
Φ−1(|θ|) + C

1
β−1 |G(s)| 1

β−1
]
.


� C ? θ, x e��Z

∣∣∣
∫ ε

0

∣∣∣ ≤ 2
∫ ε

0

C
1

β−1 |G(s)| 1
β−1 ds+

∫ ε

0

[
Φ−1(|θ|) + Φ−1(|θ0|)

]
ds.

; (H2) < lim
ε→0

∫ ε

0

= 0, ,�� lim
ε→0

∫ 1

1−ε

= 0, 1� s ∈ [ε, 1 − ε] D Fn �� s, x ���:A

lim
θ→θ0
xm→x

∫ 1−ε

ε

= 0.

aO 3.2 H(θ, x) = 0 ;�9�X θ = θ(x).
gR ;� Fn �� s 8V4�7 Fn � 
�" θ → +∞ D H(θ, x) → +∞. P"�A

s→ 1 D Fn(s, x) → +∞, "2 θ = Fn(t, x), θ → +∞ D� t→ 1. <KA t > 1
2 , "

∫ t

0

Φ−1(θ − Fn(s, x))ds ≥
∫ 1

2

0

Φ−1(θ − Fn(s, x))ds ≥
∫ 1

2

0

Φ−1(θ 1
2
− Fn(s, x))ds > 0,


� θ 1
2

= Fn

(
1
2 , x

)
. "#�; θ > 0 D�

∣∣∣
∫ 1

t

Φ−1 − Fn(s, x))ds
∣∣∣ =

∫ 1

t

Φ−1(Fn(s, x) − θ)ds

≤
∫ 1

t

Φ−1(Fn(s, x))ds ≤
∫ 1

t

C
1

β−1 |G(s)| 1
β−1 ds.

Z θ /M8D��� H(θ, x) > 0, ,��� θ → −∞ D H(θ, x) < 0. �=�
aO 3.3 A (H1), (H′

2)���"GaH1(θ, x)�� (θ, x)����� θ>?��H1(θ, x) = 0
;�9�� θ1 = θ1(x). �:

H1(θ, x) = Φ−1(θ) + a

∫ 1

0

Φ−1
(
θ +

∫ 1

s

fn(u, x(u))du
)
ds.

gR qj:;�/z3$k	<G
∫ 1

s

fn(u, x(u))du ≤ CG1(S), (3.3)

Φ−1
(
θ +

∫ 1

s

fn(u, x(u))du
)
≤ Φ−1(|θ|) + C

1
β−1 |G1(s)| 1

β−1 . (3.4)
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#kW� (3.1) (i). eA (H1), (H2), (H3), (H4) ���:�

(Anx)(t) =
∫ t

0

Φ−1
(
θ(x) −

∫ s

1
2

fn(u, x(u))du
)
ds, (3.5)


� x ∈ P , θ(x) ;@� 3.2 =��.< (Anx)(0) = 0, (Anx)(1) = 0, � Anx ∈ C[0, 1]. ;�
H(θ(x), x) = 0, " (3.2) G��@laO�>E�Z.� t0 �� θ(x) =

∫ t0
1
2
fn(u, x(u))du. A

t ∈ (t0, 1), " θ(x) <
∫ t

1
2
fn, Z

(Anx)(1) = 0 <
∫ t

0

Φ−1
(
θ(x) −

∫ s

1
2

fn

)
ds = (Anx)(t).

A� t ∈ (0, t0) D� θ(x) >
∫ t

1
2
fn, :A 0 < t < 1 D� (Anx)(t) > 0.

aO 3.4 Ga θ(x) : P → R1 ����a�
Ga�
gR .� θ ���:;�k� θ 2�
nL?�
n�P"�A xm ∈ P �
�1 θm =

θ(xm) → +∞. ;� H(θm, xm) = 0, Z.� tm ∈ (0, 1), F θm = Fn(tm, xm), = θm → +∞d Z
tm → 1, A θm > 0 "

∫ tm

0

Φ−1(θm − Fn(s, xm))ds =
∫ 1

tm

Φ−1(Fn(s, xm) − θm)ds

<

∫ 1

tm

Φ−1(Fn(s, xm))ds→ 0.

1� tm > 1
2 D�

∫ tm

0

Φ−1(θm − Fn(s, xm))ds ≥
∫ 1

2

0

Φ−1(θm − Fn(s, xm))ds

≥
∫ 1

2

0

Φ−1
(
θm − Fn

(1
2
, xm

))
ds

≥ 1
2
Φ−1

(
θm − C

∣∣∣G(1
2

)∣∣∣) → +∞.

aO 3.5 An : P → P @���

gR ;@� 3.1 ���o@� 3.4 < An ��	�
�A ‖x‖ �
DB�

|(Anx)(t2) − (Anx)(t1)| ≤
∣∣∣∣
∫ t2

t1

(
Φ−1(|θ|) + C

1
β−1 |G(s)| 1

β−1
)
ds

∣∣∣∣,
�< An @��� (Arzela ��).

aO 3.6 A (H1), (H2), (H3), (H4) ���"cX (3.1) o (i) �J$ n ���
gR � λfn HY fn, 0 ≤ λ ≤ 1, u; (3.2) �>�Gaa H(θ, λ, x), A@� 3.2 =��X

a θ(λ, x), ";@� 3.1 .< H(θ, λ, x) �� (θ, λ, x) ���� θ �� (λ, x) ��	�
�PL
!��<k	<OG54 (ε > 0),

(i) 1 < β ≤ 2 D� ∀x ∈ R,

Φ−1(x+ ε) − Φ−1(x) ≥ 2Φ−1
( ε

2

)
; (3.6)
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(ii) β > 2 D� x ∈ [a, b],

Φ−1(x+ ε) − Φ−1(x) ≥ min{Φ−1(a+ ε) − Φ−1(a),Φ−1(b+ ε) − Φ−1(b)}. (3.7)

kM��� ∀ε > 0, ∃ δ > 0, δ /? ε, n, θ1, θ2, R ���F� θ1 ≤ θ ≤ θ2, 0 ≤ λ ≤ 1, x ∈ P ,
‖x‖ ≤ R D�

H(θ + ε, λ, x) −H(θ, λ, x) ≥ δ. (3.8)

IE �;�

H(θ + ε, λ, x) −H(θ, λ, x) =
∫ 1

0

{
Φ−1(θ + ε− λFn) − Φ−1(θ − λFn)

}
ds

>

∫ 1
2

1
4

{
Φ−1(θ + ε− λFn) − Φ−1(θ − λFn)

}
ds,

7 1 < β ≤ 2, "; (3.6) G�

H(θ + ε, λ, x) −H(θ, x) ≥ 1
2
φ−1

(ε
2

)
;

7 β > 2, " θ1 ≤ θ ≤ θ2, 0 ≤ λ ≤ 1, ‖x‖ ≤ R D�� s ∈ [
1
4 ,

1
2

]
,

θ − λFn ≤ θ2 + C|G(s)| ≤ θ2 + CM,


� M = sup
[ 14 , 1

2 ]

|G(s)|. ;�,6�� θ − λFn ≥ θ1 − CM Z; (3.7) G�

H(θ + ε, λ, x) −H(θ, x) ≥ 1
4

min
{
Φ−1(θ2 + CM + ε) − Φ−1(θ2 + CM),

Φ−1(θ1 − CM + ε) − Φ−1(θ1 − CM)
} �

= δ > 0.

kM2� θ(λ, x) �� λ ���w��� x ��
ET[� �IE �A ε > 0, ;@�
3.4 o��.< θ(λ, x) J�
Ga�Z� θ0 F |θ(λ, x)| ≤ θ0, 0 ≤ λ ≤ 1, ‖x‖ ≤ R. ; (3.8)
G< H(θ(λ0, x) + ε, λ0, x) ≥ δ > 0. 2;@� 3.1 o��< ∃δ > 0, � |λ − λ0| < δ, ‖x‖ < R

D� H(θ(λ0, x) + ε, λ, x) > 0. ,��� |λ − λ0| < δ D H(θ(λ0, x) − ε, λ, x) < 0, Z.�
|θ(λ, x) − θ(λ0, x)| < ε.

:T� N �k�

N(λ, x) =
∫ t

0

φ−1(θ(λ, x) − λFn(s, x))ds.

;@� 3.5, �[� λ, N �� x @������ (λ, x) ���� λ0 �� λ ���w� x ∈ P ,
‖x‖ ≤ R � �; [8] < N @���A x ∈ P , x = N(λ, x), ".<

{−(Φ(x′(t)))′ = λfn(t, x(t)), 0 < t < 1,
x(0) = x(1) = 0.

(3.9)

A x(t) � t0 ∈ (0, 1) 7m8�" t ∈ (0, t0) D�

Φ(x′(t)) ≤
∫ t0

t

g(s)p(x(s))ds ≤ C(1 + ‖x‖α)(C1 +G(t)|),
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x′(t) ≤ C2(1 + ‖x‖ α
β−1 )(1 + |G(t)| 1

β−1 ).

lM� ‖x‖ ≤ C3(1 + ‖x‖ α
β−1 ). ;� α < β − 1, Z ‖x‖ ≤ K = const. 0 R > K, " x ∈ P .

‖x‖ = R D x �= N(λ, x), :A

i(N(λ, x), P ∩BR, P ) = i(An, P ∩BR, P ) = i(N(0, x), P ∩BR, P ) = 1.

�=�
#k2W� (3.1) (ii). A (H1), (H′

2), (H3), (H4) ���:

(Bnx)(t) =
∫ t

0

Φ−1
(
θ1(x) +

∫ 1

s

fn(u, x(u))ds
)
ds.

5S M�W��< Bnx ∈ C[0, 1] ����
Zy (ii), A� t ∈ (0, 1) D (Bnx)(t) > 0. A
H1(θ, λ, x) o θ1(λ, x) �$>,^5S�"

aO 3.7 Ga θ1(λ, x) �� (λ, x) a��Ga��� (λ, x) a�
Ga�� Bn : P → P

@���

aO 3.8 cX (3.1) (ii) �J$ n ���
(�;).

4 SP0hS
aO 4.1 A (H1), (H2), (H3) ���";�? n e���O R > 1, F (3.1) (i) ����

0 ≤ x(t) ≤ R− 1, t ∈ [0, 1].

gR A x � t0 ∈ (0, 1) 758�<KA ‖x‖ > 1, 0 t1 ∈ (0, t0) F x(t1) = 1, " t ∈ [t1, t0]
D x(t) ≥ 1. ; (3.1) lM�

Φ(x′(t)) ≤
∫ t0

t

g(s)ρ
(

max
{ 1
n
, x(s)

})
ds ≤

∫ t0

t

Cg(s)(‖x‖α + 1)ds. (4.1)

0 t2 ∈ (t0, 1) F x(t2) = 1, "[� t ∈ (t0, t2) D�

−Φ(x′(t)) ≤
∫ t

t0

Cg(s)(‖x‖α + 1)ds. (4.2)

7 t0 ≥ 1
2 , ; (4.2) �

−Φ(x′(t)) ≤ C(‖x‖α + 1)G(t), −x′(t) ≤ C1‖x‖ α
β−1 |G(t)| 1

β−1 .

Z�
‖x‖ − 1 ≤ C1‖x‖ α

β−1

∫ 1

0

|G(t)| 1
β−1 dt.

B� α < β − 1 �<%�54�� t0 ≤ 1
2 D5S�:;��=�
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#k� ρ(x) :rqM\��A R > 0 ;@� 4.1 =��<KA ρ(x) ≥ 1, x ∈ (0,∞) (P"
� 1 + ρ HY). A R > 2, 2 b(x) = sup

[x,R]

ρ(u), m6 b ∈ C(0, R], �w� ρ(x) ≤ b(x). 2

T (x) =
∫ x

0

1
Φ−1(b(u))

du.

; (H4) < T ∈ C[0, R] �8V4�; (H5) ;�p\� H = R �aO ψ(t), A x J (3.1) (i) �
��� t0 758�" t ∈ (0, t0) D�

Φ(x′(t)) ≥
∫ t0

t

f
(
u,max

{ 1
n
, x

})
du ≥

∫ t0

t

ψ(s)ds,

x(t) ≥
∫ t

0

Φ−1
(∫ t0

u

ψ(s)ds
)
du. (4.3)

,6 t ∈ (t0, 1) D�

x(t) ≥
∫ 1

t

Φ−1
( ∫ u

t0

ψ(s)ds
)
du. (4.4)

aO 4.2 A (H1), (H2), (H3), (H4), (H5) ��� x J (3.1) (i) ��� t0x J x �58E�
" η ? n e�F

η ≤ t0x ≤ 1 − η.

gR P"7�� xn F t0xn
= t0n → 0, 1, �� t0n → 0, A t0n <

1
2 , "; (4.6) o (H5) �

‖xn‖ = x
(
t0n

) ≥
∫ 1

1
2

Φ−1
(∫ u

1
2

ψ(s)ds
)
du > 0,

Z�A ‖xn‖ → C0 > 0. ;� t ∈ (
0, t0n

)
D xn 4�Z

0 < Φ(x′n(t)) ≤
∫ t0n

t

g(s)b
(

max
{ 1
n
, xn(s)

})
ds ≤ b(xn(t))

∫ t0n

t

g(s)ds.

2 zn(t) = T (xn(t)), " zn(0) = 0 �

z′n(t) ≤ Φ−1
( ∫ t00

t

g(s)ds
)
≤ Φ−1(|G(t)|),

zn

(
t0n

) ≤
∫ t0n

0

Φ−1(|G(t)|)dt→ 0.

1 zn

(
t0n

) → T (C0) > 0, `]�
aO 4.3 A (H1)–(H5) ���";�? n e���O M > 0, F (3.1) (i) �g�� x(t)

��� ∫ 1

0

∣∣∣ d
dt
T (x(t))

∣∣∣ωdt ≤M.

gR A z(t) = T (x(t)), u t0x = t0, " t0 ∈ [η, 1 − η]. A t ∈ (0, t0), "

z′(t) ≤ Φ−1
(∫ t0

t

g
)
≤ Φ−1(C + |G(t)|),
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|z′(t)|ω ≤ C1(1 + |G(t)| ω
β−1 ), (4.5)


� C,C1 ? n e��,��� t ∈ (t0, 1) D (4.5) 54�d^p�%��
'O 1.2 ]gR ;@� 3.6 A (3.1) (i) ��a xn. 2 zn = T (xn), ";@� 4.1 o

4.3 B� Arzela @�< zn ��	 (1ua zn) zn
C→ z. 2 x(t) = T−1(z(t)), " xn

C→x, :A
x(0) = x(1) = 0. ; (4.3) G�� t ∈ (0, η) D�

xn(t) ≥
∫ t

0

Φ−1
( ∫ η

u

ψ(s)ds
)
du.

7 t ∈ (η, t0), " xn(t) ≥ xn(η). 2; (4.4) G�� t ∈ (1 − η, 1) D�

xn(t) ≥
∫ 1

t

Φ−1
(∫ u

1−η

ψ(s)ds
)
du,

A t ∈ (t0, 1 − η) D� xn(t) ≥ xn(1 − η). :

x∗(t) =




∫ t

0

Φ−1
( ∫ η

u

ψ(s)ds
)
du, t ∈ (0, η);

min
{∫ η

0

Φ−1
( ∫ η

u

ψ(s)ds
)
du,

∫ 1

1−η

φ−1
(∫ u

1−η

ψ(s)ds
)
du

}
, t ∈ [η, 1 − η];

∫ 1

t

Φ−1
(∫ u

1−η

ψ(s)ds
)
du, t ∈ (1 − η, 1),

" t ∈ (0, 1) D� x∗(t) > 0. [� t1 ∈ (0, 1), ; (4.5) G< z′n(t1) �
�Z�A z′n(t1) → z0, "
x′n(t1) → z0

T ′(x(t1))
�
=x.

; (3.1) < t ∈ (0, 1) D�

− Φ(x′n(t)) + Φ(x′n(t1)) =
∫ t

t1

f
(
s,max

{ 1
n
, xn(s)

})
ds,

xn(t) − xn(t1) =
∫ t

t1

Φ−1
[
Φ(x′n(t1)) −

∫ t

t1

f
(
s,max

{ 1
n
, xn

})
ds

]
dt.

� [t1, t]  � xn(t) ≥ x∗(t) ≥ m > 0, Z; f ���w<

x(t) − x(t1) =
∫ t

t1

Φ−1
[
Φ(x) −

∫ t

t1

f(s, x)ds
]
dt.

:A (Φ(x′)′ = −f(t, x). �=�
� (3.1) (ii) A^�5S6�k	%��
aO 4.4 A (H1), (H′

2), (H3), (H4), (H5) ���";�? n e���O R > 1, F (3.1)
(ii) ����� 0 ≤ x(t) ≤ R− 1, �7 t0x J
58E�" t0x ≥ η, 
� η ∈ (0, 1) ? n e��"

#�k	Yt54� ∫ 1

0

∣∣∣ d
dt
T (x(t))

∣∣∣ωdt ≤M,
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� M = const ? n e��

(�;)
B�9@�5S����� 1.3, :;�oz3$p\�_gaO x∗ p��
i_ :`�B`�$xcz{
H|u�St�
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Some Existence Principles for the Singular Second Order Differential Equation (Φ(x′))′+f(t, x) =
0

Liu Xiyu
(Department of Mathematics, Shandong Normal University, Jinan 250014, China)

Abstract: This paper deals with a class of boundary value problems of ordinary differential
equations of second order which have singular right hand term. We will show that there are no
solutions when the singularity of f(t, x) with respect to t is greater than a certain value, and
solutions exist while the singularity is less than the value. The singularity with respect to u at
u = 0 is not restricted.
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