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1 +&��6� ;p p-Laplace �}<i��wQE�m�	 (BVP):
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











(ϕp(u
′′(t)))′ + w1(t)f1(t, v(t)) = 0, 0 < t < 1,

(ϕp(v
′′(t)))′ + w2(t)f2(t, u(t)) = 0, 0 < t < 1,

α1u(0) − β1u
′(0) = 0 = γ1u(1) + δ1u

′(1), u′′(0) = 0,

α2v(0) − β2v
′(0) = 0 = γ2v(1) + δ2v

′(1), v′′(0) = 0

(1.1)g�<2Z-�Pu ϕp (s) = |s|p−2s, p ≥ 2, αi, γi > 0, βi, δi ≥ 0, ρi = αiγi+αiδi+βiγi > 0,>� fi ∈ C((0, 1) × [0,+∞), [0,+∞)), wi(t) ∈ C((0, 1), [0,+∞)), fi, wi(t) W0Z t = 0, 1-QQ-� i = 1, 2.�L,Np p-Laplace�}�m�	g�<6�
[_O�PiRp p-Laplace�}<i�QE�m�	g�<6�%N}��o�OPz�wQE�m�	g�<�mn!OÆ�ZS BVP(1.1)%�<�m�� �Agarwal P R, O’RegantWong P JZ [1]u6�9�� 2009 N 2 V 26 d|:�
∗ l��`&4�� (10471075) v_A4* y4&Ey'&8�� (20060446001) |x'H�
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 35!�w�m�	 u′′+f(t, v) = 0, v′′+g(t, u) = 0,;)ro2Z;
g�<�B�:Zr� f, gZ��61!
<r� ψ, ϕ : [0,∞) → (0,∞) �"t�� |f(t, w)| ≤ α(t)ψ(t), |g(t, w)| ≤
β(t)φ(t), Pu α, β ∈ L1[0, 1]. 20b�`�^Z [2] u�B9;� p-Laplace QE Sturm-

Liouville �m�	�
{

(ϕp(u
′))′ + g(t)f(u) = 0, 0 < t < 1,

αu(0) − βu′(0) = 0, γu(1) + δu′(1) = 0,Pu α, γ > 0, β, δ ≥ 0, f ∈ C([0,∞]), g(t) W0ZMC t = 0 t t = 1 -QQ-<g�<2Z-�PJ(z�`�^Z [3] u6�9p p-Laplace <�w�m�	�


























(ϕp(u
′))′ + f1(t, v) = 0,

(ϕp(v
′))′ + f2(t, u) = 0,

α1u(0) − β1u
′(0) = 0 = γ1u(1) + δ1u

′(1),

α2v(0) − β2v
′(0) = 0 = γ2v(1) + δ2v

′(1),Pur� f1, f2 ":ZZ�\� [0, 1] lz61<�WN f1, f2 <l*tr�B:Z7F61?�V<�����Z�l�a<�,l�%�p p-Laplace�}<i��wQE�m�	 BVP(1.1), W0r� QQEC�XL Green r�<Rr�GD�}<VQ�w!JCp�/B6��	 BVP(1.1) <g�<2Z-��9jG��v:�m�!d) F<I/�*� 1.1 (S�,w<z+rSz5�!JCG/)[4] q X z Banach(��K ⊆ Xz X l<;
z� Ω1,Ω2 ⊂ X zQ�$��W 0 ∈ Ω1, Ω1 ⊂ Ω2, h T : K 7→ X z_61<�}�D� F8
��l;�
1) ‖Tu‖ ≤ ‖u‖, u ∈ K ∩ ∂Ω1 W ‖Tu‖ ≥ ‖u‖, u ∈ K ∩ ∂Ω2;

2) ‖Tu‖ ≥ ‖u‖, u ∈ K ∩ ∂Ω1 W ‖Tu‖ ≤ ‖u‖, u ∈ K ∩ ∂Ω2,^ T Z K ∩ (Ω2 \ Ω1) l2Z;
!JC�
2 -�0��+�� E = C[0, 1], ‖w‖ = sup

t∈[0,1]

|w(t)|, E+ = {u ∈ E;u(t)zX℄<
r�},^Z E×E lUgS� ‖(u, v)‖0 = max{‖u‖, ‖v‖}, ∀ (u, v) ∈ E ×E f& Banach (�� X := E+ ×E+z (E × E, ‖ · ‖0) u<z�Zd4 (u1, v1) ≥ (u2, v2) zp u1 ≥ u2, v1 ≥ v2.���	G� ��&5
(H1) f1(t, v(t)) ≤ g1(t)h1(v(t)), f2(t, u(t)) ≤ g2(t)h2(u(t)), gi(t) : (0, 1) → [0,+∞)61, hi(∗) : [0,+∞) → [0,+∞)61, i = 1, ∗ = v; i = 2, ∗ = u, gi'Zt = 0, 1 QE�

i = 1, 2.

(H2) wi ∈ C((0, 1), [0,+∞)), wiZ t = 0, 1QE�W 0 ≤
∫ 1

0
wi(s)gi(s) ds <∞, i = 1, 2.? Gi �x�m�	
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{

∗′′ = 0, 0 < t < 1,

αi ∗ (0) − βi ∗ ′(0) = 0, γi ∗ (1) + δi ∗ ′(1) = 0< Green r��Pu ∗ 8 i = 1 u^ v, 8 i = 2 u^ u, ^
Gi(t, s) =







1

ρi

(γi + δi − γit)(βi + αis), 0 ≤ s ≤ t ≤ 1,

1

ρi

(γi + δi − γis)(βi + αit), 0 ≤ t ≤ s ≤ 1,Pu ρi = γiδi + γiαi + αiδi. Ak Gi(t, s) ≤ Gi(s, s), 0 ≤ t, s ≤ 1.GD�} A � A(u(t), v(t)) = (A1(u, v)(t), A2(u, v)(t)), Pu
Ai(u(t), v(t)) =

∫ 1

0

Gi(t, τ)φq

(

∫ τ

0

wi(s)fi(s, ∗(s)) ds
)

dτ, (u, v) ∈ X,

∗ 8 i = 1 u^ v, 8 i = 2 u^ u.h A(u, v) = (u, v) 2Z!JC�^P
∗′ =(Ai(u, v))

′(t) =

∫ 1

0

Gi
′(t, τ)φq

(

∫ τ

0

wi(s)fi(s, ∗(s)) ds
)

dτ

= − γi

ρi

∫ t

0

(βi + αiτ)φq

(

∫ τ

0

wi(s)fi(s, ∗(s)) ds
)

dτ

+
γi

ρi

∫ 1

t

(γi + δi − γiτ)φq

(

∫ τ

0

wi(s)fi(s, ∗(s)) ds
)

dτ,

∗′′ =(Ai(u, v))
′′(t) = −φq

(

∫ t

0

wi(s)fi(s, ∗(s)) ds
)

,�� φp(∗′′) = −
∫ t

0 wi(s)fi(s, ∗(s)) ds,h (φp(∗′′))′ = −wi(s)fi(s, (∗)(s)).Pu8 i = 1u�
∗ ^ v, 8 i = 2 u� ∗ ^ u. >�Aj αi, γi, βi, δi D��m���H.�h (u, v) ∈ X,A(u, v) = (u, v), ^ (u, v) z�m�	 (1.1) <��NaC< θ ∈

(

0, 1
2

)

, ?
K =

{

(u, v) ∈ X |(u, v) ≥ (0, 0),
(

min
θ≤t≤1−θ

|u(t)|, min
θ≤t≤1−θ

|v(t)|
)

≥ (M1‖u‖,M2‖v‖)
}

,Pu
0 < Mi = min

{δi + θiγi

γi + δi
,
θiαi + βi

αi + βi

}

, i = 1, 2.*� 2.1 AK ⊂ K.M ∀ (u, v) ∈ K, t ∈ [0, 1], Q
A1(u, v)(t) =

∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)f1(s, v(s)) ds
)

dτ

≤
∫ 1

0

G1(τ, τ)φq

(

∫ τ

0

w1(s)f1(s, v(s)) ds
)

dτ,
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 35!h
‖A1‖ ≤

∫ 1

0

G1(τ, τ)φq

(

∫ τ

0

w1(s)f1(s, v(s)) ds
)

dτ.AkN t ∈ [θ, 1 − θ] Q Gi(t,τ)
Gi(τ,τ) ≥Mi, τ ∈ [0, 1], h (u, v) ∈ K, ^

min
θ≤t≤1−θ

A1(u, v)(t) = min
θ≤t≤1−θ

∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)f1(s, v(s)) ds
)

dτ

≥M1

∫ 1

0

G1(τ, τ)φq

(

∫ τ

0

w1(s)f1(s, v(s)) ds
)

dτ

≥M1‖A1‖,�/ min
θ≤t≤1−θ

A2(u, v)(t) ≥M2‖A2‖, h AK ⊂ K.*� 2.2 A : K → K �_61�}�M (1) j A : K → K ;sQ��qaC< D ⊂ K �Q��� ∃M > 0, ∀ (u, v) ∈ K, ‖(u, v)‖ ≤M , ^
|A1(u(t), v(t))| ≤

∫ 1

0

G1(τ, τ)φq

(

∫ 1

0

w1(s)g1(s)h1(v(s)) ds
)

dτ

≤max
{

φq(h1(v(t)) : 0 ≤ t ≤ 1
}

∫ 1

0

G1(τ, τ)φq

(

∫ 1

0

w1(s)g1(s) ds
)

dτ

=max{φq(h1(v(t)) : 0 ≤ t ≤ 1}φq

(

∫ 1

0

w1(s)g1(s) ds
)

∫ 1

0

G1(τ, τ) dτ

=N1 <∞,�/ |A2(u(t), v(t))| ≤ N2 <∞, Pu
N2 = max{φq(h2(u(t)) : 0 ≤ t ≤ 1}φq

(

∫ 1

0

w2(s)g2(s) ds
)

∫ 1

0

G2(τ, τ) dτ,^ N∗ = max{N1, N2}, ^ ‖A(u, v)‖ ≤ N∗, ∀ (u, v) ∈ K, /P A Z K l;sQ��
(2) j A ?L61�H� Gi(t, s) Z [0, 1] × [0, 1] l61�/P;s61�H.� ∀ ε > 0, ∃ δ > 0 v8

|t1 − t2| < δ u�NaC< ξ ∈ [0, 1], Q
∣

∣Gi(t1, ξ) −Gi(t2, ξ)
∣

∣ <
ε

2

([

max
{

φq(hi(∗(t)) : 0 ≤ t ≤ 1
}]

φq

(

∫ 1

0

wi(s)gi(s) ds) dt
))−1

,Pu8 i = 1 u� ∗ ^ v, 8 i = 2 u� ∗ ^ u. hNaC< D ∈ K, Q
∣

∣A(u, v)(t1) −A(u, v)(t2)
∣

∣

=
∣

∣(A1(u, v)(t1), A2(u, v)(t1)) − (A1(u, v)(t2), A2(u, v)(t2))
∣

∣

=
∣

∣(A1(u, v)(t1) −A1(u, v)(t2)), (A2(u, v)(t1) −A2(u, v)(t2))
∣

∣

≤
∣

∣(A1(u, v)(t1) −A1(u, v)(t2))
∣

∣ +
∣

∣(A2(u, v)(t1) −A2(u, v)(t2))
∣

∣
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=
∣

∣

∣

∫ 1

0

(G1(t1, τ) −G1(t2, τ))φq

(

∫ τ

0

w1(s)g1(s)h1(v(s)) ds
)

dτ
∣

∣

∣

+
∣

∣

∣

∫ 1

0

(G2(t1, τ) −G2(t2, τ))φq

(

∫ τ

0

w2(s)g2(s)h2(u(s)) ds
)

dτ
∣

∣

∣

≤
∣

∣

∣

∫ 1

0

(G1(t1, τ) −G1(t2, τ))max
{

φq(h1(v(t)) : 0 ≤ t ≤ 1
}

φq

(

∫ 1

0

w1(s)g1(s) ds
)

dt
∣

∣

∣

+
∣

∣

∣

∫ 1

0

(G2(t1, τ) −G2(t2, τ))max
{

φq(h2(u(t)) : 0 ≤ t ≤ 1
}

φq

(

∫ 1

0

w2(s)g2(s) ds
)

dt
∣

∣

∣

<
ε

2
+
ε

2
= ε,hk AD ?L61�P A−A G/k AD %N�<�

(3) �|jG A : K → K 61�q {(un(t), vn(t))} ⊂ K × K, W (un(t), vn(t)) → (u0(t), v0(t)), n → ∞, P{7-k
∃M0 v; ‖(u0, v0)‖ ≤ M0, ‖(un, vn)‖ ≤ M0,  j A(un, vn) → A(u0, v0) (n → ∞), t ∈
[0, 1]. H�

∣

∣A(un, vn)(t) −A(u0, v0)(t)
∣

∣

≤
∫ 1

0

G1(τ, τ)|φq

(

∫ 1

0

w1(s)f1(s, (vn(s)) ds
)

− φq

(

∫ 1

0

w1(s)f1(s, v0(s)
)

ds
∣

∣

∣
dt

+

∫ 1

0

G2(τ, τ)
∣

∣

∣
φq

(

∫ 1

0

w2(s)f2(s, (un(s)) ds
)

− φq

(

∫ 1

0

w2(s)f2(s, u0(s)
)

ds
∣

∣

∣
dt,Plw� H2 � f1, f2 <61-� L- *t{7G/Ak A : K → K z61<�jGz�{<�d4/A��l�~� A : K → K z_61�}�

3 4(�� Fd)��<v:�m��V���}!;)��vL<���
(H3) 0 ≤ h+

(1)0 < η
p−1
1 , 0 ≤ h+

(2)0 < η
p−1
2 ;

(H4) (M−1
1 ξ1)

p−1 < f−
(1)∞ ≤ ∞, (M−1

2 ξ2)
p−1 < f−

(2)∞ ≤ ∞;

(H5) 0 ≤ h+
(1)∞ < η

p−1
1 , 0 ≤ h+

(2)∞ < η
p−1
2 ;

(H6) (M−1
1 ξ1)

p−1 < f−
(1)0 ≤ ∞, (M−1

2 ξ2)
p−1 < f−

(2)0 ≤ ∞,Pu
h+

(i)0 := lim
∗→0

hi(∗)
∗p−1

, h+
(i)∞ := lim

∗→∞

hi(∗)
∗p−1

, i = 1, 2,

f−
(i)0 := lim

∗→0

fi(s, ∗)
∗p−1

, f−
(i)∞ := lim

∗→∞

fi(s, ∗)
∗p−1

, i = 1, 2,
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 35!lwu8 i = 1 u� ∗ ^� v, 8 i = 2 u� ∗ ^� u. �W ηi, ξi D�
0 ≤ ηi ≤

(

max
t∈[0,1]

∫ 1

0

Gi(t, τ)φq

(

∫ τ

0

wi(s)gi(s) ds
)

dτ
)−1

,

ξi ≥
(

min
t∈[θ,1−θ]

∫ 1−θ

θ

Gi(t, τ)φq

(

∫ τ

0

wi(s) ds
)

dτ
)−1

.�� 3.1 fm�� H1–H4 &5�̂ �m�	 BVP(1.1)ro2Z;
g� (u(t), v(t)),

t ∈ (0, 1).M PT~?k A : K 7→ K z_61<�P H3 u�� 0 ≤ h+
(i)0 < η

p−1
i , i = 1, 2k�∃ r > 0,8 0 ≤ v(t) ≤ r, 0 ≤ u(t) ≤ r, t ∈

[0, 1] u�Q h1(v) ≤ η
p−1
1 vp−1, h2(u) ≤ η

p−1
2 up−1. ? Ω1 = {(u, v) ∈ K; ‖(u, v)‖0 < r}, ^8 (u, v) ∈ ∂Ω1 u�Q 0 ≤ u(t) ≤ r, 0 ≤ v(t) ≤ r, t ∈ [0, 1], ^Q

A1(u(t), v(t)) =

∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)f1(s, v(s)) ds
)

dτ

≤
∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)g1(s)h1(v(s)) ds
)

dτ

≤η1‖v‖ max
t∈[0,1]

∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)g1(s) ds
)

dτ ≤ ‖v‖,���‖A1‖ ≤ ‖v‖. �/'j ‖A2‖ ≤ ‖v‖,h ‖A‖0 = max
{

‖A1‖, ‖A2‖
}

≤ ‖(u, v)‖0, ∀ (u, v)

∈ ∂Ω1.>;VF�P H4 u�� ξ
p−1
i < f−

(i)∞ ≤ ∞, i = 1, 2 k� ∃R > r > 0, 8 v(t) ≥
R, u(t) ≥ R, t ∈ [0, 1] u�Q f1(s, v) ≥ (M−1

1 ξ1)
p−1vp−1, f2(s, u) ≥ (M−1

2 ξ2)
p−1up−1. ^

R > max {R,M−1
1 R,M−1

2 R}, ? Ω2 =
{

(u, v) ∈ K; ‖(u, v)‖0 < R
}

, ^8 (u, v) ∈ ∂Ω2 u�!t;�-�!Wq ‖v‖ = ‖(u, v)‖0, ^Q
A1(u(t), v(t)) =

∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)f1(s, v(s)) ds
)

dτ

≥M−1
1 ξ1 min

t∈[θ,1−θ]

∫ 1−θ

θ

G1(t, τ)φq

(

∫ τ

0

w1(s)v
p−1 ds

)

dτ

≥ξ1‖v‖ min
t∈[θ,1−θ]

∫ 1−θ

θ

G1(t, τ)φq

(

∫ τ

0

w1(s) ds
)

dτ

≥‖v‖ = ‖(u, v)‖0,��� ‖A1‖ ≥ ‖(u, v)‖0. h ‖A‖0 = max {‖A1‖, ‖A2‖} ≥ ‖(u, v)‖0, ∀ (u, v) ∈ ∂Ω2. /PPI/ 1.1 ; A Z Ω1 \Ω2 lQ;!JC (u, v), � BVP(1.1) Q;g� (u(t), v(t)), t ∈ (0, 1).j���� 3.2 fm�� H1, H2, H5, H6 &5�^ BVP(1) Q� (u(t), v(t)), t ∈ (0, 1), W
u(t) > 0, v(t) > 0.M P�� H5 u 0 ≤ h+

(i)∞ < η
p−1
i , i = 1, 2,2Z R0 > 0, εi > 0,8 u(t) ≥ R0, v(t) ≥
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R0, t ∈ [0, 1] u�v; h1(v) < (η1 − ε1)
p−1vp−1, h2(u) < (η2 − ε2)

p−1up−1. �
a = max

{

max{h1(v) : 0 ≤ ‖v‖ ≤ R0

}

, max {h2(u) : 0 ≤ ‖u‖ ≤ R0}
}

,^ R > max
{

aε−1
1 , aε−1

2

}

, � Ω1 =
{

(u, v) ∈ K; ‖(u, v)‖0 < R
}

, ^8 (u, v) ∈ ∂Ω1 u�!Wq ‖v‖ = ‖(u, v)‖0 = R, ';
A1(u(t), v(t)) =

∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)f1(s, v(s)) ds
)

dτ

≤
∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)g1(s)h1(v(s)) ds
)

dτ

=

∫ 1

0

G1(t, τ)φq

[

∫

‖v‖≥R0

w1(s)g1(s)h1(v(s)) ds

+

∫

0≤‖v‖≤R0

w1(s)g1(s)h1(v(s)) ds
]

dτ

≤(η1 − ε1)‖v‖
∫ 1

0

G1(t, τ)φq

[

∫

‖v‖≥R0

w1(s)g1(s) ds
]

+a

∫ 1

0

G1(t, τ)φq

[

∫

0≤‖v‖≤R0

w1(s)g1(s) ds
]

≤
[

(η1 − ε1)‖v‖ + a
]

max
t∈[0,1]

∫ 1

0

G1(t, τ)φq

(

∫ τ

0

w1(s)g1(s) ds
)

dτ ≤ ‖v‖,�� ‖A1‖ ≤ ‖v‖. �/'j ‖A2‖ ≤ ‖u‖, h ‖A‖0 = max
{

‖A1‖, ‖A2‖
}

≤ ‖(u, v)‖0,

∀ (u, v) ∈ ∂Ω1.>;VF�P H6 u (M−1
i ξi)

p−1 < f−
(i)0 ≤ ∞, i = 1, 2 k�2Z 0 < r < R, v;8 0 ≤ u(t) ≤ r, 0 ≤ v(t) ≤ r, t ∈ [0, 1] u�Q f1(s, v) > (M−1

1 ξ1)
p−1vp−1, f2(s, u) >

(M−1
2 ξ2)

p−1up−1, ? Ω2 =
{

(u, v) ∈ K; ‖(u, v)‖0 < r
}

, -�RG/ 3.1 <jGn'';
‖T ‖0 = max

{

‖T1‖, ‖T2‖
}

≥ ‖(u, v)‖0, ∀ (u, v) ∈ ∂Ω2./PPI/ 1.1 ; T Z Ω1 \Ω2 lQ;!JC (u, v), � BVP(1.1)Q;g� (u(t), v(t)), t ∈
(0, 1). j���� 3.3 fm�� H1–H4, H6 &5�^ BVP(1) ro2Z8
g� (u1(t), v1(t)) �
(u2(t), v2(t)), WD� 0 < ‖(u1, v1)‖0 < r < ‖(u2, v2)‖0.M P H4 u�� (M−1

i ξi)
p−1 < f−

(i)∞ ≤ ∞, i = 1, 2 k�2Z(Z5< R1 > r > 0, 8
v(t) ≥ R1, u(t) ≥ R1, t ∈ [0, 1] u�Q

f1(v) ≥ (M−1
1 ξ1)

p−1vp−1, f2(u) ≥ (M−1
2 ξ2)

p−1up−1./P? ΩR1
= {(u, v) ∈ K : ‖(u, v)‖0 < R1}, -�RG/ 3.1 <jG';

‖A‖0 ≥ ‖(u, v)‖0, ∀ (u, v) ∈ ∂ΩR1
.
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 35!P H6 u�� (M−1
i ξi)

p−1 < f−
(i)0 ≤ ∞ k2Z(Z(< 0 < R2 < r, 8 v(t) ≤

R2, u(t) ≤ R2, t ∈ [0, 1] u�D�
f1(v) ≥ (M−1

1 ξ1)
p−1vp−1, f2(u) ≥ (M−1

2 ξ2)
p−1up−1./P? ΩR2

= {(u, v) ∈ K : ‖(u, v)‖0 < R2}, -�RG/ 3.1 <jG';
‖A‖0 ≥ ‖(u, v)‖0, ∀ (u, v) ∈ ∂ΩR2

.H.PI/ 1.1 k2Z8
g�
(u1, v1) ∈ ΩR1

\ Ω1, (u2, v2) ∈ Ω1 \ ΩR2
,Pu Ω1 �G/ 3.1, W 0 < ‖(u1, v1)‖0 < r < ‖(u2, v2)‖0. j���� 3.4 fm��H1 , H2, H3, H4, H5 &5�̂ BVP(1)ro2Z8
g� (u1(t), v1(t))� (u2(t), v2(t)), WD� 0 < ‖(u1, v1)‖0 < R < ‖(u2, v2)‖0. jG-��/A�5 3.1 [3] ul*tr�:Z7F61?�V<�����ur�W0^QEC�Wl*tr�!�:Z7F�BW0 QQEC�b';9�	g�<2Z-��u���};99�	O
g�2Z<(Z���zN [3] Z��t�Bl<�j�5 3.2 8 p = 2 ~ ϕp = u z#-X,u�~ w1(t) = w2(t) = %�u����j9

[1] <%i��t�B�5 3.3 fNX#-& ϕp, ��b'��wRb<r��5?
�ZV'�XLS�,w<z+r5�!JCG/�jGp p-Laplace�}<i��wQE�m�	g�<2Z-���<�mz+<�
4 ,��6� �E%� BVP:



































(ϕ(u′′))′ + t−
1

4 (1 − t)−
1

4

vα

6t
1

4 (1 − t)
1

4

= 0,

(ϕ(v′′))′ + t−
1

4 (1 − t)−
1

4

uα

6t
1

4 (1 − t)
1

4

= 0,

u(0) = u(1) = 0, u′′(0) = 0,

v(0) = v(1) = 0, v′′(0) = 0,Pu p ≥ 2, 0 < α < p− 1, α1 = α2 = 1, β1 = β2 = 0, γ1 = γ2 = 1, δ1 = δ2 = 0. W
w1(t) = w2(t) = t−

1

4 (1 − t)−
1

4 , f1(t, v) =
vα

6t
1

4 (1 − t)
1

4

, f2(t, u) =
uα

6t
1

4 (1 − t)
1

4

,

g1(t) = g2(t) =
1

3t
1

4 (1 − t)
1

4

, h1(v) = vα, h2(u) = uα,PR wi(t)gi(t) = 1
3

1√
t(1−t)

, i = 1, 2, P ∫ 1

0
1√

t(1−t)
dt = π, eA9jD�G/ 3.2 <���hG/ 3.2 <�B&5�
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Abstract By constructing operators in Banach space and combining the fixed point the-

orem, the authors study a class of third-oder p-Laplacian coupled singular boundary value

problems and present the conditions for the existence of positive solutions.
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