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1 ef�e�
�� Mönch [1] ����Æ��, � [2] � Banach 	����
��� �!��	
�

�Æ�
. 
���"#$��, ��%&�!��
Lx = Nx. (1)


�'����(� [2] ���, ��)��*, ��, �����, ������ Mönch ���
Æ��, +��!�� (1) �����Æ.

����: 2005-04-06; � ��: 2006-12-21



824 ! , , � g h i 50�

�-"�#���,�#���,��#��� $%�.&�,�!�� (1)�/�0!"
#. '(, �$1$2�%)��&, 3(��&'()��%*��&���, 4+56.&

�!�� (1) �7,78����Æ (-.�9 [3–6] **:���9). 
��+(%�,:�
�9�-.�(/�$0�* Banach 	��/���Æ��, +0, 
��Æ%)�! L 1 N

1;��Æ.

234:2
$�)��*, ���
�� (1) �����Æ�5���. 2344�
,
6�7�/�,8/�234��75%69<:=����>67?�#����;@$%�
����Æ.

8
�<, 9:��$A�B, :
=�
>;.

) (E, | · |) < Banach 	�, P < E ��C, E ��* “≤” 3C P ?2, 8 x ≤ y !=>

! y − x ∈ P . E �!@ Δ AB8�*?C�, D5 WSOC, "7 Δ �&'*?�@A( x, D
x ∈ Δ.

) Ω < E �E	!@, $F�! L : Ω → Δ AG8BC"7 L(Ω) = Δ. $F�!
N : Ω → Δ G8 L- &'�"7HDE x, y ∈ Ω, 3 Lx ≤ Ly 5E� Nx ≤ Ny.


�F<� →̇ IF�@A, % lim(w) IF�JG, % wcl (B) IF@� B ��CK.

%&:
G(H�9 [7].

jI 1 ) {xn} * {yn} L< E �*?=BJ xn ≤ yn (n = 1, 2, . . .), {xn} , {yn} �M�
@A( x, y, HI x ≤ y.

jI 2 "7 B < E �J*��0H��!@, HI�� x∗ ∈ wcl (B),/9HDE x ∈ B,
; x ≤ x∗.

2 klKL
%)�� x0 ∈ E,/9@�K = {x : x ∈ Ω, Lx0 ≤ Lx}E	,M)�! L,N : Ω → Δ,*�

L <BC, N < L- &'�. %&%)��NO�7�KNO5�, *��� (H) ��(� [1]:

(H) ) C = {un} ⊂ K, /9 LC = {Lun} 8 Δ �5LJ*!@, "7

LC ⊂ wcl ({Lu1} ∪ N(C)) ,

HI LC <�0H�@.

(h) �� u0 ∈ K, /9 Lu0 ≤ Nu0.

5@� R = {x ∈ K : Lx ≤ Nx}. HDE x ∈ R �B
C(x) = {x, u1, u2, . . . , un, . . .}, LD(x) = wcl (LC(x)).

#M, ui (i = 1, 2, . . .) "&��/3 x ∈ R 9 Lx ≤ Nx, 3( L(Ω) = Δ, P�� u1 ∈ Ω,
/9 Lu1 = Nx, QN N � L- &'Æ, 9R Nx ≤ Nu1. M�� u2 ∈ Ω, /9 Nu1 = Lu2

%* Nu1 ≤ Nu2. PS#$T�, 9R�� un ∈ Ω, /9 Nun−1 = Lun * Nun−1 ≤ Nun

(n = 2, 3, . . .).

jI 3 )�� (H) BJ, HI LC(x) &'U =�0H�. �$V, ��O$��JG
w(x), /9

w(x) = lim
n→∞(w)LC(x),

Lx ≤ w(x),
LD(x) = LC(x) ∪ {w(x)} ⊂ Δ.

(2)
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mV 3 ui �5�5W LC(x) &'U , X� LC(x) ⊂ {Lx} ∪ N(C(x)), 3�� (H) E
� LC(x) �0H�. 3� [7, :
 1.1.3] 5W�� w(x) ∈ E, /9! n → ∞ 0, Lun→̇w(x) =
Lun ≤ w(x) (n = 0, 1, . . .). #F+��*Y^�<X_Z.�. +`.

jI 4 ) w(x) ":
 3 ,��, HI�� y ∈ R, /9 Ly = w(x).
mV 3(Δ<WSOC,,% w(x) ∈ Δ. [ER L(Ω) = Δ,P�� y ∈ Ω,/9 Ly = w(x).

�+� y ∈ R, VW�, HDE un ∈ C(x) \ {x}, ; Lun = Nun−1 ≤ w(x) = Ly, 3 N � L- &
'ÆE� Nun ≤ Ny ( n = 1, 2, . . .). X n Y(Z[,, QN:
 1 9R w(y) = Ly ≤ Ny, 8
y ∈ R. +`.

X

Z = {D(x) : x ∈ R = D(x) BJ (2)}.
ZW D(u0) ∈ Z, 8 Z E	. � Z ��B$1N\ “≤0” "&: HDE D(x),D(y) ∈ Z,

(1) D(x) = D(y) ⇔ Lx = Ly;
(2) D(x) <0 D(y) ⇔(a) Lx < Ly,
(b) ��$F\+5L!@ Q ⊂ R, /9 LQ <J*�, �=
(b1) HDE ∀q ∈ Q B� Lx < Lq < Ly,
(b2) w(x) = inf(LQ ∪ {Ly}), Ly = sup({w(x)} ∪ {w(q) : q ∈ Q}),
(b3) L

(⋃
q∈Q D(q)

)
<J*�_= L

( ⋃
q∈Q D(q)

) ⊂ wcl
({w(x)} ∪ N

( ⋃
q∈Q D(q)

))
.

Q G8�� D(x) = D(y) �$F].
n 1 "7 L = I (I Ia �!), ]Ob “wcl” �^B “cl”, D#F�B=� [2] $2.
n 2 "7 Lx ≤ Ly, DQN:
 1 59 w(x) ≤ w(y). ^_, �� D(x) = D(y) �]_4

<	@, �#1`a&, D(x) <0 D(y) Eb` Lx < Ly = w(x) = Ly.
n 3 ��(� [2, :
 4] 5%+�N\ “≤0” BJ
(i) D(x) ≤0 D(x);
(ii) D(x) ≤0 D(y), D(y) ≤0 D(x) ⇒ D(x) = D(y);
(iii) D(x) ≤0 D(y), D(y) ≤0 D(z) ⇒ D(x) ≤0 D(z).

a�, (Z, ≤0) <$F�*@.
jI 5 X D(x),D(y) ∈ Z,cD(x)bD(y)c*N\ “≤0”5de=�� x1 ∈ D(x), y1 ∈

D(y), /9 Lx1 < Ly1, D D(x) ≤0 D(y).
mV "7 D(y) <0 D(x), HI w(y) ≤ Lx, (< Ly1 ≤ w(y1) ≤ Lx ≤ Lx1, b Lx1 < Ly1

df, g_ D(x) ≤0 D(y). +`.
&ehf�+�
��NO�7.
cI 1 %) Δ < WSOC, �! L : Ω ⊂ E → Δ 8BC_�! N : Ω ⊂ E → Δ 8 L- &

'. "7�� (H) = (h) GBJ, HI�� Lx = Nx \g;$� x∗ ∈ R.
mV "7 D(x∗) < Z �0H(* “≤0” �7,d, Dg x∗ ∈ R 9 Lx∗ ≤ Nx∗, %"�

6� i�B�, HI Lx∗ < Nx∗ ≤ w(x∗). :
 4 j+�� y ∈ R, /9 Ly = w(x∗). h	
@58�� D(x∗) = D(y) �], (< D(x∗) <0 D(y), #b D(x∗) < Z �7,ddf. ,%,
Lx∗ = Nx∗, #I� x∗ <�� (1) ��.

&eÆe+� Z ��7,d. 3 Zorn :
, ]O+� Z �i$J*!@;�jkk
. X
M ⊂ Z < Z �D$J*!@, -.@� Γ=

⋃
D(x)∈M D(x). X�, Γ ⊂ R. 9:lf LΓ <J*

!@. VW�, HDE u1, u2 ∈ Γ, �� D(x1), D(x2) ∈ M , /9 u1 ∈ D(x1), u2 ∈ D(x2). %"
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D(x1) = D(x2), QN D(x) ��B59 Lu1 = Lu2 <5de�. mD, %� D(x1) <0 D(x2).
3 (2) = (b2) %*:
 1, 59

Lu1 ≤ w(x1) ≤ Lx2 ≤ Lu2.

,% Lu1 ≤ Lu2, �7 LΓ <J*!@.
&e+� LΓ �0H�, ]O+�gn&'*? {Lxn} (#M {xn} ⊂ Γ) ���@A�!

?85. Γ ��BI��� D(un) ⊂ M , /9 xn ∈ D(un) (n = 1, 2, . . .). HDE x ∈ R, 3
Krein–Smulian �
E� LD(x) <�0H��. ,%]h-. {xn} ��$F!? (�l$0Æ,
%) {xn} Hm) BJ xn /∈ D(um) "7 m �= n. n9:-.

W =
∞⋃

n=1

(
D(un) ∪

( ⋃
q∈Qn

D(q)
))

,

*� Qn 8�� D(un) = D(un+1) �]. �� [2] 0+���, 5%+� W BJ�� (H), #
4� LW <�0H��. a�, {Lxn} ;�@A�!?.

3:
 2, HiF x ∈ Γ, �� x∗ ∈ wcl (LΓ), /9 Lx ≤ Lx∗. &e+� D(x∗) < M �$
F�j. �%&o1`i-./

Case 1 "7 x∗ ∈ Γ, D�� D(x) ∈ M , /9 x∗ ∈ D(x), #I� Lx∗ ≤ w(x). ^$�
e, 3( w(x) ∈ LD(x), �� x0 ∈ D(x), /9 w(x) = Lx0, #E� w(x) = Lx0 ≤ Lx∗. a�,
Lx∗ = w(x) = Lx0,#4�D(x∗) = D(x0). :
 5j+
D(x) ≤0 D(x0),g_D(x) ≤0 D(x∗).
[ER M <J*�, g_HiF D(u) ∈ M , OI D(u) ≤0 D(x), �E� D(u) ≤0 D(x∗); OI
D(x) <0 D(u), 3�jo� (b2) 9R w(x) ≤ Lu, +0, Lx∗ ≤ w(x) ≤ Lu. [ER u ∈ Γ, M;
Lu ≤ Lx∗, ,%, Lu = Lx∗. #I� D(u) = D(x∗), ,% D(x∗) < M �$F�j.

Case 2 "7 x∗ /∈ Γ, QN Eberlein �
, ��Z[*? {u′
n} ⊂ Γ, /9

Lx∗ = lim
n→∞(w)Lu′

n.

X

un = max{u′
1, u

′
2, . . . , u

′
n}.

Zp� {un} ⊂ Γ &'U _= Lx∗ = limn→∞(w)Lun. a8 un ∈ R, X� Lun ≤ Nun. a8
Lun ≤ Lx∗ _= N < L- &'�, g_ Lun ≤ Nx∗ (n = 1, 2, . . .). n n YkZ[,, 3���
�:
 1 5E� Lx∗ ≤ Nx∗, 8 x∗ ∈ R. h D(μn) ∈ M , /9 un ∈ D(μn) (n = 1, 2, . . .), (<
69%&o15q/

Step 1 �� n0,/9 un ∈ D(μn0) (n ≥ n0). [ER LD(μn0)�C,9R Lx∗ ∈ LD(μn0),
8 x∗ ∈ D(μn0). �b Case 1 0+���5%+� D(x∗) < M �$F�j.

Step 2 %)HiFH�L n, L�� m BJ m > n %* um /∈ D(μn), (<;
Lμ1 ≤ Lu1 ≤ w(μ1) ≤ Lμ2 ≤ Lu2 ≤ w(μ2) ≤ · · ·

�� LΓ ��0H�Æ9R
Lx∗ = lim

n→∞(w)Lun = lim
n→∞(w)Lμn = lim

n→∞(w)w(μn).

% Qn IF�� D(μn) = D(μn+1) �] (n = 1, 2, . . .), X Q̄k =
⋃∞

n=k(Qn ∪ {μn+1}) (k =
1, 2, . . .). �rp� Q̄k ⊂ R <5L�, LQ̄k <J*�_=3:
 1 5%E� Lμk < Lq < Lx∗

(H,; q ∈ Q̄k), M w(μk) = inf({Lμk+1} ∪ LQk) = inf({Lx∗} ∪ LQ̄k) =

Lx∗ = lim
n→∞(w)w(μn) ∈ wcl ({w(μk)} ∪ {w(q) : q ∈ Q̄}),
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#M k = 1, 2, . . .. ��(� [2, �
 1] �+�, 5%9R Q̄k <�� D(μn) = D(x∗) �]_=
D(x∗) < M �$F�j. �
 1 �+�sB
.

lm 1 ) E <�*?sp� Banach 	�, P 8nqC. "7�! N ;j, M%)r

(H) _�
 1 �,;��LBJ, HI�� (1) � R t\g;$�.

mV X�]O+��� (H) BJ85. �E� 1 �%)&, i$;j!@L<�0H��
(.� [7]), #kj+
�� (H) B�. +`.

%) (E, d) <Æu	�, ϕ : E → R 8$F&;jsL. E ��*3sL ϕ ?2"&/
x ≤ y ⇔ d(x, y) ≤ ϕ(x) − ϕ(y).

lm 2 ) (E, d) <�*?sp�Æu	�, *�* “≤” 3sL ϕ ?2. "7r�� (H)
_�
 1 �*v��GBJ, HI�� (1) � R �\g;$F�.

mV ]O+��� (H) B�k5%
. HDE C = {un} ⊂ K, /9 LC = {Lun} < E �

5LJ*!@, X {vn} BJ
Lvk = max{Lu1, Lu2, . . . , Luk},

HI {Lvn} ⊂ LC <&'U �, 3 “≤” ��B5%p� {ϕ(Lvn)} <&'Ut�WL?. 3
( ϕ <&;jsL, P {ϕ(Lvn)} 8@AL?, ,%, HDE ε > 0, �� n0 > 0, /9H,;
m > n > n0, ;

d(Lvm, Lvn) ≤ ϕ(Lvn) − ϕ(Lvm) < ε,

#I� LC < E �� Cauchy *?. E �spÆj+ LC <�0H��, #k+�
 (H) B�.
+`.

n 4 E� 2��7gnKu
� [5] �0/�7. ^_, ��(�
 1, 5%E�%&��.

cI 2 ) Δ < WSOC, �! L,N : Ω ⊂ E → Δ BJ L <BC_ N < L- &'. "7�
� (H) *%&��BJ, D�� Lx = Nx \g;$� x∗ ∈ R.

(h)′ �� v0 ∈ Ω, /9 Nv0 ≤ Lv0.

&����� Lx = Nx �7,78����Æ.

�� Lx = Nx �� x∗ ∈ R G878�"7H�� Lx = Nx �D$� y ; Lx∗ ≤ Ly. H
/v5%�B7,�.

cI 3 ) Δ < WSOC, �! L,N : Ω ⊂ E → Δ BJ L <BC_ N < L- &'. "7�
� (H) * (h) BJ, D�� Lx = Nx ;$78� x∗ ∈ R.

mV �B
Z1 = {D(x) : x ∈ R, Lx ≤ Ly ∀ y ∈ F},

*� F = {x ∈ K : Lx = Nx}, X�, �
 1 I� F E	= Z1 ⊂ Z = (Z1,≤0) <$F�*@.
)M1 ⊂ Z1 <DE���J*!@,��=�
 1+2�+�,5%9R�� y∗ ∈ R∩wcl (LΓ1)
(Γ1 =

⋃
D(x)∈M1

D(x)), /9 D(x) ≤0 D(y∗) (∀D(x) ∈ M1), %*HDE x ∈ Γ1, ; Lx ≤ Ly∗.

8
+� y∗ < M1 � (Z1,≤0) ���j, Æe+� D(y∗) ∈ Z1. -.%&o1`a/
Case 1 "7 y∗ ∈ Γ1, D�� D(x) ∈ M1, /9 y∗ ∈ D(x), #I� Ly∗ ≤ w(x). ^$�

e, D(x) ∈ M1 I� Lx ≤ Ly (∀ y ∈ F ) _=g[ 1 59 w(x) ≤ w(y). 3 C(y) ��BE�]
O y ∈ F , k; Ly = w(y). 3�?�HDE y ∈ F , ; Ly∗ ≤ Ly, 8 D(y∗) ∈ Z1.
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Case 2 "7 y∗ /∈ Γ1, wo( Eberlein �
, ��Z[*? {u′
n} ⊂ Γ1, /9 Ly∗ =

limn→∞(w)Lu′
n. X

un = max{u′
1, u

′
2, . . . , u

′
n}.

ZW {un} ⊂ Γ1 &'U _= Ly∗ = limn→∞(w)Lun. h D(μn) ∈ M1, /9 un ∈ D(μn)
(n = 1, 2, . . .). -.%&o15q:

Step 1 �� n0, /9H,; n ≥ n0, ; un ∈ D(μn0), [ER LD(μn0) <�C�, g_
Ly∗ ∈ LD(μn0), 8 y∗ ∈ D(μn0). ��( Case 1 5+ D(y∗) ∈ Z1.

Step 2 %)HiFH�L n L5pR m BJ m > n * um /∈ D(μn), D;
Lμ1 ≤ Lu1 ≤ w(μ1) ≤ Lμ2 ≤ Lu2 ≤ w(μ2) ≤ · · · .

wo( LΓ1 ���Æ, 59

Ly∗ = lim
n→∞(w)Lun = lim

n→∞(w)Lμn = lim
n→∞(w)w(μn).

#2$(, HDE y ∈ F ,; w(μn) ≤ w(y) = Ly. ��:
 15E�HiF y ∈ F ,; Ly∗ ≤ Ly,
8 D(y∗) ∈ Z1.

q� Zorn :
j+ Z1 ;$F7,d D(x∗), ��(�
 1 �+��rp� x∗ <�� (1)
� R ��78�. +`.

r�%��7, 9R
cI 4 ) Δ < WSOC, �! L,N : Ω ⊂ E → Δ BJ L <BC_ N < L- &'. "7

�� (H), (h) = (h)′ LBJ, D�� Lx = Nx ;7,�=78� x∗, x∗ ∈ [u0, v0] =: {u ∈ K :
Lu0 ≤ Lu ≤ Lv0}.

lm 3 n�! L,N "�
 4 ��, %)�� (h) = (h)′ B�, �_, %)%&��s$B
J, HI�� Lx = Nx ;7,�=78� x∗, x∗ ∈ [u0, v0].

(h1) P <nDC;
(h2) "7 C = {xn} ⊂ K <5LJ*!@_= LC ⊂ cl({Lx1} ∪ N(C)), HI LC <0H

�@;
(h3) N([u0, v0]) 8�0H�@;
(h4) L[u0, v0];j,=HDE5L!@ C,/9 LC ⊂ L[u0, v0]= LC E�0,; α(N(C)) <

α(LC), #M α(·) IF Kuratowskii E�Æwx.
(h5) Δ c;**?��, 8 Δ �Dy&'*?� Δ �;�JG.
mV %�%)���DE$�L5E��� (H) B�.
n 5 (h1) <� [5, �
 3.3] �NOÆ��, (h5) D<� [3, �
 6] �NOÆ��. ,%E

� 3 E"=��
� [3] = [5] ��0N�7. ^_, ! L <a �!0, (h2) <� [2] �NO�
�, +0, � [2] xMt�, "7 P <nqC, HI%) (h2) 5%t�R�0H�. a�
��7
u<H� [2] �0/�7�E"=��.

n 6 u5%69��(� [5] ����+�Æ�7. 8
z6�<, 9:5"&yf:
) Δ < WSOC, �! L,N : Ω ⊂ E → Δ BJ L <BC_ N < L- &'. "7&e��B

J, D�� Lx = Nx \g; k F� x1, x2, . . . , xk ∈ {u ∈ K : Lu1 ≤ Lu ≤ Lvk}.
(h)′′ �� un, vn ∈ K, /9 Lvn �= Lun+1 (n = 1, 2, . . . , k − 1) %*

Lu1 ≤ Nu1 ≤ Nv1 ≤ Lv1 ≤ · · · ≤ Lun ≤ Nun ≤ Nvn ≤ Lvn

≤ · · · ≤ Luk ≤ Nuk ≤ Nvk ≤ Lvk.
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3 op
8
4�234�7�/�, 
4z'-.%&>6���;@$% (BVP) �5�Æ

Lu = F (t, u, Lu), t ∈ J, u|∂J = 0, (3)

*� J ⊂ Rk 8�{i, L : C1(J,E) → L1(J,E), Q : J × C1(J,E) × L1(J,E) → L1(J,E) * E

<* Banach 	�.

jI 6[8] n p ∈ [1,∞], %) M ⊂ Lp(J,E) 85L@, �� v ∈ Lp(J,R+) BJH,;
u ∈ M , ; |u(t)| ≤ v(t) (t ∈ J a.e.) "7 M(t) � E �0H� (t ∈ J a.e.), HI M � Lp(J,E)
��0H�.

) Ω = {x ∈ C1(J,E) : x|∂J = 0}, X = {x ∈ Lp(J,E) : x|∂J = 0}} (p ∈ [0,∞]) {v|L
‖x‖p =

(∫
J
|x(t)|pdt

)1/p, HI X <$F Banach 	�. HDE x, y ∈ X, �B x ≤ y !=>!

x(t) ≤ y(t) HiF t ∈ J B�. ���
 1 59"&��Æ�7, [E*�|;�R F ���
Æ%).

cI 5 ) Δ ⊂ X < WSOC, L : Ω → X BJ L(Ω) = Δ, F : J ×Ω×Δ → Δ*%&%):

(f0) c u, v ∈ Ω �= Lu ≤ Lv 0, D; u ≤ v.

(f1) �� u0 ∈ Ω, /9

Lu0 ≤ F (t, u0, Lu0), t ∈ J.

(f2) H��� t ∈ J a.e. = v ∈ Δ, sL F (t, u, v) N( u &'U .

(f3) HiF;j!@ M ⊂ Ω =iF t ∈ J , ; α(F (t,M(t), LM(t)) < α(LM(t)), *� α(·)
IF Kuratowskii E�Æwx.

(f4) sL F (·, u, v) 5w, _=�� η ∈ Lp(J,R+), /9H,; u ∈ Ω = v ∈ Δ � 6
‖F (t, u, v)‖p ≤ η(t) B�,
HI BVP(3) \g;$�.

mV D

Nx = F (t, x, Lx), t ∈ J. (4)

(< BVP(3) w}R�� Lx = Nx. q�x+�
 1 ���BJ, 3%) (f0) = (f2) �8E
� N < L- &'�, (f1) j+�� (h) BJ. 7�, >hx+�� (H) B�
, 8�, %)@�
C = {xn} ⊂ K %\ LC 8 Δ ��5LJ*!@_= LC ⊂ wcl ({Lx1} ∪ N(C)). 9:�9�
+� LC 8�0H�@. 3( LC 5L, g_5%pR5L!@ V = {vn : n ≥ 1} ⊂ N(C) BJ

LC ⊂ wcl ({Lx1} ∪ V ) . (5)

,%�� un ∈ C, /9 vn = Nun (n = 1, 2, . . .). X U = {un}, D V = LU . ��%) (f3) 9H
DE t ∈ J , ;

α(V (t)) = α(F (t, U(t), LU(t))) < α(LU(t)) ≤ α(LC(t)).

�6b (5) $KE� α(LC(t)) ≤ α(V (t)) < α(LC(t)), 3�89 α(LC(t)) = 0, ,%HiF
t ∈ J , α(LC(t)) 0H�.

H 6 vn = Lun �� (3) 6*%) (f4), 9R

|vn(t)| = |F (t, un(t), Lun(t))| ≤ η(t)
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H,; t ∈ J * vn ∈ V B�. (5) I�� Lxn ∈ LC )} vn %�� 6y�B�. (<, :

6 j+
 LC �0H�. #k+�
�� (H) B�, P�
 1 �,;��BJ, �7, BVP(3) \
g;$�. +`.

z 1 ) g : J ×R → R <$ Carathéodory sL=�� L2- sL h1, /9 |g(t, x)| ≤ h1(t)
((t, x) ∈ J × R), HI, HiF h ∈ L2(J), � [9] I�%& BVP � W 1,2

0 (J) t;7,78�_
=~:0H h &'U .

Au(t) := −
k∑

i,j=1

∂

∂ti

(
aij(t)

∂u(t)
∂tj

)
− g(t, u(t)) = h(t) a.e. in J, u|∂J = 0, (6)

#M\L aij ∈ L∞(J), H��� μ > 0, 7?�� ∑k
i,j=1 aij(t)ξiξj ≥ μ|ξ|2 H~�,;� t ∈ J

=,; ξ ∈ Rk B�, M%) W 1,2
0 (J) * L2(J) ~�{
5*�. |h

X = L2(J), Δ = {h ∈ X : ‖h‖2 ≤ λ} (λ > 0),

Ω = {u ∈ W 1,2
0 (J) : u < (6) �78� (H�F h ∈ Δ)}.

X�, A <g Ω R Δ �BC. DE��sL F : J × W 1,2
0 (J) × L2(J) → R, /*BJ%) (f1)

=%&��:
(i) H,; u ∈ Ω = v ∈ Δ, ‖F (·, u, v)‖2 ≤ ‖v‖2 .
(ii) H u ∈ W 1,2

0 (J) = t ∈ J a.e., F (t, u, v) N( v &' ,
HI�
 5 j+%& BVP

Au(t) = F (t, u,Au), u|∂Ω = 0

;$�.
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