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1 OLD K Q[|e6 X {Nke�$� f : K × K → R Q9zJuÆ\�"��iQ	. x ∈ K, L ∀ y ∈ K, f(x, y) ≥ 0. ;"��i7-{ EP(f).
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180 D I Y * * � 40[#NC;>#~j|Xr��y�C'~0WiN#A��� 2001 �� Anderlini �
Canning[6] ?u~9|3�NP�o#���bQ9kBP3�o#Æ\N*\�N
“9%�”, rKs��a�0W~F ε → 0 H�%� λ N ε- "�T$ E(λ, ε) ^%�
λ N"�T$ E(λ) NF��W#���#� Yu � Yu[7] � [6] {Nl;AA8=�KI~~{EdNF��#�F�FKT0Wk�Æ%���A%�NP�o#���#� Yu[8] QP9(� [7] {N�4F�FKT0Wa� %���Aa� %�NP�o#���#� Yu[9,10] �n"?u~'XT�i� Ky Fan 'PM�iNP�o#���?W0W�Æ9z}4N?AQ
~\-��NQ_H^S1HN�Q#�&HN�W#�J/?��THN�W#9z}4N0WhfQzW#0W�1966 ��{0W�L��iHN�W#� Tykhonov[11] UÆf7~zWNu�� Levitin-Polyak[12]^℄X�L��if7 Levitin-Polyak zWNu���g�9�-i6{ Hadamard f0W�ynh/NH^*\Nv):h#�bJz?6Q&HN�W#0W�TQf7~ HadamardzWNu���T�L��iNzW#�4P<?>|�M�F4�P�A Tykhonov zW��A Hadamard zW��A Levitin-Polyak zWNu�� 1993 ��
Dontchev � Zolezzi[13] ^zW�L��iP ~�C
sN0W� 1995 �� Lucchetti� Kevalski��N
�$ [14] 8~0)E;0W�L��iNzW#w��0W~a� �L��i� Nash "��iPNzW#��TzW#0W�b9 [15,16].�Q�W? [17,18] rKP�o#��^k�#�iN'pzW#|7~s9Nf5�a�rKss9f50W~a|�iNzW#�:�L��i�a� L��i�k�Æ%���Aa� %�P�j�0W�N~ss9f5N}4?A����J� [17,18]Ns9f5�o�P�o#��^"��iNzW#P 0W�UÆ?u"��iNP�o#���#0W"��iHNF��W#���#�4�rKP�o#��|7"��izW#Nu����0W"��izWN2nl;%&emd��
2 U�X8j9D{���Æ��(z"�u��F
�#|7��(D%4KIN<wCo��N 2.1[18] D X, Λ Q{zv$e6�$uGB F : Λ → 2X , &{ 2X !N X N`P�$N$�� λ ∈ Λ,

(1) :�^ X {N5?℄$ G, G ⊃ F (λ) ( G∩F (λ) 6= ∅),= λN℄�Z O(λ),LK ∀λ
′

∈ O(λ), P G ⊃ F (λ
′

)( G ∩ F (λ
′

) 6= ∅), e-$uGB F  λ ?Q?�v)N ( ��v)N).

(2) :� F  λ ?.?�v)NQ��v)N�e-$uGB F  λ ?Qv)N�
(3) :� ∀λ ∈ Λ, $uGB F  λ ?Qv)N ( ?�v)N� ��v)N), e
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F  Λ ?Qv)N ( ?�v)N� ��v)N).P. 2.1[19] D X � Y Q{z[|e6� {An}
∞
n=1 Q X {N9�keM$�A Q

X {N9zkeM$�{yn}∞n=1 Q Y {N9zT��{gn(x, y)}∞n=1 QWA X×Y ?N9�v)Æ\�:� Hausdorff Zl h(An, A) → 0, yn → y ∈ Y , , sup
(x,y)∈X×Y

|gn(x, y) −

g(x, y)| → 0, &{ g QWA X × Y ?N9zv)Æ\�e
max
u∈An

gn(u, yn) → max
u∈A

g(u, y).�N 2.2[20] D X Q[|e6� f : X → R Q9zJuÆ\�
(1) - f  x0 ∈ X Q?|v)N�:�^ x ∈ X , f(x0) < f(x), �P

lim sup
y→x0

f(y) < f(x);

(2) - f  X ?Q?|v)N�:�^�9z x ∈ X ZQ?|v)N�
(3) - f  x0 ∈ X Q�|v)N�:�^ x ∈ X , f(x) < f(x0), �P

f(x) < lim inf
y→x0

f(y);

(4) - f  X ?Q�|v)N�:�^�9z x ∈ X Z�|v)N�
(5) - f T x ∈ X 9Q|v)N�:� f  x 9.?|v)NQ�|v)N�- f  X ?Q|v)N�:� f  X {N�9T x ∈ X ZQ|v)N�\ 2.1 :� f  X ?Q?|v)N�� −f  X ?Q�|v)N�gs6.u�\ 2.2 �9z? (�) �v)NÆ\�Q? (�) |v)N�gs'k�9�s�/ 2.1 D X = [0, 2], WAÆ\ fi : X → R, i = 1, 2 :�	

f1(x) =

{

1 − x, 0 ≤ x < 1,

−1, 1 ≤ x ≤ 2,
f2(x) =

{

x − 1, 0 ≤ x < 1,

1, 1 ≤ x ≤ 2.9=1q f1  x = 1 Q?|v)Nb'Q?�v)�E f2  x = 1 Q�|v)b'Q��v)N�\ 2.3 D X � Y Q{z[|e6� f : X × Y → R Q|v)NJuÆ\�e
∀ y ∈ Y, x → f(x, y)  X ?Q|v)N���KAW?BV|7N9�NP�o#���*9 [18, 180 7].`�P�o#�� M = {Λ, X, F, Φ}, &{ Λ Q�ie6� ∀λ ∈ Λ, λ !N9zk�#�i� F : Λ → 2X Q9z$uGB� ∀λ ∈ Λ, F (λ) ⊂ X !Nk�#�i λ Nb $� Φ : Λ × X → R Qo#Æ\�F x ∈ F (λ) H� Φ(λ, x) ≥ 0, ∀λ ∈ Λ, ∀ ε ≥

0, E(λ, ε) = {x ∈ F (λ) : Φ(λ, x) ≤ ε} !Nk�#�i λ N ε- Q_H$�F ε = 0 H�
E(λ) = E(λ, 0) = {x ∈ F (λ) : Φ(λ, x) = 0} !Nk�#�i λ NH$�j3� x ∈ E(λ)F,NF x ∈ F (λ) , Φ(λ, x) = 0. ���3W ∀λ ∈ Λ, E(λ) 6= ∅.



182 D I Y * * � 40[�N 2.3[7] ∀λ ∈ Λ, :� ∀ δ > 0, ∃ ε′ > 0, LF ε < ε′, ρ(λ, λ
′

) < ε
′ H�P

h(E(λ
′

, ε), E(λ
′

)) < δ, e- M  λ ^ ε- Q_HQ��N�jp h Q[|e6 X ?N
Hausdorff Zl��N 2.4[7] :�HGB E : Λ → 2X  λ ∈ Λ Qv)N�e- M  λ QF��WN�<�F�9 [18, Wo 5.1.1, Wo 5.1.2, Wo 5.1.3].�. A D (Λ, ρ) Q9zx�[|e6� (X, d) Q9zM[|e6�$uGB
F : Λ → 2X Q?�v)N� Φ : Λ × X → R Q��v)N�e�W�zF
.u	

(1) HGB E : Λ → 2X Q?�v)MuGB�
(2) = Λ {N9z4�GU$ Q, L ∀λ ∈ Q, M  λ QF��WN�
(3) :� M  λ ∈ Λ QF��WN�e M  λ ∈ Λ ^ ε- Q_H�Q��N�<b ∀λ ∈ Q, M  λ ^ ε- Q_H�Q��N�
(4) ∀λ ∈ Q, ∀λn → λ, ∀ εn → 0, �P h(E(λn, εn), E(λ)) → 0;

(5) :� λ ∈ Λ, , E(λ) QDT$�e M  λ ∈ Λ �QF��WN� λ ^ ε- Q_H6�Q��N��������$�kM,[NP�rK (*9 [18, 4 7]):D X Q9zx�[|e6� S Q X {NPI$� d(S) = sup
x∈S,y∈S

d(x, y) -{ S NtU�b
α(S) = inf

{

δ > 0 := X {NP�z$ Si,
⋃

i

Si ⊃ S , d(Si) ≤ δ
}-{ S NkM,[�<�Cob9 [18, Co 1.1.1].P. 2.2 D S Q X {NPI$�e α(S) = 0 F,NF S QM$�

3 5 A;�QF,I�D{���n"^Me6�kMe6{N"��i?uP�o#���0W&F��W#���#�
3.1 '*$Z7"C=�SH.KD X1 QM[|e6��

Λ1 =



























φ : X1 × X1 → R :

∀ y ∈ X1, x → φ(x, y)  X1 ?Q?�v)N;

sup
(x,y)∈X1×X1

|φ(x, y)| < +∞;

∀x ∈ X1, φ(x, x) = 0;= x ∈ X1, L ∀ y ∈ X1, P φ(x, y) ≥ 0.
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∀φ1, φ2 ∈ Λ1, WAZl
ρ1(φ1, φ2) = sup

(x,y)∈X1×X1

∣

∣φ1(x, y) − φ2(x, y)
∣

∣.P. 3.1 (Λ1, ρ1) Q9zx�[|e6�q =9 (Λ1, ρ1) Q9z[|e6�D {φn}∞n=1 Q Λ1 {N5? Cauchy '��&
∀ ε > 0, =on\ N1(ε), L ∀m, n ≥ N1(ε), P

ρ1(φm, φn) = sup
(x,y)∈X×X

|φm(x, y) − φn(x, y)| < ε.TQ= φ : X1 × X1 → R, �	 ∀x, y ∈ X1, lim
m→∞

φm(x, y) = φ(x, y), , ∀n ≥ N1(ε), P
sup

(x,y)∈X×X

|φ(x, y) − φn(x, y)| ≤ ε.9=q�	 ∀ y ∈ X1, x → φ(x, y) Q?�v)N�
sup

(x,y)∈X1×X1

|φ(x, y)| ≤ sup
(x,y)∈X1×X1

|φn(x, y)| + ε < +∞; ∀x ∈ X1, φ(x, x) = 0.B φn ∈ Λ1, � ∃xn ∈ X1, L ∀ y ∈ X1, P φn(xn, y) ≥ 0. B X1 QM$�'iD
xn → x ∈ X1. <�gq� ∀ y ∈ X1, P φ(x, y) ≥ 0. OJ?�B x → φ(x, y) ?�v)�=on\ N(ε) ≥ N1(ε), L ∀n ≥ N(ε), P

φ(x, y) = [φ(x, y) − φ(xn, y)] + [φ(xn, y) − φn(xn, y)] + φn(xn, y) > −ε − ε = −2ε.M ε > 0 N5?#��P φ(x, y) ≥ 0. TQ� (Λ1, ρ1) Qx�[|e6�q��
∀φ ∈ Λ1, φX\W~9z"�T�i�&H${ E1(φ) = {x ∈ X1 : φ(x, y) ≥ 0, ∀ y ∈

X1}. M Λ1 NWA� E1(φ) 6= ∅.

∀φ ∈ Λ1, ∀x ∈ X1, WA F1(φ) = X1, e F1 : Λ1 → 2X1 Qv)N�WAo#Æ\
Φ1(φ, x) = − inf

y∈X1

φ(x, y).TQ���KI"��iNP�o#�� M1 = {Λ1, X1, F1, Φ1}.P. 3.2 ∀φ ∈ Λ1, ∀x ∈ X1,�P Φ1(φ, x) ≥ 0,, Φ1(φ, x) = 0F,NF x ∈ E1(φ).q ∀x ∈ X1, B inf
y∈X1

φ(x, y) ≤ φ(x, x) = 0, � Φ1(φ, x) = − inf
y∈X1

φ(x, y) ≥ 0. :�
Φ1(φ, x) = 0, & inf

y∈X1

φ(x, y) = 0, 6& ∀ y ∈ X1, φ(x, y) ≥ 0, B; x ∈ E1(φ). gs�:�
x ∈ E1(φ), e ∀ y ∈ X1, φ(x, y) ≥ 0, � Φ1(φ, x) = − inf

y∈X1

φ(x, y) ≤ 0, QB{ Φ1(φ, x) ≥ 0,� Φ1(φ, x) = 0. q��P. 3.3 Φ1(φ, x) �T (φ, x) Q��v)N�
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y∈X1

φ(x, y) �T (φ, x) Q?�v)N�&4q� ∀ ε > 0, ∀φn →

φ, ∀xn → x, =on\ N , LF ∀n ≥ N H�P
inf

y∈X1

φn(xn, y) < inf
y∈X1

φ(x, y) + ε.M φn → φ, =on\ N1(ε), LF ∀n ≥ N1(ε) H�P
|φn(xn, y) − φ(xn, y)| ≤ ρ1(φn, φ) <

ε

2
.

∀ y ∈ X1, B x → φ(x, y) Q?�v)N�, xn → x, =on\ N(ε) ≥ N1(ε), LF
∀n ≥ N(ε) H�P

φ(xn, y) − φ(x, y) <
ε

2
,TQ ∀n ≥ N(ε), P

φn(xn, y) =[φn(xn, y) − φ(xn, y)] + [φ(xn, y) − φ(x, y)] + φ(x, y)

<
ε

2
+

ε

2
+ φ(x, y) = ε + φ(x, y),B; inf

y∈X1

φn(xn, y) < inf
y∈X1

φ(x, y) + ε. q���. 3.1 ^"��iNP�o#�� M1 = {Λ1, X1, F1, Φ1}, Wo A N�zF
.u�q MCo 3.1, Λ1 Q9zx�[|e6� X1 QM[|e6� F1 : Λ → K(X1) v)�QMCo 3.3, Φ1(φ, x) �T (φ, x) ��v)��Wo A Nl;0)�	�B;bN�zF
.u�q��\ 3.1  Λ1 {ÆPt#l;�B{;F�{;TWA"�TN=�\ 3.2 ∀ ε > 0, φ ∈ Λ1, E1(φ, ε) = {x ∈ X1 : Φ1(φ, x) ≤ ε} = {x ∈ X1 : φ(x, y) ≥

−ε, ∀ y ∈ X1}QÆ\ φ X1 {`P ε-Q_"�TN$��E1(φ) = {x ∈ X1 : φ(x, y) ≥

0, ∀ y ∈ X1} QÆ\ φ  X1 {`P"�TN$��MWo 3.1, = Λ1 {N9z4�GU$ Q1, L ∀φ ∈ Q1, M1  φ QF��WN�^ ε- Q_"�6Q��N�B Q1 QSxN� Baire nkN?A�� M1 ^Aa\N φ ∈ Λ1 ZQF��WN�^ ε- Q_"�6Q��N�xTL M1 F�'�WNT φ ∈ Λ1, b���N�.S9x$�Wo
3.1 ~℄�� ∀φ ∈ Q1, B h(E1(φn, εn), E1(φ)) → 0 (φn → φ, εn → 0), b<KQ_"�T$ E1(φn, εn) gQ_Cj"�T$ E1(φ), 6!�"�T$ E1(φ) Q�WN�
3.2 �'*$Z7"C=�SH.KD X2 Q9zx�[|e6 ('�M), �
Λ2 =



























λ = (φ, A) :

φ : X2 × X2 → R Q?�v)N;

sup
(x,y)∈X2×X2

|φ(x, y)| < +∞;

∀x ∈ X2, φ(x, x) = 0;

A Q X2{NkeM$�= x ∈ A, L ∀ y ∈ A, P φ(x, y) ≥ 0,
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∀λ1 = (φ1, A1), λ2 = (φ2, A2) ∈ Λ2, WAZl
ρ2(λ1, λ2) = sup

(x,y)∈X2×X2

|φ1(x, y) − φ2(x, y)| + h(A1, A2),&{ h Q X2 ?N Hausdorff Zl�P. 3.4 (Λ2, ρ2) Q9zx�[|e6�q =9 (Λ2, ρ2) Q9z[|e6�D {λn = (φn, An)}∞n=1 Q Λ2 {N5? Cauchy'��& ∀ ε > 0, =on\ N1(ε), L ∀m, n ≥ N1(ε), P
ρ2(λm, λn) = sup

(x,y)∈X2×X2

|φm(x, y) − φn(x, y)| + h(An, Am) < ε.TQ= φ : X2×X2 → R�keM$ A ⊂ X2,L lim
m→∞

φm(x, y) = φ(x, y),, ∀n ≥ N1(ε),P
sup

(x,y)∈X×X

|φ(x, y) − φn(x, y)| < ε, h(An, A) < ε.� λ = (φ, A), 9=q�	 φ : X2 × X2 → R Q?�v)N� sup
(x,y)∈X2×X2

|φ(x, y)| < +∞;

∀x ∈ X2, φ(x, x) = 0. MT λn = (φn, An) ∈ (Λ2, ρ2), &= xn ∈ An, LK ∀ y ∈

An, φn(xn, y) ≥ 0. MT An, A {M$�, An → A,
+∞
⋃

n=1
An ∪ A 6QM$ (9 [21, Co

1]), Q {xn} ⊂
+∞
⋃

n=1
An ∪ A, e {xn} �PSw���'iD xn → x∗, e x∗ ∈ A. ∀ y ∈ A,

φ(x∗, y) = [φ(x∗, y) − φ(xn, y)] + [φ(xn, y) − φn(xn, y)] + φn(xn, y) > −2ε,M ε N5?#�K φ(x∗, y) ≥ 0. B; λ = (φ, A) ∈ (Λ2, ρ2), & (Λ2, ρ2) Q9zx�[|e6�q��
∀λ = (φ, A) ∈ Λ2, b|W~9z"�T�i�&H$ E2(λ) = {x ∈ A : φ(x, y) ≥

0, ∀ y ∈ A}, M Λ2 NWA� E2(λ) 6= ∅.

∀λ = (φ, A) ∈ Λ2, ∀x ∈ X2, WA F2(λ) = A, e$uGB F2 : Λ2 → 2X2 v)�WAo#Æ\
Φ2(λ, x) = − inf

y∈A
φ(x, y).TQ���KI"��iNP�o#�� M2 = {Λ2, X2, F2, Φ2}.P. 3.5 ∀λ ∈ Λ2, ∀x ∈ X2, e Φ2(λ, x) = 0 F,NF x ∈ E2(λ).q :� Φ2(λ, x) = 0,& inf

y∈A
φ(x, y) = 0,6& ∀ y ∈ A, φ(x, y) ≥ 0,B; x ∈ E2(λ).gs�:� x ∈ E2(λ), e ∀ y ∈ A, φ(x, y) ≥ 0, Φ2(λ, x) = − inf

y∈A
φ(x, y) ≤ 0, Q inf

y∈A
φ(x, y) ≤

φ(x, x) = 0, � Φ2(λ, x) ≥ 0. <b Φ2(λ, x) = 0. q��P. 3.6 Φ2(λ, x) �T (λ, x) Qv)N�q ∀λn → λ, ∀xn → x, w%q Φ2(λn, xn) → Φ2(λ, x). �?I� ∀λn → λ ` sup
(x,y)∈X2×X2

|φn(x, y) − φ(x, y)| → 0 � h(An, A) → 0, a2? xn → x, MCo 2.1, K
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inf

y∈An

φn(xn, y) → inf
y∈A

φ(x, y), & Φ2(λn, xn) → Φ2(λ, x). q���. 3.2 ^"��iNP�o#�� M2 = {Λ2, X2, F2, Φ2}, Wo A N�zF
.u�q MCo 3.4, Λ2 Q9zx�[|e6� A QM[|e6� F2 : Λ → K(X2) v)�QMCo 3.6, Φ2(λ, x) �T (λ, x) v)��Wo A N�zF
.u�q��\ 3.3 Y� 3.2k_�MWo 3.2,= Λ2 {N9z4�GU$ Q2,L ∀λ = (φ, A) ∈

Q2, M2  λQF��WN�̂ ε-Q_"�6Q��N�BQ2 QSxN� BairenkN?A��M2^Aa\N λ ∈ Λ2ZQF��WN�̂ ε-Q_"�6Q��N�Wo 3.26℄�� ∀λ = (φ, A) ∈ Q2, B h(E2(λn, ε, E2(λ)) → 0 (λn = (φn, An) → λ = (φ, λ), εn → 0),b<KQ_"�T$ E2(λn, εn) gQ_Cj"�T$ E2(λ), 6!�"�T$ E2(λ) Q�WN�
4 5 A;�0�I?9Do�^"��i�?P�o#���0W~"��iF��W#���#��D�rKP�o#��0W"��iNzW#�rKk�#�iNP�o#��^k�#�iN'pzW#?us9�MP s90WQW?BVU:N9|hf (9 [18, S�g]), ��F�"��i^'pzW#Ns9�M2<KA���SDKANP�o#�� M = {Λ, X, F, Φ}, &{ Λ Q9z"��ie6�
∀λ ∈ Λ, λ !N9z"��i� F : Λ → 2X Q9z$uGB� ∀λ ∈ Λ, F (λ) ⊂ X !N"��i λ Nb $� Φ : Λ × X → R Qo#Æ\�F x ∈ F (λ) H� Φ(λ, x) ≥ 0.

∀ ε ≥ 0, E(λ, ε) = {x ∈ F (λ) : Φ(λ, x) ≤ ε}!N"��i λN ε-Q_"�T$�F ε = 0H� E(λ) = E(λ, 0) = {x ∈ F (λ) : Φ(λ, x) = 0} !N"��i λ NH$�D Λ � X ZQ[|e6� λ ∈ Λ.�N 4.1 (1) :� ∀λn ∈ Λ, λn → λ, ∀xn ∈ E(λn, εn), &{ εn → 0, �= {xn}N�'� {xnk
}, L xnk

→ x ∈ E(λ), e-�i λ Q�AzWN�7-{ G-wp.

(2) :� E(λ) = {x} (DT$), ∀λn ∈ Λ, λn → λ, ∀xn ∈ E(λn, εn), &{ εn → 0, �P xn → x, e-�i λ QzWN�7-{ wp.�N 4.2 (1) :� ∀xn ∈ E(λ, εn), &{ εn → 0, �= {xn} N�'� {xnk
}, L

xnk
→ x ∈ E(λ), e-�i λ Q�A Tykhonov zWN�7-{ GT-wp.

(2) :� E(λ) = {x} (DT$), ∀xn ∈ E(λ, εn), &{ εn → 0, �P xn → x, e-�i λ Q Tykhonov zWN�7-{ T-wp.�N 4.3 (1) :� ∀λn ∈ Λ, λn → λ, ∀xn ∈ E(λn), �= {xn} N�'� {xnk
},L xnk

→ x ∈ E(λ), e-�i λ Q�A Hadamard zWN�7-{ GH-wp.

(2) :� E(λ) = {x} (DT$), ∀λn ∈ Λ, λn → λ, ∀xn ∈ E(λn), �P xn → x, e-�i λ Q Hadamard zWN�7-{ H-wp.�N 4.4 (1) :� ∀xn ∈ X, |Φ(λ, xn)| ≤ εn, &{ εn → 0, , X {NZl
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d(xn, F (λ)) → 0, �= {xn} N�'� {xnk
}, L xnk

→ x ∈ E(λ), e-�i λ Q�A
Levitin-Polyak zWN�7-{ GLP-wp.

(2) :� E(λ) = {x} (DT$), ∀xn ∈ X, |Φ(λ, xn)| ≤ εn, &{ εn → 0, , X {NZl d(xn, F (λ)) → 0, �P xn → x, e-�i λ Q Levitin-Polyak zWN�7-{ LP-wp.�N 4.5 (1) :� ∀λn ∈ Λ, λn → λ, ∀xn ∈ X, Φ(λn, xn) ≤ εn, &{ εn → 0, , X{NZl d(xn, f(λn)) → 0, �= {xn} N�'� {xnk
}, L xnk

→ x ∈ E(λ), e-�i
λ Q�A*zWN�7-{ GS-wp.

(2) :� E(λ) = {x} (DT$), ∀λn ∈ Λ, λn → λ, ∀xn ∈ X, Φ(λn, xn) ≤ εn, &{
εn → 0, , X {NZl d(xn, f(λn)) → 0, �P xn → x, e-�i λ Q*zWN�7-{
S-wp.�T?W(|zW#N�
� [18] |7~�W}4F
��. B (1) :��i λ ∈ ΛQ GS-wp,e λ�Q G-wp, GLP-wp, GH-wp� GT-wp.

(2) :��i λ ∈ Λ Q S-wp, e λ �Q wp, LP-wp, H-wp � T-wp.P9(� [18] �|7~�i λ ∈ Λ Q GS-wp � S-wp N2nl;�<Wo C �7:�	�. C |WP�o#�� M = {Λ, X, F, Φ}, λ ∈ Λ, :�
(1) F : Λ → 2X  λ Q?�v)N, F (λ) QkeM$�
(2) Φ : Λ×X → R �	F x ∈ F (λ) H Φ(λ, x) ≥ 0, , Φ �T (λ, x) Q�|v)N�e
(a) �i λ �Q GS-wp;

(b) :� E(λ) = {x} (DT$), e�i λ �Q S-wp.

4.1 '�3*$D7"C=&�2�K}YS>D�D X1 QM[|e6�^T"��ie6 Λ1, &P�o#�� M1 =

{Λ1, X1, F1, Φ1},&{ ∀λ ∈ Λ1, ∀x ∈ X1, F1(λ) = X1, Φ1(λ, x) = − inf
y∈X1

φ(x, y), E1(φ) =

{x ∈ X1 : φ(x, y) ≥ 0, ∀ y ∈ X1}.}YWA���9=q���Co�P. 4.1 ∀λ ∈ Λ1, F1(λ)  λ 9v)�, F1(λ) {keM$�MCo 3.3, br Φ1(λ, x) ^ (λ, x) Q��v)N�<bQ�|v)N�Q}Y Wo
C, ∀λ ∈ Λ1, &�	zWN2nl;�TQ��KI<�Wo��. 4.1 |W"��iNP�o#�� M1 = {Λ1, X1, F1, Φ1}, λ ∈ Λ1, "��i
λ �Q GS-wp, ,F E(λ) = {x}, e"��i λ �Q S-wp.Q}Y Wo B, �4KI<�u
�?4 4.1 (1) ∀λ ∈ Λ1, "��i λ Q GS-wp, <b6Q G-wp, GLP-wp, GH-wp �
GT-wp;

(2) F E1(λ) = {x} (DT$), "��i λ Q S-wp, <b6Q wp, LP-wp, H-wp �
T-wp.



188 D I Y * * � 40[\ 4.1 "��i λQ GS-wp,Qv ∀λm ∈ Λ1, λm → λ, xm ∈ X1, Φ1(λm, xm) ≤ εm,&{ εm → 0 , X {NZl d(xm, F1(λm)) → 0, �= {xm} N�'� {xmk
}, L

xmk
→ x ∈ E1(λ). M xm ∈ X1, , Φ1(λm, xm) ≤ εm, & inf

y∈X1

φm(xm, y) ≥ −εm, {xmk
} Q9z<Q'��B{ εmk

→ 0, xmk
→ x, λmk

→ λ(φmk
→ φ), P inf

y∈X1

φ((x, y) ≥ 0, & xQ"��i λ = (φ) N"�T�
4.2 �'�3*$D7"C=&�2�KD X2 Q9zx�[|e6�^T)�S>DN"��ie6 Λ2, &P�o#�� M2 = {Λ2, X2, F2, Φ2}, &{ ∀λ ∈ Λ2, ∀x ∈ X2, F2(λ) = A, Φ2(λ, x) = − inf

y∈A
φ(x, y),

E2(λ) = {x ∈ A : φ(x, y) ≥ 0, ∀ y ∈ A}.}YWA���9=q���Co�P. 4.2 ∀λ ∈ Λ2, F2(λ)  λ 9v), F2(λ) {M$�MCo 3.6 br� Φ2(λ, x)  (λ, x) Qv)N�<bQ�|v)N�}Y Wo C,

∀λ ∈ Λ2, p3�	zWN2nl;�TQ��b<KI Wo 4.2.�. 4.2 |W"��iNP�o#��M2 = {Λ2, X2, F2, Φ2}, ∀λ ∈ Λ2, e"��i λ �Q GS-wp, < E2(λ) = {x}, e"��i λ �Q S-wp.k_N���KI<�u
�?4 4.2 (1) ∀λ ∈ Λ2, "��i λ Q GS-wp, <b6Q G-wp, GLP-wp, GH-wp �
GT-wp;

(2) F E2(λ) = {x} (DT$), "��i λ Q S-wp N�<b6Q wp, LP-wp, H-wp� T-wp.\ 4.2 "��i λQ GS-wp,Qv ∀λm ∈ Λ2, λm → λ, xm ∈ X2, Φ2(λm, xm) ≤ εm,&{ εm → 0, X {NZl d(xm, F2(λm)) → 0,�= {xm}N�'� {xmk
},L xmk

→

x ∈ E2(λ). M λm → λ,& φm → φ, Am → A, Φ2(λm, xm) ≤ εm,& inf
y∈Am

φm(xm, y) ≥ −εm,QMT Φ2(λ, x) (λ, x) Qv)N�TQ {xmk
}Q9z<Q'��B{ εmk

→ 0, xmk
→

x, λmk
→ λ(φmk

→ φ, Amk
→ A), P inf

y∈A
φ((x, y) ≥ 0, & x Q"��iQ λ = (φ, A) N"�T�

4.3 2��7"C=�9W)#�.j9D���|7s9N"��izW#Nemd��|W"��iNP�o#�� M = {Λ, X, F, Φ}, &{ Λ, X Q[|e6� ∀λ ∈ Λ,

F : λ → 2X , Φ : Λ × X → R.-
L(λ, ε) =

{

x ∈ X : d(x, F (λ)) ≤ ε, |Φ(λ, x)| ≤ ε
}

.�. 4.3.1 (1) :�"��i λ Q GLP-wp, ekM,[ α(L(λ, ε)) → 0 (ε → 0);

(2) :� X Qx�[|e6� F (λ) Qke�$�F x ∈ F (λ) H� Φ(λ, x) ≥ 0 ,
Φ ^ x Q�|v)N�kM,[ α(L(λ, ε)) → 0 (ε → 0), e"��i λ �Q GLP-wp.



2% -��O��R ��gLN�m!�xU! 189q (1) UÆq� E(λ)QM$�̂ X {N5?'� {xn} ⊂ E(λ),e xn ∈ L(λ, εn),&{ εn ≥ 0, εn → 0,B�i λQ GLP-wp, {xn}�P�'� {xnk
}L xnk

→ x ∈ E(λ),B;
E(λ)�QM$�∀ δ > 0,= E(λ)N℄qv Cδ,&{ Cδ MP�ztU�TPT δN℄$
.�<�gq�F ε > 02n�H��P α(L(λ, ε)) ≤ δ,<bP α(L(λ, ε)) → 0 (ε → 0).Kgqf�:�<?F
'.u�e= εn > 0, εn → 0 % X {N'� {xn}, L
xn ∈ L(λ, εn), b xn /∈ Cδ. B�i λ Q GLP-wp, {xn} �P�'� {xnk

}, L xnk
→ x ∈

E(λ) ⊂ Cδ, x Q℄$ Cδ N�T�jY xnk
→ x b xnk

/∈ Cδ �_�
(2) ∀xn ∈ L(λ, εn),&{ εn ≥ 0, εn → 0,'iD εn+1 ≤ εn,� L(λ, εn) ⊃ E(λ, εn+1).- Cn = {xi : i ≥ n}, e Cn ⊂ L(λ, εn). �?I α(C1) = α(Cn), n = 2, 3, · · ·, α(Cn) ≤

α(L(λ, εn))% α(L(λ, εn)) → 0 (n → ∞),K α(C1) = 0. B X Qx�[|e6�MCo 2.2,

C1 �QM$� {xn} �P�'� {xnk
}, L xnk

→ x. B xnk
∈ L(λ, εnk

), α(xnk
, f(λ)) ≤

εnk
, � nk → ∞, K d(x, F (λ)) = 0, B F (λ) Q�$�P x ∈ F (λ). <�q� x ∈ E(λ).Kgqf�:� x /∈ E(λ),B x ∈ F (λ),� Φ(λ, x) > 0.QMT E(λ) 6= ∅,/ x ∈ E(λ),e 0 = Φ(λ, x) < Φ(λ, x), M Φ ^ x Q�|v)N�

0 = Φ(λ, x) < lim
nk→∞

Φ(λ, xnk
) ≤ lim

nk→∞

εnk
= 0,�_�<b x ∈ E(λ), �i λ �Q GLP-wp. q��}Y � 2.2, ��KI<�u
�?4 4.3.1 :� X Qx�[|e6�F (λ) Qke�$�F x ∈ F (λ) H Φ(λ, x) ≥ 0, Φ ^ x Q��v)N�kM,[ α(L(λ, ε)) → 0 (ε → 0), e"��i λ �Q GLP-wp.�. 4.3.2 (1) :�"��i λ Q LP-wp, etU d(L(λ, ε)) → 0 (ε → 0);

(2) :� X Qx�[|e6� F (λ) Qke�$�F x ∈ F (λ) H� Φ(λ, x) ≥ 0 ,
Φ ^ x Q�|v)N�tU d(L(λ, ε)) → 0 (ε → 0), e"��i λ �Q LP-wp.q (1) Kgqf�:�F
'.u�e= δ > 0%'� {εn},&{ εn > 0, εn → 0,b d(L(λ, εn)) ≥ δ. TQ={z'� {un} % {vn}, un, vn ∈ L(λ, εn), b d(un, vn) > δ

2 .B λ Q LP-wp, �P E(λ) = {x}, , un → x, vn → x, Y d(un, vn) > δ
2 �_�

∀xn ∈ L(λ, εn), &{ εn > 0, εn → 0, 'iD εn+1 ≤ εn, B X Qx�[|e6�
L(λ, ε1) ⊃ L(λ, ε2) ⊃ L(λ, ε3) ⊃ · · ·, L(λ, ε1) ⊃ L(λ, ε2) ⊃ · · · , ,tU d(L(λ, εn)) =

d(L(λ, εn)) → 0 (n → ∞), �=z9N x ∈ X , L ∞
⋂

n=1
L(λ, εn) = {x}. , xn → x. B

d(xn, F (λ)) ≤ εn,� n → ∞, K d(x, F (λ)) = 0. B F (λ) Q�$��P x ∈ F (λ). <�q� x ∈ E(λ).Kgqf�:� x /∈ E(λ),B x ∈ F (λ),� Φ(λ, x) > 0.QMT E(λ) 6= ∅,/ x ∈ E(λ),e 0 = Φ(λ, x) < Φ(λ, x), M Φ ^ x Q�|v)N�
0 = Φ(λ, x) < lim

nk→∞
Φ(λ, xnk

) ≤ lim
nk→∞

εnk
= 0,�_�<b x ∈ E(λ), �i λ �Q LP-wp. q��k_N���KI u
 4.3.2.



190 D I Y * * � 40[?4 4.3.2 :� X Qx�[|e6�F (λ) Qke�$�F x ∈ F (λ)H�Φ(λ, x) ≥ 0, Φ ^ x Q��v)N�tU d(L(λ, ε)) → 0 (ε → 0), e"��i λ �Q LP-wp.\ 4.3 [18] {N Wo 6.7.3 � Wo 6.7.4 |7~s9Nk�#�iNN GT-wp �
T-wp Nemd��^"��i:4.u�\ 4.4 [15] o�B*\N"��iNQ_H$NtUd�&zW#�b [16] |7~"��iN T-wp Nemd��&2nl;�� ( � E
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The Bounded Rationality and Well-posedness

on Equilibrium Problems
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Abstract In this paper, we establish the bounded rationality model M for the equilibrium

problems in the setting of compact and noncompact sets. We proof that equilibrium prob-

lems in the sense of Baire category are structurally stable and robust to ε-equilibrium. Then,

by using the model M, we study the unification of well-posedness for equilibrium problems.

Sufficient conditions for the well-posedness for equilibrium problems are given. Finally, we

obtain the well-posed characterizations for equilibrium problems.

Key words equilibrium problem; bounded rationality; structural stability; well-posedness;
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