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1 ¡£¢
¤�¥�¦�§©¨Nª�«�¬�­�®�¯£°2±

:

min f(x)

s.t. gi(x) ≥ 0, i = 1, . . . , p,

hj(x) = 0, j = 1, . . . , q,

Gt(x)Ht(x) = 0, t = 1, . . . , l,

(1.1)

²8³
, ´iµ f(x),g1, . . . , gp,h1, . . . , hq,G1, . . . , Gl,H1, . . . , Hl:R

n → R ¶�·�¸�¹�º . » °2± (1.1)¼¾½ ¹�¿©À x Á , Â ¼¾½¾ÃEÄÆÅ t,Gt(x) Ç Ht(x) È�É�Ê�Ë�Ì�Í�Î , ÏEÐ�ÌÆ´Eµ Å=Ñ�Ò Í�Î ,Ó�Ô�Õ©Ö�× ÅEØ¾Ù�Ú�Û Í�Ü©Î Ú�Û ,
°W±

(1.1) Ý�ÍßÞàÜ©Î Ú�Û Þàá©â °W± , ã�ä©Í MPSC.å�æ¾ç�è�éëê
Mehlitz[1] ì£íNî�ï�ð�ñÆò .

¥�ó
[1] ô í , õ�á�ö�÷ °=±£ÅEø�ù â8ú Either-orÚ�Û áÆâ8ú 0-1

®¾¯¾Øû°E± ¶Æ¹ûüiý¾âÆÍ °E± (1.1), þ�ÿ¾Ê�������� °E± (1.1)
Å���	�


� .
ê���
��8ÅEÚ�Û�®�������¬�­����©Ú�Û�®��

(LICQ) ú Mangasarian-Fromovitz
Ú�Û�®��

(MFCQ) » °2± (1.1)
Å ¹�¿�À�Á�¶������ , þWÿ���� � ²�!�" Ë$# ÅW«�¬�­�®�¯ Á 
 .

MPSC
ÅiÚ�Û�%�&�'�( Ê�)�* Ú�Û ú,+�- Ú�Û8Å á�â °?±�.�/���	 , 0 ¥�ó [2].Mehlitz[1]1 í�2 Ë�3�4�5 ­�6�7 ,

��8 4�5 ­ ,Mordukhovich(M-) 4�5 ­ Ç�9 (S-) 4�5 ­ , :�; ì í�2
MPSC < Ä¾ÅiÚ�Û�®�� , = � MPSC Mangasarian-Fromovitz

Ú�Û�®��
(MPSC-MFCQ),MP-

SC
¬�­����¾Ú�Û�®��

(MPSC-LICQ),MPSC Abadie
Ú�Û�®�� Ç MPSC Guignard

Ú�Û�®
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.Yang

Ø��
[3] �£í�2 ��������������� °=±���� ����õ�á ­���� Å À$��� Å ��� À����

)�* Ú�Û á�â °=±£Å�Å 9�4�5ÆÀ .Singh
Ø��

[4] � Â�¶�� Ú�Û������ á�â °=±���� 2 Wolfeç Â� �Ç Mond-Weir
ç Â�  æ�ç , î »�¡£¢ ­ Ç�¤�¢ ­�¥�¦�¨���� 2 8 Â� �Ç�9�Â�  Ä�
 .

Â�  ­ » ñ¾ò á�â °?±�§�«�
�¨ � . ©�ª Å Wolfe Â� �� ê�«�¬ Wolfe
�

1961 ­£®�¯ .�Z°
, ñ©ò °2± Å Â�  æ�ç£± ©�² ��"�³�´�µ�¶ á�â °?± Åj·�( ,

��¸�¹��W®�¯£°2±
[5], º�»

� Ø©Ù£°=± [6], »�µ Ù�¼�½ °=± [7], ¢Wá�â °=± [8]
Ø

. ¾�¿�À [9] Â���¹�º ������®�¯ »�¡
��º£¢WÇ�¤���º£¢ §$1 í�2 8 Ê�Á ³ Ç�Ê�Á ³£Å Mond-Weir

ç Â�  
 � . Â�; , ¾$¿�À Ø��
[10] � Â�Ã�Ê�Ä Ú�Û8Å��Å�Z� º�» °?± , ��Æ ² ��Ç�Â Õ Â�  ­ .Mishra[11] »©Ë�3 ¥�¦�¨ ,

�
� 2 +�- Ú�Û á�â °2±�' Â�  °2± Â�È ÅÉ8 úÊ9 úÌË8ú � ÷�Ë�Ç�Í���Ë�Â�  ­�%�Î .

¤�¥�Ï��
¥�ó

[11], ¤ ñ©ò MPSC
Å

Wolfe
ç Â�  °2± .¤�¥�Ð©¨�Ñ�Ò�Ó »�Í : Ô 2 Õ 1 í ¤�¥ ñ¾ò$Ö�× ÅÉÏ�¤�Ä Ç . Ô 3 Õ ì8í Wolfe

ç Â� æ©ç
, »�¢ ­ Ç�Í��£¢ ­�¥�¦�¨ , Ø � � °?±8Å Wolfe Â�  °?±8Åj8 úÙ9ÆúÚË8ú � ÷�Ë�Ç�Í��

Ë�Â�  %�Î .

2 ÛÝÜßÞ�à
Í�á � ;�¸ ñ©ò ,

Ä Ç�ô ��â :

Ig = {i ∈ {1, . . . , p} : gi(x) = 0},Ih = {1, . . . , q},
IG = {t ∈ {1, . . . , l} : Gt(x) = 0 ∧ Ht(x) 6= 0},
IH = {t ∈ {1, . . . , l} : Gt(x) 6= 0 ∧ Ht(x) = 0},
IGH = {t ∈ {1, . . . , l} : Gt(x) = 0 ∧ Ht(x) = 0}.

²8³
,{IG,IH , IGH} � {1, . . . , l} ã�)�� ��ä¾Å=¯ » .

Ä Ç MPSC
Å �����£�&´iµ�Í

L(x, λι, λe, µ, ν) = f(x) −
p∑

i=1

λigi(x) +

q∑

j=1

λjhj(x) +

l∑

t=1

µtGt(x) +

l∑

t=1

νtHt(x).

¨$å � 1 í Ë�3 	�� MPSC
Å 4�5 ­ Ç Ú�Û�®��ÆÅiÄ Ç .æ�ç

2.1 [1]
¦

x ∈ R
n Í MPSC

Å ¹�¿�À ,
��Î Ü�» Ñ�è ���

0 = ∇f(x) −
∑

i∈Ig

λi∇gi(x) +
∑

j∈Ih

λj∇hj(x) +

l∑

t=1

[µt∇Gt(x) + νt∇Ht(x)],

∀i ∈ Ig : λi ≥ 0, ∀t ∈ IG : νt = 0, ∀t ∈ IH : µt = 0, ∀t ∈ IGH : µtνt = 0, (2.1)

Ý Õ x Í Mordukhovich 4�5©À , ã�ä�Í M 4�5©À .æ�ç
2.2 [1]

¦
x ∈ R

n Í MPSC
Å ¹�¿�À ,

��Î » x À�Á Ú�Û ´iµ Å�é�ê

∇gi(x), i ∈ Ig, ∇hj(x), j ∈ Ih,

∇Gt(x), t ∈ IG ∪ IGH , ∇Ht(x), t ∈ IH ∪ IGH ,

¬�­����
, Ý Õ MPSC-LICQ » x À�Á Ò�� .
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» ��� Â�  
 � § , ¢ ­ Ç���Ç�¢ ­�6�7�( Ê ¨ � "�� , þWÿ ,
1 í Ä Ç ��¨ :æ�ç

2.3 [12]
¦

S ⊆ R
n Í ¼ Ë «�ý�â�þ ,f : R

n → R ·�¸�¹�º . Ý Õ f » x∗ ∈ S À�Á
��¢ Å , ÿ�����ÿWÂ ��¼©½©Å x ∈ S, Ê

f(x) − f(x∗) ≥ 〈∇f(x∗), x − x∗〉.
�

x 6= x∗
§

, üpã Ä Ç Å Í���� Ø�Ù�Ò�� , Ý Õ f » x∗ ∈ S À�Á���Í���¢ Å .æ�ç
2.4 [12]

¦
S ⊆ R

n Í ¼ Ë «�ý�â�þ ,f : R
n → R ·�¸�¹�º . Ý Õ f » x∗ ∈ S À�Á

��¤�¢ Å , ÿ�����ÿWÂ ��¼©½©Å x ∈ S, Ê
f(x) ≤ f(x∗) ⇒ 〈∇f(x∗), x − x∗〉 ≤ 0.

æ�ç
2.5 [12]

¦
S ⊆ R

n Í ¼ Ë «�ý�â�þ ,f : R
n → R ·�¸�¹�º . Ý Õ f » x∗ ∈ S À�Á

��¡£¢ Å , ÿ�����ÿWÂ ��¼©½©Å x ∈ S, Ê
〈∇f(x∗), x − x∗〉 ≥ 0 ⇒ f(x) ≥ f(x∗).

æ�ç
2.6 [12]

¦
S ⊆ R

n Í ¼ Ë «�ý�â�þ ,f : R
n → R ·�¸�¹�º . Ý Õ f » x∗ ∈ S À�Á

��Í���¡£¢ Å , ÿ�����ÿWÂ ��¼©½©Å x ∈ S � x 6= x∗, Ê
〈∇f(x∗), x − x∗〉 ≥ 0 ⇒ f(x) > f(x∗).

3 Wolfe ���	�
¤ Õ�
���¹�¿�À x ∈ X

Ä Ç MPSC
Å

Wolfe
ç Â�  °2± (WD)

��¨
:

max
y,λι,λe,µ,ν

L(y, λι, λe, µ, ν) s.t.∇L(y, λι, λe, µ, ν) = 0,

λi ≥ 0, i /∈ Ig, µt = 0, t ∈ IH , νt = 0, t ∈ IG, µtνt = 0, t ∈ IGH .

Ä Ç WD(x) Ö Ê�¹�¿�À &�Ò Å�â�þ Í

Ω(x) :=





(y, λι, λe, µ, ν) :

∇L(y, λι, λe, µ, ν) = 0,

λi ≥ 0, i /∈ Ig,

µt = 0, t ∈ IH ,

νt = 0, t ∈ IG,

µtνt = 0, t ∈ IGH .





.

ÿ § ,
Ä Ç â�þ Ω(x) » R

n ã Å�
�����¨

PΩ(x) :=
{

y ∈ R
n : (y, λι, λe, µ, ν) ∈ Ω(x)

}
.

Í��j» MPSC
'

WD,
¤ Õ ¦�§ëê WD

Ä Ç Å�� Ë�Ì�Â�  °2±

max
y,λι,λe,µ,ν

L(y, λι, λe, µ, ν) s.t.(y, λι, λe, µ, ν) ∈ ∩x∈XΩ(x).
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² ³EÄ Ç Ω = ∩x∈XΩ(x) � WD Ö Ê�¹�¿¾À Åjâ�þ ,PΩ � â�þ Ω » R
n ã Å�
�� . Í���á� 0 ,

Ä Ç£ü ¨ ô ��â :

I+
g = {i ∈ {1, . . . , p} : λi > 0},

I+
h = {j ∈ {1, . . . , q} : λj > 0},I−

h = {j ∈ {1, . . . , q} : λj < 0},
I+

G = {t ∈ {1, . . . , l} : µt > 0},I−

G = {t ∈ {1, . . . , l} : µt < 0}, (3.1)

I+
H = {t ∈ {1, . . . , l} : νt > 0}, I−

H = {t ∈ {1, . . . , l} : νt < 0}.
æ��

3.1( ����� )
¦

x ∈ X, (y, λι, λe, µ, ν) ∈ Ω.
��Î�¨ � ���£³ Ê�Ë�Ì Ò�� :

(i) L(·, λι, λe, µ, ν) » y ∈ X ∪ PΩ Á�Í�¢ .

(ii) f,−gi(i ∈ I+
g ), hj(j ∈ I+

h ),−hj(j ∈ I−

h ), Gt(t ∈ I+
G),−Gt(t ∈ I−

G), Ht(t ∈ I+
H),−Ht(t ∈

I−

H) » y ∈ X ∪ PΩ Á�Í�¢ .

Ý f(x) ≥ L(y, λι, λe, µ, ν).�
(i) ����� .

¥�¦

f(x) < f(y) −
p∑

i=1

λigi(y) +

q∑

j=1

λjhj(y) +

l∑

t=1

µtGt(y) +

l∑

t=1

νtHt(y). (3.2)

þiÍ x Ç (y, λι, λe, µ, ν) »���Í MPSC Ç WD
Å ¹�¿�À ,  �:�Ê

−gi(x) < 0, λi ≥ 0, ∀i /∈ Ig, gi(x) = 0, λi ∈ R, ∀i ∈ Ig, hj(x) = 0, λj ∈ R, ∀j ∈ Ih,

Gt(x) = 0, µt ∈ R, ∀t ∈ IG, Gt(x) 6= 0, µt = 0,∀t ∈ IH ,

Ht(x) = 0, νt ∈ R, ∀t ∈ IH , Ht(x) 6= 0, νt = 0,∀t ∈ IG,

Gt(x) = Ht(x) = 0, µt = 0 ∨ νt = 0, ∀t ∈ IGH .

Ý�Ê
−

p∑

i=1

λigi(x) +

q∑

j=1

λjhj(x) +

l∑

t=1

µtGt(x) +

l∑

t=1

νtHt(x) ≤ 0. (3.3)

� (3.2) Ç (3.3)
��!

, Ê
f(x) −

p∑

i=1

λigi(x) +

q∑

j=1

λjhj(x) +

l∑

t=1

µtGt(x) +

l∑

t=1

νtHt(x)

< f(y) −
p∑

i=1

λigi(y) +

q∑

j=1

λjhj(y) +

l∑

t=1

µtGt(y) +

l∑

t=1

νtHt(y)

Ïj�
L(x, λι, λe, µ, ν) < L(y, λι, λe, µ, ν). (3.4)


�� L(·, λι, λe, µ, ν)
Å ¢ ­ ¹ �

L(y, λι, λe, µ, ν) + 〈∇L(y, λι, λe, µ, ν), x − y〉 ≤ L(x, λι, λe, µ, ν). (3.5)
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êp�
(y, λι, λe, µ, ν) � WD

Å ¹�¿�À , Ï ∇L(y, λι, λe, µ, ν) = 0, Ý (3.5) ¹�â�ã�Í L(y, λι, λe, µ, ν)

< L(x, λι, λe, µ, ν).
Ö '

(3.4) "�# , þWÿ % � � � .

(ii) 
�� Ä�
 ³�Å Ô � Ì ±�¦���� , $ � L(·, λι, λe, µ, ν) » y ∈ X ∪ PΩ Á�Í�¢ , % %�þ
(i)
Å �'& , Ïi¹ � � .æ��

3.2 ( ()��� ) * x∗ ∈ X � MPSC
Å�+�Ó õ-, ³ ,MPSC-LICQ » x∗ Á Ò�� . Ý

Ü�»������£� Ñ�è (λ∗
ι , λ

∗
e, µ

∗, ν∗) . � (x∗, λ∗
ι , λ

∗
e, µ

∗, ν∗) � WD
Å ¹�¿�À , �

−
p∑

i=1

λ∗

i gi(x
∗) +

q∑

j=1

λ∗

jhj(x
∗) +

l∑

t=1

µ∗

t Gt(x
∗) +

l∑

t=1

ν∗

t Ht(x
∗) = 0. (3.6)

��/
,
��Î�¨ � ���£³ Ê�Ë�Ì Ò�� :

(i) L(·, λe, λι, µ, ν) » y ∈ X ∪ PΩ Á�Í�¢ .

(ii) f,−gi(i ∈ I+
g (x∗)), hj(j ∈ I+

h (x∗)),−hj(j ∈ I−

h (x∗)), Gt(t ∈ I+
G(x∗)),−Gt(t ∈

I−

G(x∗)), Ht(t ∈ I+
H(x∗)),−Ht(t ∈ I−

H(x∗)) » y ∈ X ∪ PΩ Á�Í�¢ .

Ý ,(x∗, λ∗
ι , λ

∗
e, µ

∗, ν∗) � WD
Å10�+ õ�2 ³ � f(x∗) = L(x∗, λ∗

ι , λ
∗
e, µ

∗, ν∗).� êp�
x∗ � MPSC

Å�+�Ó õ-, ³ � MPSC-LICQ » å À�Á Ò�� , %�
�� Ä Ç 2.1, Â� À x∗, Ü�»������ � Ñ�è (λ∗
ι , λ

∗
e , µ

∗, ν∗) . � (2.1)
Ò��

, þNÿ (x∗, λ∗
ι , λ

∗
e, µ

∗, ν∗) � WDÅ ¹�¿�À . %�
�� (2.1)
Å ;43?Ì ��� Ç (3.1) $ � (3.6).

ê?Ä�

3.1, Ê

f(x∗) ≥ L(y, λι, λe, µ, ν), ∀(y, λι, λe, µ, ν) ∈ Ω(x∗). (3.7)

5 Ë46�� (3.6)
'

(3.7)
�'! Ê L(x∗, λ∗

ι , λ
∗
e , µ

∗, ν∗) ≥ L(y, λι, λe, µ, ν), ∀(y, λι, λe, µ, ν) ∈
Ω(x∗). Ïj� (x∗, λ∗

ι , λ
∗
e, µ

∗, ν∗) Í WD
Å10�+ õ�2 ³ . 7 § ,MPSC

Å�+�Ó õ�á�8 Ø�9�� WDÅ10�+ õ�á�8 .æ��
3.3 ( :��-� ) * x � MPSC

Åi«�ý ¹�¿ â , (y∗, λ∗
ι , λ

∗
e, µ

∗, ν∗) � WD
Å ¹�¿©Àî Ê ü ¨$Ò��

−λ∗

i gi(y
∗) ≥ 0, i ∈ {1, . . . , p}, λ∗

jhj(y
∗) = 0, j ∈ {1, . . . , q},

µ∗

t Gt(y
∗) = 0, t ∈ {1, . . . , l}, ν∗

t Ht(y
∗) = 0, t ∈ {1, . . . , l}. (3.8)

��/
,
��Î�¨ � ���£³ Ê�Ë�Ì Ò�� :

(i) L(·, λ∗
ι , λ

∗
e, µ

∗, ν∗) » y∗ ∈ X ∪ PΩ Á�Í�¢ .

(ii) f,−gi(i ∈ I+
g ), hj(j ∈ I+

h ),−hj(j ∈ I−

h ), Gt(t ∈ I+
G),−Gt(t ∈ I−

G), Ht(t ∈ I+
H),−Ht(t ∈

I−

H) » y∗ ∈ X ∪ PΩ Á�Í�¢ . Ý y∗ Í MPSC
Å10�+ õ-, ³ .� ����� .

¥�¦
y∗ ��� MPSC

Å10�+ õ-, ³ , Ï=Ü�» x̂ ∈ X . �
f(x̂) < f(y∗). (3.9)

(i) þiÍ x̂ Ç (y∗, λ∗
ι , λ

∗
e, µ

∗, ν∗) »���Í MPSC Ç WD
Å ¹�¿�À ,

ê?Ä�
 ³�Å�¥�¦ $ �
−gi(x̂) < 0, λ∗

i ≥ 0, ∀i /∈ Ig(x̂), gi(x̂) = 0, λ∗

i ∈ R, ∀i ∈ Ig(x̂),

hj(x̂) = 0, λ∗

j ∈ R, ∀j ∈ Ih(x̂), Gt(x̂) = 0, µ∗

t ∈ R, ∀t ∈ IG(x̂),

Gt(x̂) 6= 0, µ∗

t = 0, ∀t ∈ IH(x̂), Ht(x̂) = 0, ν∗

t ∈ R, ∀t ∈ IH(x̂),

Ht(x̂) 6= 0, ν∗

t = 0, ∀t ∈ IG(x̂), Gt(x̂) = Ht(x̂) = 0, µ∗

t = 0 ∨ ν∗

t = 0, ∀t ∈ IGH(x̂).
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5 Ë�6�; �

−
p∑

i=1

λ∗

i gi(x̂) +

q∑

j=1

λ∗

jhj(x̂) +

l∑

t=1

µ∗

t Gt(x̂) +

l∑

t=1

ν∗

t Ht(x̂)

≤ −
p∑

i=1

λ∗

i gi(y
∗) +

q∑

j=1

λ∗

jhj(y
∗) +

l∑

t=1

µ∗

t Gt(y
∗) +

l∑

t=1

ν∗

t Ht(y
∗). (3.10)

� (3.9) Ç (3.10)
��! Ê L(x̂, λ∗

ι , λ
∗
e, µ

∗, ν∗) < L(y∗, λ∗
ι , λ

∗
e, µ

∗, ν∗). 
�� L(·, λ∗
ι , λ

∗
e, µ

∗, ν∗) »
y ∈ X ∪ PΩ Á�Í�¢ , ¹ �

〈∇L(y∗, λ∗

ι , λ
∗

e, µ
∗, ν∗), x̂ − y∗〉 < 0,

Ö '�Ú�Û
∇L(y∗, λ∗

ι , λ
∗
e, µ

∗, ν∗) = 0 "�# , þWÿ % � � � .

(ii) 
�� Ä�
£³�Å Ô � Ì ±�¦���� , $ � L(·, λ∗
ι , λ

∗
e, µ

∗, ν∗) » y∗ ∈ X ∪ PΩ Á�Í£¢ , %%�þ
(i)
Å �'& , Ïi¹ � � .æ��
3.4( <�=�:���� ) * x∗ ∈ X � MPSC

Å?¼ Ë�¹�¿�À ,(y∗, λ∗
ι , λ

∗
e , µ

∗, ν∗) � WD
Å

¹�¿�À������ f(x∗) = L(y∗, λ∗
ι , λ

∗
e, µ

∗, ν∗)
��/

,
��Î�¨ � ���£³ Ê�Ë�Ì Ò�� :

(i) L(·, λ∗
ι , λ

∗
e, µ

∗, ν∗) » y∗ ∈ X ∪ PΩ Á�Í�¢ .

(ii) f,−gi(i ∈ I+
g (x∗)), hj(j ∈ I+

h (x∗)),−hj(j ∈ I−

h (x∗)), Gt(t ∈ I+
G(x∗)),−Gt(t ∈

I−

G(x∗)), Ht(t ∈ I+
H(x∗)),−Ht(t ∈ I−

H(x∗)) » y∗ ∈ X ∪ PΩ Á�Í�¢ .

Ý x∗ Í MPSC
Å10�+ õ-, ³ .� ��Â ,
¥�¦

x∗ ��� MPSC
Å10�+ õ-, ³ , Ý�Ü�» x̂ . � f(x̂) < f(x∗).

%�þ�Ä�
 ³
Å�¥�¦ Ê f(x̂) < L(y∗, λ∗

ι , λ
∗
e, µ

∗, ν∗),
Ö '�Ä�


3.1
Åj% ��"�# , þWÿ � � Ä�
 3.4.æ��

3.5 ( >�?�:��-� ) * x∗ ∈ X � MPSC
Å�+�Ó õ@, ³ , î . � MPSC-LICQ » å

À�Á Ò�� . ÿ / ,
¥�¦�Ä�


3.2
Åj¥�¦�����Ò��

,(y∗, λ∗
e , λ

∗
ι , µ

∗, ν∗) � WD
Å�0@+ õ@2 ³ .

�
Î�¨ � ���£³ Ê�Ë�Ì Ò�� :

(i) L(·, λ∗
ι , λ

∗
e, µ

∗, ν∗) » y∗ ∈ X ∪ PΩ Á�Í�Í���¢ .

(ii) f ��Í � ¢ Å , � −gi(i ∈ I+
g (x∗)), hj(j ∈ I+

h (x∗)),−hj(j ∈ I−

h (x∗)), Gt(t ∈
I+

G(x∗)), −Gt(t ∈ I−

G(x∗)), Ht(t ∈ I+
H(x∗)),−Ht(t ∈ I−

H(x∗)) » y∗ ∈ X ∪ PΩ Á8Í ¢ .

Ý x∗ = y∗.�
(i) 7 × � ���-� .

¥�¦
x∗ 6= y∗. Ý ê=Ä�
 3.2, Ü�»����£��� Ñ�è (λι, λe, µ, ν) .� (x∗, λι, λe, µ, ν) Í WD

Å10�+ õ�2 ³ , þWÿ
f(x∗) = L(x∗, λι, λe, µ, ν) = L(y∗, λ∗

ι , λ
∗

e , µ
∗, ν∗). (3.11)


�� x∗ Ç (y∗, λ∗
ι , λ

∗
e, µ

∗, ν∗) »���� MPSC Ç WD
Å ¹�¿�À , A�$ ��Æ

−gi(x
∗) < 0, λ∗

i ≥ 0,∀i /∈ Ig(x
∗), gi(x

∗) = 0, λ∗

i ∈ R, ∀i ∈ Ig(x
∗),

hj(x
∗) = 0, λ∗

j ∈ R, ∀j ∈ Ih(x∗), Gt(x
∗) = 0, µ∗

t ∈ R, ∀t ∈ IG(x∗),

Gt(x
∗) 6= 0, µ∗

t = 0, ∀t ∈ IH(x∗), Ht(x
∗) = 0, ν∗

t ∈ R, ∀t ∈ IH(x∗),

Ht(x
∗) 6= 0, ν∗

t = 0, ∀t ∈ IG(x∗), Gt(x
∗) = Ht(x

∗) = 0, µ∗

t = 0 ∨ ν∗

t = 0,∀t ∈ IGH(x∗).



No.4 ëÙìQíÙî : ïÙðòñQóÙôÙõ�öø÷úùÌûÙü�öø÷ 353

B�C Ê
−

p∑

i=1

λ∗

i gi(x
∗) +

q∑

j=1

λ∗

jhj(x
∗) +

l∑

t=1

µ∗

t Gt(x
∗) +

l∑

t=1

ν∗

t Ht(x
∗) ≤ 0. (3.12)

� (3.11)
'

(3.12)
��! Ê

L(x∗, λ∗

ι , λ
∗

e, µ
∗, ν∗) ≤ L(y∗, λ∗

ι , λ
∗

e, µ
∗, ν∗).

%�þ üpã�� Ø�Ù üED L(·, λ∗
ι , λ

∗
e , µ

∗, ν∗) » y∗ ∈ X ∪ PΩ Á�Í�Í���¢ , ;�F
〈∇L(y∗, λ∗

ι , λ
∗

e, µ
∗, ν∗), x∗ − y∗〉 < 0.

Ö '�Ú�Û
∇L(y∗, λ∗

ι , λ
∗
e, µ

∗, ν∗) = 0 "�# , þWÿ % � � � .

(ii) 
�� Ä�
 ³�Å Ô � Ì ±�¦���� , $ � L(·, λ∗
ι , λ

∗
e, µ

∗, ν∗) » y∗ ∈ X ∪ PΩ Á�Í�Í���¢ ,

% %�þ (i)
Å �'& , Ïi¹ � � .G©¨IH
, J ��¨$å Å = è�HIK � Wolfe

ç Â� �Ç ��	�Ä�
ÆÅ Ê�Á ­ .L
3.1

¦�§ Ã�Ü�Î Ú�Û Å á�â °2±
min

x
f(x) : = (x1 − 1)2 + (x2 + 3)2 + x6

3

s.t.G1(x) : = x2
1 − 2x1 + x3 + 1,

H1(x) : = x2
2 + 6x2 − x3 + 9, (3.13)

G1(x)H1(x) = 0,

² ¹�¿�À Å�â�þ X Í
X := {(x1, x2) ∈ R

2|(x2
1 − 2x1 + x3 + 1)(x2

2 + 6x2 − x3 + 9) = 0}.

(3.13)
Å Â� �M Ù Í

min
y,µ1,ν1

L(y, µ1, ν1) = (y1 − 1)2 + (y2 + 3)2 + y6
3 + µ1(y

2
1 − 2y1 + y3 + 1)

+ν1(y
2
2 + 6y2 − y3 + 9) (3.14)

s.t. 2(y1 − 1)(1 + µ1) = 0, 2(y2 + 3)(1 + ν1) = 0, 6y5
3 + µ1 − ν1 = 0,

µ1 = 0, 1 ∈ IH , ν1 = 0, 1 ∈ IG, µ1ν1 = 0, 1 ∈ IGH ,

(1) * x∗ = (1,−3, 0)T ∈ X, (y∗
1 , y

∗
2 , y

∗
3 , µ

∗
1, ν

∗
1 ) = (1,−3, 0, 0, 0) ∈ Ω(x∗), Ê

f(x∗) = L(y∗, µ∗

1, ν
∗

1 ).

$ K � Ä�
 3.4
Å Ö Ê ��� ¶ Ò�� , þWÿ x∗ Í (3.13)

Å10�+ õ-, ³ . N Ä�
 3.4 � ü K � .

(2)
ê

(3.14)
Åj°�O Ì Ø�Ù�Ú�Û ¹ � , ÿ y1 = 1, y2 = −3, y3 = 5

√
ν1−µ1

6
.
%�þ

(3.13)
³

Å��ú� ´iµ , $ ��Æ

L(y, µ1, ν1) = ( 5

√
ν1 − µ1

6
)6 − ( 5

√
ν1 − µ1)

6

5
√

6
≤ (x1 − 1)2 + (x2 + 3)2 + x6

3 = f(x).
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ÿ µ1 = −1, y1 ∈ R, ν1 = −1, y2 ∈ R, y3 = 0
§

, 7 × ¹ ��Æ
L(y, µ1, ν1) = 0 ≤ (x1 − 1)2 + (x2 + 3)2 + x6

3 = f(x).

ÿ µ1 = −1, y1 ∈ R, y2 = −3, y3 = 5

√
ν1+1

6

§
,

L(y, µ1, ν1) = (
5

√
ν1 + 1

6
)6 − ( 5

√
ν1 + 1)6

5
√

6
≤ (x1 − 1)2 + (x2 + 3)2 + x6

3 = f(x).

ÿ ν1 = −3, y2 ∈ R, y1 = 1, y3 = 5

√
−µ1−1

6

§
,

L(y, µ1, ν1) = (
5

√
µ1 + 1

6
)6 − ( 5

√
µ1 + 1)6

5
√

6
≤ (x1 − 1)2 + (x2 + 3)2 + x6

3 = f(x).

P ã Ö ª ,
Ä�


3.1 � ü K � .

(3) þ�Í ∇H1(x) = (0, 2x2 + 6,−1)T Ç ∇G1(x) = (2x1 − 2, 0, 1)T, Ï (3.13) ���
MPSC-LICQ.

ê�Ä Ç 2.1, Â � À x∗ = (1,−3, 0)T, y∗ = (1,−3, 0)T, Ü8»���� �ß� Ñ�è
(µ∗

1, ν
∗
1 ) = (0, 0) . � (y∗, µ∗

1, ν
∗
1 ) Í (3.14)

Å ¹�¿�À���Ê
µ∗

1G(x∗) + ν∗

1H(x∗) = 0.

þWÿ ,(y∗, µ∗
1, ν

∗
1 ) Í (3.14)

Å10�+ õ�2 ³ , 7 § Ê f(x∗) = L(y∗, µ∗
1, ν

∗
1 ).
Ä�


3.2 � � .

4 Q'R
ã ª�¦�§£Å ¶���»�¢ ­����¾¨¾Å Â� �SUT ,

��Î�8 â£¢ ­�¥�¦ , Ý�Ë�� å , »���& 8 úÙ9
Ç�Ë�Â�  ­�§ , J � ¤�¢�V�¡�¢ ­�¹ �-
�� Ä Ç�; í "-# ,

5@CUW ¹ ��� � � ÷�Ë�Ç�Í���Ë
Â�  ­�Ò�� ;

� ËI� å , Í�Ø � ã ª�% � , ¹£üYX�Z�S@T � � Wolfe
ç Â�  Ú�Û����-[�! Í��Å

Mond-Weir
ç Â�  °?± ��Æ .

ê���\@]�^��
,
¤�¥`_ � Â�Ü�Î Ú�Û á�â °?±���� 2 Wolfeç Â�  °W± , î »-a 2 Â�  °W± »@��»Ý¢ ­ ú Í�� ¢ ­ Å$¥�¦Æ¨ , � °W± Å Â�  °W±ëÅ�8 ú

9ÆúCË8ú � ÷�Ë�Ç�Í���Ë�Â�  %�Î , î 1 í = è�K � % � Ò�� .
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DUALITY PROBLEM OF MATHEMATICAL PROGRAMS WITH

SWITCHING CONSTRAINTS

LUO Mei-ling1, LI Gao-xi1, WU Chun2

(1. College of Mathematics and Statistics, Chongqing Technology and Business University, Chongqing

400067, China)

(2. College of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: In this paper, a new class of optimization problems proposed in recent years is

studied, which makes it difficult to solve the optimal solution due to the existence of switching

constraint. Therefore, this paper proposes a Wolfe type dual model by using the duality theory to

solve the mathematical programs with switching constraints problem. Under the convexity and

strict convexity assumptions, the weak, strong, inverse, restricted inverse and strict inverse duality

results of Wolfe’s duality are obtained. An example is given to demonstrate.

Keywords: nonlinear programming; switching constraint; duality problem; generalized

convexity
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