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(H(v∗), w − v∗) ≥ 0, G(v∗, w) ≤ 0 ∀ w ∈ Ω, :1=

%�! H : Rn → R
n# G : Rn × R

n → R
m# Ω � �$����	!# -���"� 	! �"	<!� �	#

Ω ⊂ R
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min
x

{F (x, y) |F1(x) ≤ B(y), x ∈ X}, y ∈ R
m
+ . :�=

3�!�2 	 	0��<!"
! F1(x) = (f1(x), ..., fm(x))
T �  !�"	�	%
�!��
� ��	+!��#


�
 �	�
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 x ∈ X# X ⊆ R

n8 	 	0��<!"
! B(y) = (b1(y), ..., bm(y))
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m
+ 8 F : Rn × R
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(H(v∗), w − v∗) ≥ 0 G(v∗, w) ≤ 0, ∀w ∈ Ω. :�=

3�!�2 v = [x1, y1]# w = [x2, y2] ��/ x1, x2 ∈ X, y1, y2 ∈ R
m
+ 8 Ω = X × R

m
+ 8

H(v) = ∇wZ(v, v) � %���
!" ��/ Z(v, w) = F (x2, y1) − (y2, F1(x1) − B(y2))
�	 �!�!�!""	� w8 G(v, w) = [F1(x2)−B(y1), F1(x1)−B(y2)].
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x̄k = PΩ(x
k − αH(xk)),

xk+1 = PΩ(x
k − αH(x̄k)).
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x̄k = PΩ(x
k − αH(xk)),

x̃k = PΩ(x̄
k − αH(x̄k)),

xk+1 = PΩ(x
k − αH(x̃k)).
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����� ��$���� x∗ ∈ X∗ �������'
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 ϕ(x, y) "�-$��! �/  	���#

��	��! �	�/@>�/ ���	�
/�E ϕ(x∗, y) ≤ ϕ(x∗, y∗) ∀ y ∈ S; ϕ(x∗, y∗) ≤ ϕ(x, y∗)
∀x ∈ Q. 3�!�2 Q ⊂ R

n# S ⊂ R
m# ϕ : Q× S → R�
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x̄k = PQ(x
k − αϕx(x

k, yk)), ȳk = PS(y
k + αϕy(x

k, yk)),

x̃k = PQ(x̄
k − αϕx(x̄

k, ȳk)), ỹk = PS(ȳ
k + αϕy(x̄

k, ȳk)),
xk+1 = PQ(x

k − αϕx(x̃
k, ỹk)), yk+1 = PS(y

k + αϕy(x̃
k, ỹk)),
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[x∗, y∗] ∈ X∗ × Y ∗ ,������ ϕ(x, y)*
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(c, x) → min, (b, y) → max,
ATx ≥ b, Ay ≤ c,

x ≥ 0, y ≥ 0,
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%�! c, x ∈ R
n# b, y ∈ R

m# A � �� �
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x̄k = [xk + α(Ayk − c)]+, ȳk = [yk − α(ATxk − b)]+,
x̃k = [x̄k + α(Aȳk − c)]+, ỹk = [ȳk − α(AT x̄k − b)]+,

xk+1 = [xk + α(Aỹk − c)]+, yk+1 = [yk − α(AT x̃k − b)]+,
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L(x, y) = (c, x) + (b, y)− (Ay, x). :��=
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‖xk+1 − x∗‖2 + ‖yk+1 − y∗‖2 ≤ q(‖xk − x∗‖2 + ‖yk − y∗‖2), 0 < q < 1.
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