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1 üüü¬¬¬���©©©lllààà`̀̀zzz¯̄̄KKK¤¤¤éééAAA���CCC©©©ØØØ���ªªª

3á�C¥, ·�®²r�5�åü¬��©là`z (Ø�¦ θ1, θ2¥?Û��rà)¯K

min{θ1(x) + θ2(y)|Ax+By = b, x ∈ X , y ∈ Y} (1.1)

�.�KF¼ê L(x, y, λ) = θ1(x) + θ2(y)− λT (Ax+By − b)�Q:z�C©Ø�ª

w∗ ∈ Ω, θ(u)− θ(u∗) + (w − w∗)TF (w∗) ≥ 0, ∀w ∈ Ω, (1.2)

Ù¥ w =

 x
y
λ

 , u =

(
x
y

)
, F (w) =

 −ATλ
−BTλ

Ax+By − b

 . (1.3)

2 ©©©���ÂÂÂ   ���{{{���ýýýÿÿÿ-������ÚÚÚ���µµµeee (Û]) 2015!2018$ÊÆ�)

ýÿ-���Ú�µe, ·� 2015c3“$ÊÆÆ�”©Ù¥ÄgJÑ, 2018cnã©Ù¥2gJ9.

[ýýýÿÿÿ] 1 kÚS�l�½�Ø%Cþ vkm©, ¦�ýÿ: w̃k, ¦�

w̃k ∈ Ω, θ(u)− θ(ũk) + (w − w̃k)TF (w̃k) ≥ (v − ṽk)TQ(vk − ṽk), ∀w ∈ Ω, (2.1)

¤á. Ù¥Ý
QT +Q´�½�. XJ (2.1)¥ vk = ṽk, w̃k��u (1.2)�w∗, Ò´¯K�).

ùp?nü¬�©là`z¯K�C©Ø�ª¥, u = (x, y), w = (x, y, λ), Ø%Cþ� v = (y, λ).

[������]�âýÿ��� ṽk, �ÑØ%Cþ v�#S�: vk+1�úª�

vk+1 = vk −M(vk − ṽk). (2.2)

·�¡ (2.1)¥�Q�ýÿÝ
, (2.2)¥�M���Ý
.

ÂÂÂñññ555^̂̂���é�½�ýÿÝ
Q, Âñ�{�¦�O���Ý
M÷vXe^�µ

�3�½Ý
 H � 0 ¦� HM = Q, ¿� G := QT +Q−MTHM � 0. (2.3)

ù!�ýÿ (2.1)Ú�� (2.2)©O´á�A¥� (2.4)Ú (2.7). Âñ5^� (2.3)�á�A¥� (2.8)�Ó.

�é{`, 3á�A�1 2!¥, ·�®²éþãà`z©�Â �{Ú�µe�Âñ5�
{üy².

3�¡�á�G-H¥, kÚ�µe�{Âñ5���[y². á�EÚF�´^�{µe�yÂñ5.

3 ������^̂̂SSS���òòò������ADMM���{{{ (Cai, Gu, He and Yuan 2013 Science China Mathematics)

?���«g,��{´��²;ADMM¥ yÚλ�#�^S. l�½� vk = (yk, λk)Ñu, ÏL

[
x-λ-y ^̂̂SSS
���ADMM

] 
xk+1 ∈ argmin{θ1(x)− xTATλk + 1

2β‖Ax+Byk − b‖2 |x ∈ X},
λk+1 = λk − β(Axk+1 +Byk − b),
yk+1 ∈ argmin{θ2(y)− yTBTλk+1 + 1

2β‖Ax
k+1 +By − b‖2 | y ∈ Y}

(3.1)

��¦�wk+1, ù��{�á�C¥0��²;ADMMÂñLyA���. XJUYæ^ò�

vk+1 := vk − α(vk − vk+1), α = 1.5 ∈ (0, 2), (3.2)

�Ç��k 30%�Jp. �
U^§2¥�Ú�µe�yÂñ5, ·�r(3.1)-(3.2)�¤�d�ýÿ-��

[ýýýÿÿÿ]


x̃k ∈ argmin{θ1(x)− xTATλk + 1

2β‖Ax+Byk − b‖2 |x ∈ X}, (3.3a)

λ̃k = λk − β(Ax̃k +Byk − b), (3.3b)

ỹk ∈argmin{θ2(y)− yTBT λ̃k + 1
2β‖Ax̃

k +By − b‖2 | y ∈ Y}. (3.3c)

[������]

(
yk+1

λk+1

)
=

(
yk

λk

)
− α

(
yk − ỹk
λk − λ̃k

)
, α ∈ (0, 2). (3.4)

|^ (3.3b), (3.3c)��d/ª´ ỹk ∈argmin{θ2(y)− yTBT [2λ̃k − λk] + 1
2β‖B(y − yk)‖2 | y ∈ Y}.
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ù�, ·��â`z¯K��`5^� (�á�D¥�Theorem D), dýÿ (3.3)��/� (2.1)�C©
Ø�ª/ª, Ù¥w, u, F (w)d (1.3)�Ñ. 5¿� v = (y, λ), Ú�µe¥ýÿÚ��Ý
©O´

Q =

(
βBTB −BT
−B 1

β I

)
Ú M = α

(
I 0
0 I

)
. (3.5)

duýÿÝ
Q��Ò´é¡��½�, ·��

H =
1

α

(
βBTB −BT

−B 1
β I

)
=

1

α
Q, (3.6)

�±�yH ��½¿k HM = Q. d	,

G = (QT +Q)−MTQ = (2− α)Q = (2− α)

(
βBTB −BT

−B 1
β I

)
(3.7)

�´é¡��½�. nØþ, �HÚG�½, Âñ5^� (2.3)â÷v. ¯¢þ, ��½�¹eE,Âñ.

4 ééé¡¡¡���ADMMaaa���{{{ (He, Liu, Wang and Yuan, 2014 SIAM Opt.)

?�ADMM�,�«g,��{´©O¦)x, yf¯K�, �g���gLagrange¦f, ·�¡�
�é¡. �é{`, l�½� vk = (yk, λk)Ñu, Uìeã�ª¦�wk+1 = (xk+1, yk+1, λk+1):

[ééé¡¡¡���ADMM]


xk+1 = argmin{θ1(x)− xTATλk + 1

2β‖Ax+Byk − b‖2 |x ∈ X}, (4.1a)

λk+
1
2 = λk − µβ(Axk+1 +Byk − b),

(
µ = 0.9 ∈ (0, 1)

)
(4.1b)

yk+1 = argmin{θ2(y)− yTBTλk+ 1
2 + 1

2β‖Ax
k+1 +By − b‖2 | y ∈ Y}, (4.1c)

λk+1 = λk+
1
2 − µβ(Axk+1 +Byk+1 − b). (4.1d)

�
U^§2¥�µe�y�{�Âñ5, I�r (4.1)©
¤ýÿ���. kUeã�ª)¤ýÿ: w̃k:

[ýýýÿÿÿ]


x̃k ∈ argmin

{
θ1(x)− xTATλk + 1

2β‖Ax+Byk − b‖2 | x ∈ X
}
, (4.2a)

λk+
1
2 = λk − µβ

(
Ax̃k +Byk − b

)
, (4.2b)

ỹk ∈ argmin
{
θ2(y)− yTBTλk+ 1

2 + 1
2β‖Ax̃

k +By − b‖2 | y ∈ Y
}
, (4.2c)

λ̃k = λk − β
(
Ax̃k +Byk − b

)
, (4.2d)

�âá�D�Theorem D¤`��`5^�, lýÿ (4.2), ²ü����/� (2.1)�C©Ø�ª/ª
¥, ýÿÝ


Q =

(
βBTB −µBT
−B 1

β Im

)
. (4.3)

du (4.2)¥� x̃Ú ỹk©O�u (4.1)¥�xk+1Ú yk+1. é (4.1d)¥�λk+1, |^ (4.2b), ·�k

λk+1 = λk+
1
2 − µβ

[
−B(yk − ỹk) + (Ax̃k +Byk − b)

]
= λk − µβ

[
−B(yk − ỹk) + 2(Ax̃k +Byk − b)

]
.

2|^ (4.2d), =�λk+1 = λk −
[
−µβB(yk − ỹk) + 2µ(λk − λ̃k)

]
. Ïd, #�Ø%Cþ (yk+1, λk+1)d

[������]

(
yk+1

λk+1

)
=

(
yk

λk

)
−
(

I 0
−µβB 2µI

)(
yk − ỹk
λk − λ̃k

)
, (4.4)

�). éu (4.4)¥���Ý


M =

(
I 0

−µβB 2µI

)
, - H =

(
(1− 1

2µ)βBTB − 1
2B

T

− 1
2B

1
2µβ I

)
, (4.5)

�±�y�µ ∈ (0, 1)�,H�½¿kHM = Q (Ý
Q� (4.3)). d	, Ý


G = (QT +Q)−MTQ = (1− µ)

(
βBTB −BT
−B 2

β I

)
� 0, (4.6)

Âñ5^� (2.3)÷v. �²;�ADMM��, ���B�÷��HÚG�½, d�¡§���þ�½.

é��wå5Âñ��{, o
)¤ýÿ-���{ (2.1)-(2.2), ,���yÂñ^� (2.3)´Ä÷v.

5¿: ü¬�©l�à`z¯K (1.1), Ø%Cþ v = (y, λ)�, ¦fýÿo^ λ̃k = λk − β(Ax̃k +Byk − b).
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