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1 ������ííí222ADMM¦¦¦)))nnn¬¬¬���©©©lll¯̄̄KKKØØØUUU���yyyÂÂÂñññ (Chen, He, Ye, Yuan 2016 MP)

·�r����5�ån¬��©là`z (Ø�¦ θ1, θ2, θ3¥?Û��rà)¯K

min{θ1(x) + θ2(y) + θ3(z)|Ax+By + Cz = b, x ∈ X , y ∈ Y, z ∈ Z} (1.1)

�.�KF¼ê L(x, y, z, λ) = θ1(x) + θ2(y) + θ3(z)− λT (Ax+By + Cz − b)�Q:z�C©Ø�ª

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

Ù¥

w =


x
y
z
λ

, u =

 x
y
z

, θ(u) = θ1(x) + θ2(y) + θ3(z), F (w) =


−ATλ
−BTλ
−CTλ

Ax+By + Cz − b

 . (1.3)

·�3 2016c�MP©Ù¥®²�Ñ, ^��í2�ADMM¦)à`z¯K (1.1), �Ý
A,B,C¥k
ü�Ý
��p���, =ATB=0, ATC=0½öBTC=0��{Âñ. 3���/e, ¿ØU�yÂñ.

2 ���±±±^̂̂555���yyy���{{{ÂÂÂñññ���ÚÚÚ���µµµeee (Û]) 2015c$ÊÆ�1 19ò1 3Ï)

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�).

3·�ùp?n�n¬��©l¯K¥, u = (x, y, z), w = (x, y, z, λ), v = (y, z, 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, �¦�O���Ý
M÷vXe^�µ

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

XJ^� (2.3)÷v, �{Ò´Âñ�, 3�¡�á�G-H¥, kÚ�µe�{Âñ5���[y².

3 æææ^̂̂Gauss£££������ýýýÿÿÿ-���������{{{ (He, Tao and Yuan 2012 SIAM Opt.)

l�½� vk = (yk, zk, λk)Ñu, ÏLG1¦)f¯K, ,�½Â λ̃k (�5¿ýÿ¥ λ̃k�½Â�ª)

[ýýýÿÿÿ]


x̃k ∈ arg min

{
θ1(x)− xTATλk + 1

2β‖Ax+Byk + Czk − b‖2 | x ∈ X
}
,

ỹk ∈ arg min
{
θ2(y)− yTBTλk + 1

2β‖Ax̃
k +By + Czk − b‖2 | y ∈ Y

}
,

z̃k ∈ arg min
{
θ3(z)− zTCTλk + 1

2β‖Ax̃
k +Bỹk + Cz − b‖2 | z ∈ Z

}
,

λ̃k = λk − β
(
Ax̃k +Byk + Czk − b

)
,

(3.1)

��ýÿ: w̃k. |^`z¯K��`5^�, ·���ýÿ� (2.1)/ª, Ù¥w, u, F (w)d (1.3)�Ñ,

Q =

 βBTB 0 0
βCTB βCTC 0
−B −C 1

β Im

 . (3.2)

QT +Q��þ´�½� (�B, C�÷��´�½�). |^ù��ýÿ:, ·�æ^��

[������]

 yk+1

zk+1

λk+1

 =

 yk

zk

λk

−
 νI −ν(BTB)−1BTC 0

0 νI 0
−βB −βC I

 yk − ỹk
zk − z̃k
λk − λ̃k

 (3.3)

F – 1



)¤ vk+1 = (yk+1, zk+1, λk+1). �Ò´`, 3Ú�µe���úª (2.2)¥

M =

 νI −ν(BTB)−1BTC 0
0 νI 0
−βB −βC I

 . (3.4)

éuÝ


H =


1
νβB

TB 1
νβB

TC 0

1
νβC

TB 1
νβ[CTC + CTB(BTB)−1BTC] 0

0 0 1
β I

 (3.5)

�±�y H �½¿k HM = Q. d	, � ν ∈ (0, 1)�, Ý


G = (QT +Q)−MTQ =

 (1− ν)βBTB 0 0
0 (1− ν)βCTC 0
0 0 1

β I

 � 0, (3.6)

Âñ5^� (2.3)÷v. ¯¢þ, duýÿ (3.1)�I� (Byk, Czk, λk)Ò�±m©, �� (3.3)��±ÏL(
Byk+1

Czk+1

)
=

(
Byk

Czk

)
−
(
νI −νI
0 νI

)(
B(yk − ỹk)
C(zk − z̃k)

)
, λk+1 = λk − β

(
Ax̃k +Bỹk + Cz̃k − b

)
¢y.

þ¡ù�ªf¥¦Byk+1ÚCzk+1¥Ñy�þn�Ý
, ´·�¡Ù�/Gauss£�0��Ï.

4 ÜÜÜ©©©²²²111¿¿¿\\\���KKK������ADMM���{{{ (He, Tao and Yuan 2015 IMA Numr. Analysis)

Ü©²1¿\�K�� ADMM �{l�½� vk = (yk, zk, λk)Ñu, ÏL
xk+1 ∈ argmin{θ1(x)− xTATλk + β

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

2 ‖Ax
k+1 +By + Czk − b‖2 + τβ

2 ‖B(y − yk)‖2 | y ∈ Y},
zk+1 ∈ argmin{θ3(z)− zTCTλk + β

2 ‖Ax
k+1 +Byk + Cz − b‖2 + τβ

2 ‖C(z − zk)‖2 | z ∈ Z},
λk+1 = λk − β(Axk+1 +Byk+1 + Czk+1 − b)

(4.1)

��¦�wk+1, Ù¥ τ > 1. �
U^§2¥�Ú�µey²Âñ5, rÂñ�{ (4.1)�¿
)¤�d�

[ýýýÿÿÿ]


x̃k ∈ argmin{θ1(x)− xTATλk + β

2 ‖Ax+Byk + Czk − b‖2 |x ∈ X},
λ̃k = λk − β(Ax̃k +Byk + Czk − b),
ỹk ∈ argmin{θ2(y)− yTBT λ̃k + µβ

2 ‖B(y − yk)‖2 | y ∈ Y},
z̃k ∈ argmin{θ3(z)− zTCT λ̃k + µβ

2 ‖C(z − zk)‖2 | z ∈ Z}.

(4.2)

[������]

 yk+1

zk+1

λk+1

 =

 yk

zk

λk

−
 I 0 0

0 I 0
−βB −βC I

 yk − ỹk
zk − z̃k
λk − λ̃k

 . (4.3)

Ù¥ (4.2)�µÚ (4.1)¥� τk'Xª µ = τ+1. |^`z¯K��`5^� (�D¥½nD),d (4.2)�
)�ýÿ: w̃k÷v (2.1), Ù¥w, u, F (w)d (1.3)�Ñ. v = (y, z, λ), ýÿÚ��Ý
©O´

Q =

 µβBTB 0 0
0 µβCTC 0
−B −C 1

β I

 Ú M =

 I 0 0
0 I 0
−βB −βC I

 . (4.4)

éuÝ


H =

 µβBTB 0 0
0 µβCTC 0
0 0 1

β I

 , (4.5)

�±�y H �½¿k HM = Q. d	,

G = (QT +Q)−MTQ =

 (µ− 1)βBTB −βBTC 0
−βCTB (µ− 1)βCTC 0

0 0 1
β I

 . (4.6)

duµ = τ + 1 > 2, Ý
 G �½. Âñ5^� (2.3)÷v. 3 He and Yuan, Optimization Online 6325
¥ (d©uL3 Springer Proc. Math. Stat., 360, Springer, Singapore, 2021, 139-163), ·�®²y²:

ýÿ-���{ (4.2)-(4.3)¥, òµ > 2U¤µ > 1.5 (¢SO��Ñ�u1.5), �{Âñ�Ýk²wJp.
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