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1 CCC©©©ØØØ���ªªª���ÝÝÝKKKÂÂÂ   ���{{{ (C©Ø�ªA^��{ïÆë��<Ì�X�ùÂcnù)

� Ω ⊂ <n ´����4à8, F ´ <n → <n ���N�. �Ä¦)üNC©Ø�ª

(VI) u∗ ∈ Ω, (u− u∗)TF (u∗) ≥ 0, ∀u ∈ Ω. (1.1)

�Ω = <n, ¯K(1.1)Òòz¤��5�§|F (u) = 0.

·�`��C©Ø�ªüN, ´�Ù¥��fF ÷
v (u−v)T (F (u)−F (v)) ≥ 0. 3¦)C©Ø�ª (1.1)
�ÝKÂ �{¥, é�½��c:ukÚ~êβk > 0,
|^ÝK

ũk = PΩ[uk − βkF (uk)] (1.2)
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)¤��ýÿ: ũk. Ó�b�^ÝK (1.2)�) ũk�À��βkU¦�ýÿ: ũk÷v

βk‖F (uk)− F (ũk)‖ ≤ ν‖uk − ũk‖, ν ∈ (0, 1). (1.3)

bX ũk = uk, uk Ò´ (1.1) �). ÄK, Ò�Äu±e�©Û?1#�S�. Äk, à8þÝKkXm
þã¤«�­�5�: é?¿� v ∈ <n, ^PΩ(v)L« v�Ωþ�ÝK, k

(v − PΩ(v))T (u− PΩ(v)) ≤ 0, ∀u ∈ Ω. (1.4)

3 (1.4)¥- v = uk − βkF (uk), @od (1.2)�� ũk = PΩ(v), ¿l (1.4)��

ũk ∈ Ω, (u− ũk)T {ũk − [uk − βkF (uk)]} ≥ 0, ∀u ∈ Ω. (1.5)

3þ¡� (1.5)ªü>Ñ\þ (u− ũk)T d(uk, ũk), Ù¥

d(uk, ũk) = (uk − ũk)− βk[F (uk)− F (ũk)], (1.6)

l
dÝK (1.2)��·�I��ýÿúª

[ýýýÿÿÿ] ũk ∈ Ω, (u− ũk)TβkF (ũk) ≥ (u− ũk)T d(uk, ũk), ∀u ∈ Ω. (1.7)

ò (1.7)¥�u ∈ ΩÀ¤u∗, Òk (ũk−u∗)T d(uk, ũk) ≥ (ũk−u∗)TβkF (ũk). 2düN5ÚVI ½Â, ��

(ũk − u∗)T d(uk, ũk) ≥ 0. Ïd (uk − u∗)T d(uk, ũk) ≥ (uk − ũk)T d(uk, ũk). (1.8)

d d(uk, ũk)�L�ªÚb� (1.3), |^Cauchy-SchwarzØ�ª, í�

(uk − ũk)T d(uk, ũk) ≥ (1− ν)‖uk − ũk‖2. (1.9)

�uk 6= ũk�, (1.8)`² d(uk, ũk)´ål¼ê 1
2‖u− u

∗‖23uk?���þ,��. �±^

[üüü   ÚÚÚ������������] uk+1 = uk − d(uk, ũk) )¤#�S�:. (1.10)

d (1.6), 2(uk − ũk)T d(uk, ũk)− ‖d(uk, ũk)‖2 = ‖uk − ũk‖2 − β2
k‖F (uk)− F (ũk)‖2. (1.11)

Ïd, ‖uk − u∗‖2 − ‖uk+1 − u∗‖2 = 2(uk−u∗)T d(uk, ũk)− ‖d(uk, ũk)‖2
(1.8)

≥ 2(uk−ũk)T d(uk, ũk)− ‖d(uk, ũk)‖2
(1.11)&(1.3)

≥ (1− ν2)‖uk−ũk‖2. (1.12)

[OOO���ÚÚÚ������������] uk+1 = uk − α∗kd(uk, ũk) �)l u∗ �C�S�:. (1.13)

Ù¥Ú� α∗k d α∗k = (uk − ũk)T d(uk, ũk)/‖d(uk, ũk)‖2 �Ñ. (1.14)

5¿� (1.12)¥�����Ø�ªÛ¹
 2(uk − ũk)T d(uk, ũk) > ‖d(uk, ũk)‖2, Ï
 α∗k >
1
2 . �XÒk

‖uk − u∗‖2 − ‖uk+1 − u∗‖2 = ‖uk − u∗‖2 − ‖uk − u∗ − α∗kd(uk, ũk)‖2

= 2α∗k(uk−u∗)T d(uk, ũk)− (α∗k)2‖d(uk, ũk)‖2 (|^ (1.8)Ú (1.14))

≥ α∗k(uk−ũk)T d(uk, ũk) ≥ 1
2 (1− ν)‖uk−ũk‖2. (|^
α∗

k >
1
2
Ú (1.9)) (1.15)

Â Ø�ª (1.12)Ú (1.15)´y²�{Âñ�'�ªf. ©?Ø�ª (1.7)üà� βkF (ũk)Ú d(uk, ũk)¡
��éÌ)��. ò3B¥y²�{©�?´µæ^�� βkF (ũk) Ú (1.14)¥�Ñ�Ú� α∗k, ^

[ÝÝÝKKK������] uk+1 = PΩ[uk − α∗kβkF (ũk)] ��{ (1.13) äkÓ��Âñ5� (1.15), ��B.

z Ì)��, �ÓÚ�. W~�{, ÝK���J�Ð� ý¤¢ 73à%, Ù|ä7� z
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2 ���555���åååààà`̀̀zzz©©©���ÂÂÂ   ���{{{���ÚÚÚ���µµµeee (ë�Û]) 2015, 2018$ÊÆ�©Ù)

·�3C©Ø�ªµee?Ø�5�åà`z�©�Â �{, ±n¬�©là`z¯K

min{θ1(x) + θ2(y) + θ3(z) | Ax+By + Cz = b, x ∈ X , y ∈ Y, z ∈ Z} (2.1)

�~�0�. ¯K (2.1)�.�KF¼ê´ L(x, y, z, λ) = θ1(x) + θ2(y) + θ3(z)−λT (Ax+By+Cz− b).
.�KF¼ê�Q:

(
x∗, y∗, z∗, λ∗

)
£Ù¥ (x, y, z)��©Cþ, λ�éóCþ¤÷v

Lλ∈<m(x∗, y∗, z∗, λ) ≤ L(x∗, y∗, z∗, λ∗) ≤ Lx∈X ,y∈Y,z∈Z(x, y, z, λ∗).

|^Q:w∗ = (x∗, y∗, z∗, λ∗)�4�4�5� (í��ë�C½D), §�±Lã�Xe�C©Ø�ª:

(VI) w∗ ∈ Ω, θ(u)− θ(u∗) + (w − w∗)TF (w∗) ≥ 0, ∀w ∈ Ω, (2.2)

Ù¥, Ω = X × Y × Z × <m, θ(u) = θ1(x) + θ2(y) + θ3(z), ¿�

u =

 x
y

z

 , w =


x
y
z
λ

 , F (w) =


−ATλ
−BTλ
−CTλ

Ax+By + Cz − b

 . (2.3)

5¿�, (2.3)¥�F (w)Tk (w − w̃)T (F (w)− F (w̃)) ≡ 0.

\� θ(u)´à¼ê(Ø�½��), ·�¡ (2.2)�üN(·Ü)C©Ø�ª, {¡üNC©Ø�ª.

·�Äk0��ÝKÂ �{aq�¦)üNC©Ø�ª¯K (2.2)�ýÿ-��Â �{.

[ýýýÿÿÿ] é�½� vk
(
3ü¬�©l¯K�ADMM¥ v = (y, λ), k
�{¥ v = w

)
, ¦�: w̃k, ¦�

w̃k ∈ Ω, θ(u)− θ(ũk) + (w − w̃k)TF (w̃k) ≥ (v − ṽk)TQ(vk − ṽk), ∀w ∈ Ω, (2.4)

XJÝ
 QT +Q �½(Q Ø�½é¡), ·�¡ (2.4) �Ü��ýÿ. ~�á�F� (4.2)

|^ýÿ (2.4), �±ïá¦)üNC©Ø�ª (2.2)�ýÿ-���Ú�µe. (ADMM�Ù��A~).

[üüü   ÚÚÚ������������] æ^ü Ú�, #S�:���úª� ~�á�F� (4.3)

vk+1 = vk −M(vk − ṽk). (2.5)

dÜ�ýÿ (2.4)Úü Ú���� (2.5), |¤��ýÿ-���{µe, ÙÂñ5^�´µ

[ÂÂÂñññ555^̂̂���] �¦�3�½Ý
 H, U
¦� ~�á�F� (4.4)-(4.6)

HM = Q ¿� G = QT +Q−MTHM � 0. (�½) (2.6)

ò (2.4)¥?¿�w ∈ ΩÀ¤,�):w∗, |^(w̃ − w∗)TF (w̃) = (w̃ − w∗)TF (w∗)Úw∗´)ù�¯¢,

�� (ṽk − v∗)TQ(vk − ṽk) ≥ 0. ?
k (vk − v∗)TQ(vk − ṽk) ≥ (vk − ṽk)TQ(vk − ṽk). (2.7)

‖vk − v∗‖2H − ‖vk+1 − v∗‖2H = ‖vk − v∗‖2H − ‖(vk − v∗)−M(vk − ṽk)‖2H (|^ HM = Q)

≥ (vk − ṽk)T (QT +Q)(vk − ṽk)− ‖M(vk − ṽk)‖2H
(2.6)
= ‖vk − ṽk‖2G. (2.8)

Ø�ª (2.8)`²Ú�µe�{3^� (2.6)÷v��¹e, S��{)¤�S� {vk}äkÂ 5�

‖vk+1 − v∗‖2H ≤ ‖vk − v∗‖2H − ‖vk − ṽk‖2G. (ù´y²�{Âñ5�'�Ø�ª) (2.9)

(Ø: dýÿ (2.4)Ú�� (2.5)�¤�¦)VI¯K (2.2)��{Ú�µe, ^� (2.6)÷v��{ÒÂñ.
::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

�â (2.4), ��±XÓ §1¥�ÄH-�eO�Ú����, ùp�H�?¿��½Ý
 (��±´ü
 
). d (2.7)��, �� (vk − ṽk)TQ(vk − ṽk) > 0 (�5¿ù´��'QT + Q � 0°t�^�), �
þH−1Q(vk− ṽk)´ål¼ê 1

2‖v−v
∗‖2H3 vk ?���þ,��.XÓ §1�ÝKÂ �{¥k
 (1.8),

�±^ (1.13)-(1.14)?1O�Ú����. d�·��±3H�e|^ (2.7)¢1O�Ú����:

[OOO���ÚÚÚ������������] éÀ½��½Ý
 H, d±e{K)¤#�S�::

vk+1 = vk − α∗kM(vk − ṽk), Ù¥ M = H−1Q, (2.10a)

Ú� α∗k d α∗k = (vk − ṽk)TQ(vk − ṽk)/‖M(vk − ṽk)‖2H �Ñ. (2.10b)

‖vk − v∗‖2H − ‖vk+1 − v∗‖2H
(2.10a)

= ‖vk − v∗‖2H − ‖(vk − v∗)− α∗kM(vk − ṽk)‖2H (|^ HM = Q)

≥ α∗k(vk − ṽk)T (QT +Q)(vk − ṽk)− α∗k
(
α∗k‖M(vk − ṽk)‖2H

) (2.10b)
= 1

2α
∗
k‖vk − ṽk‖2(QT +Q). (2.11)

z l C©Ø�ª�ÝKÂ �{ � à`z�©�Â �{, �^Ì�, ���ª ! z
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