
B-CCC©©©ØØØ���ªªªÝÝÝKKKÂÂÂ   ���{{{¥¥¥���ÌÌÌ)))������ÚÚÚWWW~~~���{{{

Û©�Ì)��ÚW~�{ maths.nju.edu.cn/˜hebmaÛ])

1 ÌÌÌ)))������ÚÚÚ���ÓÓÓÚÚÚ������WWW~~~���{{{£VI�A^9PC�{ïÆë��<Ì�X�ùÂcÊù¤

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

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

XJþª¥ Ω = <n
+ (�K%�), C©Ø�ª (1.1) Ò´��pÖ¯K (Complementarity Problem):

(CP) u∗ ≥ 0, F (u∗) ≥ 0, (u∗)TF (u∗) = 0. (1.2)

�é{`, pÖ¯K´C©Ø�ª¥Ω = <n
+�fa.

·�`��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)] (1.3)
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)¤��ýÿ: ũk. bX ũk = uk, ukÒ´ (1.1)�). ÄK, Ò�?1Äu±e©Û�#�S�.

3)¤ýÿ: ũk�ÝK (1.3)¥, �¦ëêβk��÷v

βk‖F (uk)− F (ũk)‖ ≤ ν‖uk − ũk‖, ν ∈ (0, 1). (1.4)

à8þÝKkXmþã¤«�­�5�: é?¿� v ∈ <n, ^PΩ(v)L« v�Ωþ�ÝK, k

(u− PΩ(v))T (v − PΩ(v)) ≤ 0, ∀u ∈ Ω. (1.5)

3 (1.5)¥- v = uk − βkF (uk), @od (1.3)�� ũk = PΩ(v), ¿l (1.5)��

ũk ∈ Ω, (u− ũk)T {[uk − βkF (uk)]− ũk} ≤ 0, ∀u ∈ Ω. (1.6)

þªü>Ñ\þ (u− ũk)TβkF (ũk), dd��ÄuÝK (1.3)�ýÿúª

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

Ù¥ d(uk, ũk) = (uk − ũk)− βk[F (uk)− F (ũk)]. (1.8)

½½½ÂÂÂ 1 (ÌÌÌ)))������) 3ÄuÝK (1.3)���ýÿC©Ø�ª (1.7)¥, ©?üà�

d(uk, ũk) Ú βkF (ũk), ¡��éÌ)��. (1.9)

ò (1.7)¥áuΩ�uÀ¤?¿�):u∗, |^F (u)�üN5Ú (1.1), k

(ũk − u∗)T d(uk, ũk) ≥ (ũk − u∗)TβkF (ũk) ≥ (ũk − u∗)TβkF (u∗) ≥ 0.
Ïd, ?
k

(uk − u∗)T d(uk, ũk) ≥ (uk − ũk)T d(uk, ũk). (1.10)

½½½ÂÂÂ 2 (WWW~~~���{{{) æ^dýÿ�)� (1.9)¥�éÌ)�� d(uk, ũk)Ú βkF (ũk)©O?1��

uk+1
I (α) = uk − αd(uk, ũk), (1.11)

Ú

uk+1
II (α) = PΩ[uk − αβkF (ũk)], (1.12)

��{¡��éW~�{. Ù¥α´�Ó��½Ú�.

é?¿�½�):u∗ ∈ Ω∗, ·�P

ϑk(α) = ‖uk − u∗‖2 − ‖uk+1
I (α)− u∗‖2 (1.13)

Ú

ζk(α) = ‖uk − u∗‖2 − ‖uk+1
II (α)− u∗‖2. (1.14)

§�´�6uÚ�α� kgS��ÂÃ, ´Ú�α�¼ê.

·�ØU��4�zϑk(α)Ú ζk(α), Ï�§¹k���u∗. e¡òy²�g¼ê

qk(α) = 2α(uk − ũk)T d(uk, ũk)− α2‖d(uk, ũk)‖2 (1.15)

´§��e.. �
�y qk(α) > 0, ·�3)¤ýÿ: ũk�ÝK (1.3)¥, �¦ëêβk¦� (1.4)¤á.
3ù�5P� §2, ·�ò¬y², éÓ��α, ζk(α)`uϑk(α).
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½½½nnn �uk+1
I (α)Úuk+1

II (α)dW~�{)¤. é©Od (1.13)Ú (1.14)½Â�ϑk(α)Ú ζk(α), k

ϑk(α) ≥ qk(α) Ú ζk(α) ≥ qk(α) + ‖uk+1
I (α)− uk+1

II (α)‖2, (2.1)

Ù¥ qk(α)d (1.15)�Ñ.

yyy²²². �â (1.13)¥éϑk(α)�½Â, |^ (1.10)·�k

ϑk(α) = ‖uk − u∗‖2 − ‖uk+1
I (α)− u∗‖2

= ‖uk − u∗‖2 − ‖uk − u∗ − αd(uk, ũk)‖2

= 2α(uk−u∗)T d(uk, ũk)− α2‖d(uk, ũk)‖2

≥ 2α(uk−ũk)T d(uk, ũk)− α2‖d(uk, ũk)‖2

= qk(α). (2.2)
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½n�1�Ü©. é½n�1�Ü©, Ï� uk+1
II (α) = PΩ[uk −αβkF (ũk)] Ú u∗ ∈ Ω, �âÝ

K�5�Ú{u½n (ë�mþã), k

‖uk+1
II (α)− u∗‖2 ≤ ‖uk − αβkF (ũk)− u∗‖2 − ‖uk − αβkF (ũk)− uk+1

II (α)‖2. (2.3)

Ïd, |^ ζk(α) �½Â(� (1.14)), ·�k

ζk(α) ≥ ‖uk − u∗‖2 − ‖(uk − u∗)− αβkF (ũk)‖2 + ‖(uk − uk+1
II (α))− αβkF (ũk)‖2

= 2α(uk − u∗)TβkF (ũk) + 2α(uk+1
II (α)− uk)TβkF (ũk) + ‖uk − uk+1

II (α)‖2

= ‖uk − uk+1
II (α)‖2 + 2α(uk+1

II (α)− u∗)TβkF (ũk). (2.4)

ò (2.4) ¥mà����� (uk+1
II (α)− u∗)TβkF (ũk) ©
¤

(uk+1
II (α)− u∗)TβkF (ũk) = (uk+1

II (α)− ũk)TβkF (ũk) + (ũk − u∗)TβkF (ũk).

|^üN5, (ũk − u∗)TβkF (ũk) ≥ (ũk − u∗)TβkF (u∗), þªmà1�Ü©�K. �\ (2.4), ?
��

ζk(α) ≥ ‖uk − uk+1
II (α)‖2 + 2α(uk+1

II (α)− ũk)TβkF (ũk). (2.5)

Ï� uk+1
II (α) ∈ Ω, ^§O� (1.7) ¥�?¿ u ∈ Ω, ��

(uk+1
II (α)− ũk)TβkF (ũk) ≥ (uk+1

II (α)− ũk)T d(uk, ũk). (2.6)

ò (2.6)�\ (2.5)�mà, Òk

ζk(α) ≥ ‖uk − uk+1
II (α)‖2 + 2α(uk+1

II (α)− ũk)T d(uk, ũk). (2.7)

éþªmà, |^ qk(α) �/ª (�(1.15)), Òz¤

ζk(α) ≥ ‖uk − uk+1
II (α)‖2 + 2α(uk+1

II (α)− ũk)T d(uk, ũk)

= ‖uk − uk+1
II (α)‖2 + 2α(uk+1

II (α)− uk)T d(uk, ũk) + 2α(uk − ũk)T d(uk, ũk)

= ‖(uk − uk+1
II (α))− αd(uk, ũk)‖2 − α2‖d(uk, ũk)‖2 + 2α(uk − ũk)T d(uk, ũk)

= ‖(uk − uk+1
II (α))− αd(uk, ũk)‖2 + qk(α).

|^ (1.11), þªmà�1�Ü©Ò´ ‖uk+1
I (α)− uk+1

II (α)‖2. ù�Ò�¤
(Ø (2.1)�y². 2

ù�½n`², qk(α)´ϑk(α)Ú ζk(α)�e.. éÓ��α, ζk(α)`uϑk(α). du qk(α)3

α∗
k = arg max{qk(α)} =

(uk − ũk)T d(uk, ũk)

‖d(uk, ũk)‖2
(2.8)

?�����(ù�´á�A § 1¥Ú�)α∗
k��{). 3¢SO�¥, ·�æ^��úª

(Â �{–1) uk+1 = uk − γα∗
kd(uk, ũk) (2.9)

½ö

(Â �{–2) uk+1 = PΩ[uk − γα∗
kβkF (ũk)] (2.10)

�)#�S�: uk+1, Ù¥� α∗
k Ñd (2.8) �Ñ, tµÏf γ ∈ (0, 2), ·�  � γ ∈ [1.2, 1.8].

æ^��úª (2.9), §�Ð?´)¤uk+1Ø^2�ÝK. ¢S¯K¥, �Ωþ�ÝK�d  Ø
p (~XΩ~~´���%�½öµ/), Ïd~æ^��úª (2.10). ù�¡�nd3·Ì�X�ùÂ
�cnù¥k��[�`². �'�Âñ�Ç�(ØÚy²�±ë�1Êù.
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