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% !."/0�#$%
&12� N, η : H ×H → H $"12� T,A : H → CB(H), ��
�� !'34 u ∈ H, w ∈ T (u) ( y ∈ A(u), ")

〈N(w, y), η(v, u)〉 + b(u, v) − b(u, u) ≥ 0, ∀ v ∈ H, (1.1)

�5, b(·, ·) : H ×H → R �*#$+�, %&6��'7'
(i) b(·, ·) ,8-#.(�)'
;
(ii) b(·, ·) �% 
, /091� γ > 0, ") b(u, v) ≤ γ‖u‖ ‖v‖, ∀u, v ∈ H ;

(iii) b(u, v) − b(u,w) ≤ b(u, v − w), ∀u, v, w ∈ H ;
(iv) b(·, ·) ,8-2.(�*
�
^ 1[1] (1) #+: u, v ∈ H , ;'7 (i) ,) −b(u, v) = b(−u, v); ;'7 (ii) ,) b(−u,

v) ≤ γ‖u‖ ‖v‖, 3% |b(u, v)| ≤ γ‖u‖ ‖v‖, ∀u, v ∈ H , % b(u, 0) = b(0, v) = 0, ∀u, v ∈ H .

(2) ;'7 (ii) $ (iii) #), ##- u, v, w ∈ H , b(u, v) − b(u,w) ≤ γ‖u‖ ‖v − w‖, %
b(u,w) − b(u, v) ≤ γ‖u‖ ‖w− v‖. <4 |b(u, v) − b(u,w)| ≤ γ‖u‖ ‖v− w‖, ∀u, v, w ∈ H.

.4)= b(·, ·) ,8-2.(�/>
�
?@ (a) 05 η(v, u) = g(v) − g(u), �5 g : H → H , % b(u, v) = f(v), ∀u, v ∈ H . A1,

f : H → R, B ! (1.1) 678�� !: 34 u ∈ H, w ∈ T (u) ( y ∈ A(u), ")

〈N(w, y), g(v) − g(u)〉 + f(v) − f(u) ≥ 0, ∀ v ∈ H. (1.2)

 ! (1.2) 829C"13�)'D.�*64�5E; Huang 66 [2] ��:F7;.

(b) 05 η(v, u) = v− u, B ! (1.1) 678�� !: 34 u ∈ H, w ∈ T (u) ( y ∈ A(u),
")

〈N(w, y), v − u〉 + b(u, v) − b(u, u) ≥ 0, ∀ v ∈ H. (1.3)

 ! (1.3) 829C"13�)'<=.�*64�
(c) 05 b(u, v) = 0, B ! (1.1) 678�� !: 34 u ∈ H, w ∈ T (u) ( y ∈ A(u), "

)

〈N(w, y), η(v, u)〉 ≥ 0, ∀ v ∈ H. (1.4)

 ! (1.4) 829C8.�*64�Noor [3] E��>F7;5�9 [4] EG:, H8?@�;

�*A�&BAC1
 !#I.9C8.�*64 (1.4) <Æ=�Parida $ Sen [5], Tian [6],
Yao [7, 8] ( Cubiotti [9] EG:, JCH8KLD>>EM
 !N#I. (1.4) ?
9C.�
*64<F7�

O/, PÆ@FGQA2� N, η, T,A (+� b, BHC=
.�*64D$8.�*64
DI#FR ! (1.1) 
EFJ)K�

 ! (1.1) 829C"13�)'<=8.�*64�9L� T $ A �AG1
"12�
�, Noor [10] HMSI:F7;5�N<, 9L� T $ A �A% !1
"12��, Huang $
Deng [1] T��:F7J5�

1997K, Noor [10]O (Glowinski66 [11] LMNP
)QUVO
RPWQ<F7 ! (1.1)

S
09R#', �5 T $ A �AG1
"12�. S6XT
�, 9 [10] 5%O 3.1
R#
'U�
G:�V
. J%, 09'U�
G:�W8JL�QU !%S, XTUVG:YQ
U !S
09'. WN, Huang $ Deng [1] NOQUVO
RPWQ<F7 ! (1.1) 
S
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09R#', �5 T $ A �A% !1
"12�. *;, 1)\P
�, 9T_
]Æ?5%
O 4.1[1] 5, 2� T �g`�&12�. a�`, Liu $ Li [12] EG:J��%O:

^_ L-L (9 [12, %O 3.1]) �b. N(·, ·) ,8-#.(� Lipschitz />
, c1�
β > 0; T � H-Lipschitz/>
, c1� µ > 0, %,8b. N(·, ·) 
-#.(�&B
. B#d
hi%
 u ∈ H , intD(N(T (·), u)) 	= ∅, B N(T (·), u) 9 intD(N(T (·), u))`*e�C1b..

j9fOQUVO
RPWQ<F7A�G1
"12�
9C3�)'<=8.�*6
4 (1.1). G:J ! (1.1) 
QU !S
09', g`Y09'?5@aJ`8S ! (1.1)

klbm, nG:J ! (1.1) 
S
09'>;bmh	
klb�
ij'. j9?59
��okpl$mcJ Huang $ Deng 
]Æ?5 [1]: (i) ,8 ! (1.1) 
 Huang $ Deng 

QU !�,8 ! (1.1) 
j9
QU !
EF; (ii) nklbmJd, j9
ijo.ef
8 Huang $ Deng 
ijo.; (iii) p;SI3<=&B'
qq, j9mcJ Huang $ Deng
VMr9"12� T $&12� N `
rg.

^_ 1.1 "12� V : H → CB(H) 82
(i) Lipschitz />
, 05091� γ > 0, ")

H(V (u), V (v)) ≤ γ‖u− v‖, ∀u, v ∈ H,

�5 H(·, ·) � CB(H) `
 Hausdorff st;
(ii) 3&B
, 05091� ξ > 0, ")

〈w1 − w2, u1 − u2〉 ≥ ξ‖u1 − u2‖2, ∀u1, u2 ∈ H, w1 ∈ T (u1), w2 ∈ T (u2).

^_ 1.2 � N : H ×H → H �#�)'2�, T,A : H → CB(H) �"12�:
(i) T 82,8 N 
-#.(�3&B
, 05091� ζ > 0, ")

〈N(w1, ·) −N(w2, ·), u1 − u2〉 ≥ ζ‖u1 − u2‖2, ∀u1, u2 ∈ H, w1 ∈ T (u1), w2 ∈ T (u2);

(ii) N 82,8 T $ A �3<=&B
, 05091� α > 0, ")

〈N(w1, y1) −N(w2, y2), u1 − u2〉 ≥ α‖u1 − u2‖2,

∀u1, u2 ∈ H, w1 ∈ T (u1), w2 ∈ T (u2), y1 ∈ A(u1), y2 ∈ A(u2);

(iii) N 82,8-#.(� Lipschitz />
, 05091� β > 0, ")

‖N(u1, ·) −N(u2, ·)‖ ≤ β‖u1 − u2‖, ∀u1, u2 ∈ H.

^_ 1.3 2� η : H ×H → H 82

(i) 3&B
, 05091� σ > 0, ") 〈η(u, v), u − v〉 ≥ σ‖u− v‖2, ∀u, v ∈ H ;
(ii) Lipschitz />
, 05091� δ > 0, ") ‖η(u, v)‖ ≤ δ‖u− v‖2, ∀u, v ∈ H.

^_ 1.4 � D � H 
�Æ*.", f : D → (−∞,+∞).
(1) f 82*+�, 05#+: u, v ∈ D (+: α ∈ [0, 1],

f(αu+ (1 − α)v) ≤ αf(u) + (1 − α)f(v);

(2) f 82 D `
�s/>+�, 05#dh α ∈ (−∞,+∞), {u ∈ D : f(u) ≤ α} � D 5

!";
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(3) f 82t+�, 05 −f �*+�;

(4) f 82 D `
`s/>+�, 05 −f � D `
�s/>+��
j9hÆ��L�$?5�
ij 1.1 2� N, η : H ×H → H &6��uu'
(1) ##- w, y ∈ H , 091� τ > 0, ") ‖N(w, y)‖ ≤ τ(‖w‖ + ‖y‖);
(2) η(v, u) = −η(u, v), ∀u, v ∈ H ;

(3) #$%
 x, y, u ∈ H , +� v �→ 〈N(x, y), η(u, v)〉 �t
%`s/>
.

^ 2 (i) ; (2) #) η(u, u) = 0, ∀u ∈ H . (ii) ; (2) $ (3) )=, #+$
 x, y, v ∈ H , +
� u �→ 〈N(x, y), η(u, v)〉 �*
%�s/>
�

`_ 1.1[13, 14] � X � Hausdorff 
)'QvÆ� E 
�Æ!*.", φ, ψ : X ×X → R

�&6��uu
+�'
(i) ψ(x, y) ≤ φ(x, y), ∀x, y ∈ X , % ψ(x, x) ≥ 0, ∀x ∈ X ;

(ii) #dh x ∈ X, φ(x, y) ,8 y �`s/>
;

(iii) #dh y ∈ X, {x ∈ X : ψ(x, y) < 0} �*";

(iv) 09�ÆG" K ⊂ X ( x0 ∈ K, ") ψ(x0, y) < 0, ∀ y ∈ X\K. B09 y ∈ K, ")
φ(x, y) ≥ 0, ∀x ∈ X .

k� 1.1[15] � K �� Hilbert Æ� H 
�Æ*.", f : K → R ��s/>
*v+,
B f �w�s/>
.

^ 3 .x! 1.1 /=, B f : K → R �`s/>
tv+, B f �w`s/>
.

2 labmcno
jw, O Glowinski 66 [11] 
QUVO
RPWQ<F79C"13�)'<=8.�*

64 (1.1), $PJ9C"13�)'<=8.�*64 (1.1) 
QU !S
09'%O. g`
Y09'%O, @aJ`8S9C"13�)'<=8.�*64 (1.1) 
klbm.

$% u ∈ H, w ∈ T (u) ( y ∈ A(u), ���� ! P (u,w, y): 34 z ∈ H , ")

〈g(z), v − z〉 ≥ 〈g(u), v − z〉 − ρ〈N(w, y), η(v, z)〉 + ρb(u, z)− ρb(u, v) ≥ 0, ∀ v ∈ H, (2.1)

�5 g : H → H ��)'2�, ρ > 0 �1�.  ! P (u,w, y) 829C"13�)'<=8.
�*64 (1.1) 
QU !.

^ 4 px, B g ≡ I, �5 I � H `
y62�, BQU ! (2.1) D2 Huang $ Deng
[1] 
QU ! (3.1).

^_ 2.1 � g : H → H � Lipschitz />
, c1� ζ > 0, T�3&B
, c1� λ > 0;
η : H ×H → H � Lipschitz />
, c1� δ > 0; +� b(·, ·) &6'7 (i)–(iv). 05L� 1.1
	y, BQU ! P (u,w, y) %S.

dq ��%C+� φ, ψ : H ×H → R 0�

φ(v, z) = 〈g(v), v − z〉 − 〈g(u), v − z〉+ ρ〈N(w, y), η(v, z)〉 − ρb(u, z) + ρb(u, v),

ψ(v, z) = 〈g(z), v − z〉 − 〈g(u), v − z〉 + ρ〈N(w, y), η(v, z)〉 − ρb(u, z) + ρb(u, v).

zG+� φ, ψ IwQv&6SO 1.1 

%uu�a�`, px φ $ ψ &6SO 1.1 
u
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u (i). . b 
'7 (iv), r 1 
 (2) (L� 1.1 
 (3) /= φ(v, z) ,8 z �w`s/>
. Tp
x, #dhi%
 z ∈ H, {v ∈ H : ψ(v, z) < 0} �*", 3SO 1.1 
uu (ii) $ (iii) 	y�

S ω = λ−1[ζ‖u‖ + ρδτ(‖w‖ + ‖y‖) + ργ‖u‖], K = {z ∈ H : ‖z‖ ≤ ω}, B K � H 
wG

.". #+:i%
 z ∈ H\K, A v0 = 0 ∈ K. ;L� 1.1 
 (1), η 
 Lipschitz />', g 
3
&B'$ Lipschitz />'(r 1 
 (2), /%
ψ(v0, z) = ψ(0, z) = −〈g(z), z〉+ 〈g(u), z〉 + ρ〈N(w, y), η(0, z)〉 + ρ[b(u, 0)− ρb(u, z)]

= −〈g(z) − g(0), z − 0〉 + 〈g(u) − g(0), z〉+ ρ〈N(w, y), η(0, z)〉 + ρ[b(u, 0) − b(u, z)]

≤ −λ‖z‖2 + ‖g(u)− g(0)‖ ‖z‖+ ρ‖N(w, y)‖ ‖η(0, z)‖ + ργ‖u‖ ‖z‖
≤ −λ‖z‖2 + ζ‖u‖ ‖z‖+ ρδτ(‖w‖ + ‖y‖)‖z‖+ ργ‖u‖ ‖z‖
= −λ‖z‖{‖z‖− λ−1[ζ‖u‖ + ρδτ(‖w‖ + ‖y‖) + ργ‖u‖]} < 0,

3SO 1.1 
uu (iv) N	y�.SO 1.1, 09 z ∈ H , ") φ(v, z) ≥ 0, ∀ v ∈ H , /

〈g(v), v − z〉 − 〈g(u), v − z〉 + ρ〈N(w, y), η(v, z)〉 − ρb(u, z) + ρb(u, v) ≥ 0, ∀ v ∈ H. (2.2)

#+: t ∈ (0, 1] ( v ∈ H , S xt = tv+ (1 − t)z. 9 (2.2) 45, ` xt lz v, :g`L� 1.1 

(2) $ (3) ( b 
'7 (iv), /)

0 ≤ 〈g(xt), xt − z〉 − 〈g(u), xt − z〉 + ρ〈N(w, y), η(xt, z)〉 − ρb(u, z) + ρb(u, xt)

= t(〈g(xt), v − z〉 − 〈g(u), v − z〉) − ρ〈N(w, y), η(z, tv + (1 − t)z)〉
− ρb(u, z) + ρb(u, tv + (1 − t)z)

≤ t(〈g(xt), v − z〉 − 〈g(u), v − z〉) + ρt〈N(w, y), η(v, z)〉 + ρt[b(u, v) + b(u, z)]

#x

〈g(xt), v − z〉 − 〈g(u), v − z〉 + ρ〈N(w, y), η(v, z)〉 + ρb(u, v) − ρb(u, z) ≥ 0.

8�
〈g(xt), v − z〉 ≥ 〈g(u), v − z〉 − ρ〈N(w, y), η(v, z)〉 + ρb(u, z) − ρb(u, v).

S t→ 0+, B; g 
 Lipschitz />',)
〈g(z), v − z〉 ≥ 〈g(u), v − z〉 − ρ〈N(w, y), η(v, z)〉 + ρb(u, z) − ρb(u, v), ∀ v ∈ H.

<4, z ∈ H �QU ! P (u,w, y) 
S. G{.
^ 5 px, B g ≡ I, �5 I � H `
y62�, B%O 2.1 D2 Huang $ Deng [1] 
%

O 3.1.
g`%O 2.1, |@a`8S9C"13�)'<=8.�*64 (1.1) 
klbm0�:
#$%
 u0 ∈ H, w0 ∈ T (u0) ( y0 ∈ A(u0), .%O 2.1 )=, QU ! P (u0, w0, y0) %S

u1, /

〈g(u1), v − u1〉 ≥ 〈g(u0), v − u1〉 − ρ〈N(w0, y0), η(v, u1)〉 + ρb(u0, u1) − ρb(u0, v), ∀ v ∈ H.

;8 w0 ∈ T (u0) ∈ CB(H) % y0 ∈ A(u0) ∈ CB(H), 3. Nadler [16], 09 w1 ∈ T (u1) $
y1 ∈ A(u1), ")

‖w0 − w1‖ ≤ (1 + 1)H(T (u0), T (u1)); ‖y0 − y1‖ ≤ (1 + 1)H(A(u0), A(u1)).
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T;%O 2.1 )=, QU ! P (u1, w1, y1) %S u2, /

〈g(u2), v − u2〉 ≥ 〈g(u1), v − u2〉 − ρ〈N(w1, y1), η(v, u2)〉 + ρb(u1, u2) − ρb(u1, v), ∀ v ∈ H.

# w1 ∈ T (u1) $ y1 ∈ A(u1), T. Nadler [16], 09 w2 ∈ T (u2) $ y2 ∈ A(u2), ")

‖w1 − w2‖ ≤ (1 + 1/2)H(T (u1), T (u2)); ‖y1 − y2‖ ≤ (1 + 1/2)H(A(u1), A(u2)).

;}{m/) ! (1.1) 
klbm0�'
st 2.1 #$%
 u0 ∈ H, w0 ∈ T (u0) ( y0 ∈ A(u0) 09 H 5b� {wn}, {yn} ( {un}

&6uu
wn ∈ T (un), ‖wn − wn+1‖ ≤ (1 + 1/(n+ 1))H(T (un), T (un+1)),

yn ∈ A(un), ‖yn − yn+1‖ ≤ (1 + 1/(n+ 1))H(A(un), A(un+1)),

〈g(un+1), v − un+1〉 ≥ 〈g(un), v − un+1〉 − ρ〈N(wn, yn), η(v, un+1)〉
+ ρb(un, un+1) − ρb(un, v), ∀ v ∈ H, n = 0, 1, 2, . . . , (2.3)

�5 ρ > 0 �1��
^ 6 px, B g ≡ I, H `
y62�, Bbm 2.1 D2 Huang $ Deng [1] 
bm 3.1.

3 uefcvwfxy
jw, G:J9C"13�)'<=8.�*64 (1.1) 
S
09'>;bmh	
b�


ij'.
^_ 3.1 � g : H → H � Lipschitz />
, c1� ζ > 0, %�3&B
, c1� λ > 0;

N : H × H → H ,8-#A-2.(I� Lipschitz />
, ��c Lipschitz 1� β, ξ > 0;
A, T : H → CB(H) I� Lipschitz />
, ��c Lipschitz 1� µ, v > 0. T� N ,8 T $
A �3<=&B
, c1� α > 0; η : H ×H → H �3&B
, c1� σ > 0, %� Lipschitz /
>
, c1� δ > 0. L%+� b(·, ·) &6'7 (i)–(iv). BL� 1.1 	y, %091� ρ > 0, ")⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

k =
(√

1 − 2λ+ ζ2 +
√

1 − 2σ + δ2 + δ − λ
)
/2δ,

ργ/δ + 2k < 1, α > γ/δ +
√

((βv + ξµ)2 − γ2/δ2)4k(1 − k),∣∣∣∣ρ− α− γ/δ
(βv + ξµ)2 − γ2/δ2

∣∣∣∣ ≤
√

(α− γ/δ)2 − ((βv + ξµ)2 − γ2/δ2)4k(1 − k)
(βv + ξµ)2 − γ2/δ2

,

(3.1)

B09 u ∈ H, w ∈ T (u) ( y ∈ A(u) &69C"13�)'<=8.�*64 (1.1), %F
n→ ∞ |, {un}, {wn} ( {yn} ��3ijK u,w ( y, �5, b� {un}, {wn} ( {yn} ;bm
2.1 
%C�

dq #+: v ∈ H , ; (2.3) 4, /%
〈g(un), v − un〉 ≥ 〈g(un−1), v − un〉 − ρ〈N(wn−1, yn−1), η(v, un)〉

+ ρb(un−1, un) − ρb(un−1, v), (3.2)

〈g(un+1), v − un+1〉 ≥ 〈g(un), v − un+1〉 − ρ〈N(wn, yn), η(v, un+1)〉
+ ρb(un, un+1) − ρb(un−1, v). (3.3)
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9 (3.2) > (3.3) 45��A v = un+1 $ v = un, /)

〈g(un), un+1 − un〉 ≥ 〈g(un−1), un+1 − un〉 − ρ〈N(wn−1, yn−1), η(un+1, un)〉
+ ρb(un−1, un) − ρb(un−1, un+1), (3.4)

〈g(un+1), un − un+1〉 ≥ 〈g(un), un − un+1〉 − ρ〈N(wn, yn), η(un, un+1)〉
+ ρb(un, un+1) − ρb(un−1, un), (3.5)

O (3.4) $ (3.5) 4}r, /%
〈g(un+1) − g(un), un − un+1〉 ≥ 〈g(un) − g(un−1), un − un+1〉

− ρ〈N(wn, yn) −N(wn−1, yn−1), η(un, un+1)〉
+ ρb(un−1 − un, un) + ρb(un − un−1, un+1).

8�
〈g (un) − g(un+1), un − un+1〉

≤ 〈g(un−1) − g(un), un − un+1〉
− ρ〈(N(wn−1, yn−1) −N(wn, yn)), η(un, un+1)〉
+ ρ[b(un − un−1, un) − b(un − un−1, un+1)]

= 〈g(un−1) − g(un) − (un−1 − un), un − un+1〉
+ 〈un−1 − un, un − un+1 − η(un, un+1)〉
+ 〈un−1 − un − ρ(N(wn−1, yn−1) −N(wn, yn)), η(un, un+1)〉
+ ρ[b(un − un−1, un) − b(un − un−1, un+1)]

≤ ‖g(un−1) − g(un) − (un−1 − un)‖ ‖un − un+1‖
+ ‖un−1 − un‖ ‖un − un+1 − η(un, un+1)‖
+ ‖un−1 − un − ρ(N(wn−1, yn−1) −N(wn, yn))‖ ‖η(un, un+1)‖
+ ργ‖un − un−1‖ ‖un − un+1‖. (3.6)

< g : H → H � Lipschitz />
, c1� ζ > 0, %�3&B
, c1� λ > 0; T< η(·, ·) �3
&B
, c1� σ > 0, %� Lipschitz />
, c1� δ > 0, 3,)

‖un−1 − un − (g(un−1) − g(un))‖2

= ‖un−1 − un‖2 − 2〈un−1 − un, g(un−1) − g(un)〉 + ‖g(un−1) − g(un)‖2

≤ (1 − 2λ+ ζ2)‖un−1 − un‖2, (3.7)

‖un − un+1 − η(un, un+1)‖2

= ‖un − un+1‖2 − 2〈un − un+1, η(un, un+1)〉 + ‖η(un, un+1)‖2

≤ (1 − 2σ + δ2)‖un − un+1‖2. (3.8)

. N ,8-#.(
 Lipschitz />'$ T 
 H-Lipschitz />', )=
‖N(wn−1, yn−1) −N(wn, yn−1)‖ ≤ β‖wn−1 − wn‖ ≤ βv

(
1 +

1
n

)
‖un−1 − un‖. (3.9)
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T. N ,8-2.(
 Lipschitz />'$ A 
 H-Lipschitz />', )=

‖N(wn, yn−1) −N(wn, yn)‖ ≤ ξ‖yn−1 − yn‖ ≤ ξµ

(
1 +

1
n

)
‖un−1 − un‖. (3.10)

8�, ; (3.9), (3.10) 4( N ,8 T $ A 
3<=&B', /%
‖un−1 − un − ρ(N(wn−1, yn−1) −N(wn, yn))‖2

= ‖un−1 − un‖2 − 2ρ〈N(wn−1, yn−1) −N(wn, yn), un−1 − un〉
+ ρ2‖N(wn−1, yn−1) −N(wn, yn)‖2

≤ ‖un−1 − un‖2 − 2ρα‖un−1 − un‖2

+ ρ2‖N(wn−1, yn−1) −N(wn, yn−1) +N(wn, yn−1) −N(wn, yn)‖2

≤ (1 − 2ρα)‖un−1 − un‖2 + ρ2[‖N(wn−1, yn−1) −N(wn, yn−1)‖
+ ‖N(wn, yn−1) −N(wn, yn)‖]2

≤ (1 − 2ρα)‖un−1 − un‖2 + ρ2

[
βv

(
1 +

1
n

)
‖un−1 − un‖ + ξµ

(
1 +

1
n

)
‖un−1 − un‖

]2

=
[
1 − 2ρα+ ρ2(βv + ξµ)2

(
1 +

1
n

)2 ]
‖un−1 − un‖2. (3.11)

<4, ; (3.6)–(3.11) 4, ,)

λ‖un − un+1‖2 ≤ 〈g(un) − g(un+1), un − un+1〉
≤

√
1 − 2λ+ ζ2 ‖un−1 − un‖ ‖un − un+1‖

+
√

1 − 2σ + δ2 ‖un−1 − un‖ ‖un − un+1‖

+ δ

√
1 − 2ρα+ ρ2(βv + ξµ)2

(
1 +

1
n

)2

‖un−1 − un‖ ‖un − un+1‖

+ ργ‖un−1 − un‖ ‖un − un+1‖.

~J, %
‖un − un+1‖ ≤ θn‖un−1 − un‖, (3.12)

�5
θn =

δ

λ

(
tn(ρ) + ρ · γ

δ
+

(√
1 − 2λ+ ζ2 +

√
1 − 2σ + δ2

)
/δ

)
,

tn(ρ) =

√
1 − 2ρα+ ρ2(βv + ξµ)2

(
1 +

1
n

)2

.

S

θ = δ
λ

(
t(ρ) + ρ · γ

δ
+

(√
1 − 2λ+ ζ2 +

√
1 − 2σ + δ2

)
/δ

)
,

t(ρ) =
√

1 − 2ρα+ ρ2(βv + ξµ)2,
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Bpx, F n→ ∞ |, tn(ρ) → t(ρ), θn → θ. r:K
θn < 1 ⇐⇒ t(ρ) + ρ · γ

δ
+ 2k < 1,

�5
k =

(√
1 − 2λ+ ζ2 +

√
1 − 2σ + δ2 + δ − λ

)
/2δ.

|.uu (3.1) )= θ < 1, 8�09c� θ0 < 1 $z� n0 ≥ 1, ") θn ≤ θ0 < 1, ∀n≥n0.

{, ; (3.12) 4/= {un} � H 5
 Cauchy b�. <4, #� {un} 3ijK u ∈ H . ;8 T

$ A I� H-Lipschitz />
, 3; (2.3) 4, /%
‖wn − wn+1‖ ≤ (1 + 1/(n+ 1))H(T (un), T (un+1)) ≤ (1 + 1/(n+ 1))v‖un − un+1‖,
‖yn − yn+1‖ ≤ (1 + 1/(n+ 1))H(A(un), A(un+1)) ≤ (1 + 1/(n+ 1))µ‖un − un+1‖.

~J, /= {wn} $ {yn} I� H 5
 Cauchy b��S wn → w (n → ∞), yn → y (n → ∞).
< wn ∈ T (un), 3%

d(w, T (u)) ≤ ‖w − wn‖ + d(wn, T (un)) +H(T (un), T (u))

≤ ‖w − wn‖ + v‖un − u‖ → 0 (n→ ∞).

8�, )= w ∈ T (u). D8#= y ∈ A(u).

|p~ (2.3) 40�

〈g(un+1) − g(un), v − un+1〉 + ρ〈N(wn, yn), η(v, un+1)〉 + ρ[b(un, v) − b(un, un+1)] ≥ 0.

;8 un → u (n→ ∞), 3%
|〈g(un+1) − g(un), v − un+1〉| ≤ ‖g(un+1) − g(un)‖ ‖v − un+1‖

≤ ζ‖un+1 − un‖ ‖v − un+1‖ → 0 (n→ ∞).

.L� 1.1 
 (3), /)

〈N(w, y), η(v, u)〉 ≥ lim sup
n→∞

〈N(w, y), η(v, un+1)〉.

;8 N(wn, yn) → N(w, y) ∈ H (n → ∞), 3; {η(v, un+1)} 
% ', /)

0 ≤ 〈N(w, y), η(v, u)〉 − lim sup
n→∞

〈N(w, y), η(v, un+1)〉

= lim inf
n→∞ {〈N(w, y), η(v, u)〉 − 〈N(w, y), η(v, un+1)〉}

= lim inf
n→∞ {〈N(w, y), η(v, u)〉 − 〈N(w, y), η(v, un+1)〉

+ 〈N(w, y) −N(wn, yn), η(v, un+1)〉}
= lim inf

n→∞ {〈N(w, y), η(v, u)〉 − 〈N(wn, yn), η(v, un+1)〉},

~J, %
〈N(w, y), η(v, u)〉 ≥ lim sup

n→∞
〈N(wn, yn), η(v, un+1)〉.
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|. b(·, ·) 
'7 (i) $r 1, px
|b(un, un+1) − b(u, u)| ≤ |b(un, un+1) − b(un, u)| + |b(un, u) − b(u, u)|

≤ γ‖un‖ ‖un+1 − u‖ + γ‖un − u‖ ‖u‖ → 0 (n→ ∞).

8�, F n→ ∞ |
b(un, un+1) → b(u, u), b(un, v) → b(u, v).


{, /)

0 ≤ lim sup
n→∞

{〈g(un+1) − g(un), v − un+1〉 + ρ〈N(wn, yn), η(v, un+1)〉

+ ρ[b(un, g(v)) − b(un, g(un+1))]}
≤ ρ〈N(w, y), η(v, u)〉 + ρ[b(u, v) − b(u, u)],

~J, /%
〈N(w, y), η(v, u)〉 + b(u, v) − b(u, u) ≥ 0, ∀ v ∈ H.
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