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x x . a> 0 xg,
(3 Tikhonov (2),
1= agminfa(v, x),  n= 012 .
{]u(x,x,?): ||y8— F(x) 2+ alle - «f 112, )
xS+ 1 x,? T iknonov X,
, xn XX ,
T ikhonov ( s [36] ),
1 ;0 2
;03
5 Iy~ F(x0) Ilj @)
Ja

J(x)= lly®= F(x) II% (5)
Jal %, %2) :

1 a> 0 x,ﬁ,, Ja(x, x,ﬁ,) s

xo1 € Koo(xl), (6)

||y —F(.’)Cm-]) Il < ||y —F(xn) I, n=012.., (7)
K. (z) z r .

a> 0 x5 (3) Ja(x, x5) ,
. am1 € Krf’(xf). n=20 i= arg mingJa(x, x?)),
r (4

allxi— x0 117 < Ja(x1,xo) ]q(xo,xo) = ](xo)— ||y6— F(x%) 12,

1aio w12 < A= Z(”) I o2,
, € Krﬁ(x?)),

Iy’ Feat) I1? <Ja(xt,x0) = J(xo) < lly°= Frabd) 1%

n= k-1 ,(6) (7) , i= 1,2 k-1

xl €EKo(xln),
Iy o Fad) 112 < My = Feady) 112
n= £k
allxi— xioi 117 ]a(xk o 1) ]a(xk 1, xh- 1) =
J(xi) = Ny’= Faiy 112

ly— Frab g 12 lly— Fad) I
by 12 Q=) L ¢ Sy PO T2

x;? € K,S(x;?.l),
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Ny o= Frai) 12 <Jalxfwi1) = J(xior) = yP= Falo) 112
(6 (7 n=k : O
1
[78]
2 (4) x r> 0 B(x ,r) CD(F),
(i) Lipschitz : X, % EB(x-,r)
WF (x)- F(x) Il KLIlx-xll; (8)
(1) n> 0, X, % EB(x_,r)
i) Lipschitz F () ,
—sup{”F'(x) N x € B8(x,r)p< oo (10)
M
SHF(x )+ WF(x)- F(x ) Il SUF(x) I+ Lr.
(1) yo=y , X r= r Ja( % X 1)
Ja(x,xm)h = 2¢F (x Jhyy = F(x))+ 2alh,x - xa1),  Yh €, (11)
]a(x;xn—l) Xn .]Cl(xnyxn—l): 0
Xn = %F/(xn)*(y— F(%n))+ %n1- (12)
3 3= y= F(x) x €D(F) , 2 . a> 0
xo €B(x7,r)
(1) a 2 agM?, Qo > 1+2 3;
(i) Mxo- 2" Il < 205- 200= 1 ;
2L/ Ja+ M)aj
. 205 - 200 - 1
(1 r+ 2(L/J_a+ n) a3 =
[P Yo < 0,
la = wart 7= "= 20 1P <volly - Fxn) || < 0,

n= 0,1, - (13)
n=0 , xi1= (Va)F (x1) (y= F(x1))+ xo

lx — x4 2= llx - x0||2=
24x0- x ,x1— x0+ llx1i= xo0 =
%(y— F(x1), F' (x1)(x0= x )Y+ llxi= xo =

%(y— F(xl),(F/(xl)— Fl(xo))(xo— X))+
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%@- F(x1),F(x") = F(xo) = F (x0)(x" = x0)) -
%@— F(x1),F(x ) - F(x0)Y+ llxi— xoll*=
2= FOxu (F (x1) = F(x)) (v ) +
Ly~ F(x1). F(x') = F(xo) = F (xo)(x = x0) -

Zlly ~ F(xo) 1%+ ZXF(x0) = F(xo)y - F(xo))+ llai= xoll*=

[+ 1l- %”y— F(xo) 17+ Tk IV.
(6) (i) (1
= 2 Il < llar= w0 ll+ lao- o Il <,
x1 € K(x0) CB(x,1).
(14) lxi- 2ol <r < lly= F(xo) I/ ]a, (7 (8
L= 24— F(xy), (F (x1) = F (x0)) (xo- 2)) <

2L llxi= xo l llxo= " I lly = Fan) Il <
2L

«[a

2(1)  (7)

o= a Il lly— F(xo) 1%,

VA

1 = %@_ F(x1), F(x )= F(xo) = F (x0)(x = x0))
Zllxo- x" I lly - F(xg) I lly = F(a) I <
2 llxo- x Iy - F(xo) I%
(7 (10 (14)

M= 2(F(x1) = F(xo). y= F(xo)) <
2 qp WF (x) I llei= 2ol 1y = Frag) Il <
a xEA’r(:«O)
2M
aja
(7) (14)

ly— F(xo) II*.

V= llxi— xoll?= #@- F(x1), F (x)F (x)" (y= F(x1))) <

2
%[Jﬁ_ﬂ ly— F(xo) II2.

lx = ay I17= llx" = 212 <

(G S R I

(14)
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2
2| L - M 1| M
= — —+ r], — — - - ~
Yo G\\Ja ] lxo— » Il - 1+ Ja+ Z{JE]}’
a >a3M2, M/ Ja < I/ o,
20 Ly q o g, L
y0< a\\,/a-’- ) Nxog— 2 Il = 1+ a0+ 2(1%}.
s Yo< 0.
N = a1t 7= Ml = 20l <volly— F(xo) I7< 0,

(13) n=0

2(1(2)— 2a00— 1

I =il = woll < EEZ
, (i)  Ke(x1) CB(x.r).
n= k-1 ,
v xell < e — s < e Hla = x| « 20022001

oL/ Ja+ M) b
K. (xr) CB(x,r).

n=Fk
la" = aret P a7 = i 17 =

2w — x ,xii— a0+ Nage— x 117=

2y = Flaan), F (i) (xi= 2D+ N i— w172
%(y— F(are1), (F (xme1) = F (x0) ) (x6— x )0+
%@— F(xp), F(x )= F(xp) = F (xp)(x - x1) )
%(y— Flx1), F(x )= F(xi)d+ - ap 117 =
%@- F(ar1), (F (x0e1) = F (x1) ) (xk— 7))+

%@- F(xi1), F(x )= F(xi) - F (xi)(x — xi) -

(15)

(16)

(17)

2y = Fx) P4 2 (i) = Fla)oy— Fla)+ awi- a2 =:

Lt M- Zly= Fla) 7+ N+ IV
n=0 (7 (12) (16 (17
k= %@— F(xrer), (F (xpe1) = F (x0)) (26— x7)) <

2L Wor— 2" Il 1y = F(xy) 112,

a [a
o= 2= Fam), F(x) = F(ae)= F(xe)(x - x)) <

2l x Iy~ Fa) 1%

10, = %(F(xk+1)— F(xi),y - F(x)) < ly — F(x) II?,

2m
a Ja
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2
Vi = lakei— xn ||2<l[j%} ly— F(xr) 117

a
o™ = ey 1P Ml = i 12 <o lly = F(ap) 17 < 0.
s . O
4 a  «xo 3 . , 3(1) aop> (1+,/3)/2 3(ii )
(2a5- 2a0- 1)/ (2(L/Ja+ N)ag) > 0, 3(ii) o , a0 (1+.3)/2
(203 - 2a0- 1/(2(L/ Ja+ Mad) ~ 0 . , a0, aof (1+
[3)72) a ) : 3( i)
(D . 6 ) .
_ [,
ly = F(xoy) Il < T8, T= const> 1, (18)
(18) n( 8) . (D
5 2 L, F(x )=y x € D(F) ly— "1l <. a
>0 xo € B(x ,r) :
. T+ J3T- 27T
(i) a 2 @M a > +2T3_2 2 ;

(2T- 2) ag— 2Tap- T
2L/ Jay 1+ VT d
(2T- 2)aj— 2Ty T

B XxTr
2L/ Ja+ N+ VT)ad

(18) (- 2y ,

(1) ||x§)— x <

(ii) %+

Y§< 0,
o = 2l 12— = w312 <xd lly®= Fead) 7< 0,
0<n<n(§-1. (19)
n=0 , xi= (V)F (23)" (y= F(x1))+ x0
I = x1 17— I = xd 117 =

240 RO (F (8- F (x8)) (b= )0
%@5— F(x1),F(x ) - F(x0)- F (x0)(x - x0))-
(= F(ab), F(x) = F(ad)+ laf= b 117=
= F(x0), (F (1) = F'(x0))(x0- x))+
(= F(ad), F(x" )= F(x0)— F (x0)(x = x0))-

8

2
a
2
a
2
a
2 5 5 2,6 5 5 5 B} 5 (12
a(y - F(x1),y-y )- a(y - F(x1),y = F(x0)>+ llxi— xoll”=
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20 B (F (8= F (x)) (x5 )

% (= F(xi),F(x )= F(x0)— F (x0)(x - x0) )+
200 Py = )= 2yt R 1%
ZAF () = F(xb)y = Fxb))+ laf= xb 17 =

[+ 1+ I %”y— F(xd) 17+ IV+ V.

(4
x5 € Kpo(x0) C B(x7, 7).
. %0 (18),
Iy F(xd) Il > T
: 2(ii)

| F(x ) - F(x0)- ﬁ’(xo)(x —x0) Il K0lle = 261l 11y - Frxo) Il =
l'1||9c—9c()|| ||y—y +y—F(x0) Il <
T = Xy Fad)
I 1T IVV 3, . I (20

Ill= %@5- F(al),y'= ) <

2 2
” ||y6— F(x?) I ||y5— y I <G—T||y6— F(x%) II2.

llx - 2= llx = 25112 <

X
2
a

[=]

v = %Hﬁ; T+ rﬂ abo o e o1 %[J@N
> M’
y(? <%{[L_a+ %+ rﬂ ||x?)— v I+ LT_ L L(z)
(i) (ii) Yo < 0,
o = 1 17— = 2012 < w0 lly = Frao) IIP< 0,
(19) n=0
s s (2T—2)aj— 2Tap— T
||x—x1||< ||x—x0||< ,
2L/ Ja+ N+ VT)aj
. (i,
Keo(xY) CB(a',r).
n= k <n( §-1
o = aper 1P = 6l 12 < % ||y6— F(xg) 1< 0,

()

5

1

L, 1 5. L M, 1|M|?

[J_a+ T+ Iﬂ lxo— o I+ = 1+ J:+ 5[/(_1]} ly®— F(xg) 112
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(1) .
6 3 . n oo {x} (1) :
3,{ [E |G , {xn Cauchy

en= x — Xn- m,n EN(m> n), (7
ly— Flxm) Il < Ily—= F(x) Il i= n,n+ 1, ...,m— L. (21)
lew— e, 17= e, 17— e, 17+ 2¢en = en, en)- (2)
(12)

m—

| Cene en, en) = ‘(Z LF (xi1) (v = F(xi1)), em >‘<

TZ%;ny_ Flaim) I TF (20 1)en I, ()
WF (x4 1) em |l (9)
WF (xic1)em 1 = WF (x01)ein1— F (xi01)(2m— xis1) || <

ly = F(xis1)=— F (vi1)eit |l +

WF(xm)= F(xis1) = F (xie1)(xm= xie1) 1+ My = F(am) I <
Nlla = x|l ||y— F(xiv1) Il +

Nllaxp— i1 I WF(xm) = F(xiw) 1+ Ny = F(xn) Il

{ la” = II} e = xoll < (2a6- 2a0- 1)/(2(L/ Ja+ Mas) (21)
205- 2a0- 1
2(L/J71+ n) o

I F (xis1) en Il <N ly — F(xiv1) Il +

206 - 2a0-

2N SN F(xn) = F(xa) 1+ lly— F(x,) Il <
2L/ Ja+ I'l) (%n) (xic1) Y S
2(10— 200- 1

n lly— F X Il +
s Tas ma 0 Y

208- 2ap- 1 }
2N + 1] Iy - n) I <
[ 2L/ Ja+ M)ad by = Fam) 1S

g 2m=2m- 1 [
+ - ; :
2L/ Ja+ N)ad y = Flxi)
(13)  (23) ly — F(xw) I < ly— F(xi) ll
205— 2ap- 1 < 1
| Cem— en, emy | |51 + 1 “lly= F(xur) 1* <
o= o € \{ 2(L/J_a+ ) o i;:a y= Flea) 175
2 m- 1
1 205— 20—
|51 ly— F 1|2
a{ a1/ Ja+ Tl)ao Z y= (=)
2d- 2a0- 1
L[ 5p200= 200- 1, (N = 2 122l = o 112).

- Yoa| ~ 2L/ Ja+ b
(2)
lew— en lI? <(2}\+ D( Iy = x, 2= llx” = xm ||2),



1115

1 2a6— 2a0— 1
A= 2+ 1
- Yoa 2L/ Ja+ M) aj

m, n.
Ham= 20 2= Mew— en 17 <20 1 lax" = a0 17— Nx" = wp 117).
,  m,n ~ oo , 0, Xn Cauchy
X v (13) ST ly= Freg 12, n” oo F(x)
¥ x (D : O
(1) : Xn.
. (18)
7 5 , (2) ‘ n( 8 < oo
: 570 {xS(a)} (1)
5, 0<n<n(f { al— % ||} . (19) n=0
n(d -1 ,
n( §)=1
n( 8T < zny— F(xn) ||2<$||x— xo Il < oo
n=0 - 0
n(d)
6_> O x?,{a) R .

1 §> 0,n(8) = n. F, F , 5§70
xg_bxn, Xn % n . , n= n(d)
ly°— Fra)) Il < T8, 8§70 L, F(xn)=y . , 1

() F(x)=y .
2 : 6§70 .n(8) " oo {x} %,
1 (1) e> 0, m(¢e EN m 2m(€), llx-
amll < &2, 8(g §< 8(8 .n(8> m(e (19)
= s 1< o= an Il < la= an lt o= o D <5t M= |
§< 6(€) m= m(¢€ ) , Mam— x5 1< &2,
, 5, Il - x,ﬁ,(g) Il < e ., n(8) oo
8§70 xos  x
. : 0> 0 {8, &0,
s, = Il 20 (24)
{nis)) ( ), {nes)),
i n(&) 7 oo 2
||x§l(5i)—x||_>() i oo
(24) : n(&) " n, : 1 :
- O

—

§ 0 xs(zs) x .
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Nonlinear Implicit Iterative Method for Solving
Nonlinear III-Posed Problems

LIU Jian- junl’ 2, HE Gue- qiangl, KANG Chuan- ga.ng1
(1.Department of Mathematics, Shan ghai University , Shanghai 200436, P . R. China;
2. PetroChina Pipeline R D Center, Langang, Hebei 065000, P. R. China)

Abstract: The implicit iterative method was extended for linear ill--posed operaor equations to solve
nonlinear il} posed problems. It shows that under some conditions the error sequence of solutions of
the nonlinear implicit iterative method is monotonically deaeasing. And with this monotonicity, the

convergence of the new method for both of the exact and perturbed equations was proved.

Key words: nonlinear il posed problem; nonlinear implicit iterative method; monotonicity; conver-

gence



