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Abstract

In this paper, a Landweber iteration based on the Hanke-Raus rule for nonlinear inverse problems
with perturbed operators is proposed, and the convergence order of this method is analyzed un-
der certain reasonable assumptions.
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F(x)=y, (1.1)
Hrr, F:D(F)c X Y 2 M&EELH Fréchet i MiARZkES T, XY &2 Hilbert 2[i]. fESZPrrf, 3K
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|y ~vl<s (1.2

Hrb s >0 AEEKF BN RRQLL)RAEE N, RFAESLKE T HEE, BRI AT B00 I ™
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x{fﬁ:x|f+F'(xlf)*(y5—F(xlf)), (1.3)

oo, X0 x0 AR, xS = x, RETIRTEAR A, A R TR (L L) RSB X 00 B B E TN IE,
Landweber i&AS 2 2 W 5L, BIUn[2]-[8]. (EZ X LESCHR A5 FE R AT 5 1 F ORES /- #RAG ), T sk
bR — O AT AN, MR (L) T

F(x)=y’, (1.4)
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X0 =x" +wk, (xf’h )* (y” —F, (%" )) (1.5)
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Ja RS HEEIAEN], Bl Hanke-Raus 7 W AU A M s 2016 4, Qinian Jin [2016 % F k24 IE
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Zhenggiang Zhang 5 Qinian Jin [21]%F %} Banach %% [a] f1 4 °F 42 % /8 Tikhonov IE AL LI E T
Hanke-Raus #E; 2 J&, Qinian Jin 55 Wei Wang [22], Zhenwu Fu Z¢ A\ [23]43- 541Xt Hilbert %38 #1 Banach
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k. :=earg min{@(k;y"', Fh)::(k+a)”Fh (x)- y‘FH}, (1.6)

Ke(0.ky ]
o, a>0h—FEEMEL, k, =k, (y°)#2vo<k<k,, Hx eD(F).
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[F(x)-FR(x)
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W"Fh’(x)
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" <1 ¥xeB,, (%) (2.3)
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AN SR
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€y =€, —WFh'(xlf’h )*(Fh (xf'h)— y5)+th'(x*)* ([Fh (xf'“)— y‘g]—[Fh (xf'h)— F, (x*)]+[y5 ~F, (x*)])
=ec—w(R (") =R () (R (7)) =whi () (R (x0) = ()R () (" )
+ Fh'(x*)(xf’“ —x*))+WFh’(x*)*(yfy -F, (x*)).
FIH(2.4), w15
g =(1 —WK;Kh)ek+WK;([I —R:E,h}(Fh(xf’“)—y")

_[Fh (")~ F, ()= R (x) (%" —X+)J)+WK;(y‘5 _E, (X))

(3.2)

&

z, =(I —R:M)(Fh(x,f'h)—y‘;) R(x",x), (3.3)
o R(xf'“,x*)z F, (xf'“)— F, (x*)— Fh’(x*)(x‘s'h —x*) o HEEr(3.2)M(3.3), g
€ = (I -wK, K, )&, + WK,z +wK; (yﬁ—Fh(x*)).

k-1

y
ey = %=X =K' =K F —(K' =K} ) £, AL, RATTUASGF o<k <k, 4
= (1-wKiK ) e0+WZ{( K K )J }zk Jl+{WZ(| —wWK/ K ) }(y"—Fh(x*))
j=0
= (1-wK;K, ) (K f +(| ~wK;K, ) (<[K - ]f)

k-

{(I ~WK;K, ) Kh 2 0w (1 -WKK, ) }(y‘?—Fh(x*)),

j=0

._.

k-1 .
Ko, = (1 - WK, K ) Kye, +WZ(‘;{(| ~WK,K; ) KhK;j}sz1

+{WT1(I WKK) K;}(yff—Fh(w))

= (1-wk,K; ) Khe0+wj§_;{(|—thK;')j KhK;}zk_j_l+{|—(|—thKh*)k}(y"‘—Fh(x+))
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+w:Z_:‘;{(|—thK:)j KhK;}zk,j,ﬁ{l—(|—thK;)k}(y§—Fh(x*)).
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||ej||3cw||f||( j+l ||Ke||<c |f||( j+1))_1. (3.4)
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<ce (cz+2c)||f||( (j+1)) 2

—| [ (w(i+2)) .
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Kot = KoKy i — K, (1-wKK, ) (K=K f+(|—(|—thKh)k*)(y‘s—Fh(X*)),
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