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420 BEEET) A #H 38 %
2 ZREmREX

X—T, AN G — F R/ Lavrentiev IENAE TR 2 N B RS Bl &, 30
BT ER BT B 7 A B 2Rk

Ri% B & d ERKIRZE ] RY(d > 1) 5B 4R, X J& Banach Z5[H] L>(E), HEHH |- [
FR. & X Fredholm A HT K

(Kz)(s) :== /Ek(s,t)x(t)dt, sek, (2.1)

X k(s,t) € C(E x E).
BRix K: X - X Z2REFHEEAF, BIFE—DTHE v > 0, HEMEERN o >0,
#HH

IZ +K) oo < - (22)
TN 158 AR TR R AR
Kz =y, (2.3)

XH ye L®(E) Z2UEHW, Mz e L®(E) Z2REKE. BAR, HT L: L2(E) - L™(E) &
BHT. Bk, 7772 (2.3) RAEEH.
i 6 > 0, B EIE o° € X W2
Iy — ¥l < 6. (2.4)
H TR (2.3) RAEER, BATHIEM Lavrentiev IE AL IR TR (2.3), HILA

AN

:Eg’é = O7 (CYI+ ’C).’Egn’(s = affg;il + y57 m = 17 27 T (25)
M (2.5) HF%
x%0 = Z o HaZ 4+ K)7hy0. (2.6)
=1

Ly ={0,1,2,--- ,n—1}. RiF X, BREAEL r WEIXBRPYLZRE T, Bl
PUF 22 ]RUE 25 6] 431
Xn :WO @L WI @L @L Wna (27)
Hr Wy = Xo. X s(n) :=dimX,, fl w(i) = dimW,, WHP! s(n) ~ u™ B w(i) ~ pt, X
E.a M %j(a: 1 E/‘Jﬂ%ﬁa a ~ b %i\‘ﬁﬁﬂzﬁ €1, €2, {E%ﬁ‘ e1a < b < €a2a.
BT 250 W, BRI {wij 2 J € Zu,, ), T2
(wij, wiryr) = 0ir 0z, (4,4), (i, ") € U,

X U, = {(4,)) : ] € Zp(s)» 1 € Liny1}. XEHE X, = span{w;; : (4,7) € Un}.
BETRMEZ REREZRZEM. M T (4,)) € Uy, 2R wi; WXEM S
KRR RINE wi; W HIECE I KA Ly, Fodt, £ & Sy LABRA SEZ R4
G (b, w) FRREHEIZ R (; £ w EWBUE. MEE (4,5) € Un(i > 0) AUEZREAR
i r—-1MEHK ¢ B (lij,q) =0, FHFEEFE ¢, XHEEW (4,5) e U:={(i,j) :i €
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NO;j € Zw(l)}a ﬁ

I14ij]l L (B)—Rr < cC.
I7] st 22 5 3 S 5 2 oF B B T 2 R R R e LRSS, B
(lirjr,wij) = 0swrdjyry (3,9), (7, 5') € U, i <.
XA aS ] W, AR R L I bR 25 ]
Vi :=span{ly; : j € Zy,iy},
H1%
L,=Voot Vet @V, =span{l; : (i,5) € U,}.
T RR AR E VR ITHE (2.5). RBIETEW n € No, P, 22 L=(E) | X, #H{ER
WHF, 8T By € L2(E), Py € Xp, 2
(lij,y —Pny) =0, (i,7) € Un,
HAFE—DHE o, 518 |Polloe < c 70 0, J& L(E) F X, IERBFEH T, BELK
fEITRE (2.5) B2 T4 230, € X, R
:Cg)’;i:(), (aI—i—iC)mn—ax%&ln—i—yn, m=1,2---, (2.8)
HA Ky o= PuKQn, vl 1= Puy’ BHET o + K, 762 REHEM £ R B2 5 T
MeRm EREmU. T IR E W REERE, AU T ESS T
Kn= > (Pi=Pi-1)KQu s, (2.9)

1€ Ln 41
Het Py =0 FRMIKME (2.5) WHRER EIE, BT 7050, € X, #1%
Tol =0, (aZ+Kn)T%0 =azl 4y, m=1,2--. (2.10)

BTRBANMG M RERLEITE (2.10) R R:BPu@ k. S8 T (2.10) BB S B R 14
A, BATRE B 22 R R B BRI B BE B2 B8, FF (2.10) BORRRR AL

o0 = ) apiwn € X, (2.11)
(k,1)eU,
gl 3k
xpti= 2 (kD) € Unl's vy o= [(l,00), (k1) € UL, (2.12)
DA R
E, = [(bar, wig) : (k, 1), (1,5) € Unl, Kan = [Kijra = (i,5), (k, 1) € Uy, (2.13)
Hrp

éiﬂlc ) ' k < )
’Cijkl:{< 5 Kww), i+ " (2.14)

0, HE.

T2 (2.10) ATLAE AN PR K
x0 =0, (0B, +Ky)x" =aE,x" ' 4+y’ m=12.., (2.15)

RIS AT LA H, (2.15) $24E T 5RAE (2.8) M PRETE, X W N (2.15) By RBERE BT
i,
TN T R BB AT B L A B B AR
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FIE 2.1 MREY K, TR ES R (2.13)-(2.14) B2, B4
N(Kn) ~ (n+1)u", n— oo,
o NV (Kn) Rk Kn FPEHER AR TR AL
WE AT i € Ly, BINSTHRARE Kix = [Kijm 1 j € Zw(l)vl € L)) RIBEAK
B (2.13)-(2.14), BHHE N (Kn) = Y N(Kix) EEF Kix £ w(i) x wk) i, H

i+k<n
w(i) ~ p', M A7

Z PR~ (n+ Dy n — 0.
i+k<n

S BRI,

3 IREMI

—, BAR S A7 1R A POE I A (2.10) AUMCSUHE. Sk, e i
57,

B 1 < p,q < +oo, 7 FLIEFEL, 1T Sobolev 22[d] W4(E) := {u(s) : u'")(s) € LY(E)}.
N

LP(E,WMI(E)) :={v: v(s,
LP(WHU(E),E) :={v:v(,t
5132 3.1 & k € C(E x B), r ZIEWE, WA EMHEE o, #15

| |

|

|

) € WHU(E), Vs € E, ||v(s,)lwrae) € LP(E)},
) € WHI(E),Vt € E, [lv(-,t)|lwrar) € LP(E)}
) # k€ L=(E,WHHE)), M IK(Z — Qj)llec < ch"||kllLoe(zwri(m))-

), |
), W H(Z = Pj)Klloo < ch" ||kl wri(g),m)-
), |

(1
(2) # k e L°(W"Y(E),
( T = Pj)K L2y LBy < P ||k Lo (wr2(),B)-

3) # k € Lo(W2(E),
EE = (u7).
BT 513 3.1, S LA H i TRk
(Hy) B k() € WH(E), WFFFEIEF 5L o, (5N T ARER L
IK(Z - Q))||oo < e’y (T —Pj)K]|loo < co?,

E
E

(T = P)K| r2(5) =1 (m) < co?,
Hto:=pa.
(H) 1% 2 € R(KP), p € (0,m], BIfFAE w € L°(E), ffif§ 2" = KPw.
51EE 3.2 {RiX (Hi) B{OL, FEFEIEHEL co o1, HRMERE ne N, H
1Kn = Kanlloo < cono® (3.1)

1K = Knlloo < cino?. (3.2)
iE K, f K, B A5
(2] n
Kn— Ko=) (Pi—Pii)K(Qn — Qu-i) + Y (Pi = Pis1)K(Qn — Qi)

=0 i=[Z]+1
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nA
~ (5]
H’Cn_KnHoo < |‘(Pi_7)i—1)||00||K(Qn_ Qn—l)Hoo

=0

NE

+

i=|

B (Hy) PR AEFEXEHF

w3

J+1

I1K(Qn — Qn—i)lloo < IK(Qn — T)lloo + IK(Z — Qn—i)lloo < co™ .

%

[(Pi — Pic1)Kl| L2(B)y— 1 (5)[[(@n — Qn—i)||2-

|(Pi = Pic1)Kl| 22y (2) < [[(Pi = DK L2(B)y—LE) + (T = Pic1)Kl 12(B)— L (B)>

B (Hy) FEEEAAREXAE
1(Ps = Pic1)K|| 2() L= () < €0

it (3.3)-(3.5) 4% (3.1).
THEIER (3.2), B (Hy) R AFEXA G

1K = EKnlloo < (T = Pu)Klloc + [[P(T — Qu)lloo < co™.

R
K=Kn=K-Kn+Kn,—Kn,
M (3.1) LA (3.6) B75 (3.2).
BEE 3.3 WE (2.2) 5 (Hy) 8oL, H n kR
o

n
no?z < ,
2¢1y

W oZ 4 K, : L®(E) — L>®(E) "1, B
~ 2
(@Z + K)o < 2

H ey 5515 3.2 FEH o .
W F

0L+ Kn=0L+K+Kn—K=(aZ+K)Z-(aZ+K)"K-Kn),

H.

n
cino? <

I(aZ + K)7H(K = Kp)lloo <

A o + K, A, H

1
9’

1

IaZ + Ka) " Mle < II(aZ + K)o

1
<l
al—2eino?
«
2
< Lty

«

L= [[(aZ + K)Hloo 1K = Kal o
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BEEET) A #H 38 %
SIEE 3.4 fRiX (2.2) 5 (Hy) oL, & n W2 (3.7), WA
1328, — 5% oo < 22, (3.8)
Hd ¢ = 2(27)?

W 52 3.3 15

m

”5?;1571 - T, nHOO = Z ai_l(aI + Kn)_ipn(yé =Yl
i=1

i=1

’
=

<e
(A e 1 S

HITERR, 5Tl

z’ = hiy (K)y’, o,

T, = B (K Pays T 1= e (Kn)Puy,
ot 7 (1) == 11— (225)™)

513 3.5 fRiX (2.2) 5 (Hi) ML, & n iR (3.7), WA

no2
%50 = Tmllo < 3

a )
HH 3= (e + c1) |27 ]| oo max{ea, (29)F1}.

IE RYE 25, Mg, B SCH

~a a _

1255, () Py = P (K)o

<A () Knat — b8 (K)y oo + 1A% (K ) Py — he, (K ) KTl oo

= by + bo,
H
by = | WG, (Ka) KT = b, (K)ylloo,
by = [|h% (Kn) Py — he (K)o [ oo
—J7 T, RIEA

m—1
cm—-Dm=>Y C¥(C-DDmI!

Jj=0
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i (3.7) AT 4%
by = [|h, (o) Kna" = 1, (K)o
=T - a™(aZ+Kn)™™) = (T—a™(aZ+K)"™)]zl||
= [la™[(aZ + k)™ = (aZ + Kn) "]l

m—1
<™l o[ D (0T +Kn)[(0Z + Ka) ™!
Jj=0

~ (oZ +K)J(aZ + K)~m 1|

2,.)/ m+1 .
< O ot o — Rl (3.10)

A—I7H
b = |l () Pay — hi, (K)o
<A (K)o [1(Pa = D)Ko + 1K = Ko ool o0
< %[II(Pn—I)/CI\oo+IIK—EnHoo]IIxTIIoo- (3.11)

M (3.2), (3.10)~(3.11) R (Hy) AR (|75, — imlloo < b1 +b2 < Eno?.
£ 3.1 B (22) 5 (Hy) oL, H e g (3.7), 1

n
no 2

175 = a'lloe < 75, = oo + e2 2 + 3 (312)

iE
Tty =t = @00, = ) + (@5, — ) + (2, — )

>
m,n m,n m,

DI K B|HE 3.4-3.5, I[15 (3.12).

4 FRSHIEFRE

BUEKRMITRE (2.10) MESENIENESE. AT, RATHKIE Raus WEE
OS54 TS0 5 0 VS T T R S 7 P T 3 LA M O,
HITEERR, FIN TS

o(a) :=a(aZ +K)™",  pnla) =a(aZ +K,) ",
A =" )y, AR = et (@) Pay’
Al
D(8,0%) := 46 + csno ®,
H cy = (29)™TL ¢35 := max{c, (1 +7)e1 }(27) e
LI, FIH D(6,0%) SRAHSE Ap, 55 AN, W22, Rk, B EI LT 718
5138 4.1 M IR (2.2) ML, RAIHERAHEAER n > p 9 HRE n FIETHL
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p, BAEFHE v(n,p), HEMEEW o >0, #HH

(0 + )K" < 1LY (4.1)
He
in(r !
A7) = { S sy ) e
(1+)", p=n.
5138 4.2 FHH&MF (22) 5 (Hy) B, HER » WEARERX 3.7), WHE
1855, = A lloe < D(6,0%) (42)
il
[A%]loo < ¥(m+1,p+ 1)|Jw]cca . (4.3)
HE—2, MR n WHEAEL
no% < min{%, 227}, (4.4)
[ <]
Jim inf A% [loe < (ca + 1)4. (4.5)
iE RAE AL, R AY EX, A
A, = A% = @ T )Py’ — " @)y
= [Ph T (@) Pa(y’ — 9)] + [ (@) (P — T)y]
+ (e (@) — ™ @)y
=ty +tg + 13, (4.6)
He
t1 = @i Q) Py’ — v),
ta == it (@) (Pn — D)y,
ts = [on (@) — @™ )]y
M (2.4) fI5[3 3.3, F
1l = Nl ™ (@) Py’ — y)lloe < (29)™T6. (4.7)
IS4 (Hy) M52 3.3, &
It2lloo = llon ™ (@) (Pr = D)ylloo < (27)" ' eo™ |2 co- (4.8)

B TORHATARAEE. [13]| oo RIFAK
m—1
cm—Dpm=Y CI(C-D)D" I,
=0
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(2.1) KB 3.2-33, 4

e (@) — ™ (a)]ylloo
o™t ||[(aI + En)_(m-H) —(aZ + K)_(m+1)]/CxT Il oo

||t3Hoo

am—!—lH i(az'i‘ IEn)_j[(aI—i— ién)—l _ (CYI—F ’C)_l](OCI+ K:)—(m—j)]chH

0™ o 3 0T + )~V (€ — Ku)(0T + ) "I DK
j=0

<Yl oo i 2T (14 9) K = Kalloo
7=0
< oo (1 4+ 7)(2y) ™ erno? . (4.9)
H, 454 (4.7)-(4.9), F
1855, = Allos < lltilloo + [lE2llc0 + Itallo < D(8,0%).
M 25 (He) FI5IBE 4.1, W15
1A% oo = lla™ ! (aZ + K) ="y |0
— ||o/”+1(aI+ IC)_(mH)ICprHOO
<y(m 41,14 p)|w]lea’™

H I (4.3) 1BiE.
i (4.2)-(4.4) AT7%
AN loe < NARS = A% lloo + AT oo < (ea+1)8 + 7 (m + 1,1+ p)[|w]| ! 7
AN B] 4
. . o,
ili%lnf HAm,nHOO < (C4 + 1)5

PATT 45 tHIE ML )5 30 2 RO B

AW 4.1 (GENALE 3 S H0RBHEN])
R &M (22) 5 (Hi) AL
1. BEEE 0o >0, 0<qg<1fd>cy+1.

2. A
(a) & a:=a; = ayq’, i=0,1,--- ,N.
(b) BIEBIHBEHUZE n = n(a,0), HH
i «
no? <mm{c5 e (5}, (4.10)

(c) WEAFIERARIH 7005,
Fon =0, 300 =a(aZ +K,) T, + (L +Ka) ' Pay’, m=1,2,---,
EHEF
1855 lle < do. (4.11)
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E OBERE 0 BB TS o 56, T o WEKBTHE oo 5 ¢ Wk mRER
WE N HEKRET, TTRLGE ML a0 5 o BE. TR (4.10) B9BE n RifE—,
—MREAE (4.10) BLALAY R/ NER n VEN BETRUZ.

EIE 4.1 FHHM (Hi)-(Ha) F (2.2) AL, o = an Fl n = n(ay,§) ZHAEEN 4.1
I, WIXAEZE R p e (0,m], &

1755, — @[l < O(7+1).

m,n

W AEE 3.1 DL (4.10) ®THI

||~a5

n

noz

)
= oo <l = 2¥lloe + 2= + 3= — <lzf, — 2Tl + (2t e5)—, (412)

— I, B (4.2), (4.4) F ALY |oe > d6, HFE
IAGY oo = [[AGN 10 oo + [| AR — ARN=1|o
> df — (40 + csno?)
> (d—cq —1)0. (4.13)
H—JH, HEIH 4.1, F
AR oo = IIa’”“(aN 1T 4 K)~ Py o
y(m 4+ 1, p—|—1)||w|\ooa’ﬂrl (4.14)

GE4r (4.13) B (4.14), &
p+1 > [d - (C4 + 1)]

(0% = )
N7 y(m+1,p+ 1)|w]|
A I
[d—(ca+1)] 1 1
an = I § 1
N T Dlwle
H
) o
— < O(37T). (4.15)
aN

FIFAEEA LR |KY92] o < C|K22|% |25, ze X, B 0< 0 <1, ¢>0, C ZIKHTF
0, 0 EE,H
zgy — 2Tl = [lan™(anT + K) "™z
= |l[an(anZ + K) KPP [an (anZ + K) ™™ Pwl| o
< Clllan (anT + K) 7 0 | 2 fan (anT + K) 77w 2
< AN |EFT A3 ) T (4.16)
Fh, | (4.2) A1 (4.11) A[FR
A5 oo < 1ARYL oo + 12520 = Ap oo
< dd + (cad + csno?)
< (d+ea+1)0. (4.17)
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74 (4.16) — (4.17) TS
m—p T P P
29N — 2T]|0o <y T ||w|| &7 (d 4+ 4 + 1) TH5 5 T45 (4.18)

By (4.12), (4.15) 1 (4.18) AT HIZE BT

5 HIEGIF
45 TR A AR
R T AR5 7 RR R SR
(Kx)(s) =y(s), seE:=]0,1], (5.1)
Hrp €2 L%[0,1] — L0, 1] RZHEREF T, & CT:

(Kx)(s) ::/O k(s,t)xz(t)dt, se€]0,1],
Hezm gy

k(s,t) =

{a-cosh (w(s—t— %)), t < s,

1
a-cosh(w(s—lH— 5)), t> s,

XHEw>02HE, a= ﬁ H3C [13] A

2w sinh (%

T+K) Yo <2
Il + K)o < 2

Hfty=1+ ———~+—(0<e<I).

cos (Z+5) cose
LR % IR A E O
(1) BUA st R R )
(2 4 (4 1)s— 382+ 25°)
’LU2
KHECO=08" D=-0" F= (), i (5.1) BIE—E
zt(t) = t(2t® — 3t 4+ 1).
HE—, 2t € RIK), XBEWHHE v =1, WHERH 0(53). Bl w =1, M [|yl|oc ~ 0.002.
(2) A v R BCA
y(s) := a(4sinh(0.5) + 2s%sinh(0.5) — sinh(s — 0.5) — 2 cosh(s — 0.5)),

BERE (5.1) HyME—ffR

4 Ces 4 De—ws’

zt(t) =2
B35, ot € R(K?), XEWHRE v =2, IR HR 063). Blw =1, N ||y|loc =~ 0.3420.
WLIAHEE N v =y +0-v, veX, H[v]w <1,
(&
6= lylloo - 100°
XHe=1,3,7.
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DI RME A R4S 0] X, YA RECEZ K20 L,. Bi% X, BE WM T
Xn :Xo@lwl @L "'@lwna
Hr Xy & F LML mi=am, X1 i e N, W; B0 X, 20 X; PRYIECHE
). 2558 2516 Xq YRR, AR X, (i = 2,3, -+ ) B9FEJE A A ity 1200, 328 ] X
B —HIEE

woo(s) =2—3s, woi(s) =—-1+3s, se]0,1],
ZE[[] Wy HYZER N

9 1 1 3 1
1—-< ) |: 7_:|7 a5 a9 |: 7_:|7
28 se |0 5 5 25 se |0 5
wi0(s) = 3 1 wu(s) =377 g 1
—1+§S, ERS (5,1}, —§+§S, ERS (5,1}

B4, F2=ME W, =span{w; ; : j =0,1,2,---,2° — 1} ByIEJEEL LT A8 M &

1
Wi—1,5 (28), s € |:07 §:|,

wij(s) = . =01, .21 1
" (1)
ERS 5
il
1
07 ENS |:O,§:|, -
’UJi,277f1+j(S): j:O,l, ’21—1_1.

1
wi_17j(2s — 1), S (57 1],

AR, dim X, = 2t B X, 2 [0,1] MR BERYERBUEIE, WA L, j =12, 27—
1, X p= 2.
S, BT AR L T BR 2SR, B IR 4
L,=Voat Vot - atV,.

B, 2 Vo = span{loo, lo1 }, IX B loo = o1, Loy = 0z, H Vi =span{ty0, (11}, HHF
3 1
0 = —55% + §5§ +5%, {11 =

TI&, V, :=span{l;;,j € Zo: } FJLAH Vi B E. AWM ETESC (8] A FR4IRT
HH.

TEVL FEUERBRA, Bl ag =1, d =2, 1 = 5 = 1, ¢ WUMEILFE 1 M1FE 2, IENHLSH
FHIH a; = aog’. TEF 1 RIFE 2 7, AT o FRERSERBEIIMSE. £ 1 MFE2
F B R, MR 052 ) Ml O(6%), XFHWMTEME 1, YIS AR
.

3
5%—§5§+5%.

N =

R 1 HE Q) BHER

~a,0
1275 —atllee 22—

e q o n
1 01985 1.554x1073% 9 7.219x 1073 1.6142
3 0.1985 1.554x 1072 8 9.508 x 1073 1.2275
7 01985 7.827x 1073 7  2.652x 1072 2.2417




4 3

BRE KEKE FXY 2ERE K Lavrentiev AT RRA S R EPuL# BB % 431

&R 2 HE (2) HER

N R
1 0125 5.6250x 1073 9 0.0677 2.9864
3 0125 1.5625x 1072 8 0.1357 2.8759
7 0125 3.0625x 1072 7 0.2695 3.2453

Brist R AR A E R
2 £ X #

Engl H W, Hanke M, Neubauer A. Regularization of Inverse Problems [M]. Dordrecht,
Kluwer, 1996.

Groetsch C W. The theory of Tikhonov regularization for Fredholm equations of the
first kind. Research Notes in Mathematics 105 [M], Pitman, Boston, 1984.

Tikhonov A N, Arsenin V Y. Solutions of ill-posed problems [M]. Wiley, New York,
1977.

Chen Z, Xu 'Y, Yang H. Fast collocation methods for solving ill-posed integral equations
of the first kind [J]. Inverse Problems, 2008, 24:065007.

Chen Z, Ding S, Xu Y, Yang H. Multiscale collocation methods for ill-posed integral
equations via a coupled system [J]. Inverse Problems, 2012, 28:025006 (21pp).

Chen Z, Ding S, Yang H. Multilevel augmentation algorithms based on fast collocation
methods for solving ill-posed integral equations [J]. Comput Math Appl, 2011, 62:2071—
2082.

Nair M T, Pereverzev S V. Regularized collocation method for Fredholm integral equa-
tions of the first kind [J]. Journal of Complezity, 2007, 23:454-467.

Chen Z, Micchelli C A, Xu Y. Fast collocation methods for second kind integral equa-
tions [J]. STAM J Numer Anal, 2002, 40:344-375.

Chen Z, Micchelli C A, Xu Y. A construction of interpolating wavelets on invariant sets
[J]. Math Comp, 1999, 68:1560-1587.

Micchelli C A, Xu Y. Using the matrix relnement equation for the construction of
wavelets on invariant sets [J]. Appl. Comput Harmon Anal, 1994, 1:391-401.

Micchelli C A, Xu Y. Reconstruction and decomposition algorithms for biorthogonal
multiwavelets [J]. Multidimens Syst Signal Process, 1997, 8:31-69.

Gfrerer H. An a posteriori parameter choice for ordinary and iterated Tikhonov regu-
larization of ill-posed problems leading to optimal convergence rate [J]. Math Comput,
1987, 49:507-522.

Plato R. On the discrepancy principle for iterative and parametric methods to solve
linear ill-posed equations [J]. Numer Math, 1996, 75:99-120.



432 BEEET) A #H 38 %

[14] Schock E, Phong V Q. Regularization of ill-posed problems involving unbounded oper-
ators in Banach space [J]. Hokkaido Mathematics Journal, 1991, 20:559-569.

[15] Pereverzev S V, Shock E. On the adaptive selection of the parameter in regularization
of ill-posed problems [J]. SIAM J Numer Anal, 2005, 43:2060-2076.

[16] Luo X, Li F, Yang S. A posteriori parameter choice strategy for fast multiscale methods
solving ill-posed integral equations [J]. Adv Comput Math, 2012, 36:299-314.

[17] Nair M T, Rajan M P. Arcangeli’s discrepancy principle for a modified projection
scheme for ill-posed problems [J]. Numer Funct Anal Optim, 2001, 22:773-787.

[18] Raus T. The principle of the residual in the solution of ill-posed problems with non-
selfadjoint operator (Russian) [J]. Acta et Comment Univ Tartuensis, 1985, 715:12-20.

[19] Neubauer A. An a posteriori parameter choice for Tikhonov regularization in the pres-
ence of modelling error [J]. Appl Numer Math, 1987, 4:507-519.

[20] Atkinson K, Graham I, Sloan I. Piecewise continuous collocation for integral equation
[J]. SIAM J Numer Anal, 1983, 20:172-186.

Fast Multiscale Collocation Methods for Solving
Iterated Lavrentiev Equations

YANG Suhua! OUYANG Zhaofu! LUO Xingjun® PENG Yubing!

1School of Mathematics and Computer Science, Gannan Normal University,
Ganzhou 341000, Jiangxi, China.

E-mail: 1044791362Qqq.com; ouyangzhaofu@foxmail.com; 1xj0298@126.com;
pybmaths@163.com

Abstract The authors consider ill-posed Fredholm integral equations of the first kind.
The authors apply a multiscale collocation method with a matrix compression strategy to
discretize the iterated Lavrentiev equation and then analyze the priori convergence of the
multiscale collocation method, if the integral operator is the weakly sectorial operator. The
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