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B pa6oTe/11paano*eHHe npH6nH*eHHoro peweHHR no ManoMy na
paMeTPY npHMeHReTCft AnR nOBWWeHHft T04HOCTH peweHHH MHOrHX 3a
Aa4 MaTeMaTH4eCKOH ~H3HKH. 8/t,a/nOKa3aHY B03MO*HOCTH nOBYWe
HHft T04HOCTH perynRpH30BaHHWX peweHHH CHCTeM nHHeHHYX anre6-
paH4eCKHX ypaaHeHHH c nnoxo o6ycnoaneHHOH MaTPH14eH. 06w4HO 
AnR AOCTH*eHHft BYCOKOH T04HOCTH perynftpH30BaHHOrO peweHHft na
paMeTp perynRpH3a14HH npHXOAHTCft 6paTb AOCTaT04HO ManYM. YMeHb
weHHe *e napaMeTpa perynRpH3ai4HH YXYAWaeT CXOAHMOCTb 4HCneH
HOro np01.4ecca HaXO*AeHHft perynRpH30BaHHOrO peweHHft. 0o3TOMY 
14enecoo6pa3H0 HaXOAHTb perynRpHaoaaHHwe peweHHR AnR He cnHw
KOM ManeHbKHX 3Ha4eHHH napaMeTpa perynRpH3a14HH, a 3aTeM YT04-
HHTb ero MeTOAOM 3KCTpanonft1.4HH. 

s1 2/ nony4eHo acHMnToTH4eCKoe paano*eHHe perynRpHaoaaHHoro 
peweHHft CHCTeMY nHHeHHWX anre6paH4eCKHX ypaaHeHHH no CTeneHRM 
Manoro napaMeTpa perynRpH3a14HH. B HaCTOR~H pa6oTe aHanorH4HOe 
pa3nO*eHHe 6yAeT nony4eHO Anft nHHeHHYX onepaTOPHWX ypaBHeHHH 
B rHnb6epTOBYX npOCTpaHCTBaX. 

5yAeM paccMaTpHaaTb ypaaHeHHe 

Az = u, 111 
rAe A - nHHeHHYH HenpepWBHWH onepaTop, AeHCTBY~HH H3 rHnb6ep
TOBa npocTpaHCTBa H B rHnb6epTOBO nP.OCTpaHCTBO a. nycTb 3aAa-
4a I 1 I HMeeT eAHHCTBeHHoe peweHHe z T ~ H, o6paTHWH onepaTop ~A- 1 

cy~eCTByeT, HO He ftBnfteTCft HenpepWBHWM. 
MeTOA perynRpH3ai4HH CBOAHT 3aAa4y HaXO*AeHHR npH6nH*eHHoro 

peweHHft ypaaHeHHft 111 K aapHai4HOHHOH 3aAa4e MHHHMH3a14HH crna
lKHBaiO~ero ~YHK14HOHana :/8/.: 

Ma [ z, u] ... p2 (Az, u) + aO[ z]:. 

Cor nacHo Jl,-'/ a rHnb6epToBYx npocTpaHcTaax a Ka4ecTae crna
lKHBa~ero ~YHK1.4HOHana MOlKHO 6paTb ~YHK1.4HOHan 

Ma[za,u] .. IIAza-ull 2 +aiiLzafle, 121 
rAe L - nHHeHHWH onepaTop, AeHCTBY~HH H3 npocTpaHcTaa H a H, 
TaKOH, 4TO cy~eCTByeT KOHCTaHTa K·>O H BYnOnHeHO ycnOBHe, 4TO 
AnR nl06oro z ~ H 

IILz 1:1 ·~ Kll z II·· 131 
B CAenaHHYX npeAnonoM<eHHftX 3aAa4a MHHHMH3ai4HH ~YHK14HOHana 

12/ HMeeT eAHHCTBeHHoe peweHHe za,/4/, H cnpaaeAnHBa cneAy~aR 

TeopeMa 1. AnR 3neMeHTa Za~H, MHHHMH3HpyiO~ero ~YHKI4HOHan 
/2/, cnpaaeAnHao paanoM<eHHe 

m 
z a= z T + I a kc + w(a,A, L) , 

k=l k 
/4/ 

rAe Ck '"" H He 3aBHCHT OT a·: 

-o-::.:. :--·,, ~·-::-1_ .. ~ 1 
.. - .• ,.,..- •.•.• ll""" 

··.; r.• ;~· ~j· )/\~ ... I I \ 
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!lru(a)fl ·~cam .• /5/ 

~OKa3aTenbCTBO. 3neMeHT Za,MHHHMH3HPY~HH ~YHK~HOHan /2/, 
YAOBneTBOpfteT ypaBHeHH~ 3Hnepa, KOTOpOe HMeeT BHA 

!A*Aza + aLz a,.A*u. 

PaCCMOTpHM npOH3BOnbHWH Ha6op He 3aBHCR~HX OT a 3neMeHTOB 
c J ~;;;H, J = l, ••• ,m, H onpeAenHM ~YHK~H~ ru (a) no ~opMyne 

a T m k 
ru(a)"' z - z - I a c k , 

k=t 

ru(a),;;; H. 

/6/ 

~R 3aaepweHHR AOKa3aTenbcTaa aw6epeM c k~H, kal, ... ,m,, TaKHM o6-
pa30M, ~To6w YAOBneTaopRnocb HepaaeHCTBo /5/. H3 awpa*eHMR 
/6/ BWAenHM za H,nOACTaBHB ero B ypa&HeHHe 3Hnepa, nony4HM 

m 
(!A*A+ aL)(ZT+ I a ~k+c.J) aA*u. /7/ 

k= 1 

Bw6epeM Tenepb 3neMeHTbl c~~, , Jt .. t, ••• ,m, KaK peweHHR ypaaHeHHH 

A*'.A c 1 + L z T = 0 , 

A "'A c 2 + L c 1 .. 0, 

·A"'Acm + Lcm-1-0. 

0HH, 04eBHAHO, cy~eCTBY~T B CHny Tpe6oaaHMH, Hano*eHHWX Ha 
onepaTopL, H Tpe6o&aHHR eAHHCTBeHHOCTH peweHHR 3aAa4M /1/. 

~R 3TOrO KOHKpeTHOrO Ha6opa 3neMeHTOB C t , k = 1, ... , m , TO*
AeCTBO /7/ HMeeT BHA 

(A""A + aL) ru + am+1Lc m • 0. 

0TC~Aa nony4aeM 

flc.lfl.=s a m+l[l Lll II cm:11 II(A "'A + aL)-1 f-1'.. !81 
~R o~eHKH HOPMW o6paTHoro onepaTopa Hcnonb3yeM HepaaeHCTBO 
KowH-6yHRKOBCKoro: 

2 

II(AliiA+aL)v!l2 11vll 2 ·2: !((A~+aL)v,v)l 2 =((A"'A+aL)v,v)
2 = 

=((A*Av,v) +a(Lv,v)) 2 ·>a2K211vfl4, 

'fi(A"'A + aL)vll ·~ aKIIvl! :. 
CneAOBaTenbHo, 

!I(A"'A +aL)-1 11 .~ ai , 
H HepaaeHCTBO /8/ OKOH4aTenbHO npHHHMaeT BHA 

/9/ 

( 

t 

1 

llrutl S: am IILJ~1cm11 :SCam , 

TO ecTb HepaaeHCTBO /5/ ycTaHoaneHo. TeopeMa AOKa3aHa. 

3aMe4aHHe. M3 pa3no*eHHR /4/ awTeKaeT 

llz4 - Z Til :S Ca:. 

nycTb Tenepb onepaTOP A H npaaaR 4aCTb u 3aAaHw HeT04HO, 
TO eCTb paCCMaTpHBaeTCR 3aAa4a 

Ah v ... u3 , 

rAe onepaTOP Ah H npaaaR 4aCTb u8 YAOBneTBOPR~T ycnoBHRM 

fiA -A hll s h, flu 8 -u!l :S 8, 
h, 8 - Manwe napaMeTpw; 0 ~ h -~ h 0 ; 0 :S 8 ~ 80 • Crna*Haa~HH 
~YHK~HOHan fti{.I,U,h, 8) HMeeT BHA · 

Ma [ z, u, h, 8] .. HA hv a- ua 11 2 +a II Lv 4 11 2 

H3&eCTHo·/\8,4/, 4TO cy~eCTByeT eAHHCTBeHHWH 3neMeHT Va, MHHHMH-
3HPY~MH ~YHK~HoHan Mar z, u, h, 81, .. 

lim va... z T. 
cz,h,8 ... o 
JleMMa. ~R n~6oro a>O, onpeAeneHHoro H3 ycno&HM perynRpM3a

~MH":'7,!;1T, H AM ~wx b H 8 

o.sh sh0 , 0<£8S 8 0 , 

rAe ho H 8 O - ~HKCHpOBaHHWe 4HCna, cnpaBeAnH&a O~eHKa 

'II a cz.l.l ct h + <¥-v -z ... < , 
- Ka +/3 

/10/ 
f' 

3AeCb /3 - HeOTpH~aTenbHaR KOHCTaHTa. 

~OKa3aTenbCTBO. 3neMeHTW za M ..p. COOTBeTCTBeHHO YAOBJleTBO
PR~T ypaaHeHMRM 

A"'Az 4 +aLZ a,.!A'\1, 

/11/ 
·A"'Ah v:+ czLv a .. Ah u8 • 

06o3Ha4aR ra.v4-za,H3 ypaaHeHHH /11/ nony4HM 

Mb'Ah +aL)ra =(A'b u8 -A"'u) +(A"'A -;AhAh)z~. 
0TC~Aa, y4HTWBaR o~eHKY /9/ HOPMW o6paTHoro onepaTopa, nerKo 
nony4HTb o~eHKY /10/. JleMMa AOKa3aHa. 

Hcnonb3YR pa3no*eHHe /4/, AJ1R nocneAOBaTeJlbHOCTM napaMeTpoa 
perynRpH3a~HH: 

a 1 '> a 2 ·> :~;. ·> a m ·> 0 , 

3 
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MO*HO nOCTpOHTb yT04HeHHOe peweHHe Z no ¢opMyne 
m a1 

z = I. "tv ' 
i= 1 

rAe v1 , i = 1, ••• , m , onpeAenRIOTCR H3 COOTHOWeHHH 
,m -ak 

"1 = n • i = 1 ••••• m. 
k=-1 a -a 
k" 1 i k 

/12/ 

/13/ 

TeopeMa 2. O~eHKa OTKnoHeHHR T04Horo peweHHR 3aAa4H /1/ 
oT 3KcTpanonHpoaaHHoro peweHHR /12/ onpeAenReTcR cneAY~HM 
B~pa*eHHeM: 

m m 
[fz-z TII:S I. lv

1
1&(h,8,a 1l +C I.fv 1:1ar. 

1• 1 1= 1 
/14/ 

rAe 
C1h + Cpft &(h,8, a) = , 
Ka+~ 

C - KOHCTaHTa, He 3aBHCRUiaR OT a1 , i = 1, ••• ,m. 

AoKa3aTenbcTao. TaK KaK "1' ···•"m onpeAeneH~ cooTHoweHHeM 
/13/, TO HMeeT MeCTO HepaBeHCTBO 

m a m 
Jl I. v1 z 1 - z T II .< C I. lv.1 Ia 1m· .• 

1•1 - 1=1 
Hcnonb3YR HepaaeHCTBO TpeyronbHHKa H YTBeP*AeHHe neMM~, nony-
4aeM oueHKY /14/: 

4 

T. m a1 m a 1 m a 1 T 
II•· - z 11 < II I. v1 v - I. v 1 z II + II I. '1 z - z II < 
• - i= 1 1= 1 1=1 

m m . m ::; I. lv1 I &(h, 8, a 1 ) + C I. lv 1 I a 1 ;, 
1= 1 I= 1 

TeopeMa AOKa3aHa. 
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Axonnu B.n. u ~· PS-81-793 
AcHMnToTuqecKoe pasno~eHHe perynnpusoaau~ pemeHHA 
nHHeAHYX ueKoppeKTHYX s~aq 

Ann npH~nHEeHHYX pemeHHA nHHeAHYX ueKoppeKTHYX s~aq 
MeTOAOM perynnpusa~u nonyqeuo acHMDTOTuqecKoe pasno~eHHe 
no cTeneunM M.~oro napaMeTpa. YToqueHHe perynnpusoaauHWX 
pemeHHA npoHSBOAUTCR MeTOAOM PuqapAcoua. 

Pa~oTa BhlOonHeHa B lla~opaTOpHH B~HCnHTenhHOA TeXHHKH 
H aBTOMaTHSa~ OHHH. 

Coo&leHMe 06lfeAMHeMHOrO MHC:TMTY,.. IIAePIIIIX MC:c:ne,pAHMA. Ay45tt• 1981 

Akopyan V.P. et al. PS-81-193 
Asymptotic Expansion of Regularized Solutions 
of Linear Incorrect Problems 

/" 
An asymptotic expansion of approximate solution by power-s 

of regularization parameter is obtained for linear incorrect 
problems. The approximate solution is obtained by the regula
rization method and Richardson#& method is used for increasing 
the solution accuracy. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 

C~nlc:etlon of the Joint Institute for Nuc:1eer Reseerc:h. Dubne 1981 
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