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MEXAvHApoAHbrtr HA t|rtr'E. xcvPIIA"lI 
"ctr]IBoJIHAvKIIn 

m la
KJrro.resrre cnoBa

Jlunefinge nurerpamnue ypaBHeurrf,, ypaBHenut [epBoro poAa, eAI{HcrBeHHocrb perueuufr,

peryJrtplmupyrcque oneparoprl, oIIeHKa ycroft vuaoctlt.

Zh.Sh. Orozmamatova

REGUJARIZATION AI\[D ESTIMATE STABILITY OF TNE SOLUTION SYSTEMS OF THE

LINEAR INTEGRAL OT'X'REDGOLM OF THE FIRST KIND EQUATIONS THE AXIS

Abstract
Regularization is considered and the estimate stability solution of the linear integral systems of the Fredholm

equation on the axis are received.
Key words

linear integral equations, equations of the first kind , uniqueness ofthe solutions, regulating
operators, estimate stabilitY.

Pacouorpuu cucreMbr tuneftsux lrHTerpaJrbHbrx ypaaueHuft tnua OpegroJlbMa llepBoro poAa

BQ

3gecr A(t,s) u B(t,s)- AaHHbIe MarpntlHble Qynrquu, f(t)-nsnecrna,I BeKrop Qynrcqua,

( l )

BeKrop {yurqur.
[nx uarpuua A=(a:) LI BeKropa F(fi) onpe.qeJll'lM HopMy

( n  \ t

l l " l l= l>l , , l l - .
\ i = r  )

u=(ui) , v=(vi) e Rn, onpegell,IM cKaJUIpHoe npol{3BeAeHne

(u,ul =tu,u, .
t=l

ry 6yAel\,r [peAnorararb, rITo

l 3

EI,srPnru
r,s)ll€ Lr(Rx R),f (t) e Lr(R).
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/ - .-^--- - i, (r --a 6,-rn' nnmruFslr reoneMrar err " nBocrl4 I'I peryJltprcaliHll'

/6unnusyrenu[1-5] , rAe6rmunoryr leHblreopeMbleAI ' lHcrBeHHocrI ' Iycro l4r l l

/ B cnny (2) ypanHenne (1) sanuureM B BHAe
/ r @

/ 
'[ 
d(t,s)u(s)as +Jr(r,s)z(s)ds = f (t),t e R' (3)

< l
/ \

npo[HrerpupyeM uo o6nacrs -oo < t < 6' nOJIyqI{M'

\ ln<,,r>u(s),u(t)ldsdt* 
jjlrCr,r)z(s),a(r))ds at =ilttt>,uQ)Vt' (4)

Ilputr,teHrr $opr"ryly {upnxle, nr (4) uueeu
@

j i (ru,, u(s),uQ)ldsat. J i 1r'(s,/)z(s),n @psdt = t \f {t)'"(t)Vt'

j i1,lO,'l + .B- (s,r)r.r( s!,uQ1\dsdt = t(f {t),"(t1ldt '

f 4e B'(s,t)-tputtnffi ouaHHa'I MarpI{IIa K Marpllqe B (s't)'

O6orsaqnu
" l r

a(r,s)=i(,ntr,s)+.8'(s,r)) (r, s) e C = {-@ < s < I < *}

Tor4a ur (5) raueer''r
@ t 4

zi 
'[ 
lno,s)a(s),4(r))ats & = I (f {t)'"{Dpt"-l-

BseA€M HoByro MaTp'qHyro QymUr.no MQ,t)= (M uQ,s)) cnegpolqulr'r o6pasou:

,  \  ( H ( t , t \ ,  - o o < s s / ( o o ,
M l t . s l = 1  ;  i" - Y ' - /  

[ / 1 ( s , r ) ,  
- o < t S s < o o ,

a(r,s) = 1tt uQ,s),H(s,t) 
= i'F/u(s'/))'

-f{cso. qro

MQ,t) - M(t,t) (r,s) e RxR r'r cnpaBeAnnBa

(s)

(6)

(7)

MQ,,) =i^,l"" l"l,al"' r'1..71, ' (s)), n < oo,
v=r 

[oi"'trl;

(8)

rge ),"- co6crgeHHbre 3HaqeHr,rf, Marpl{q'oro tApa MQrt) pacnoJloxegHble B noptAre y6rrranux ux

uogyneft, LI BeKroP - tPYurunn'

a@ Q) = Gp["' (t)...p? (r1)r - co6crBeHHble oproHopMI'IpoBaHHbIe BeKrop

co6crseuHuM suaueuuru rl'u .

B Aa.nrneftruev 6yaeru ctll4Tarb' tlro sce co6crseHHble sHaqeHl{fl

[oJIoxHTeJIbgr t 'BcHJryI IonHof iuenpepuBHocTl , I t , IcaMocoup'xeHHocTl , I

Marpr,rr{HbrM f,ApoM MQ,t), oprouopMl'IpoBaHH€rt nocJleAoBareJlbHocrb

{/( ')  (t)} rorlHa 
" 

Ir(R;R') '

A* 
"Q)= 

(uiQ) e Lr(R; R')) onpeAerILIM HopMv

-i[yuxqnu coorBercrByrcIque

Iu MarpllqHoro f,APa MQ,t)

oneparoPa M, noPox'qeHHofo

co6crseHHrx sertoPQYurqufi
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ll, (,)ll, = [ti',,,a>1' a,l : I i n"u, n' o,)t = [t',,",1' )',
,", = i(,, t),Qo) 1t7)at: i[;",e)Q!') r,>)a,,

S^l,hrl; M'oxecrB *ooo.*l"o."e[, sasncsuree or IIapaM erpa &. B'IA.JII,IM cneAyIoqI'IM o6pasou:
( , t @

Mo:]"|gle rr(n;n") ' i  t" lu<"t1'= " f ,L v = l )

f A e  c ) 0 ,  0 < a < o ,

,n,= i1r1, ),Qo 1t1)at, (v - r,2,..),

fiyctr u(t) = (u,(t)) . M o. TorAa

\"Q\l?, s"4. (,0)
Ey4errr rrpeArrorrararb, 

"ro /(r) e X(Ur). TorAa ypaBHeHLIe (l) r.rrr,reet peuleHl4e (",file Mo u

criry (6),(7) u (8) uueeu

a , -  l ( v l ' t l \  1 , ' , ( ' ) ' )  \  i f n  Itl ltn( | .,..-. ltrl"'t').,.pi"("))l'; . l',(') )asat={LEr,t)u,(t)f ,
<{ Y=' 

\[.ei"'alj (,,(t)J I 
*

s  z f  ' . ,  ,  l ,  €
Lrll I (rt"l,r,')(")F l(u1t1,eo1q)at = [ (f <D,urt)at .
* r  ; L ;  l '  €

OrctoAa

e  l : ,  I t  i .

Lt,ll Qo,o" 1t\atl = I (f tt),u(t))dt,
; i & '  l ;

r.e. t^,lur,l' =T(f ,,r,u1t1)at.
v=l -€

,{anee ucuonwys HepaBencrBa leul.4epa, I'IMeeM

2 al,"l' < ll/ (/)ll' ll, (')ll
v=l

C 4pyrofi cropoubl

ll, (,)ll' = *ry ̂ :." 1,,,1* = t* S) 
* (*^, 1,,,1')#

MnxnvrrApoArlrrft HA "..il(vit-HAr <cnMBoJIITAyKID) .llbl-2/2018 IssN24l0-700x

(1 1)

(e)

ll,Qll?"= i 1,,", 1' =f; t ^:1u<"t1' = u(ro"|,,"' | ) 
3 ct,
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wrE4Aln4pgAErym Hl{q$r$ xyprnrr *cmrpq{ He $gu lt r-z4olp Iq$,i ?lro,zoqx

3gecr uu npr{MeHnJrr.r EepaBeHcrBo f€arsepa npn p =l+ a,q =l'\:) vqnrurar uQ) a'Mo n
a

(l 1), us nocJreAnero HepaBeHcrBa nMeeM

ll"Q\l' =,o {lr(r)llllzpll)'." ,
orcroAa noJryrrr,rM cneAyroulyFo oqeHry ycrofiuuuocru:

I -

ll,(r)l =,*llf(r)ll'. 0<d <o (12)

Taruu o6pa:ou, AoKa3aHa

Teopeua 1. llycrr oneparop M nopoxgenubrM Marpr.rrrHbrM ffApoM MQr")nono*rrenrHrifi, r;ie

M(t,s) onp"o.ne' no gopuyne(7) r.r (8).Torsa Ha MHoxecrt" K(M") X(ttr)oap* M, npu

orodpaxeHnl{ oneparopo*, Ko6parHrfi K-t , o6paruufi K x parroMepgo HenpepbrBer{ c r€nrgepoanu
d.

noKa3areneM 
2 * 

", 

r.e. cnpaBeunBa oqesra (12).

Iloraxeu, qro perueHr,re cncreMbr yparnenr,rfi

euQ,e)+ [*Q,r)r(", "W 
= -f k), t e R,e > o

6yaer perynrpr.r3upyroqnM AJu cucrervu (1) Ha MHoxecrse M o .

Ha cauou AeJre, cAeJraeM cneAyroqyFo noAcraHoary r cucrerr,re (l)

uQ,") - uQ)+ €(t,"),
,n" uQ) e Mo- perueHr.re cr{creMbr (l), uo.rry.ruu:

(13)

orcro,qa' yMHoxtu Ha Ha €Q,4, ngrerpupyr or -@ Ao @ H rrr.rrbrB aa (2) ,(s),(7) r (s) HMeeM

'llt(t,")ll'* >al€,(")l' = "ilur,lle (")1,

s €Q,e)+ [ xQ, "E(", sp, = -s"Q).

v=l

rAe €,(t)- rossguqneHrsr oypre gnr Qynrquu €Q,4, no oproHopMr{posaHHofi

ao'Q) = {aif'(r)} ,..
. 6

€"(e) = I  (€Q,s),h@)dt,(v =1,2,. . . )  .

flprErueuar"lou".".t"ofenrgepa npn P=q =),"nt 
"naa(10), 

ns (14) nonrrr,rM

llf(r,")l = ll,(r)l ,

ZalE"(")l' < ellu(t)ll'z < sc.ff, 6 ) o,

v=l

( ls)

(16)
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;1,'"' lt* Gl = [irr, of ̂ ,)e[* #]* ilr('' ")l-" ll'(')F

i 1,"' lrE G) =(> ^"tr'tr)' l; f t #l' il6('' ")t; il'.'l\tx
v = 1 '  \ v = l  /  \ ' - '  )

Aanee B cl{Jry 
"Q) 

t M o, 1ts) ra (16) I'rs nocrleAuero HepaBencrBa I{MeeM:

1 l

i1,'"'1eG)< @ufr,;Gnft,
'1ft* 

o\
orcrcAq rroAcra'rf,,t o = "Y, q =2(* o) ' ronyql{M

1 l

ilr,",llg,(u) < rM ('ft)'(ecfi12(r*") ,
' v=l

T ' e ' l l a a a 2 . ,

ilr'"'lle (")l = "t@ 
rt,M t n,zo+a) "z(r+a) '

v=l

" 
a(zq+l) d

i lul)llt.(e)l < ,l^M "xt.") .
u=l

Vqrtrrsat (18), ng (14) utrleeu 
1 d(zd+r) d

l lu(t,e)-u(t)ll, = rz tu6 t+(t+a), 0 < a < o'

'.1,,,. Taxuuo6pasolrt, AoKa3aIIa. , .(. \
: , i .

:,i" Teopeua 2. flymr onepatop M nopoxAe'Hblfi uarpuvnuM tApoM MQ 's) nono*"renrr,"tft t't

.f0aK(M") TorAacrpaBeArrr.rBaorreHKa(19),rne u(t,e)-peuteune cucreMbl (13)' u(t)-peuenue

ii"rr."", (D, MQr")onpro.n.n no Sopruyne (8)'

' Cnucon [cnoJlbsosanuofi n[TepaTypbl:

,,r_n*pl"llililffi;ffi;;;;;;;;#;;r'x nepBo,o poAa. AAH cccp .lese. r27,Ne1.c31-33
.otro+rrupnrnii i

M.M; porrnauon B.f., lltuuaTcKnfi c.II. HeroppeKrHbre 3alaqu MareMarrqecrofl ifr'rsurn

MElr(.ItyIrAPOAnrm gAyt;Ixtbm)I(yPIIAJI

C apyrofi croPoubl

i1,,",llr"G) = try rYVt"r1*g"(r, s)l
v=l Y=r 

1l"Q+a)

1
l+q d

l,t"'l-.

oTCrOIa, nocJre upr{MeHeHl{rl r nparofi qagTI'I o6o6uessoro HepaBeHCrBa f€urlepa

z(\tA 2(+ a)

npu

(17)

(l 8)

(1e)

l 7
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