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tTtpegro"rrua

"Qp o su au o m o 6 a )K u n ap eyn ILI e p"u o't't o m o 6 H (t

Out c rc uil tn e x H o r o z u v e c rc u ri y / / Ll 6 e p c u tlx e fl'l

ArrHo.farlurr: R AanuOit crirfbo rroo-l 'poeFrLr pel 'yJlr lpl4314pyIoltI I ' Ie OIICpa-l 'opbI'

JIoKa3arrbr reopeMbl e/Ir4'crtseHriocrr4 14 froryqe'br oueHK14 yc'ol'iutnoc'I'I4 peuenntl

iiAnfl oAuoro Krracca lunefiur,tx ypaRHeHLIt''i rperlero poAa ope4ro;ttrMtl Hll' ocl4'

; It,rrc.resue cJIOBa: .nattefignte [IITgfpSJILHbIg ypatsHeHl{fl, ypaBI{eHI4tl

:,TporE,ofo poAa, eAI'IHcllBgI{HocTb peutenuft' peryntlpI43I4pyrc[Iue oIIgp&Topt,r'

: oueuxa yc.t'ofr'tunocrl{.

Aboutone class 0f  the l inear integral  equat ions of  I r redgolrn of  the th i rd

kind the axis

Asanov Avit

Kyr gyz-Tt rki s h Manas Llniv er s ity

Or ozmamatov a Jipar gul Slter nrqmq tovna

Osh Techno logi c'al Uni vers i tY

Abstract: In this papel, regularizing operatclrs al 'e constructed, uniqtiene'ss

theorems are proved, and'esiirnates_ of the ttlUiiity of solutions for one class of linear

equations 'f ihe third kind of l'redholm on the axis are obtained'

Key words anel phrases: linear integral equations, equations of the third kind' uniqueness

of solution-s, rcgularizing opeLators' stability estiirtation'

Pacct',torpnNI ypatsrleHI4 e III'Ira
q)

Ku=  a f t \ u ( t )+  [  K ( r , t ) ' z ( s )ds  =  l ' ( r ) ,  /  e ( - co 'm)
|  \  , /  \  t  J  \ ' / ' ,  \

o d) 

--@

.  a ,  , )

I I lr ft,s)l ' . dtds <u .
I  l l  

' r  "

-6 -@

( 1 )

- c o < s { l { c o ,

- c o < / 5 s < u : .

19

[o(:")'
[r(r, s ),

K(r ,  s )= (2)
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flpe4noraraercx, rrro,A(t,s), B (t,s), o(t) u f U) -.raHHbre Syuxqnu,

lraKoMaf, $yHxural.Buogy 6yaerra 1lpe.q[onorarb) uro Qynicuua a(r) -Hen

orpaHl4rreHnarl tpynxurax Ha (-"o,m) vt a(t)> 0 npu Baex I e (-*,oo)'

OruerUu, LITo I4HTerpaJIrHbIg ypaBl{eH}I-fl IIepBOro V TpeTerO pO

lII,ITetp aJIbHbIe ypaBHer{ue cB Q,qfl ulu ectl K HI4M paHee I43yr{aJlplcb

[1-8], rAe 6rrru [oJryqegr,r TeopeM;r 9AI4HCTB9HHgCTI,I yCrOftu

peryntpllsaquu. B AaHHoM CJIyrIag, I{CcJIeAoBaHF,I Bonpocbl ycrofi'

perynflpuga[tlH B npocrpaHc'rBe I, (-oo, oo) .

B crany (2) ypanHeFILIe (1) salraureM B BHAo
/ c o

a(t)u(t) n I  A(r, s)u(s)ds * JB (t, ' ) ,  ( t)  ds = f ( t) '
.4

VnrsoNas o6e qacru (3) ua

I

r4 l4nTerpupyt rto / uolY'l'rrut

, /  \  /  \  / . \
A(r , s )" lt )u lt ) d'sdt +

"Q)
( p t

ll
(x)

- . 4
|  /  \  |  .  -  t L

)  a l t  l l u ( t ) l  d t  +
|  \  / l  

t ' l

-r jT BQ,s)u(s)e,(r) dsdt *"i f (,)"(t)at.
-t)o I

Ilprawrerixx $oprvryly firapuxle, us (4) I4MecM
c n l

I  z  r r  , t 2  l .  f  f  , r  \  r ' l  . r l  /  \  / , \  t  t t

I  a ( t  ) l a t ( t ) l -  d t +  |  l l  A \ t , s ) + 6 ( s , / ) V t \ s ) u \ t ) d s d t  =
J  \  / r  \ - / l  J  J  L  \ '  /  \  '  / J  \

-* 

* 

-co -co

-  |  f  ( t )u ( t )d t

06o="u""t
/  \  l r . t  \  ^ /  . \ ' l  /  \  ( ,

Hlt,s)= ; lA\t,s)+ 
B(s,/Jl, (r,s) e G = \(t,s) : -oo < s < /

TorAa ug (5) lIMeeM

ja( t )1,141'atn j j  H(r ,s)u(s)a,(r)  dsct t= I f  Ou(t)at

#, ,rno*" x (2) vro'iJ"u"*urar (6), BL,IreKaer, ;', 
"

d ) t

l l u z f  \ '
I I "  , t ' s ) d s c l t ( * c o '

j*j*

BpeAel,r HoByro rlylrqraro M Q, t)cneAyrorquul o6pa:ovt
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.  - /  ,  [ H ( t , r )M \t, ') = 
lair,,),

* c o < 5 ' { l < o o ,

* o o < l ( S c o o .
(8)

f[$to, uto

MQ,t)--  u ( t , t ) ,  ( r , t )  *  R x R .

Hetpyano y6e4rarucfl B cnpaBeAnl4tsocrl4
@ 6

,  \ . ?

JJ lM( t , s ) ' dsd t<a .
-Gco

Tor4a, I43BecrHo, r{To

paBeHcrBa

(e)

(10)

rAe \,)",. .- xapaKrepr4crr4qecKple .n4cfla n;4Pa MQ,t), pacnoJloxeuHble B

noprAKe Bo3pacraulln r4x uosynefi, lal=lUl" ' n a,Q)' a'Q) "'

c o oTB eTcTByro tr1l4 e opTO H o pMI4p o B aHH bI e c o 6 cre eHHbI e {tynrUt'Ilt'

Teopenaa 1. llycm MQ,i - tlorlHoe qAPo ra 0 < )^ < f"

ypaBHeHI4n (1) n rpocrpan 
"rs"Lr(**, 

*) e.4I,tHcTBeHHo'

.[orca:areflbcrBo. Ilycrr, ypatsHeHl{e (1) npra f (t)=0uuee'r He}IyrIeBOe peuleHue

"Q).  
zr(-oo,co) t .e.

?  ,  \  /  \  ,  r / . \  ^ ,  |  -  - \
a( t )u ( t )+  |  K  ( r , t ) ,  ( t )ds  =  J  ( / )=  0 ' /  e  ( -oo 'oo , ; '

L
Orcrola

D € €

I  o( t \ lu : , l '  d t  +21 |  a  ( t ,s )u(s)z  ( r )  dsdt  =0 '
J  

* \ "  ) r " \ - / t  
* *  

\  '  ' /  \  /

Vqurbtsat (7), (B) n (9) ra: (10) nofiyt{I4M
, t

i "ot a)t' atnfiili- Q)u(t)',\ =o

TorAa
6- ;  

/  \  /  \  .  ^  l ,  I  A  \

| ,p,ltfult)dt - 0, \i -1,2...).
:*

Cne^osareJlb'o, u(t) - 0 npu Bcex t e (-oo,*). Teopeua 1 Aora:aua.

B Aaltseftuerra 6ylev cr{uTaTL} qTO BCe XapaI(TepI',ICTI4qeCKI',Ie
-  - /  \

MaTpl4t{Horo tApa M\t,s ) IIoJIo}KI4TerLHbI'

ceMeftcrBo MHOXecTB KopperrHocrefi, 3aBUCtUee oT flapaveTpa d'

cJleAylouuu o 6P asotut :
8 1

'"Tn"na 7,

) BbIAeJII4M
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[  , ' .  -  /  t  
I  t  ' t 2

M o :1r( t )  *  Lr?oo,  * )  t \q l ' " ' l
- t v = l

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

€

u("): J u(t)(P"V)dt,

g.t;, qro ecrll4 uQ) t M o,ro

ISSN 24t4-4487

= 
"],

( 1  1 )

Itr(t)l' 1 cQo , rxe

Fy^eu rpeArorafarr,, tto ,f (r) e rc(M *) . Totlu ypaBHeHI'Ie (1) IlMeer perle

"Q)* 
M o v cnpaBeAnl4Bo'

i "ot*rt\'at"l,i l i,, ', o:(t).\ i ' 't ' l u(t)dt

OrcroAa I4crI orlb3y{ H epaBencrn a f elrAeP e' I4M eeM

?  /  \ r  
_ g  ,  |  , . . r , 2  r r  z  r n  l  ,  r l l

I a (t)lu@l' at + ) z;' iz(")l < ll./ (t )li 'll ' (/ )ll '
;  

u= t ,

C Rpyroft croPoHE'I

(12)

,Q) * M o v (12), us nocJleAHero HepaBeHcrBa I4MeeM

r . *
. .  /  \ , , ?  : -  h  

r r \ " ' "

llr(/)l' 1 s'+a q171r)llllz tr)ll,)
O'rcrc.qa noIIyrII4M cneAylouylo oqel{Ky ycroff uunocrl4'

r  z  r t  J -  , ,  . ,  . ' u *
.  l lu (r ) l l  < , ' ."  \ l i  ( t) l l  ,  o1a <.,.
'  

l l  \  / l l  r r "  '  ' t t

Taxuu o6pasou, AoKa3aHa crleAylouag reopeMa' 
n,r k

Teopenna 2. flycrs olepaTop M nopOxtAeHHbIM MaTpI4qHbIM flApoM rv',t v
/ \

rorroxrrrenrHr,rfr, r^e t t(t,s) onprlrrrrer{ ro $oprrayne (9)'Toraa Ha MHox{

82
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K(M *)on.puro p K '1, o6parurrfr K , panHoMepHo HenpepblBeH c relr,AepoBEIM
. d

nora:ar'er"M 
h, 

r.e. crpaBeAnl4Ba ouesra (12).

f loxaxev, qro peil leHI4e ct4ct"eMr,I ypasHeHuii

/  \  ? . . r .  t  /  \  t  r / . \  /  \( e + a ( r ) ) u ( r , e ) *  J  K  l t , s ) u  ( t , " )  d s -  f  l t ) , / e  ( - c o , w ) , e  > 0  1 r 3 )

6y4er peryntpl43l4pylot{I4t-or" ypaBHeHI4x (1) na MHoxecrB e M o .

B cattoira AeJIe, cAeJIaB cneAyloqyro noAcTaI.IoBKy B ypaBHeHrae (13)
/  \  /  \  - /  \

u \ t , e ) - u \ t ) + 6 \ t , t ) ,

r1e u\t ) e M 
"- 

perlreHl4e ypalrHeHlit  (1), norry/quM

co

( e  + a ( t ) ) € ( t , e ) *  J  K ( t , ' ) d ( s , e )  d s  - - e  
" ( t ) .

Vuuoxzut no.n.Otio ypaBI{eHI4}o aa {Q,e) u l4Hrerpupyt, or -oo 4o *oo

YI{I4TI,IBA'I (2) U (9) I4MEEM

l l - r .  r l l 2  i  /  \ t , -  t  ' 1 2  1e116 ( r ,s ) l l  n  J  o  ( . r l16  (s ,  s ) l  ds  +
-6

- * r - t l , r ,  ' 1 2  -  S l  r v ' r r  ' 7  r r  )  ( 1 4 )

'  / - , 'u ,  r ' ; (e) l '  < e)"122'" ' l ld ,  (a) l '
. , * t

r4e €,(t)- roerfsrauueHrbl clrypre grir clrynr<qr.ru 4G,t), no oproHopMl4ponauHofi

(  / . \ )  E  / ^ \ - 7  " ,cr.rcreMe \e"\t)J. ,.". 1,(c) : J €Q,e)Q,(t)dt '

i
flpuirreHrx HepaBeHcreo fem'Aepa npv p = q = 

; , Lr3 (14) nonyqn M

lla(', ")l < ll,(')l ,

t ^;'l€,@)l' < sllzlrlll' { sc),", t } o,
u=1

c 4pyrofi cropoHbl

I | , . " , l l f " ( " ) - 'LTn, ' ,no, l , . " , l , *o |€" ( r 'a ) |
v = l  v = i  

" \ 1 * o )Lv

(1 s)

(1  6)

I

1+a

1,, (') | r**
r " l
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orcroAa, [ocJre npr4MerreHHs K npa'ori Lracrr4 o6oOrqeunoro HepaBeH

I - e r r 4 e p a n p u ,  -  z ( t ' t '  a ) ,  
Q  = 2

(T

/ ,  \  /  ,  2 ( l + q l
1t + a), nt = 2(l + a), n = 

Y 
r4MeeM

I l,'" llr" (') - [; v, (u)l' ^')^u[F rr lur",1')'*
I a

l l  - /  \ i l - r r  /  \ i l i _

l l t l t .  s l lr-a l l71l l  l l r+a
t l -  \ '  / i l  l l  \  / l l

* ,  ( - * . ,  .  \ * f  *  2 ) ;  2  z
f  l r ( ' ) l l r  ( " )  < l  y l [  ( r , t l ' ) - ' l ' ' l  y  2 , ,1 , , j ) l  l ' '  l l ; ' '  \ t t :  /  \ .a
Lr  i l :v \ ' ,  -  

[ * lE, \ t  
/  n ,  

)  l *ntY'  
|  
)  

l l6V,  s / l  o  l lu \ r  )p "

{aree B cr4Jry 
"Q) " 

M o, (15) ra (1 6) us noclreA}rero nepaBer{crBa r4MeeM
@ .  . l  ]  )  )

Y l r ,  (v ) l lV  r  x  /  ^ * . '  \ -  , ,  r r  /  \ r ' : "  :
.ur" 1r'" lt/ s \sc ̂i '^ ), c" l l"\t )1, , ,
v= l

- ! 1 , ,  . . r ,  ,  . l  - L  P * L

>V'"'116"(r) = ltt4"F t 'G2,' ') o" ,
y= l

o'rcio4a, noAc'raBrrr{ e =+'4, q =2(l+a), norrylruM
rv

$ l  r , r l i  " r  \ -  ;n l , ; ,  " - " , , \ ,  ^ - , , ,#^
L l " " ' l l € , ( t /  <  g ' \ ' l ru  '  (c4"  ) '  (cc4"  ) " " "  '  .
v=l

-i!- , . . ,, --L- ! -,g-, *(/ - r1 -
[l""'111,(o) = ,2(t+a) ri rzlr""t 41 4x"; t'zrva
d l

v=1

$1", roltr (^\) - ,-g:) ^#--
) -W" ' l l € , \ t  )<  t4  1+u  € t \ I+a  )

VqHrbrsat (  I  B), rar (  l4) rrrr ,reenr
t _y!4-:lL

l l " ( , , r ) * u ( t ) l l .  r z 4 + t t + a t , a Q + a ) ,  0  <  a  < $ .  {
"faxuu o6pasou, AOKa3arJil.

Teopenra 3. Ilycrr, oneparop M ropoxAenHrrir rr,rarpi4r{r-rbrM .rApoM M k,
rrorro)r(r4relrbr{r,rui 

" 
f(t)eX(ll.). to.aucilpatseAnr4tsaor{eHKa(19),r4e u(!::

perueHr4e ypatsHerrr4e (13) u(t) - peuerrr{e ypaBHeur4e (l) M(t,s)onpe4enenl
cpopuyire (9).

T.e.
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