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MA TE MA TN KA IIJI N MT E PI4

MAryMATI4L{ECKWE HAvKn
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Ka d e Ho e a 3,A,, 0 P os*ta,,amo Ba )It' m'

)KAPI'Ilvl O KTO FI{PI4H{II{ TI4IITE| I4

{r p Oz(f {}JIb Ml{yi{ Cl"tr3btrI(Tyv PI}{TE TPAJIAI'IK TEI{AEMEJIEPI4HI{I{
{ }. bt Ir.A I' Li.l t I>1 Il-! t o{t{t;IrI }KAJlf I}I3Abif bI }KOHYHAO

K n t) e t t o s a 3. A -, 0.p o t'+I tun {tt/'to B o }K' Iil'

(} iil{plFt c'{' Btr rIF[ 0 c't'i'{ FEru [, HI'IIa
Ji t-{H It i4 FIh I x 14 H:tr' o f p A Jr b r{ bIX vP A ts H Il}II4Ia o PEA| o JIbMA

fiNiPBOTO POAA HA IIOJIYOCI4
'f 
,/' K n d e it.ova' Z h,S lt. O rozmantatovn

O]\'I'i 'I ;i [,1 hI I Q LINN iiSS O F' SOT,UTIONS LINEAIT

Iildrllli{}l,h'[ i]{T'xi{;fi..,\L ITQUA't'loNS OF TFIE OF THE FIRST

X({I{]-} ON'TT{E SEMIAXIS

J'.:l 'ti. :: i 7 .966

' \ i i t x e ' l a d a i ) | ( ( 1 p l l L \ | o x t t t o r i t t 1 l u l t , t I | n 1 I ! | . l | | 1 e , ' u 4 l p e d z o L t t . v t d y t ! C t : l 3 l > l K f

. . t ,  e .1 . ' r  t  t ( : ! . t ,  t tL  \ lO i t ' . ; tCCl !  t i t t l " l . t0d .

! ' Iezu . l , ' ' l t casdop:5u1 l t t l l , t l t t . }1 | t1 ] |1 r?1 lCb|3b I | :n , | . y t tnn1etpr t l t t )a t t<

l ]c t l t r l i l t t ,e ! )oCc. \ Io | |1pe1t l , I6 ( ) | ] | ) ( ' ) c ! ) tc ( ) l t l t cn1Bet t l lo t ' l t l t t1 leu teuu i t l t t tue iuu t - tuHme?paJ, I I )Hbt . \ypanneuu i

I  t , ,  ) t t  t . ( t  t ) t , . 1 l n C u .
' 

l i .t,o,iLat,te (-r()Bo: .,tttt ieittture 1ynrcpp.trb4t)le ypa6]teHLtn nepeozo podct, eduucmeeuuocmb peuteHllu' noJtyocb'

itt iiti.:: arlicle u,ic1t.tt:nc,:;s of .sOlttliorts lo ,)stenls oJ linear l:iedholn integral eqlLatiot'ts of the first kind in the semi atis are

. 1 t t , t 1  l . . t  '  l

Ke} '  q,ar ,ds:  l i t tear integral  et : t t i t | io l t ,s  . i i rs t  k ind,  t tn iqt tenass oJ S0l l ' l l lO)15,  sen| l  d*X$,

l lur: .r .ai lonrua 3aid, lr t .  [ ]  r t i icTr-rqLucit cralbe tra ocHoBe MeroAa HeorpnqarenbHbtx KBaAparHLlHblx oopM

,,tor( i i3ir l t i i  reopeivta cJJt.nlc'rLrr: t i i ioc' f t . t  pel l leHvlf4 l \nf l  , ' lHt lef iHblx l lHTerparbHLIX ypaBHeHuft Ope4ro:rrua

i ro t )p 'o l 'o  po /1a  B I leorp i i l ] l tL lc t l l t l , t t  o6- rac t lx '

I)a i :cl tol 1)l . 'n{ yi i i iEI Icl  l I}c l l  tul .a

v " ,  -
^ /  \  r  \

=  l l l l .  1 € l ( 7 . c o l
J  \  / r  |  , '  '

< c-{).

( 1 )( - . t  \  /  \  r

lK (1, s I i  t , \ ' )d.t
J
o

I  I r  - _ .  , t /  ,

,  i{ \  1 { i l f  ( t .  s)l  dscl!
I  i l  '  ' i

{ t o

f . , I ( r , . ' ) ,  a(s<-

1g ( r . r ) ,  a< t<,rfu.,t) = t  1 6 ,

s < o o .
\ / )

I1pe,,1rrc;rzrr.aer.cr !r'r'o ;1 (r , s ) u B(r, t) tBrltto'rc' .u,Baxlbl HerrpepbrBHo-au$$epeHuupyeMble

r f r , ' u x r , 1 r . * r  c o o ' r B e r c r r l e H t o  - .  { 1 r , ' ; '  a < s < l < * } ,  '  { 1 r ' t ; '  a < t < s < t o } '  p e u l e H l 4 e

,,{i ) ,,1,,*,r"u u L.la,*) , .". l:, iu, co) .- npoc'paHcrBa KBaAparnqHo-cyMMr4pyeuux $yHru,ufi u [a, to) .

Ycenrli cerPera?b '

^ ^' tl/lz tJt YcaPoBa c'o
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Orueruu, qTo uHTerpa.rrbHbre ypaBHeHHJI Bo:r_rry ry"_gry_ry Y*Ta.bl{bre 
ypaBHel'infl,

cBoAru{Hec;r K HHM, paHee wyqaJracb qacrHocl-ti e II}'f{L,fA ffi,Fg rs.**ffi i}or-i}a{eubt reopeMbl

eAHHcrBeHHocrL1 orIeHKu ycrofivr.loocra H nocrpoer{Fl per}W swpEspbt. Ho ocHosonoira-

raroulne pe3ynbrarbr Anfl HHrerpa.rrbHbtx ypaeneHufi @pemu.raxa EryEo.o F;-B ri&rlr+;r;ri r [2.3]. ule ,lrlt
perIieHu;r nuHefiHslx I{HTerpaJrbHbIx ypaBneHu[ @pelronb]#! rryBc{D Fro.e. ri€iFa-€iioJ jler}'nsp}i3Hp}'l{)llll{e
oneparopbr no M.M. JlaepeHrueny. B pa6ore [8]. Il:frenbl sryoc=r ptr]:rfrF{$-,{aqxtu 1l errrnsrBell}locr}l
peruennft luuefurx HHTerpaJrbHbrx ypaB]{eHrfi @perrro-'rbua nepso,ro po* lia .xrx;€{rlo\i srpe3Ke. B aan-

Hofi pa6ore, AoKa3brBaercs e.{HHerBeHHocrb peruen}l;I )'paBHeHI{Ji ( 11, e rpcrp*-wiw I- ln, oj .

Eyaeu npeAn onararb BbInoJIHeHHbtMH cn eAylolJlue ycJIoBHJ. :

a) HQ,u)= AQ,s)+ B(s,r)  uHrerot npoH3BolHbre

ni( t ,o) ,  jg H' , (b,s) ,  Hi , ( l , r )np,  ur .*  ( / ,s)  e G =

H;Q,r) ,  H;(r ,  r ) ,  H| ,Q,s)  e L.r (G) ;

6) I imHQ,a)20, HlA,a)< 0, l i rHj(r,s)r 0, Hi,Q,s)s 0;- t  
1 - i @  

,  \  ,  ,  .  
l _ + *

o) ernoanrercs xors 6u oAuo 143 one.qytoull,tx ycnooufr:

l )  HiQ,o).0 npu nor{r ,  Bcex t  e la,a),

Z)!*H' , ( t , r ) t  0 npu noqru Bcex t . f t ,*) ,

3) H':,(t, r). 0 npra noqru Bcex (r, t) e G

B crany (2), j,pauueHue (1) 3anurJeM B BHAe

!eQ,')"(')a'+ [aQ.$r(')a' = 7Q) ( j )

a l

O6e qacrl.r ypaBHeHr.{q (3) ylrHoxlln ua $ynxiiulo tt lt) u not}'qeluroe npo}t3BejleHrle rlHrerpupye'M

no o6nacrn a 3t  <q .
TorAa rroJr] lHM
6 t  @ c o  m

IIo(,,'), (') u Q)a'at + IIn(t,')u(')r(t)asat = If irQ)at
{r{^*"n r rgopr,,ryny,{up,xr e,

c o /

I  f  . r  \  /  \  /  \  -
|  |  Alr,s )a (s ) u \r )dsdt +I l / \ '

( t , t lo  < s 5 r  <,r l :

(4)

a a

@ l

f fr / \
l l l . 4 { r . s } +
I  l L  /

a q

a(s,r)lu(s)u Q)dsdt

a t  a

ul (4) uveent
c o . t  c

f  |  /  \  /  \  /  \  .  i  - z  I  /  \
I lB(t,s )a (s )u\t)dtds = Nf \r)ult)clr , ,,I  |  \ /  /  \  /  \ ,  I

J J

a a  a

@
F  , '

=  |  f  k l u l t \ d t
l r '  \  /  \  /

a

I rh')r,ft\ar
l J  \  /  \  /

06ogsaquv

a( t ,s )= A( t ,s )+ r (s , r )
Torta

c c I
l f - - /  \  / \ ,  / \ ,

J lu\r,s )u\s )d.s u \t pt *
Q A

B eeAer\.{ o6os}taqeru{t

(5)



(6)

(7)

/ \ f | \
z l t , s )=  l t \ v )dv  .

orcrcAa 
s

d,rQ,r )= * t ' ( t )d t ,

,( t)at = -d,z(t , t)

1  |  . \

'Q, 'h(t)at = *a,V' ( , , ' ) )
2  ' | \

C nououllto Qoplryrr (6), (7) H HHrerpupoBaHilf l no qacrflNl' , ' tcl lo'rlb3ylo tfopvy't ly

qacrl4 coorHolseHut (5) npeo6pa:yeM efo K Bl4Ay:

- l - r  
- l  

{  l r  t  l  .
-l I"(t,'p,r(t,r)lrq,1a,=-l a(''')'(r''1,-jrui(r t):(r''')'r'.lr'(r)'ir =

;L ;  J  ,L
- l  

- ,  ( t

=*!u 1,. o1,p . r)l"QV,. 
I iA t, s ),(r -' )" (r ) c s ct r = p fu ' c t):(r' ")" (t\ct t *

u  )  a 0

HAyKA, HoBb|E TEX|.IoJ|ofl{|{ l, l  I,IIJI-IOBAU|ti.,t I(I l | l ,f. l ,I]C1'^tI^ J{9 201 5

dsdt,

u: (4) nueeu

/{ i lprrx,re B l t tB()t i

co l  lo .  ,  \  \ /  ,  
* f ,  

. /  \  /  \  /  |  ,  \  ) ,  ' , ] "

- iiq(r,r)rt r,r)dr,(tpt=i I,o(,,o)o,r'(r,o)+l[rt,(r,'){r,')',(r)dtd'=- 
t t\r,rtz-\r,al,-

' o  t ] s

-!*l H,A, o\,' (t. o)a t * ll i Ji4 ( - s)z' (, rh - I jj nl, (t,')" Q's)t t r't t'=
2 J " t r , - t  

\ '  /  
2 ' n l ,  / : ;

=\l,N,,r)r'Q,d-)i,{,Q.a)z'Q,a)0, ')'g1a,(r,')"(r's)'/"r-il f*,i''')"fu'.')a'ae
2t-*

= i,, u,, { t*ir{ 
-i- y,r, 4, y, 4 o,. )ty1,,*,,[, n;, *]',', -

t- t

IIrQ,')u(')a'"Q)ar =

-l !r,v, a t Q, o)a *!1 jo t,,,tn,' ft ,,)V' 4lt *ol n),' (t ' ) *
L ;  ' n l t  I  

-

l * "  t i  . t  t  ) /  J '  
'  I  \  )

)-y,A, dr, Q, o),t t + ! [a,Q, l] (r,'l l fi 1, ( r, s) z' (t . s) d t a,r- 
1ti 

r,rt t{ t, c l :' \ r . u} -

o

,GVt)
b " , .  . [ ' .

l )n':,(t ' ' l  . |
0  a  l s

z Q , r ) =  g  .

Tatcn*t o6pa:otvt,

@ I

a a



=)wl,4l^'t{'}-yu;,,[,!rrl'r,.i:*y',tr,,,[Taol'0,-
1 b"," .f t. l t -,

-* tfui,Q,'\ l"G)aE I d',tt = lfQ)"Q)at
/  a r  I  r  I  ru o o  

L s  )  a

B cuny ycnoBHq a) a,rn l rc6oro peurenHfl  l , ( r)  ypuun.urrr  (  l )  no.ny.ru,ru (8)

flycru "f (t)= 0. Toraa B cHJ'ry ycroanii 6). e) ra: (8) nsrlexaer, Lrro

I r m
I  r  r ,  ^  |  l , \ , n  ^  f  / . \  ' .  ^  | -  \

lu\sps =0,unu l"V)aE = 0.116o lultpl 
= U, t e la,w),

!a-nee, B cnnyycnoBufl g uQ)= 0.

VI ta:r', AoKa3aHa cneAyiou{afl Teope M a

Teopeua l .  f iycrs BbrnolHrrorcr{  yc; roBHs a) ,6)  w a) .  Torea peLUeHHe ypaBueHHr ( l )  earHcre
. t  \

uac ie  LyLA ,@) .

l lpurrrep, Paccrrrorpau ypaBHeHl.ie (1) npa u=g, A(t,s) -

f l p H  ( r , r )  e G  = { ( t , r ) :  o  <  s  s  r .  * } ;

( l  + r)3

B ( r , s )  = : =  n p H  ( r , s ) e  G , = { ( t , s ) : 0 < s s r c c o } ;
(s  + l ) -

(r, s) e Lr(O,m). g iroM cJ,ryqae

H(t,s)= A(r,s)+ B(s,r)= 
d,t '  

.#.(/ ,s) € G
l,I: (9) HMeeM
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