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YOK 517.927

Y3UIULLTA 3TA BYNITAH KO3®OULMEHTIIN WHTErPO-OU®PEPEHLINAN
TEHI'TIAMA YYYH BUP YHETAPABUU MACAIJA

KPAEBAA 3AOAYA ANA UHTEMPO-AN®PEPEHUMAIIBHOIO YPABHEHUSA C
PA3PbIBHbIMA KOQ®DPULIMEHTAMU

A BOUNDARY-VALUE PROBLEM FOR A INTEGRO-DIFFERENTIAL EQUATION WITH
DISCONTINUOUS COEFFICIENTS

AxmagxoH Kywakosuu Ypuros', MamaHaszaposa ®epysa ®apxoaxoH Ku3n?

TAxmagxoH Kywakosuy YpVIHOB —QaproHa Oasnam yHUsepcumemu ¢husuka-
Mamemamuka haHnapu 0okmopu, npogheccop.

zMaMaHasapOBa ®depy3a — @aproHa Oasnam yHugepcumemu mMa2ucmpaHmu.
PapxoaKOH KN3U

AHHOMauyus
Makonada koaghpuyueHnapu ysunuwea s2a byneaH uHmeepo-oughghepeHyuan meHanama y4yH bup yeaapasuli
macarna ypaaHuraaH.
AHHOMauus
B cmambe uccriedosaHa o0Ha Kpaesas 3a0aya 0risi UHmMezpo-0ughepeHyuanbHO20 ypasHeHUs: C pPaspbi8HbIMU
KoaghhuyueHmamu.
Annotation
In the article a boundary value-problem has been investigated for an integro- differential equation with
discontinuous coefficients.

TasiHy cy3 ea ubopanap: Yezapasuli Macana, uHmeepo-oughghepeHyuan meHeanama.
Knroqeenle croea u ebipaxeHusi: Kpaesasi 3adaya, UHmeepo-0ughghepeHyuansbHoe ypasHeHuUe.
Key words and expressions: boundary-value problem, integro-differential equation.

(—1,0) ) (0,1) coxaja Kynugarn KypuHiwaarm
, sign(l—x)—sign(x v sign(1—x)—sign(x
() - SISy () VX)) )
B sign(x) + sign(l —x) B Sign(x) + sign(l —x)
2 2
AuddepeHuman TeHrnamanu kaparnvk, 6y eppa D" o, [, k,m— Gepunran xakukuii coHnap

m-Dy(x) -k-Dhy(x)=0 (1)

6ymm6, >0, 0< <1, m>0, k>0; D", D" - kacp Taptnbnu unterpan oneparopnap
[1.2]:
Do y(x)=—— [ (x=)" y(1)dt, D7 y(x) :Lj(t_x)“ y(t)dr,
" F(a)—l i F(a) X

Dﬁ nap aca kacp Taptubnu guddepeHuyman onepartopnap [1,2]:

D’ y(x) :ﬁ%i(x—t)_ﬁ (1),

1 d | B
Diy(x)=————|(t-x)" y(t)dt,
)= 0
6y epaa I'(z) — QitnepHuHr ramma-gyHkumscu [1].

Kapanaétran coxaga (1) TeHrnama Kynvaarv KypuHiwaa ésnnagu:
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y"(x)-mDy(x)— kD%, y(x)=0, xe(-1,0),
" —a (1
y (x)—me1 y( ) kaly( ) 0, xe(O,l),
(1) TeHrnama yuyyH Kyiuaarm MacanaHm ypraHamus:

Macana. (1) menenamanuqe C*((~1,0) U (0,1)) N C'[~1,1] curgpza meeuwnu ea

y(=)=y(-1)=q,  y(1)-r(1)=4, (2)
wapmimapHU KaHoamiaHmMupyeyu e4uMu monusicuH, 6y epda q,,q, 6epunaaH Xakukuli COHnap.

MacanaHn Tagkuk kunuwra ytamu3. (1) HUHT OGUpUHYM TeHrmamacuga X HM [ ra

anmawTnpmb, xocun 6ynraH TeHrnamanm [ 6ynnda [—l,x] opanukaa UHTerpansianmMms:

y'(x)-

X

F(lnj_a) jf(x_t)ay(t)dt_r(lk_ﬂ):‘.l(x_t)ﬁy(t)dt:y'(—l), xXe (—1,0)

-1

By TeHrnamanu xam siHa [—1, x| opanuk 6yinua uHTerpannab sa xocun GynraH Takpopum
WHTerpanga nHterpannati TapTI/I6VIHI/I anvawTnpuo,
X
1-
J(x=0)" y(r)de =

I+ k
y(x) ( )I( ) y(t)dt— (2—,6’)71

='(-1)(x+1)+y(-1), xe[-10].

WHTerpan TeHrnamara ara 6ynamms. Arap 6y epaa
m ( l+a '
y=2-p, fi(x)= F(2+a);[(x_t) y(t)dt+y' (-1)(x+1)+ y(-1)

Genrvnawnap KMpuTcak, OXMpru TeHrnama Kynimaarm KYpuHULLHM onaau:

X

y(x)—ﬁj(x—t)ﬂy(t)dt=f1(x), xe[-1,0]

e
By TeHrnamaga f, (x) HU Mabnym aeb xucobnab, =z —1Ba x=s5—1 anmawTtnpuw
Baxapcak, Kyiimaarm uHTerpan TeHrnamara ara 6ynamma:

y(x)zﬁ(x)+(1—+JR xt fz( )dt xe[—l;O]. (3)

y > (0 6ynraHnuru yuyH (3) TeHrnama siroHa eunmra ara [1,2] sa 'y

wa[ }fl(z 1)dz, s €[0,1] )

KypuvHuwaa aHuknaHagu, 6y epaa EM (2) = MurTar-Neddnep dyHkumsicu [1,2]:

E ;(z)= Zz" /T(yn+56).
n=0
Ocku y3rapyBumnapra Kamtuo, (4) TEHrMNKHK Kyhngarnda €3Mb onuwl MyMKUH:

J’(x) - F(lnj- a)jiy(z)dz]iE%l[k(x—t)y}(t —Z)a dt =
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:y(—l)E [k(x+l ] J.Eyl[ } , xe[—l,O]. (5)

(5) TeHrnamaga kynmgarm 6enrunawnapHu Kmpmm6

xz I [ }t— )adt,
fz(x):y(_l)Ey,l[k(Hl } IEN[ }d

YHU Kynungarmya é3mnt onamms:

y(x)—r(1+ JK xz (z)dz:fz(x), xe[—l,O]. (6)

(6) — BonbTeppaHuHr UKKUHYK Typ MHTerpan TeHrnamacu 6ynub, yHVWHr SApocu Ba YHr TOMOHM

y3nykens dyHkumanapanp. LYHWHE y4yH YHUHT eduMin MaBxyp, Ba siroHa [3]. By e4nmHn Kl (x,t)

AOPOHUHT R1 (X,t) pe3osibBEHTACK OpKasiun Kyﬁwnarmqa é3nw MYMKNH:

y(x)zfz(x)+ (1+ JR (x.1) f>(2)dt, xe[-1,0]. (7)

(1) Aarn MKKMHYKM TEeHrnamaHu xam [x,l] opanuk byrnmya MKKkM mapTa UHTerpannanmmua Ba XOCun

6ynraH Takpopuit UHTerpanaa uHTerpannaw TapTMémHu anmawTmpuo,
1

(- i(r—xW’y(r)dr:
= y(x)-»'(1)(1- v a) [(t=x)"y(e)dt,  xe[01] (@)

k
F(2 - ﬁ) g
WHTerpan TeHrnamara ara 6ynamms. Arap 6y epna

y=2-5, g(x)=y(1)-y(1)(1-x)+ F(znia)j(t_x)aﬂy(t)dt

Oenrnnawnap Knputcak, (8) TeHrnama Kynmgarm KYpuHULLIHK onagu:
1

y(x)—ﬁj‘(t—x)ﬂy(t)dt:gol(x), xef01].

X

By TteHrnamapa ¢, (x) HU Mabnym dyHkums peb xucobnab, ¢=1-z Ba x=1-s
anMawTnpuw 6axapcak, Kymmgarn MHTerpan TeHrnamara ara 6ynamma:

y(l—s)_LJ‘(s—z)yly(l—z)dz:(ol(l—s), se[O,l]. (9)
L(r)3
y >0 6ynranHnurn ydyH (9) TeHrnama AroHa edmmra ara [1,2] Ba 'y
d S
y(l_s):ngﬂ[k(s_zyj¢1(1_z)dz, sefo.1]
0

KYPUHULLAA aHMKNaHaau.
Ocku y3rapyBumnapra kamtuo, Kynmgarura ara 6ynamma:
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y(x)+r(1+ )Jy(z)dz.[Eyl[k(t—x) J(z—t) dt =

(E, [ k(1-x) |+ y’(l)jEm k(=) fa, xel01]. (10

(10) TeHrnamaga Kynvaarv 6enrunawinapHi KMpuTamms:

K, (xt) = [ B, [k(e=x) |z =) ar
0,(x)=y()E, | k(1-x)" |+ y’(l)jEN k(e —x) Jar

Y xonga (10) TeHrnama Kymw:l,armqa KYPUHULLHW onagw:
Y\ X )=/

l+a .[K (x.2)y(2)dt =@, (x), xe[0,1].

By — BonbTeppaHWHUI UKKUHYK Typ VIHTeraJ'I TeHrnamacu 6ynunb, yHUHr ednMn mMaBXxypn Ba
aroHa [2]. By eynmHm K2 (x,t) AOPOHUHT Rz(x,t) pe3onbBEHTAcK opkanu Kynvgarmda ésuiu
MYMKMH:

y(x)=0,(x)+ (1’2 a)ij(x,t)wz(t)dt, xe[o1]. (1

(1) TeHrnamanuHr (7) Ba (11) eunmnapuvHn KynunraH macanaHuHr (2) yerapasuin wapTtnapu Ba
y(0-0)=p(0+0), »'(0-0)='(0+0) “ynaw waptnapn” ra 6yicyHampcak, y'(—1)sa

V(1) ra HucbaTtaH Kyimaarn TeHrnamanap cucteMacu kennb Ymnkaau:

a' (1) -y (1)= (4, - ), JR 0.0)4,E,, k(11 i -
— j.Rl(O,t)qlEﬂ[k(1+t)7}dt,

0 B[k -0

Ey,l[k(my}mEyﬁ(k)},

x:O

x=0

)

Il
=
—

=
N

+
ﬁhj
—

bl
N—"

+

3

[ SN

_lRl(o,t){EN[k(my]+(¢ F)E,[k(14e) [},
1Rz(o,t){Eﬂ[k(l_ty}(l ~1)E,, [k(l_zyj}dt,

0

| 2021/Ne 2 9 |




AHux Ba Tabymii panaap

MATEMATHIKA

a,=FE

7,0

(k)+E, (k)+

+L) I %Rl(x,t)

T(i+a E |k 1+t)7:|+(t+l)Ey,2[k(l+t)y:|}dt,

(
b= B (0B ()
+1_(1L+05);§R2(x,1)xO{E%l[k(l—1)7J+(1—t)E7,2 k(-1 ]}

By CUCTEMaHMHI acoCcui AeTepMnHaHTUn

1
A=ab —ab, =2E, (k){EN (K)+E,, (k) +F(1L+a) j R (0,~1)x

{E, [k(l—t)y}+(1—t)Ey’2[k(1—t)7ﬂdt}

Oynub, y HongaH dapknuanp. WyHWMHr y4yyH tokopuaarn cuctemagaH y’(—l) Ba y'(l) napHu

Oup kumaTnn Tonunagu. y'(—l) Ba y'(l) NapHWHr TonmumnraH kuimatnapuum (7) Ba (11)

ndoganapra kynmb, macanaHMHUr edmmura ara 6ynamms.
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