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YOK: 517.927

WKKUHYU TAPTUBITU UHTETMPO-ANPDEPEHLINAI TEHITIAMA YUYH APANALL
YEFAPABUU MACAIA

A.YpuHoB, M.PaxumoBa

AHHOMauyus
Ywby makonada ukkuH4u mapmubnu 6up uHmezpo-oughghepeHyuan meHanama y4yH UKKU HyKmanu apanaw
yeezapasuli Macana ypeaHuneaH. by macana e4yumuHuHz Maexyodnuau ea si2o0Hanuau ucbominaHaaH.
AHHOMauus
B OdaHHOlU cmambe rnocmasneHa Osyxmoye4yHasi CMeuwaHHasl Kpaeeass 3adaya Onsi 00HO20 UHMeepo-
JugpghepeHyuanbHoO20 ypasHeHUs1 emopoe2o fopsioka. [Jokas3aHo cyujecmeosaHue U eOUHCMEEeHHOCMb peleHUs
rnocmaseneHHol 3adayu.
Annotation
In the article a two-points mixed boundary-value problem for the second order integral-differential equation is set.
The uniqueness and existence of solution of the considered problem is proved.

TasiHy cy3 ea ubopanap: uHmezpo-OuchchepeHyuan meHznama, apanaw 4deezapaesulli mMacana, uHmezpan
meHanama, eyum.

Knroyeenie cnoea u ebipaxeHusi: uHmezpo-oughghepeHyuansHoe ypasHeHuUe, Kpaegasi 3adayva, UHmezpasnbHoe
ypasHeHue, pelweHue.

Key words and expressions: integral-differential equation, mixed boundary-value problem, integral equation,
solution.

Kynngarn nHterpo-gndpdepeHuman TeHrnamaHm Kypannuk:

V'(x)+a(x)y'(x)+ B(x)y(x)+ y(x);i(x —1) “ch(x+t)y(r)dr +

+5(x)j(t—x)_bch(x+t)y(t)dt:f(x), 0<x<l, (1)

6yHna a, b= const (O,l); a(x),ﬂ(x),y(x)ﬁ(x),f(x) - BepunraH QyHKUmMsNap.
Macana: (1) TenrnamanmHr C'[0,1]NC?(0,1) cuHdbra Ternwnv sa
2(0)=¥'(0)=k, y(1)+y'(1)=k, (2)
LIapTNapHX KAHOATNAHTUPYBYN eunumu TonurcuH, 6y epaa k,, k,- Gepunrad coHnap.

Hactnab kynunraH macanaHuHr 6Mp KWAMaTAN e4YUNULLMHN TEKLINPAMUS.
1-Teopema. Azap c(x), y(x), 5(x)eC'[0,1], «(0)=0, «(1)<0, y(1)<0,

7'(x)=0, §(0)<0, §'(x)<0, o'(x)-28(x)=0, x<[0,1] wapmnap 6axapunca, {(1).(2)}

macarna bummadaH opmuK equmea s2a bynmadtou.
Ucbot. by Teopemanu ncbotnail y4yH Kynmaarm TeHrnaMmaHuHr

V'(x)+a(x)y'(x)+ B(x)y(x)+ }/(x)I(x—t)_” ch(x+1t)y(t)dt+

1

+5(x)J.(t—x)_bch(x+t)y(t)dt:0, 0<x<l (3)
ywdy 6mp XKNHCNK WapTnapHu
g'.."A.YPUHOB -  Qapfy, cusuka-mamemamuka ¢paHnapu OOKMopU,
i npogheccop.

i M.Paxumoea — ®apy mamemamuka ykumuw memodukacu UyHanuwu 3-
i Kypc manabacu.
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¥(0)=y'(0), »(1)=-»'(1) )

KaHOATNaHTUPYBYM evynMn hakaT y(x) = (0 6ynuwmnHM ncbotnawl etapnu. BYHUHr yuyH 3Heprus

WHTerpannapu ycynugaH cdonganaHamms. Assan (3) TEHrMUKHW y(x) ra Kynantupamms Ba x

oynnya [0,1] cermMeHTga uHTerpannammmns. CyHrpa xocun 6ynraH TeHrnukgarm y"(x) Ba y'(x)
xocunanap UWTUPOK 3TraH uHTerpannapHu 6ynaknab sa (4) wapTtnapHu xucobra onunb,

LT aes [0+ [ + J[02)e (- A1 (e

=(Y2)er (1) (1) +(1/2)(0)y* (0) = [ (x) () v

0

(x—1)"ch(x+1)y(t)dt -

O© ey

1

—jé(x)y(x)dxj(t—x)_bch(x+t)y(t)dt=O (5)

TEHINIMKKa ara 6ynamus. (5) TEHrMKLar yYnH4M nHTerpanyy s, unad 6enrmnannuk. ch(x+l‘)

Ba (Xx—1) " dyHkumanapHnHr  ch(x+1)= (ex” +e ! )/2
(x—t)* =[ 1 (a)cos(az/2)]" [ 7" cos[(x—)n]dn sGpmmunapnaa
choiinanaHmB, s, Hu Kyiuparia e MyMKEHZ
s =[2r (a)eos(an/2)]" [ n*dn () () [ (e +e eos[ (x ~ ) (¢) e}
By TEHITMKHWHT YHT TOMC())HI/IJJ,a TyporaH ncopara Zos(x —1)=cosxcos? +sinxsint,

2
X+t __ X . t [ _ li [ -
el =e"-¢, f(x)lf(t)dt Ky (if(t)dt) cdopmynanapHn kynnab, 6absu

anMawtTumpuwinapnaH CyHF KyVIM,D,aFI/I TEHIMNKHN XOCUJT KNNaMmna:

2
1 T d|(t,
s, = J'n ldnj‘y(x)a{[. e cos(nt)y(t)dt) +
0 0

4T (a)cos(ar/2) .

X X

{ja sin(m)y(t)dt)z+[ e cos(m)y(t)dt} e sm(m)y(f)dfﬂdx.

0 0 0

by eppa x Oyinya wmHTerpanHu 6Gynaknab, ywby TeHrnukka ara  Bynamums:

Sl:4F(a)ccl)s(aﬂ/2)Tna—ldn{y(l){@e’cos(nt)y(t)dt} +(Jl‘e’sin(77t)y(t)dt) +

0
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1

+ @e’ COS(Uf)y(t)dtT + _:e‘t Sin(nt)y(t)dtT] - _!y'(x)[@e’ Cos(nt)y(t)dtT +

X

+Ue’sin(77t)y(t)dt]2+ .x.e’cos(nt)y(t)dt]2+uetSiIl(Ul‘)J/(t)dfTildx} ®

0 0

TEHMTNIMKHWUHT  TYPTUHYM WHTerpanuHu §, Gunad Genrnnacak Ba tokopuaars xucobnalunapHu

Daxapcak, kynungarn ucoga xocun éynagu:

1 Tn”‘ldﬂ{5 (O)Kjef cos(nt) y(t)a’t)2 +Uef sin(1¢) y(t)dt)z +

nT 4I (b)cos(br/2) 5 d d

+@efcos(m)y(z)dtjz+ue sin(7¢) y ” jé’ [(je cos(1t)y (t)dt]2+

0
1 2 2 1 2
+(je’ sin(nt)y(t)dt] +(je’ cos(nt)y(t)dtj + (Ie’ sin(nt)y(t)dt} ]dx} .
Macanaga Ba 1-teopemaga KynunraH LwapTrapra acocaH
5(0)<o0,

I'(a)>0,cos(ar/2)>0,y(1)<0, '(x)=0 , I'(b)>0,cos(br/2)>0,
5'()6)30, pemak, s, <0, s, <0 . ByHn Ba a'(x)—Z,B(x)ZO, a(O)ZO, a(l)SO,

Vxe[O 1] TEHrCM3nuKnapHu abTubopra oncak, (5) TeHrnukaaH Ba (4) wapTnapaaH y(x) 0

X€e [0,1] aKkaHnurn kenub umkagm. 1-reopema ncboTnaHam.
2-teopema. Aezap 71-meopema wapmnapu baxapusca, KyluneaH MmacasaHuHz eqyumu

Maexy0 ea si2coHa 6ynaou.
UcborT. (1) TeHrnamaHun Kynmagarm KypuHiwaa ésnb onannuk:
Y'(x)=g(x), (6)
Oy epaa
g(x)=7(x)-a(x)y(x)-

X

—5(x)j(t — x)_b ch(x+1)y(t)dt —7(x)£(x —t) “ch(x+1)y(t)dt =B(x)y(x).

2-Teopemann ncbotnawpga (6) TeHrnmamaHuHr xycycum xonu ynraH y (x)—O TeHrnama
yuYyH (4) waptnap 6unaH kynunradH macanaHuHr pyH dyHKumAacugan donganaHnw MymMmkuH [1].

by dyHKUMA Kyhngarn KypuHuLIra sra:

G(x,t)=(1/3)(r=2)(x+1), x<t; G(x,1)=(1/3)(t+1)(x-2), x>1.
{(6),(2)} macanamm z(x)=y(x)+(1/3)k (x—2)—(1/3)k,(x+1) anmawmmpnw

épaammaa 6mp XKUHCAK YerapaBuin LLIAPTNN Kynnparu
Z(l) = —Z'(l) (7)

Z'(x)=g(x).  2(0)=2(0),
7
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mMacanara kentupmb onamma. Arap BakTMH4Ya g(x) HU Mabnym dyHKUMA gecak, (7) MacanaHuHr

euummn MnbbepT Teopemacura acocaH z(x) =IG(x,t)g(t)dt copmyna 6unaH aHuKnaHaaw.
0

By TeHrnukka g(x) Ba Z(x) GYHKUMANAPHUHT udogacmHm kyamma. CyHrpa y'(t) ULITUPOK

3TraH WHTerpanHu GynaknanMums xama TakKpopuil WMHTerpannapha WHTerpannawl TapTUOUHM
anvawTMpamMmms:

y(x)=(1/3)[ K (2=x)+ Ky (x+ 1)+ (x+ (1) y (1) +(x=2)(0) »(0) |+
+£G(x,t dt+I{[G (x,t)e ] ~G(x,t)p(t)-

1

_JG(x,z)y(Z)(z — t)_a ch(z + t)dz — IG(X,Z)5(Z)(I — Z)_b ch(z + t)dz}y(t)dt . (8)
t 0

(8) Tenrnukaa aactnab x =1, cyHrpa x =0 gecak, y(l) Ba y(O) napra HucbaTaH

[1-(23)a ]y +(1/3)ex(0)y (o>=hl(r>,
~(1/3)a(1)y [1+ 2/3)e(0) (0

cuctemara ara 6ynamus. by epaa h1( ) Ba hz( ) - (8) udpopara moc pasmwaa x=18a x=0

KMAMaTnapHW KynraHummsga xocun 6ynraH o3oa dyHkumsnapgup. By cmuctemaHuHr acocuii

AETEPMUHAHTM 1+(2/3)[&'(0)—0{(1)]—(1/3)0{(0)0((1);ﬁ0 6ynraHn yuyH y(l) Ba y(O)
HoMabnymnap 6up kunmatnn Tonunagu. Tonunrad y(l) Ba y(O) napHu (8) TeHrnukka Kymmo,
YHU

+jK(x,t)y(t)dt=q(x), xe[0,1] ©)

KypuHAWLAE é3uw MyMKuH. By eppa K(x,t)—{(x,t):OSxSl, OStSI} TypTOypUaKaa
yerapanaHraH Ba Oynaknu yanykcus Mabiym yHKLMS, q(x) aca [0,1] opanukaa YanyKkcus

6ynraH mabnym yHKUMA. (9) uHTerpan TeHrnama - y(x) HOMabnym dyHKumMsara HucbataH

WKKMHYKM Typ Ppearonbm nHTerpan teHrnamacu 6ynub [1,2], kyuunraH macanara skBuBaneHTgup.
LWyHWHr yuyyH By mMHTerpan TeHrnama €YUMUHWHT MaBXygmnvrin Ba AroHanuri KynunradH macana
€YUMUHWHI AroOHaNUrMgaH, AbHu 1-teopemMagaH kennb ynkagn. 2-teopema ncbotnaHau.
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