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YOK 517.927

UKKWUHYU TAPTUBIIN oaaun OUPOEPEHLIMAN TEHMMAMA YUYYH BULALSE-
CAMAPCKUN BA BUPUHYU TYP UHTEIPAI LWAPTIIN MACAITIA

M.A6agymaHHONOB

AHHOMauyus
Ywby makonada ukkuH4yu mapmubnu o000uli dughghepeHyuan meHanama y4yH buyadse-Camapckull wapmiiu ea
6upuHyu myp uHmeezpan wapmiu macana ypaaHuraaH.
AHHOMauus
B Hacmosweli pabome usydeHa 3adaya ¢ UHMezpanbHbIM yCcriosueM rnepeso20 poda u ycrnosuem buyadse-
Camapckoeo 0515 npocmoeo OughghepeHyuanbHO20 ypasHeHUs 8Imopoeo nopsioka.
Annotation
In the paper, a problem with Bitsadze-Samarski condition and first-type integral condition for the second order
ordinary differential equation is studied.

TasiHy cy3 ea ubopanap: OugepeHyuan meHeanama, dYezapasuli macana, buuadse-Camapckuli wapmu,
uHmeepar wapmu, uHmezparn meHaaama.

Knrodeenie cnoea u ebipaxeHus: OuggepeHyuanbsHOe ypasHeHue, Kpaeeas 3adava, ycnosue buyadse-
Camapckoeo, uHmeezparbHoe ycrosue, UHmezparnbHOe ypasHeHUe.

Keywords and expressions: differential equation, boundary-value problem, Bitsadze-Samarski condition ,
integral condition, integral equation.

VKKMHYM TapTnBnun Yynsnknu ywoy
Y'(x) +b(x)y'(x) + c(x)y(x) = f (%), xe(=L1) (1)
AndbdbepeHuman TeHrnmamanu kapainuk, 6y epga  b(x),c(x), f(x) -GepwunraH y3nykcus
dyHKumAnap, ¥ = y(X)-Homabnym dyHKLMS.
BSI macana. (1) Tedrmamanuur C[—1,1]NC?*(=1,1) cuHcra Termwnu wyHaain eummn
TOMUICUHKY, Y

Yy =ay(n) +k, (2)
[y(&)dé =k, (3)
B

LIapTnapHn KaHoaTnaHTupcuH, 6y eppa 17, k1 Ba k2 - BepunraH xakukuin connap 6ynuo,
naﬂ € (_171)9 n< ﬁ
n € (—=1,1) 6ynrannurn yayn o # 0 6ynranpa (1.11)-Buuagse-Camapckuin wapti 6ynaan.
Opataa (3) KypuHMWAary TeHrnuK 1-Typ uHTerpan wapt, aevvnaaun [1.164].
1-nemma. Azap (x,,x,) opanukda c(x) <0 menzcusnuk 6axapunca,
Y"(x) +b(x)y'(x) +c(x)y(x) =0 xe(x),x) 1%
6up KUHCNU MmeHalaMaHUHe eqyumu (xo,xl) opanukda mycbam MaKkcumMym ea MaH@ul

MUHUMYyMea apuwmatiou.
Ucbor. dapas kunanrmk (1') TenrmamanuHr y(x) eunmu x =z e(Xx,,X;) HykTaga

mMyc6aT Makcumymra (MaHduii MuHMMymra) spuwicuH. Y xonga  y"(z)<0(=0), y'(z)=0,
c(2)y(z) < 0(> 0) Tenrcusnuknap ypuHnu 6Gynagu. bynapaaH Kyiuaar TEHTCUSMUKHUHT Xam
YPWHAW 3KaHAUMN kennb Ynkagm:

y"(2) +b(2)y'(2) +c(2)y(2) <0(> 0).

M.A6dymanHonoe — @apl]y ¢usuka-mamemamuka chakynbmemu 4-Kypc
manabacu. i
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By aca (1') TeHrnamara augamp. Jemak, dbapasumua HOTYFpU. 1-nemMmma ncGoTnaHau.

2-nemma. Azap g(x) cyHkyus [x,,Xx,] ceemenmoa y3nykcus 6ynub,
J g(x)dx=0 (4)

MeHaIuUKHU KaHoamiiaHmupca, y Xonda wyHdal z € (xo,xl) coH maexydku, g(z)=0 meHanuk
ypuHnu éynadu.

Uc6ot. Arap [x,,x,] cermentaa g(x)=0 éxm g(x) <0 Gynca, (4) TeHrnMK YpuHMU
oynmangn. dapas kunamnuk, (4) TeHrnuk BaxapuncuH.YhHga 2 Ta xon 6ynuwmn MymkuH: 1)
g(x)=0, xe[xo,xl]. ByHaa Teopema ucGoT Gynagu Ba z cudpatupa (x,,X,) opanukiaru

NXTUEPUN COHHM oMU MyMKuH. 2) g(X)- [xo,xl]cermeHTp,a nopacy anvalnHyB4m YyHKLUMA.
Yuga g(x) e C[xo,xl] 6YnraHnuUrn yyyH LWyHaan z € (xo,xl) COH MaBxypn Gynagukn, 6yHaa
2(2) =0 TeHrnuk ypuanu 6ynagu. 2-nemma ucboTnaHau.
3-nemma. Azap c(x)<0,xe(—1,x,)ea | |<1 meHecusnuknap ypurnu 6yrca,
Y"(x0) +b(x)y'(x) + c(x) y(x) =0, x e(=1,x,); (5)
yED=ay(@m), y(x)=0 (6)
Macana ¢hakam mpusuan eqyumea 32a bynaodu.
UcboT. TeckapupaH capas Kunannuk: {(5),(6)} Macana y(x) #0, x e[—l,xo] eymmra

ara G6yncuH, y xonga, Beiiepwrtpacc Teopemacura acocaH [2], wwyHAaaii Ze[—l,xo] COH
MaBXyOKu, Kyingaru TeHrcusnuk ypuHnu 6ynagu:

sup |y(x)| =|p(2)| > 0.

[—l,xo]
1-nemmara kypa z & (—1,x,) . (6) TeHrNMKNapHUHI WKKWHYMCUra acocaH aca z = X,. [emak,
z==1 .V xonga |y | y(=1)| 6ymm6, (6) man |¥(=DI=ay(m gy | y(=D]
KYpyvHMLAAr HOTYFPU TEHrcmManuk kennb umkagn. by kapama-kapumnmkgaH aca gpapasmMyusHUHE
HOTYFpunurn kennb ynkagn. Oemak, y(x) =0, xe [—l,xo] . 3-nemma ncboTtnaHaw.

4-nemma. Azap c(x)<0, xe(x,,x,) ea | |<1 meHescusnuknap ypurnu 6ynca,
Y"(x) +b(x) y'(x) + c(x) y(x) =0, x € (X, X,); (7)

y(xo):Oa y(x1):0 (8)
Macana ¢hakam mpusuan equmea s2a bynaodu.
WUc6oT. TeckapuaaH dapas Kunannvk: {(7),(8)} macana y(x) #0, x&[x,,x | eumra ora

OyncuH, y xonga LyHaam Ze[xo,xl] COH MaBXyAKW, Kyhumaarn TEHrcusnuk ypuHnn 6ynaam
[2.416]:
sup|y(x)|=|»(2)| > 0.

X5
(8) TeHrnuknapra acocaH z # X, Z# X,, AeMaK, Z e(xo,xl). ByHn asbTMbopra oncak,
X =z 6ynraHga y(X) yHKuMa MycbaT mMakcumymra &k MaHpuin MuHUMyMra ara 6ynagu. 1-

nemmara acocaH 3ca 6OyHgam Oynuwm  MyMKMH amac. by kapama-kapwwunuknapgad
thapasuMusHuHr  HoTyFpunurn  kermb  unkagun. Hemak, y(x)=0, xe[xo,xl]. 4 - nemma

ncbotnangw.
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1-teopema. Azap c(x)<0,xe(-1,1) 8a |a|<1 meHecusnuknap baxapunca, BSI macana
bummadaH opmuk edumea 32a bynmadou.
Ucbot. BSI macanaHuHr ), (x) Ba y,(x) e4unmnapu maexyA Aeb, TeckapuiaH capas
Knnannuk.Yuaa y(x) = y,(x)— y,(x) cdyHkuma
Y"(x) +b(x)y'(x) +c(x)y(x) =0, x € (=11); (9)

WD=ay).  [y(x)ds=0 (10)
B

LapTnapH1 kaHoaTnaHTupaaum.
(10) TEHrMUKNaPHUHT MKKUHYMCHMHU 3bTUGOpra osncak, 2-nemmara acocaH 7, (f,1 coH

MaBxXyaku, y(z,)=0 TeHrnuk ypuHnu 6ynagm.
Y xonga 3-nemmara acocaH (9) TeHrnamaHuHr [—1, z'l] CerMeHTAa aHuKrnaHraH, y3nykcus sa
KynAngaru wapTnapHu
y=D)=ay@m), »(z)=0 (11)
Aemak, (10) wapTtnapHu kaHoaTnaHTMpysumn ednmmn y(x) =0, x € [—l,rl].
ByHn abTbopra oncak, {(9),(10)} macanaaax

V') +b(x)y'(x)+c(X)y(x) =0, xe(r,1);
¥(7)=0, fy(x)dx =0

7
Macana kenmbd ynkaguw.
tOkopuaarn mynoxasaHu Gy Macanara kynnacak, sHa wywaaih 7, e(7,1)  coHnap
MaBXyaKu, [11,2'2] cermentaa y(x)=0 peran xynocara ara 6ynamus.
Wy >apaéHum keTma-keT  Takpoprnab, [-1,1] opamuksa  étysum  wyHAai
[—1,Tl],[rl,rz],[r3,74],...[2'”_1,1'”],... cerMeHTnap KeTMa-keTnurura sra 6ynamuskn, 6yHaa

y(x)=0, xe [T

n-1°

Tn] n=12,..(6y eppa 7,=-1) Ba limz, =1 TeHrnuknap ypuHnu Gynagw.

n—»>0

bynapgaH aca, y(x) PYHKUMAHUHT [—1,1] cermMeHTaa Yysnykcusnurura acocaH, y(x)=0 ,

xe [—1,1] akaHnur kenub unkagwn. demak, y, (x) = y,(x), x €[—1,1]. 1-Teopema ncbotnaHam.
2-Teopema. Aeap 1-meopema wapmmnapu ea b(x)e C'[-1,1] ,

3-8+ B)+a(B -1)+2an(l- p) =0 wapmnap 6axapuneaH 6ynca, BSI macanaHuHe edumu

maexyo 6ynadu.
Ucbort. (1) TeHrnamaHu

»"(x)=fi(x), xe(=LI) (12)
KypuHuwaa é3nb onannuk, 6y epaa f(x) = f(x) —b(x)y'(x) —c(x)y(x)-
Mabnymku [1], (12) TEHrMaMaHWHI €4UMM YYYH,

y(x)= % y(=(1—x)+ % YD) +x) + j G(x,t) f,(t)dt, x e[-1,1] (13)

TEeHrNUK YypuHnu 6ynagu.
(13) TeHrnukka f,(X) YHKUMSHUHT ndpoaacuHu Kyumb, cyHrpa )'(#) wvwTupok aTraH
xagHu 6ynaknab nHTerpannacak,

)= %y(—l)(l —x)+ %y(l)(l +x)+ [ G f(0)de +
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+j (1) {%[b(r)G(x, N]-c(G(x, t)}dt (14)

TEHrNuMKKa ara 6ynamus.
V(X) pyHKumsiHUHr 6y ndbopacuHm (2) Ba (3) waptnapra kysmus. Hatuxapa y(—1) Ba

y(1) Homabnymnapra Huc6aTaH Kyingaru

@—%+%¥>&ﬂ—%ﬂ+mﬂD=h+

+a[ [G.0f)de+ | y(t){% [6(t)G(n,0)] - c(t)G(n,t)}dt} :
S0P D+ (3-28- )30 =k, -
~[[GEn f(0)dédi -] Iy(t){%[b(t)G(f,t)] —c(t)G(f,t)} dédt (15)

-1 -1p
anrebpavk TeHrnamanap cuctemacura ara 6ynamms. Teopema wapTtura acocaH (15) TeHrnamanap
CUCTEMACUHMHI acOCUIN AeTEPMUHAHTU HongaH dapknu. LLYHUHT yY4yH YHUHF edvMn MaBXyn, Ba

sroHa. y(—1)sa y(1) napHuHr (15) gaH Tonunrax kuitmaTnapuHn (14) TeHrnukka Kyinue, 6aban
LWaKn anMaluTipuwnapaaH cyHr, ¥(Xx) Homabnym dyHkumsra HucoaTtaH

1
y(x) = [ K,(x,)p(t)dt = D,(x),  xe(-L1) (16)
-1

KYypUHULWIAArM WKKMHYM Typ Ppearonbm uHTErpan TeHrnamacura [3] ara Oynamus,0y epga
K, (x,t)- 6ynaknu y3nykcus Ba yerapanaHraH mabnym dyHkums, @,(x) aca C’[-1,1] cunpra
TErnwnn MabnyMm yHKLMS.

(16) wHTerpan TeHrnama kyuunraH BSI macanara akBuBaneHT 6ynunb, yHra moc 6up >xmHcnm
WHTErpan TeHrrama {(9),(10)} mMacanara okeuBaneHTAup. Oxuprn macana dakaTt Tpusuan

eyumra ara 6ynraHm ydyH (16) mHTerpan TeHrnamara mMoc Oup XMHCNK TeHrnama xam dakaT
TpuBnan eymmra ara. Y xonpga, dpepronbm anbTepHaTtuBacura acocaH [3.256], wHTerpan
TEHIMaMaHUHT e4YnuMKn MaBXyA, Ba SiroHa. 2-Teopema ncbotnaHaw.
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