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B pabome uccrnedyemcs kpaesas 3a0aua ¢ unmezpanbHuiMu ycao8uamu 0 ouggepen-
yuanvrvlx ypaenenuti IV nopsaoka. [na uuciennoco peuwienus 3moil 3a0a4u CMpoumcs sa6Has
pasnocmuas cxema [1], u sma cxema pewaemes memodom pasnoscenus [2].

KiroueBble cj10Ba: €IMHCTBEHHOE PEIICHUE, PA3HOCTHASA CXEMa, METOJ
pa3ioKeHue, BBOJ BCIIOMAraTeIbHbIX (DyHKIHH.

PaccMoTpuM kpaeByro 3agauy

yY =a(x)y" +b(X)y" +c(X)y' +d(X)y + f(x), (0<x<T),
a,Y(0) + ayy'(0) = 4,
BoYTM)+ BY' (M) =7,,

[3(s)(y(s) + y'(s))ds = s,
0

1)

T
[AG)(Y"(s)+y"(s)ds =7,
0
3necs f, #0.
[Ipenmnonoxum, 4TO JaHHAs KpaeBas 3ajadya UMEeT €IMHCTBEHHOE pe-
menue. Beenem pyHkImm

y'=v, Vv =u, u =w,

2(x) = [ 5(s)(y(s) +V(s))ds,
0

0(x) = TA(S)(U(S) + w(s))ds.
0
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Orciona umeem Z(0) =6(0) =0, z(T) =y, O(T) =y,.
T

Pazo6beM OTpe3ok [O,T] ¢ marom h :W Ha N paBmbIX uacTeil ¢

Y3J0BBIMU TOYKaMH X, = 0, X, = h, ..., XN =T u cocTaBUM pa3HOCTHYIO

cxeMmy st KpaeBoii 3amaun (1):

Yir = Yi Vi, Vi =Vi +huy, Uiy =0 + hwg,
w,,, = (1+ ha)w; + hbu; + hc,v; + hd;y; + hf;, (2)
z,,,=2; +ho;(y; +v;),1=01,...,N -1,
O =6, + A (U; + W),
Yo + Vo =71
BoYn + PiVn =72,
20=0,=0, zy =73, 0y =74
B oToif pa3HOCTHON 3amade MMEpBOHAYAIBHBIMH HEHU3BECTHBIMHU
saBisitoTes Yo, Vg, Uy, Wy - Jns ompeneneHus 3THX HEU3BECTHBIX, CHayasia

PacCMOTPHM Pa3IOKEHUE [2] BHIA
zi =Ryy; + By + Qu; + Ejw; +5;. 3)

Bamensis 31ech | Ha | +1 u yunTeiBas paBencrsa (2) uMeem

Ry, + Pv; + Qu; + W, + S; + h&; (y; +V;) =R,y + hR v, +
+P,gvi + hP U + Qg + hQpw; + By (L+ hay)w; + hE; ,bu; +
+hE; ¢V, + hE;,d;y; +hE; i + 5,4,

(Ri +hd; = Ry —hE di)y; + (B +h —hRi,; — By —hE6)v; +
+(Q; —hB,; = Qi — hEib)u; + (E; —hQy — Eiy 1+ hay))w; +
+S;,=S5;,, +hE,,f.

[Totpebyem, uroOsl ko3 duuuents npu  Y,,Vy,Uq, W, obpamanucs B

Hynb. Torna 6ynem nmerthb
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R =R;,; —hd; + hE; . d;,
B =P +hR;,y +hE;¢ —hd;,

Qi =hR,, + Qi +hE b, (4)
Ei =hQi.y + B 0+ hay),
Si =S +hEj .

B pasenctse (3) nonoxum | = N u yutém paBencTBO Zy =Y3- Torma 6ynem

MMETh
Ry =Py =Qy=Ey =0, Sy=7rs.

[ostomy u3 pasencts (4) moxHo onpexenuts Ry 4, Py_g, Qny Enys

Sy Ry Py Qoy Epy Sy - B pasencree (3) monoxkum 1 =0 u yurém

pasenctso Z, = 0. Torza Gyxem nmers

RoYo + PoVg + Qgug + Eqw, + S, =0. (5)
Teneps paccMOTPUM Pa3IoKEHHUE BHA
0, =Ry, + BV, + Qu; + Ejw; + ;. (6)

Tormga nmeem

Ry, + PV, + Qu; + Elw, +S{ + hA; (u; +W;) =R/, y; +hR{,,v; + BL,v; +
+hP u; + Qi u; +hQi,w, + E{, (L+ hay)w; + hE[ bu; + hE[ ¢V, +
+hEidiy; +hEL £ +Si,

OTCIO/Ia UMEeM
Ri =Ri,; +hEj d;,
P'=P. +hRi,; +hE,c;,
Qi =hR); +Qi,; +hEj, b —hA;,
Ef=hQ, + E,;(L+ha;) —hA;,
Si=S{,+hE/;f
Tak xak Ry =P =Qy=E\ =0, Sy =7,, 10 onpenenstores
Ry Pits Onas Enagy Shgse RGs Poy Qs Efy S§ umeem emé onmo

YPaBHCHUC OTHOCUTCIIbHO NCPBOHAYAJIbHBIX HCU3BCCTHBIX

Ry Yo + Povy +Qgu, + Eqw, + S{ =0. (7)
HaKOHeI_[ paCCMOTpI/IM pa3HO)KeHPIe
yi =RY; + PU; + Qiw; + S/ (8)
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O1croga umeem

RV, + PU; + Q'w; + S+ hv, =R/ ,v; + hR",u, + P ,u, + hP" w, +
|+1(1+ ha, )W + hQ|+1b U + hQ|+lC V + hQ|+1d (Rilvi + P|0| + Qilwi + S") +

+h f, +

|+l |+1'

"= & (Rl +hQlcy),
F)u”z ‘§i_l(hRi” + Bl +hQiby),
=& (PR + Q1 (1 +hay)),
Si=&™ (Sl + hE!L ),
& =1-hQ,d;.

W3 rpaHUYHBIX yCI0BUN UMEEM
|
Yn =Bo (v2 = By )
[TosToMy moyyaem
_ -1 " A" _ r _ p-1
==fo P Py =Qn =0, S§ =5y 72
[lo »TUM 3HaYeHWSIM OMpeAeSIoTCS KOd(PGUIMEHTH pasziokeHus (8) u
COCTaBJIETCS elE OHO YpaBHEHUE
", /
— Yo + RV + Polig + Qgw, + Sg =0.
[lepBoHauanbHBIMU ~ HEU3BECTHBIMU  Pa3HOCTHOM  cxembl  (2)
Yo1Vo,Ug, Wy OIpenenstorcs u3 CUCTEMbI ypaBHEHUH
RoYo + PoVvg + QU + Eqwy + S, =0
’ [ ' ' r_
RYo + PoVg + Qguy + E{W, + S =0
", l/
— Yo + RoVo + Rolig + QoW + S =0
Yo + Vo =71-
3HadyeHusl pelleHHs] KpaeBOH 3aJayM B Y3JIOBBIX TOYKAaX M 3HAYCHUS
IIPOM3BOJHBIX PELICHUS ONPEAEIISIIOTCS 110 Pa3HOCTHOU cxeme (2).
OTtmerum, 4TO eciu y(xi) -3HaUY€HHE TOYHOIO PELICHUs KpaeBOu

3agaun (1), a Y;- 3HaueHHE PA3HOCTHOM CXEMBI (2), TO MMEET MECTO OLECHKA

\yi — y(X )‘ <ch.3necy € >0 ne 3aBucur or h.
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IV TORTIB DIFERENSIAL TONLIKLOR UCUN INTEQRAL SORTLORLI
SORHOD MOSOLOSININ oDODi HOLLI

Z.B.SEYIDOV
XULASO
Magaloda IV tortib diferensial tonliklor {iglin inteqral sortlorli sarhad masalasinin
adadi halli 8yranilir. Baxilan mosals tigiin agkar farg sxemi qurulur vo bu sxem ayirma iisulu

ilo hall edilir.

Acar sozlar: yegans hall, farglor sxemi, ayirma tisulu, komokgi funksiyalar.

NUMERICAL SOLUTION OF BOUNDARY-VALUE PROBLEMS WITH
THE INTEGRAL CONDITIONS FOR THE DIFFERENTIAL EQUATIONS
OF THE FOUTH ORDER

Z.B.SEYIDOV

SUMMARY
In the paper the numerical solution of boundary-value problems for the differential
equations of the fourth order is investigated. Explicit two-layered difference scheme is
constructed for this boundary-value problem, and this scheme is solved by the method of

decomposition.

Key words: uniqueness of the solution, difference scheme, decomposition method,
auxiliary functions.
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