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ANNOTASIYA
Burchakli sohada vektorli to’lqin tenglamasi uchun aralash masalaning yechimi uchun Sobolev
fazosida aprior baho olingan. Aprior bahoning olinishi “Energiyaning dissipativ integralini”
qurishga asoslangan. Ushbu maqolada burchakli sohada vektorli yo’lqin tenglamasiga qo’yilgan
aralash masalani sonli hisoblovchi ayirmali sxema qurilgan va turg’unligi isbotlangan.
Kalit so’zlar: aralash masala, matrisa, ayirmali sxema, turg’unlik, komleks, vector, Lopatinskiy
sharti.

HNmomosa Illagoar MaxmynosHa.
CTapIlui nmpenoaaBateb Kadeaps
MH(POPMAIIMOHHBIX TEXHOJIOTHH

byxapckuii rocy1apCTBEHHBII YHUBEPCUTET.

ITAPAMETPHAS PASBHOCTHASA CXEMA JUIA YNCJIEHHOI'O PEHIEHUA
CMEIIAHHOM 3ATAYH JJ151 BOJTHOBOI'O YPABHEHUS B OBJIACTH C YIJIOM

AHHOTANIUA
B nmaHHOHN cTaThe IOCTPOCHA Pa3HOCTHAsA CXeMa I YHMCIECHHOIO PELICHUs CMEIIAHHOW 3axaya
U1 BOTHOBOT'O YPaBHEHUS B 00JIACTH C YIJIOM, JI0Ka3bIBAETCS €€ yCTOMYUBOCTb.
KuroueBble cjioBa: cMmelllaHHas 3ajada, MaTpulia, pa3HOCTHAs CXEMa, YCTOMUMBOCTH, KOMIUIEKC,
BEKTOD, yCI0BHs JIONTaTUHCKUI.
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Imomova Shafoat Makhmudovna
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Bukhara State University.

A PARAMETRIC DIFFERENCE SCHEME FOR THE NUMERICAL SOLUTION OF A
MIXED PROBLEM FOR A WAVE EQUATION IN A REGION WITH AN ANGLE

SUMMARY
In the article a difference scheme for numerical solution of mixed problem for wave equation in wiz
corner is constructed. The difference scheme stability is proved.
Key word’s: mixed problem, matrix, difference scheme, stability, complex, vector, Lopatinskiy
terms.

Quyidagi masalani qaraymiz:
R} = {(t,x,y] L,X,y > O} sohada

U,-U,-U, =0 (1)
vektorli to’lqin tenglamasining

x=0da

JU,-A4U, -BU, =0, (ty)eR] (2)
y=0 da

JU,-4,U, -BU, =0, (t,x)eR? (3)
chegaraviy shartlarni va

U=0(x,»),U, =y(x,y),t=0,(x,y)e R} (4)

boshlang’ich shartlarni qanoatlantiruvchi yechimi topilsin.

Bu yerda J,A4,,B,,J,,B,,4, —n 0’lchovli o0’zgarmas kompleks matrisalar. [1]
monografiyada ushbu masalaning yechimi uchun aprior baho olingan. Aprior bahoning olinishi “
Energiyaning dissipativ integralini ” qurishga asoslangan.

&, H(x =rcosf,y=rsind,& =In r) qutb koordinatalar o’tib (l)— (4) masalani

t>0,0<9<%,§eR' sohada

0 0 0
‘4 ——-B——-C,—+0, V=0, t>0,(0,5) eIl 5

{erat 0Py 06%: Qo} ( §)€ ()
JV,+ AV, — BV, =0, 9:%, t>0,EeR’ (6)
JV,—AV,-BV,=0, =0, t>0,EcR’ (7)
v ={ef5(0.£), @L(0.6)f . t=0,(0.£) e T (8)
bu yerda

K L M L K N M —iN K
4=|L K IiN|By=| K L M| C=|iN -M L

M —iN K —~iN M -L K L M

M 0 0 V) (e,
O,=|iN 0 0 V=]V, |=| U, |

K 00 v,) | U.

K,L,M,N —hozircha ixtiyoriy elementlari € ga bog’liq ermit matrisalar.
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Biz (5) - (8) aralash masalani approksimatsiya qiluvchi parametrli ayirmali sxemani quramiz.
1
Buning uchun (5) sistemada J = ezgY almashtirish bajarib, quyidagi ko’rinishlarda yozib olamiz:

oy o[BY] . or [ 1 d }
fAy————=-C,— G+ Y=0 9
‘o 06 o& o 46 ©)
oY oY oY 1
ec A, — —-C,— ——C, ¥ =0 10
ot 066’ agg [Qo 2 0} ( )

Ushbu (9)- (10) sistemalarni chap tomondan D = dz'ag(y1 Vs y3) matrisaga ko’paytiramiz. Hosil
qilingan sistemalarni qo’shib

2e* DA, — or Da[BOY] DB, or _ 2DC, a—Y+D[2QO + 2 BO}Y=0 (11)
ot 00 ol o0& T

sistemani hosil qilamiz.

Qaralayotgan 1>0,0<6< %,é € R' sohada ¢,0,& o’qlari bo’ylab mos ravishda
At=A,,A0=A,,AS =A,qadamlar bilan to’r quramiz. Quyidagi belgilahslarni kiritamiz:

=0,1,...;

I’l

Y =Y(nA,,iAg,jA§)=(yl(nA,,iAg,jA§),yz(nA,,iAg,jAﬁ),)@(nA,,iAg,jA§))’,i=m,n, '
2 £ 4
L =A A S e (4 rr vy L=(1.11)

i=0 j=—o

Endi (l 1) tenglikni approksimatsiya qiladigan parametrli ayirmali tenglamani quramiz:
n+ n n+ n n+l n+l n+ n+
vy, -y, [D (B, (8,7, vy

ef/ D; (AO )i%_i_ef/ Dil’H-l (AO) H—ljA +Dl’:l:1—i (BO )Hl H—ljA ij n
t l 0 0

Y»{HI—Y»{HI Y{q+1 Yn+1 BY BY Yn _Yn
# DG, T DG, T }—O—"{Df?( oIy (s,

AH i+lj AH
Y, -y Y, -Y!
+D,’?(C0)i%+0’7 (co)i%}D;{zQO—cﬁ%BO} Y =0

) £ £

n=0,N-1, i=0,I-1, [ =0,2,.

i=0,]]=0L2,..da (y) - (yz)oj—b(yz)”:o, (13)

i= L[] =012..da () +a,(,); ~b0,); =0, (14)
n=0,i=0,12,.L]j=012..da ¥’ = {“( 9),e§/~( 0le2’~( Hi)j (15)

Teorema. Faraz qilamiz Lopatinskiy tekis sharti bajarilsin. U holda (12) - (15) ayirmali sxema

/-1 +oo
o €[0,1] uchun \/Z energetik normada turg’un bo’ladi, bu yerda J" = A A, z z (4,7, V)Z
i=0 j=—o0 '

Isbot.
Yugqorida tenglamalar sistemasini 0’ng tomonidan yasovchilari birlardan iborat vektorga skalyar
ko’paytiramiz.
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o Yn+1 Yn - Yn+1 Yn
{D;(AO)I% LJ {D;“(A )~ - i LJ

t t

n+l n yntl _yn
) 2 @ o ) ey )

t

1 7> i+ 1 71+
A—(AOY,Y)U (4T )
t t
5B -[BY] LJ+[GDM 7] Yo=Y LJ _
AQ AQ
- [BOY]HI _[BOY]; YiJ"'O-[[BoY]m Yi+1 _Yz J —
AQ AQ
(o2 =\
—\B,Y.Y B Y Y|
Ag ( )t+l/ Ag ( 0" )l 2
buyerda D =D, D, = Dlﬁl ; va hokazo.
— Y., -Y, Y, -7
O_DCO J J L O-DHIC J , —
A Af

=2 (e, 7. 7], - Zle T
£ 3

[(1-0)&? & ]”“A 5,7} LJ+L(I o)D), (B ). KZIJA_K’ﬁ, J=(1 )[[B o, = [BOY];,K;¢J+

4 4 AB

o T |y,

9

o) o0 el B ) -
9 9

4

Y:]Z—l ij 1 1 o n
+(I_G)LA—§ [C Y]. ]+1J A, (CYY)U+1 A, (C0Y7Y)ij
{E{QO — uC, +%BO}Y,LJ +(plo, - uC, . L)=
- {[QO — uC, +%BO}Y, YJ +(plo; - me, .v)=

GQO +0, —2Re uC, +%BO}Y, YJ

tengliklarni hosil qilamiz. Ushbu tengliklardan esa
& Ay 7Y = (4r ) - B 7)1 7))

t 4

=By 7)., - (81T}

1 _ —
__{(CoYaY)m _(COY’Y)/'}_
A, ¢

e P, e F) b @Q" /-G gy Yl— -
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munosabatni olamiz. Ushbu munosabatni A,,A, ga ko’paytirib i bo’yicha 0 dan 7 —1gacha va

Jj bo’yicha —oodan + o gacha yig’ib chigamiz.

inobatga olib

T=A, A, S S 6% (4,7, 7 ) belgilashni kiritib va |¢] —> oo da [¥] = (7, ¥)z -0

i=0 j=—o0

Yl’l+l

[y z_‘yn z — A, A, .a./;o{(BOY,?)j’,_/ —(BOY,?)Z,_/}+
I-1 +o . d . n
+A, Ay A, z z @QO +0Q, —2Re uC, —%BO}Y,YJ
i=0 j=—o0 i

tenglikni hosil gilamiz. [2] ga asosan
e (4,Y,Y); >0,e%(4,Y,Y)" >0, -o(B,Y,Y), 20,0(B,Y,Y); >0,
o(B,Y.Y), 20, 1-0)(B,Y.Y);, 20

tengsizlikni isbot qilish mumkin. Bundan esa
I-1 o —
; <A, 'Agz z {(U,U); +(U,,l7,) + (UX,UX); ++(Uy,U );} munosabatga ega bo’lamiz.

/1
2 by y

HUnJrl

i=l j=—c0

Bu esa teoremani to’liq isbotlaydi.
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