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solved by the finite difference method. algorithm, finite diffence
method, transporent and
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Introduction

In the work, the solutions of the mixed problem set for the quasi — linear partial differential equation
with some delayed arguments were studied, and algorithm for finding its numerical solutions was
solved by the finite differince method.

HEKOTOPBIE CMEIITAHHAS 3AJIAYA JIJISI KBASUJIMHEWMHOI'O YPABHEHUS C
YACTHBIMU TPOU3BOJAHBIM C 3AMA3BIBAIOIIIUM API'YMEHTOM

Abstract

B IlaHHOﬁ pa60Te pemacTcsa CMCIIaHHag 3adada I KBa3WJINHEWUHOTO I[I/I(b(i)epeHI_II/IaHLHOFO
YpaBHCHHA C 3ala3AbIBAIOIIUM APTYMCHTOM, 3aJada peliacTcCsa MCETOAOM KOHCYHBIX paSHOCTeﬁ.
COCTaBJ'ISIeT CA aJITOPUTM YUCIICHHOT'O pCIICHUSA
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In the article, the quasi — linear equation of the hyperbolic type with delayed argument Q =
ft<t<T,0<x<[,0<y<m} inthearea

2 2 2 2 _ 2 _
0%u 2(6 u oJ0%u )+b2 o*u(t —1,x,y) +0 u(t—1,x,9) N
at? dx? 6y2 dx? dy?
+f(t' X, y,u(t, X, y),u(t —T,X, y))ut(t) X, y)'ut(t - T,X, y)) (l)

(t,x)EE={0<t<71,0<x<1[0<y<m} start when
u(t,x,y) = o(t,x,y) }

ut(t’ x,}’) = (p{f(t' x'y)
Gwin the initial internal conditions when the tsist

)

<t<T
u0. =0 (i 0) = 0)
<y< <<
u(t,Ly)=0§ OSYS™ y(txm) =0 O<x=<l (3

The problem of finding a satisfactory solution of homogeneous boundary conditions by the
finite this overael this issue of the existence and uniqueness of generalized solutions was discussed
by the author in we introduce the notation for. Q Lets’ mesh the area t, = kt, x; = i4, y; = jh
that, the grid function u(ty, x;,y;) = u Lits’ enter the designations.

i =012, ...,N,] =012,..,P,k=012,..,M,
Mt=T, NA=1l,Ph=m
(2) from the initial conditions (t,x,y)eE when(k =0vak = 1da)

0
uu ij

w = @(0,x;,y)) ~ ot x,y) (4
~ U + 19.(7,i4,jh) = (p(O, iA,jh) + tei(t,i4, jh) (5)
(3) from the boundary conditions
ug;=0, uy; =0, ufy=0, uf=0 (6)
We will have values. The values of u(t,x,y) are given on the sides and base of the sphere Q.
Using the above, we find the numerical values of  u(t,x,y) at the internal nodes of the field Q.
We may use the follaving non — disclosure schemes without general permussion:

k+1 k k-1 k+1 k+1 k+1
uij —ZuU+uU _a2<ui+1‘j_2 +ul 1]+ul]+1 Zu +ul] 1)

( A2 h?
k k
2u +u 2u +u
2 L+1] i-1,j l]+1 l] i,j—1
+h? (L )+ fi (7)
or
k+1 k k-1 k+1 k+1 k+1
ul’j —Zul]+uU _az ul+1] 2u +ul 1] ui‘j+1_2 +u” 1
(X AZ h2
k k
2u +u Zu +u
2 L+1] i-1,j 1]+1 I.] i,j—1
+h?( - + )+ 1% (71)

comes out. Here
£ = f(kr,id, jh,u(kt,id, jh), u((k — Dz, i4, jh), (u(kt, i4, jh) — u((k — 1)7,i4,jh))/

T, (u((k — D1, i4, jh) — u((k — 2)7,i4, jR)) /7))
1<t < 2t if we have, we will select the driving mode for the above undisclosed circuit.
(7) inscheme k =1 uf — 2uf; +up; =
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2.2
:aA_z(ui2+1] Zu +u’l 1])+ h2 (u11+1 Zu +uz] 1)+ (ul+1] Zu +ul 1])-{—

bZ 2 2
— (uljer —2ul; +ul; ) + 735 (8)
Then the differential equatlon looks Ilke this:

l] U;— 1]+blu2 +C u1+1] Fi?j (9)
Here, a} b}], Cijy F1 -Coefficients are fixed numbers resulting from the expression (8) from
9 asjel
ajui 11t bllul 1+ Cz1u1+1 1= Fih (10)
We use the driving method to solve this differencial equation:
at i=1 aiiugy + biyui; + ciquf = Fiy (114)
from this u?, , uZ, we express it linearly
uj; = L ug; + Ky (124)
we will have patience, in this
iy 1 Fiy
L11 = Ty Ki; = L (131)
11 11
ini =2, (10) from
a3 ufy + byiusy +cyyuf, = Fyy (113)

(12,) if we use
al,(Lius, + K&) + biué, +cl Uz =F}
21\~11%21 11 21%21 21¥31 21
Now u3, ni uZ, letus linearey express u by us

2 _ g1 .2 1
uy, = Ly us; + K3y (12;)
Is formed, in which,
ck _ Fji—ajiKi
Ll — — 21 ’ K 21 21011 13
21 az;Li;+b3; 21 = az1Li,+b3; ( 2)
etc when i=n-1
1 2 1 2 1 2 _ pl
aN-1,1UN-21 F DN_11UN—11 F+ CN—11UN1 = FN-11 (11y_4)
1 1 2 1 1 2 1 2 _ 1
an-1,1(Ly-21Un-11 + Ky_21) + by_11UN-11 + CN—11UN1 = FN-11
from this.
2 1 2 1
Uy-11 = Ly—11Un1 + Ky—11 (12y-1)
1 1 1 1
CN-1,1 1 _ Fy_g1-an-11KN-21
Ly 1,1 = , Ky_11 = (13y-1)

aN-1,1LN-21DN-11

Driving coefficient - LI,, K} is found in the correct way from the formula (13;) in ascending
order. This, when j - 1, the process is terminated. Them when it is 2, the above process is continued
and U, S are found , etc. They are found in the first layer.
2t< t < 3t when, we apply the above (7) driving method to the undisclosed scheme. When k = 2
all the above processes are repeated and u3; ; is found in the second layer, and so on. It is calculated

It can be calculated using the differential scheme (71) above uf‘j

1 1
aN 1,1LN-211tbN-11
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