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Putting the matter. Q = {(t,x):0 <t < T,a < x < b} in the field let’s look
at the boundary problem for the nonlinear parabolic equation in the environment
with the following variable properties:

du 0 ( _Ou 9 du "
PO _6x<u ax) Oz @
u(x,0) =uy(x) =20,a<x<b (2)
u(t,a) = ¢1(t)
{u(t’b) o 0stsT @

here o € R,-given a real number 9(t)- the speed of the environment, u°-
thermal conductivity koeffisienti sup mes u(x,t) < oo,u = u(x,t) = 0 wanted, or
uy(x)-the initial temperature, ¢, (t), ¢, (t)-function, which is negative, T, a, b-
given the number (1) many equations-dimensional linear distribution and in the field
of the environment are changing the speed and density of heat, are linear heat
conductivity, diffusion balances, liquid and gas filtration minds investigate
processes such as the movement of the water under the earth, and (2) Cauchy
condition (3) is called the boundary conditions. There are several ways to solve this
equation, from which the solution of the equation through a self-similar solution is
considered. Nowadays, in the research of non-linear heat dissipation processes, the
concept of a self-similar solution has gained very wide popularity.

(1) the equation represents a series of physical processes: in a nonlinear
medium, the reaction represents the diffusion process, the heat dissipation process
in a non-homogeneous nonlinear medium, the law of polytrophic and the existence
of other nonlinear migrations.

The solution to the following equation (1) we look for u(t,x)in the form
u(t,x) =V(t(t),x) (*). We put (*) to (1) and the following:
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v _ 9 (V) _ A4
p(t) o © _ax(V ax) Z(7) Ax (4)

an equation is formed. Where Z(t): t = 7,9(t) = Z (7) is formed by transfer.
T'()p)=1,7(0)=0 (5
an equation is formed and from this equality for t(t) we form the following
equality.

() = —
T =—=
p(t)
) =C+ [ %dt (6)
We will have equality. We put (6) in (4) and equation (4) goes to the following
view:
v _a

av v
=) 25
(7) to find the solution of the equation V (z (t), x):
V(t,x) = W(r,y(r, x)) (8)
visible replacement will be performed.
We put (8) in equation (7) and perform the necessary calculations.

9
We +v: Wy = — (1:WWy) = Z(Dr: W, ©)
YW, = —Z(1) . W, (10)
Ve = —Z(T)Yx
¥
Z(T) Vx

y(t,x) =x — [ Z(6)db (11)
We put (11) in (9) and form the following equality:

a (22
We=—(nWw,)  (12)
(12) we also carry out the necessary calculations for:
) )
W, = o (yx)(WGM/)/) + Vx o (WUVI/]/) (13)

d

Ve =1=>—() =0 (14)

We put (14) in (13) and form the following equation:
d (o2

W, =yes-(WW,)  (15)

9 ?
55 (Ww,) = 3y W) vx

0
W, = (Vx)z a (WUVV]/)
ow

0 (o
5 =, WW)  (16)

We Dbuild a self-similar solution to find the following (16) equation solution
W (z,y(t,x)). In doing so, we look for the solution as follows:

W(zy(@x) = (T -0 (&) (17)
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¢ =y(T —1)7F (18)

We put (17) and (18) (16) and transfer (16) to the following view:

ow 9 o _ a— a O 08

= (T-DY®) = ~a fOT - + (T -D"5 > (19)
4

5. =BT - =pET -7 (20)

We put (20) to (19) and have the following:

H=T -0 (—afO+BEE) @D

We = (T -1)*f?() (22)

Wy =2 (T- (@) == (T-DU@)E = T -0 LLE (23
% =(T—-1)F (24)

We shall put (24) to (23). In doing so, the following equality is formed:

— (T — a-B Y
W, =(T-1)“ pT: (25)

d o — d o 9¢ _ d ao £o a—-p 9f
=(wow,) —E(Wam)a—g—a—f(w—r) feOT-n*F Ly (r -
0)F = (T -0y =2 2 (17 2] (26)

When we put (21), (26) into equation (16), the following approximate self-
similar equation is formed:
df df

(r - 2 (L) v -0 (e - peg) =0 @)

ifwetakea(c+1) -2 =a—1,wegeta = (26 —1)/0 for a.
When we put the found a (27) into an approximate self-similar equation, the
equation goes to the foIIowing view:

S var-pL=0 @9
(28) if we add Sf to the equation and subtract
() ar+pr- ﬂfd]; Bf =0
af o _
BB =— =B

represents a full differential. Using such (28), we write down the equation as
follows:
of

F(r L) - @@ pr=0 @

In equation (29) Af = (a+ ﬂ) f functionality is included.

é;(f“ é) d€<ﬂff)+Af—o (29)

(29) to solve the approximate self-similar equation, we solve this equation
without the Af functionality:
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() - Bro=0 6o

Equation (30) represents a simple differential equation. This is the solution of
the differential equation f we find as foIIows

() =2 6ro
FoL = e
po = pes
ERPAE

o 1
F=(e+Ze)s o
Theoremal. If
a+pf =0,
-2 +1
Bz-a=——m—,
Bo=1-28, ﬁ(a+2)>1
1
Bz— (32)
if appropriate, the (31) function (29) would be the higher solution for the
equation.
Theorema?2. If
a+ <0,
—28+1
ps-a=—r,
po <1-2p, [3(0+2)<1
1
B<=— (33)
if appropriate, the (31) function (29) would be the lower solution for the
equation.
Let’s look at some private cases for the equation (1) given above:
1) p(t) =t*, I(t) = t*, 7(0) =0,
7(t) we find the function, in which we find the appearance of z(t) in the form
of (6).

1—(11

1
T(t)=C+fEdt=C+1_a
1

7(0) = 0 using the condition, we find C = const:
7(0) =

1-a
It would seem z(¢) = tl—a (34) will like.
—U1

a4
IM) =t =>Z(1) = (1 - al)r)l‘—“l
y (7, x) i1s defined in the form of a function (11) and this function is as follows:
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a1 1
y@x)=x—[ (1 —a)r)rdr =x— ((1 — ay)7)"% = x — ¢ (35)
¢ the function was in the form of (18) and according to (34) and (35) (18)

f=-0(T-=0) " (36)

1—0_’1
it switches to visibility, and u(t, x) while the approximate automodel solution
appears to be the following:

_ “ 9B 2\ =
u(t,x) = (T — 1_a1) (CZ + 75 ) s (37)
2) p(t) = e®t, 9(t) = e™t, 7(0) =0,
7(t) we find the function, in which we find the appearance of 7 (t) in the form

of (6).

tl—al

1 e—alt

() =C+ [ Zzdt=C- o

7(0) = 0 using the condition, we find C = const:

1 1
7(0)=C——=0, C =—
a1 aq

1-e~

* 7 (38) will like,

It would seem t(t) =

I(t) = e*t => Z(1) =

1—oay71
y (7, x) is defined in the form of a function (11) and this function is as follows:
vy, x)=x—/ — TdT =X +ailn(1 —a.T) = x —t (39)
¢ the function was in the form of (18) and according to (38) and (39) (18)

§=(x—t)(T- 1‘2_1“”)_8 (40)

it switches to visibility, and u(t, x) while the approximate automodel solution
appears to be the following:

a 1

u(t,x) = (T - ) (2 +2£¢2)7 (41

Calculation exponent and numerical results:

An algorithm for solving the problem posed was compiled and an algorithm-
compatible program was created in the C# programming language (Figure 1).
Numerical results were obtained (Figure 2), based on the results obtained, two-
dimensional (figure 3) and three-dimensional (figure 4) graphic animations were
formed. To work with graphics mode, the Chart module of the C# programming
language, the 3D-Plot graphics module of the Mathcad package, was used. A user-

friendly interface has been created to use the program.
Some of the results generated using the program are reflected below:

1_e—a1t
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Masalaning berilishi sonli yechim 3D grafik

Masak beriliahi 500k yochim 30 grafik

o'zgaruchan xossali muhitda issiglik tarqalish tenglamasi
» 0,449638 0470912 04901780 0512184

du @ au 0419509 0424412 0429205 0433877
PO 5 = a(“" a) - = 0386783 . 0391699 0,396471._ 0401101
0,352256. . 0359615 0,366719. 0373578
0316683 . 0327485 0337853 0347804
0280759, . 0205874 0,310289.  0,324033
0245107 . 0265507 0284825 0,303106
0210284 . 0237091 0262286 0,285929
0,176790_. 0211279 0243448 0273356
| o | o5 | 0,145070 . 0,188658  0,229005.. 0266129
0,115535  0,169750. . 0,219555 0,264842

0,088563_ 0,155020.. 0,215580 . 0,269893
0217426 0281437

(=3
- - - 0,064516 . 0,144881
A ul_, +ul\ B () + (! 0,043743 . 0,139701. . 0,225261 _ 0,299329
a(u) = 2 a(u) = 2 { 0026588 . 0,139762. 0,239013__ 0,323072
0,013396.. 0,145193  0,268297.. 0,351789
0,004516 . 0,155881 . 0,2823865. . 0,384267

Sonli natijani hisoblash 0,000304 0161069 0284431 0386381
= o5 0 0,164096. . 0,200453 . 0389247
0 0,169304 0295768 0394805
0 0,175258.. 0,302200. 0400371
n NIRIAN  NAWAATT D ARSI
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Masalaning beriishi  sonli yechim 30 grafik
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