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ANNOTATION

This article explores finding functional — invariant solutions to certain differential equations.

Keywords; functional-invariant, differential equations, formula
x0Oy 1in the finite one-link field of the plane D, the second-order linear is
ayU, , +2a,U, +ay,U, +a,U, +a,u, =0 (1
let's look at the equation. Here a,;,a,,,3,, €C?(D), a;,a, €C'(D) — given functions.
u(x, y) e C*(D) the function (1) is the solution of the equation and is optional
Which has a continuous derivative up to order 2 F(u) if the function also satisfies Equation (1),
then u(x,y) the function (1) is called the functional — invariant solution of the equation. If
u(x,y) (1) if the functional — invariant solution of the equation, then it is

ay,Uy —2a3,U,U, +a,u; =0 (2)

the characteristic equation will also have a solution. And vice versa, if u(x) If the equations (1)
and (2) are satisfied, then it will be the functional invariant solution of the equation (1). Thus,
the question of finding a functional invariant solution of Equation (1) is brought to solving the
system of equations (1) and (2).

We will deal with finding functional invariant solutions of some differential equations

below.1.

1
y"U, —U,, +Ay"u, —=u, =0 (3)

y
let the functional invariant solution of the equation be found. @ Here y>0 And A optional
invariant. Functional-invariant solutions according to the definition of Equation (3) and
corresponding to it y"u; —u; =0 (y>0) 4

1t 1s necessary to find a joint solution to the characteristic equation.
(4) the equation Jyy"u,—u, =0 Vy"u, +u, =0 (5)

can be divided into equals.

m+2 m+2
(5) full integrals of equations respectively u = X + y 2 U=X-— y 2
+2 m+2
having a look, they will satisfy (3).
m+2 m+2
: == 2 -
Using theseu =F,(x+ 2 u=F,(x— 2 (6)
g (Xt oyt Xy )

we draw up functions. (6) functions (5) include all solutions to the equation.
m+2

y2),

We differential The found (6) equations twice in x and yu, = F, (x +
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m+2

m 2 m+e
=y?F (x+ 2),
y2F ( 5 )
ms2 m+2 m-2 m+2
u, =F (x+ 2, u, =y"F (x+ 2)+—y 2 F(x+ 2.
XX 1( m+2y ) yy y 1( m+2y ) 2y l( )
m+2
ux=F2I(X_ 2 yz)a
m+2

m+2
=—y2F (><——m2 y?),
2 m+2 m+2 m-2 m+2

. ™2 m "2 2 m2
W=F (x———y 2 u, =y"F, (x- 2)-——y 2R (X——=y ?).
( o 2y )s w=Y"F( m+2y ) 2y 5 ( m+2y )

m+2

2.[y™?

Putting the found expressions in place of the derivatives in Equation (3 ) A=

m-—2
1 = (®
2 2 fym+2
we form them.
Thus, when equality (8) is appropriate, formula (6) gives a general solution to the system of
equations (3) and (4).

N ms2 ms2
A=-M= 2 when u=F(x+ y 2 ) the function satisfies (3). Therefore u=x= 2 y 2
2 /ym+2 m+2 m+ 2

. ny m#+2 1
function y"u =U, ——u =0 there will be a functional invariant solution to the
2w/
equation.
2.
X", —y"u,, +ax"u, + By u, =0 9)

let the functional invariant solution of the equation be found.
In this equation y>0, x>0 and a, # optional invariants. (9) the characteristic equation
of

x"uf —y™u’ =0 (10)
has a view. (10) we divide xam into two equality as above:
\/Fux—w/ymuy=0, \/Fuxhlymuy:o (11)

(11) full integrals of

2-n 2-m 2-n -m
u:ix2+ 2 y 2, uzixz_iyz
2-n 2—-m 2—-n 2—-m
will. From these equations, as above, we construct the following functions
2 2 2=m 2 2 zm
U=F(——x2 +—y 2), u=F X2 — 21, (12)
15— oY) (5 >y )
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From the last equations, we get a double dressing on x and Y.

n 2-n 2-m

U, =X 2F (——X 2 +——y 2),
x O >y )

. 2-n 2-m n ™2 2-n 2-m
Uy, =X"F (=——x 2 + K ——sz—x2+ 2,
XX 1(2_n 2_m ) 2 ( 2—my )

mo9 2 2-m
Uy=y2F1(2Tx2+2_ y?),

} 2 N 2 zm mz g2 o Zm
u,=Y"F (2 X2 + 2Y——y 2 F X2 + 2
w=Y R @ oY )5y P RGS >y )

Sno 9 2 2 2m
U =X *F(-—x? ———y ?),
X 2(2_n 2_my )

. 2 o xm 292 2 Zzm
u :X_nF —XZ_— 2 o 2F X2_ 2 ,
xx 2 (5 > mY )5 (G oY)

mo 9 2 zm
u,=-y ?F X2 = 2,
y =Y PR (- oY)
2 =t moom ™2 2 = In
U,=yY "F(-—Xx? ———y 2)+—y 2 F(—Xx? ———y ?
w=Y"F (- Y )oY PR oY)

Putting the found expressions in place of the derivatives in equation (9,

n
(Z:Z y 'B___y (13)

we find the values. When the last equality is appropriate (12) equality constitutes the general
solution of (9) and (10).

2-n 2-m
u= 2 X2 + 2 y ?

function respectively
2—-n 2-m

x"u, —y"u, + g ——yu =0
2X 2y

there will be a functional — invariant solution to the equation.
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