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Abstract: In these works, the properties of new classes of generalized solutions are introduced
and studied, as well as the use of these properties in solving the problem.
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In the region 2W for equation (1.32) we study the Cauchy-Goursat problem.

( ) 0 0m
xx yy yy u u u
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- - + + = , 1 0m- < < (1.32)

Cauchy-Goursat Problem 1. The task is to find a function ( ),u x y with the following

properties:1) ( ) ( ) 1
2 2, ( )u x y C CW W ;

2) ( ),u x y - generalized solution of the equation (1.32) from the class 2R в

areas 2W ;

3) ( ),u x y satisfies the boundary conditions

[ ]0 ( ), 0,1 ,yu x xt= = (1.45)

( )ACu xy= ,
10
2

x , (1.46)

где ( )xt , ( )xy - given functions, and ( ) ( )0 0 ,t y=

( ) 2 10,
2

x Cy , (1.47)

( ) [ ] 10,1 (0,1).x C Ct (1.48)

Study of the Cauchy-Goursat problem 1. Putting 0, xx h= = в (1.43) с taking into
account (1.9), (1.10), (1.46), After some calculations, we get
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(1.49)

In force (1.41), (1.42), (1.44) из (1.49), we will receive

1 2 1
0 3 0

1 2cos( ) ( ) ( ) ( )
(1 2 ) (1 )x xT x D x x x D xb b bpbt g n y

b b
- -= = +

G - G -
, (1.50)

Where
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3 1 0
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Further taking into account

1 2
0

1( ) ( )
(1 2 ) xT x D xbt

b
-=

G -
(1.51)

we have

1
0

3 3

2cos 1( ) ( ) ( ), (0,1).
(1 ) xx x D x T x xb bpbn y

g b g
-= -

G -
(1.52)

Taking into account (1.47) , (1.48) taking into account (0) 0y = from (1.52) it follows

that ( )xn continuous ( )0,1 and integrable в [ ]0,1 function.

Thus, knowing the function ( )xn , solution of the Cauchy-Goursat-1 problem for the
equation (1.32) in the region 2W we will reconstruct as a solution to the Cauchy problem with
data (1.37), (1.38) for the equation (1.32).

The existence of a solution to the Cauchy-Goursat Problem 1 has been proven.

Cauchy-Goursat Problem 2. Find a function

( ),u x y with the following properties:

1) ( ) ( ) 1
2 2, ( )u x y C CW W ;

2) ( ),u x y - generalized solution of the equation (1.32) from the class 2R в from the class 2W ;

3) ( ),u x y satisfies the boundary conditions (1.46) и

( )
0

0 ,
lim( ) ( ), (0,1),
y

u x y
y x x

y
b

n
®

¶
- =

¶
(1.53)

где ( )xn - a given function, and
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( ) [ ](0,1) 0,1 .x C Ln (1.54)

Study of the Cauchy-Goursat-2 problem. Putting 0, xx h= = в (1.43) с taking into
account (1.9), (1.10), (1.46), After some calculations, we get

( ) 1
0

1 ( ).
(1 ) xx N x D xbb y

b
-- =

G -
(1.55)

In force (1.41), (1.42), (1.44) from (1.55), we will receive

1 2 1
0 3 0

1 2cos( ) ( ) ( ) ( )
(1 2 ) (1 )x xT x D x x x D xb b bpbt g n y

b b
- -= = +

G - G -
, (1.56)

Where ( ) [ ]3 1 0
2 , ( ) lim , , 0,1 .

y
cos x u x y xg g pb t

®-
= =

By applying the operator [ ]2 1
0xD b -

to both parts (1.56) taking into account (1.11) и
(0) 0t = , we will receive

2
3 1
0

( ) ( ) ( ) ( ),
x

x x t t dt xbt g n-= - +F (1.56)

Where

2 1 1
1 0 0

2 (1 )( ) ( ) .
(1 2 ) x xx D x D xb b bb y

b
- -G +

F =
G +

(1.57)

Taking into account (1.47) , (1.54) taking into account (0) 0y = из (1.56) и (1.57) it
follows that

[ ] 1( ) 0,1 (0,1).x C Ct (1.58)

Thus, knowing the function ( )xt , solution of the Cauchy-Goursat-2 problem for the
equation (1.32) in the region 2W we will reconstruct as a solution to the Cauchy problem with
data (1.37), (1.38) for the equation (1.32).

The existence of a solution to the Cauchy-Goursat 2 problem has been proven.
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