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Abstract: In these works, the properties of new classes of generalized solutions are introduced
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In the region €2, for equation (1.32) we study the Cauchy-Goursat problem.

Py

_(_y)muxx+uyy+7uy:0’ —1<m<0 (1.32)

Cauchy-Goursat Problem 1. The task is to find a function u(x, y) with the following
properties:1) u(x,y) C(f_lz) Cc'(Q),);

2)u (x, y) — generalized solution of the equation (1.32) from the class R, B
areas (), ;

3 u (x, y) satisfies the boundary conditions

u‘yzozz'(x), x [o.1], (1.45)
1
ul,e=w(x), 0 x > (1.46)
rue T(x), l//(x) - given functions, and T(O) =l//(0),
v(x) C° 0,% , (1.47)
r(x) C[0,1] C'(0,1). (1.48)

Study of the Cauchy-Goursat problem 1. Putting £=0, n=x B (1.43) c taking into
account (1.9), (1.10), (1.46), After some calculations, we get
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x N(x)_F(l—ﬂ) Dy (). (1.49)
In force (1.41), (1.42), (1.44) u3 (1.49), we will receive
N Dl 2cosnf P DF
T = F gy T =@+ S D (). (150

ou( x,
Where 7, = 27,cosf3, v(x):lyigol(—y)ﬁ 0 % x (0,0).

Further taking into account

_ 1 1 -2
TO) =z 27 (1.51)
we have
_ 2cosnp D B
V(x)_—73F(1—,b’) D, v (x) —7 T(x), x (0,1). (1.52)

Taking into account (1.47) , (1.48) taking into account y(0) =0 from (1.52) it follows
that v(x) continuous (0,1) and integrable B [0,1] function.

Thus, knowing the function V(X), solution of the Cauchy-Goursat-1 problem for the

equation (1.32) in the region €2, 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:
Du(xy) C(Q,) C(Q):
2)u (x, y) — generalized solution of the equation (1.32) from the class R, B from the class €2, ;

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

Ou( x,
lim(—y)"" 0 2lY) o v 0., (1.53)
y—>
rmue V(x ) - a given function, and
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v(x) C©1) L[0,1] (1.54)

Study of the Cauchy-Goursat-2 problem. Putting £ =0, n=x B (1.43) c taking into
account (1.9), (1.10), (1.46), After some calculations, we get
1

X_ﬁN(X) :r‘(l—_ﬁ)

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

DAy (9. (1.55)

1

_ b iy _ 2cosnf 5 1p 156
r(l_zﬁ)DOx T(X) 7/3V(X)+ X DOx V/(x)> ( )

) r(i-p)

Where y, =2y cosnf3, t(x)= limou(x,y), X [0,1].
yo-

28-1
By applying the operator Dy [ ] to both parts (1.56) taking into account (1.11) u
7(0) =0, we will receive

t(x)=y, (x—0)""v(t)dt+d,(x), (1.56)
0
Where
20+ B) opt piep
)] =—— 2D D ) 1.57
l(x) F(l + 2ﬂ) 0x X Ox l//(X) ( )

Taking into account (1.47) , (1.54) taking into account ¥ (0) =0 u3 (1.56) u (1.57) it
follows that

r(x) C[0,1] C'(0,D). (1.58)

Thus, knowing the function 7(X), solution of the Cauchy-Goursat-2 problem for the

equation (1.32) in the region €2, 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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