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1. The setting task. Consider the equation
Urx + signy|y|™Uy, + aly|™ U, =0 (0 <m < 2) (1D

Where, (@ = const) m—1<a <1 — constantly in a simple connected D bounded by a smooth curve G with
ends at the points A(-1,0) and B(1,0) located in the half-plane y>0 and characteristics.

2-m 2-m
AC; x — ﬁ (=y) 2 =-1 BC:x+ ﬁ(—y)T =1 equation (1). We introduce following notations:

Qo) =22 — i [F2 (g + D A___0] g0 R
B(1,0)
Co Q1 (x)
Qo (x)
2
Qo) =22 iR -x)
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where Qo (x) n Q,(x) are the affixes on the points of interection of the characteristcs of equation (1), from the
points xye(—1; 1), with the characteristcs of AC and BC respectively.

Task. Finding the function of U(x, y), having next to characters:
1. U(x;y) € C(D)
2).U(x;y) — constant solution of the equation (1) at field D*
3). U(x; y) — generalize solution of the equation (1) of class of R, at field D~

4). On line y=0 parabolic degeneration of the equations (1) are doing conditions sticks

U(x,+0) = U(x,—0), -1<x<1
v(x) = lim (—y)“a—U = — lim y“a—U -1<x<1 (2)
y—>—0 dy y>+0~ 0y
5) U(x;y) satisfies boundary conditions. Ulp = ¢(s) s €T Ulac, =
Y(x) 3)
U[Qo()]+ nU[Q1 ()] = p(x) (-1=sx<1) “4)
where 4 = const # 0, p(x) - continuous has piecewise continuous first order derivatue on the segment [—1,1].
[1]
2. Functional relationship between T(x) and v(x) .
In the half-plane y < 0 the equation accepts view.
Upe = (=)™Uyy + a(~y)™U, = 0
It can find by means of characteristic coordinates
E=x— ﬁ (—y)z_Tm , n=x+ ﬁ (—y)z_Tm it is converted to the Eyler-Darbu equation:
2
06&;1 ‘%(3—3‘3—9 =0 1] 5
whereﬁ—ﬁ, %<,8<0 SO m—1<a<% (6)

It is known that generalize solution U(x;y) €R, equations (5) satisfying the initial date. ([1])

U(x;0) =1(x)
@ = 1im (=02 = A28 i =8 QA2 C 1 cx<t
v = y->=0 Y ay 2 n—§-0 1 o0&  0n x
has the from U(¢,n) = f_i(n — )t —-&PT(t)dt + 2c015nB f;’(ﬂ - ) Bt - FT(t)dt — f;('? -
) At — &) Fv(t)dt @)
where 7, = 2 s (S ®)

() =1(-D + [, x— )72FT()dt )
Without loss of generality, we assume 7(—1) = 0

From solution (7) we have

ul@ ()] =[5, =0 = 0PTOde + 5 — X (x = 7P (¢ + DPTOde = —xp, [5,(x = 7P (¢ + D v()de =

r(1 - BDP 1 = 0)PT () + B pF 2 (x — ) AT (x) — 2,T(1 — B)DE  (x — )P ()

—Lc 2cosnfB
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at c¢c=-1, Q:(x) = Qu(x) as well as

ulQo(0)] =SB phtix 4 1)=AT(x) — x,T(1 — BIDP L (x + 1D Fu()

2cosmp ~LX

On the boundary condition (4) we use operator Dcll;ﬁ and obtain.
PulQo()] + uDe ulQ: ()] + D p(x)

DI FulQo(0)] =

u[Qo(6)] ulQo(6)] ¢ ulQo(t)]
" dx [Wﬁ) f CED M) f CEn A () f (x—)1F dt]
1 [ ulQo(®)]

. d
= = D_lfcu[QO(x)] - al—*(ﬁ) (x _ t)l—ﬁ dt

Use of equality from this

DX PulQo(0)] = D2 ulQ, ()] + pr () (10)

_ ¢ u[Qo(®)]
where p1(X) - cx P( )+dxl"(ﬁ) -1 (x—t)1- Bdt [2]

Now, we count

Ful0u 001 = DIF {r(1 = pDE, (e — 07 PT () + o DI (x = ) PT(x) = 2,P(1 = BIDE " (x -

2cosn:ﬁ

oN ﬁv(x)} =11~ D DI e~ TC) + 5o e~ o) 510 = 2T = B =) Fv(x)

-1,c

These equality boundary condition (10)

- ra- _ ra-
DL G DE A (x+ DTAT() = P (L = DLk + D 7Pv() | = S (x4 DT — 2T (1 -

B+ D Fv(x)

From here

T (x + DT = 1T = B+ D7Pv() = uh (1 = =RDLF DL (e = 0 PTCO) + gt (x —
)T = a2kl (1 = BY(x = ) Fv(x) + +p, (%)
We carry out don’t be complex transformations and will find

T(x)

v(x) = TracosE po(x) + p,(x) (11)
x+1)"B-p(x—-c)~F K 1B, Bk
Where w(x) = ey Ty ,0(x) = e )D (c—x)"FD 1CT(x)
__ m®
P2 = Toram

Formula (11) gives the first functional relation between T(x) and v(x), which is determined from the condition that
the U(x;y) of equation (1) of the domen D~ must satisfy the boundary condition (4).
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