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1. Introduction

In domain D (= D7 |) D7) we consider the nonlinear equation -::r:r' mixed type
Lus=kiz, yu, +u, otz Du.+F pu,+rE PHu— |u|fe = flz, ¥

(1)
where the function & (z. y) satisfies the conditions: yk =0, when y3=0, k (z, 0y =0,k

o'¢ly ., the functions a, £ p &€, FE L(D), p=>0 is a constant. Let the outer
boundary of DY be an arbitrary piecewise smooth curve Iy, which is connected with the

degenerating line ¥ = 0 on points 4 and B . Let the outer boundary of 07 be two families

of characteristic curves ", and I'_, issuing from the corresponding points A4 and B

respectively and defined by the equations :im—k«umig,r:ﬁ] and :im—mf{——iﬁ:dg.r=ﬂ
respectively. Let I, be ar arbitrary peecewise smooth curve, issuing from the intersection
point A of 'y and I',, and lying inside the characteristic triangle, but the slope of the
curve I', is not less than the slope of the characteristic line of the family ', on the
corresponding points, and I”.,. is not tangent to the family I'_. F’+ is defined by the

following eguation:

Fo:de+ 20z, pdy=0, QEJ_—'_E: ) L (2)

For Eg. (1) we consider the following generalized Tricomi problem (or Tricomi
problem) :

(L — M si=F in D ; (3)

{u = on Do) P Gor AR (4)

where A is a positive constant.

For the linear case when p= 0, the problem (3) (4) is considered by us in CLX,
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where one condition on I, is needed. and this condition is weakened by applyving the
Schwarz’s alternating procedure analogous to that used in (2, 3). But applying this

procedure is more complicated. In this paper by means of the method of energy integral
we succeed in choosing a set of functions e, d and ¢, and get the same elegant result as
C1J and [2] without applving the Schwarz’s alternating procedure, so we simplify the
works (1J)and [2]). Moreover, we solve the problem (3) (4) for the nonlinear equation
{1). Under quite strong conditions on coefficients of equation and on curve Iy, only the
weak solution of problem (1) t4) is obtained in (4] f{also [51) by applying the
Galerkin’s method. In this paper we consider the nonlinear problem (3) (4), under quite
weak conditions, we prove the existence and unigueness of strong solution for the problem

{3 (4) by applving the energy estimations and the fixed point principle.

2. Linear Problem

In order to solve the nonlinear problem (3) (4). fﬁrs.tl}’ we consider the linear

eguation
(Ly—Aue=ku,tu,+ou 4 fu, +yu—2ru=Ff (5]

For the equation (3] we place restrictions on the cure I, and the coefficients &k (x, #)
and a (x, y) as follows:
() There ws a posilive constant 4,

(&7, — 2a) | ,— =4 if k| e 0 and & ,-=0

< OF =g 0 g LR Tl =0

G ns| g+ >0 and %,],+>>0 con ..,

or Iy connects I, (I )on point A smoothly and (&n,—n,) | — =0
(6

where #, and », are the components of the unit wvector of the cutward normal to the
boundary curves. 47 (A7) denotes the limiting point in y = 0 (y == 0) .
Remark 1 If &|,—=0andk,|,-,>0, then the condition (6) (i) is not needed.

Hence, for the Tricomi problem (i. e. £=+/ — k) or the generalized Tricomi problem in
the case when a section of /7, coincides with 7", the restriction on ccefficients is not
needed any more unless &, | ,mo =0,

hMake the double. integral
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